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The ac id  oata iyaed  form ation  of a c e ta la  and k e ta is  has been 

in v e s tig a te d .

The ayn theais o f laopropylldeae k e ta ls  woo stud ied  in  d e ta i l  

by vapom* x>haae olirocnatograp^y* so a s  to  deterrriue the  re a c tio n  sequeuoe. 

The k e ta la  observed in  t h i s  study have been prSi>arc6 and fu rti^er in-^ 

vestig^ated by pi*oton magnetic reaonanoe and mass Si^ectrometry.

The id rm ation  o f the aoeteJLs o f ^ g X u c i to i  and l-decoQT"^ 

gX uoltoI tmre s tu d ied  p rev iously  end shewn to  e x h ib it  k in e t ic  and 

thermcK^ynairtlo con tro l*  U im ilar c o n tro l had been cbscrved v i th  2- 

d e c w v jv g in o ito l and %^4)utyr&idebydD g iv ing  the 1 ,3 -a o e ta l  a s  the 

k inetioaX Iy  c o n tro lle d  product and th e  3#/r a c e ta l( s )  as the  th e r m ^  

4/nam ioaliy  c o n tro lle d  p roduct.

A d e ta ile d  study  of th e  msohanism o f the  form ation o f the mono

ace t a l s  o f  j ^ g l u d t o l  has bsen  attem pted* Jg;*Cluoitol i s  know  to  

give the  2,3- a c e ta l( s )  a s  i t s  k in e t lc a l ly  c o n tro lle d  product* I t  

vould be expected th a t  h sm i-ace ta l formati%&, idUch maist be the  

i n i t i a l  s te p  i n  th e  re a c t io n  sequence, so u ld  occur a t  a  prim ary 

hydroxyl and in  p a r t i c u la r  a t  01, so th a t  i n i t i a l  c y c l is a t io n  occurs 

id tb  th e  form ation of the  1 ,2  ace t a i s  o r le s s  fw olebly the  1 ,3 -a o e ta l .

l i r e c t  hem j-aceta l form ation  has been |X )ssibls vdth d i d s  and 

t r l o l s  b u t vdtb h cad to ls  a l te rn a t iv e  e le c tro p h lle s  have been used , 

ch lo re  th e re  and vi^y la th e rs*  These eoiald seem to  in d ic a te  hsmi- 

a c e ta l  form ation  i s  occurring  a t  Cl hyAroxyl, but th a t  W m iacetals



undergo intemolecuiiu* rearrangement to the eubeeqoeat produo te  the

2,3 and 2,2  ̂ mono^aaetoltt. This togethee^ e ith  hyûroXynl» studiee on 

the 1#2 |5»4 |2 ,4 |2 f30 ,6  and 4 ,6  mono^acertale of ^ g lu o ito X , ehomi 

th a t i t  le  unlikely th a t tim 1,2 aoetal or the o thers investigated 

are k in e tic  intertnediatea, sinoe th e ir  s ta b i l i t ie s  towards hydrolysis 

are too high#

Synthetic investigationa on equi"*molar solutions of jg^butyralde 

hyde and J^ i^ u o ito l using various substrate oonoentrstlona, coupled 

id th  a  (nathenmtioal appeoaoh to  the reaction  o^ecSianisa suggest that 

the o v era ll anohwlam involving kina t i c  and tiwrmedynamio contro l i s  

governed by both in tra  eiud an interM solewilar isrooeases»
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Drr..‘ODU:.Tioti

m  (^i'3A0 ACiJÆS

The form ation o f c y o llo  a o c tid s  and k e ta la  haa beau stu d ied  

ex ten a iv e ly  »iiic« e tb y liü en a  etiiajoe d io l  was syn thesiaed  by #urta 

in  1661

Much o f the subsequent in te r e s t  in  a o e ta l  form ation has been

due to  th e i r  use m  b lock ing  groups in  bo th  ay^t^ietio and n a tu ra l

product oarbohydrato oheraiatry , i . e .  D -g lu c lto l was is o la te d  and

o^m raoteriaed as an a o e ta l • T h e ir use as b lock ing  groups was due

to  the  f a o l l l t y  o f a lky lioone and a ry lice n e  groups to  ggpan s p e c if io

hydroxyl groMpa under izlld ay n tb e tic  o o n ô itio n a , and subsequently  to

be removed under m ild o o n d itio n s; so  th a t  tlie stereochem istry  o f the

o r ig in a l  molecule rem ains u n a lte re d .

The knowledge th a t  sp e o lf io  a o e ta ls  w il l  be formed under

v a rio u s  co n d itio n s  iisa been used e x te n s iv e ly , but these c^ se rv a tlo n s

were not c o rre la te d  u n t i l  Hann and Hudson^ drew up e s ^ i r l e a l  ru le s

based upon d a ta  a v a ila b le  from mstiiylans a o e ta la  o f ^ g l u o i t o l ,

^ m a n n l to l  and d u lo ito l*  These r u le s  vers developed by Barker and 
*

Bourne who in troduced  a  nomenclature fo r  o la se lfy in g  the  r in g s .

I f  the  hydroxyls spanned by the a o e ta l were attaoi'ied to  ad jacen t 

carbon atoms the  r in g  was o la s a i f ia d  a s  an o /  r in g  (1 ,5  dioxolan)

while i f  the  carbon atoms were aspera ted  by one eazbon atom the r in g
waa yS (1 ,3  dioxanj sW  s im ila r iy  a  jT ^ ing  (1#5 dioxspwx;. F u rth e r 

 ̂ «■ 
the  ap ao ia l p o s it io n  was shown by re fe ren ce  to  the  F isch e r p ro je c tio n

R.H.c
ubrart
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form ula ( I )  f o r  the  p o ly h y à rlc

aioohoXj 30 th a t  i f  th e  hydroxyl a 

ii^volved in  cy c lif ia tio is  vere  on 

t t e  aarot; eicta o f  th e  carbon chaii^ 

the  r in g  iw d a  (gj arvu i f  on tlie  

o p p o s ite  s id e  o f  the  carbon  cbxdri, 

trxum  (T ; .  T h is  nomefKüature i s
I

n o t re q u ire d  when a  prim ary 

hydroxyl i a  Invo lved  ira the  r in g  due to  f i ’ee  r o ta t io n  o f  the O C  bond. 

T h ere fo re  r in g s  invo lv irig  a  prim ary  hydroxyl a re  o ia e s i f ie d  a s  ,

/3  , y  am  thoae involving two secondaf*y hydroxyls as C, 

yô C, /3  f  aiKl y  f  e t c .

The B arker and hourne r u le s  had expanded th e  Mam; and Hudscm 

r u l e s  to  cover most o f  th e  p o ly ly d r io  a lc o h o ls  and th e re fo re  they 

were a b le  to  draw up a  ta b le  o f p re f e red  rin £ ;s .

I t  has been found th a t  a  yS C r in g  was th e  most p re fe re d , then 

tlic  /3  r in g  fo llow ed by ^  , c< T , yS l  o r  /  T* These were e m p ir ic a l 

r u l e s  which were found to  be obeyed e x c e p t in  c a s e s  where the  p a re n t 

polyhydroxy compound was a ll 'sad y  p a r t i a l l y  s u b s t i tu te d  end i n  f a c t  

enab led  p r e d ic t io n s  t o  be made a s  to  th e  fo rm atio n  and s t a b i l i t y  o f  

ac% t a l e ,  a s  th en  n o t i^n th ea iaed #  These p re d ic t io n s  have subsequen tly  

been sh o w  to  be va lid*

A t!%M)reticAl b a s is  f o r  th e  s t a b i l i t y  o f  a c e ta ls  was ix>w sough t. 

T h is  was approached from  two d i r e c t io n s .  F i r s t l y  B a rk e r, Bourne and 

fth iffen ^  co n sid e red  ti^e p a re n t  p o ly h y d ric  a lo o W l. They co n sid ered  i t



to  ejciot lu  a plr ry-r z i g z a g  c o n i ' o n w i t h  U)e au b stitu eu ta  ou eiiich 

otirboii atom in  a  fu lly  a ta g ^ ro d  po a l t  ion re la t iv e  to  m ibstitu tuauta 

ou ad jacent oarbou otoaia*

HO

O H

Theac a u th o rs  a te te o  th a t  t h i s  would le a d  to  tiie  s ln lm ia a t io n  

o f  in t e r a c t io u ,  trAz fiives the d is ta n c e  between gjeou^a to  be j u s t  

. ^ e t e r  than the  cum o f  the van de r « a a la  r a d i i*  The a e p e ra tio n  o f  

th e  oxygens in  a d lo x o ia n  ( cX r in g )  1 , 3 -d ioxan  ( / ?  r in g )  and 

1 #3- d loxepau ( /  r in g ;  can  be c a lc in a te d  and by oo&jpariug th ese  w ith  

th e  d is ta u o e a  in  the  p re fe r re d  confonrta tion  o f  tîîe  p a re n t polyhydroxy 

compound i t  was ahi'wn th a t  th e re  was an  in o w a a e  d e v ia tio n  irom  the 

i d e a l  fo r  the polyhydroxy eoopouud (i*«*  d i s to r t io n )  such th a t  

IS 0 ^  J3 m -n  iijc reaac  i n  d i s t o r t i o n  w i l l  r a i s e  the  energy

o f  the  system  thereby low ering  i t s  s t a b i l i ty *  T h is  w i l l  decrease  the  

s t a b i l i t y  o f  the r in g s  so  t h a t  th e  s t a b i l i t y  d e c re a se s  yS 0 / ^ 3  

i l l  11 a c o n s id e red  r in g  s t a b i l i t i e s  by c u n a id e r i/4g the  a o e tf tls  foroed* 

These were c l a s s i f i e d  m  1 ,> d ic x o l© u , 1 , 3 -dioxan and 1 ,3  d ioxapaus.

lisffiau sp ec tro sco p y  has sh o w  th e  1 , 5-d io x o iau  r in g  to  be a l ig h t ly  

puckered^ 00 t h a t  c ic  neighbouring: s u b s t i tu e n ts  d e fin e  a  sm all d ih e d ra l



??hile tranm nuîîatituerit;^ âo n -jt, th ia  cmioea « ^r^&ter In te r  ac tio n  

in  the o la  inojTiei' thm i thcj tr&na Inor^ïr and îienco de« ta î? lllaa tio n .

j
3

R

R,

3

R

C'iv-

?!% cx̂  r  r in r  1k ore s tab le  than the ^  c rl:*g# In  ackSltion as&umâng 

^  ^2 the i’e ia  th^e pomalbllit^r o f starcoisoüieriam a t 02.

The 1 ^3"'Mo%an ir^ u sually  accepted ae ezcistlnr in  the ch a ir  form 

'With the e r ie r^  c î  the e^ste:. minimised by eq u a tc r ia i subotituente*

'R

CIS

R

T h e  C  r i n f f  w i l l  b e  r o r e  c t a h l c  t h a n  a  p  t  r i n g *  A g a i n  t h e r e  

s h o u l d  b e  t h e  | > o s s i b i l l t y  o f  s t c r e o i a o r n e r i s i n  a t  C 2  b u t  i n  t h e  m a j o r i t y  

o f  c a s e s  t h e  e q u a t o r i a l  I s o r a e r  i s  f a r  m o r e  f a v o u r e d  t h a n  t h e  a x i a l  s o  

t h a t  o n e  i s o n e r  r d r c d o m i , n a t e s *  T î i e  1 ^ 3 - d i o x e p a n  r i n g  (  ^  r i n g )  I s  

v e r y  f l e x i b l e  a n d  i s  s a i d  t o  e x i s t  i n  a  t w i s t  c h a i r  f o r m  v h e n  a l l  

i n t e r a c t i o n s  a r e  r r i r d m i s e d ^ »
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Thus by coi.oldcz'ing the Buricer aiio bourne xoiles^ the typ e  of

r liig e  wbioh w i l l  be formed may be p re d ic te d ,

7imàixig now tu  a  c o n s id e ra tio n  o f  a c e ta l  structm «e d e te rm in a tio n ;

oiaaaiocdly r in g  alae bo UoterLinW by periodate oxidation^* with

oatiT iiation o f  poi .iocaio lib ex 'a ted  foruialdol^'d e and forsdc
12ao id  I and atu^y' o f  the fragm ento* %hioh to g e tW r w ith  i n i t i a l  

m éthy lation^  fo llow ed  by x*eraoval o f  t i «  a o e ta l  r in g s  and subsequent 

p e rio d a te  deto rL li^ itio iüa  on tl>e oBâthylated d e r iv a t iv e  vdlX e s t a b l i s h  

th e  p o s i t io n  and a is e  o f  tlrio iwoetal ring*  These tec lin iq u es a re  s t i l l  

o f  c o n s id é ra i  le  iiapoi.*tance b u t r e c e n t ly  o th e r  tec im iq u es have rapidity 

bcoo:ac more im p o rta i.t f o r  b o th  s t r u c tu r a l  d e te rm in a tio n  and f o r  s tu d y in g  

r e a c t io n s ,

01 these  |4Toton m agnetic resonance  ) i s  p robab ly  th e  rrost

w idely app lied*  I t  i s  very  oonvezdontly  a p p lie d  to  s t r u c tu r a l  and
i l  i  %

oonforza^tiozi&l d e te rm in a tio n s  i n  tW  f i e l d  o f  a o e ta l  chem istzy  * .

As p re v io u s ly  s ta te d  a c c ta l s  may be c l a s s i f i e d  a s  1 ,3  d ioxo lsns*

1 ,3  d ioxans and 1 ,3 'd io x sp a u s  and t  lie so show & s ig n i f ic a n t  d o im iie ld

s h i f t  i n  the p o s i t io n  o f  resonance  o f  the  a c e ta l  p ro to n , w ith  the

a o e ta l  p ro to n  resonance moving dow nfleld  in  tW  s e r i e s  d io a a n , d io x e p œ ,

d io x o la n , 1, 0 , f o r  b u ty lid e n e  e o o ta ls  o f  D ^m aanltol we observe the

a o e ta l  p ro to n s  o f  d io x o lan  r in g s  a t  o r  below C dioxan  r in g s  a t

o r  above (. p*i,i w ith  tlio d ioxepan r in g s  in te rm e d ia te . T h is  i s  suggested

to  b e  due to  de s h ie ld in g  o f tl>e a o e ta l  p ro to n  by th e  unaliared e le c t ro n s
16a d ja c e n t to  th e  oxygen atom s • lu rth e i*  th e  a b so lu te  a te i’ooolTemlstry 

may be determ ined  by  c o n s id e r in g  th e  chem ical s h i f t  and oo iip ling
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co n stan te*  Dw to  th e  ve m  ^m o u tlin e d  aVcve th e  a o e ta l  p ro to n

ap p ears  d o w ifle id  o f  raoat o th e r  p ro to n s  in  th e  Si^ectrum# I n  the

cose  o f  th e  1 , 3 -d ioxan  th e  equatorlgd . o r  a x ia l  p o a it io u  o f  tW  a o e ta l

p ro to n  la ^  bo e s ta b l is h e d  s in c e  th e  e q u a to r ia l  p ro to n  w i l l  appear

doT»i4’i e l d  o f  th e  a x ia l  ^jroton*

n i th  th e  1 , )  d lo x o lan  a o e ta l  i n  th e  more s t e r i c a l l y

h in d ered  envlromasrzt w i l l  ap^^ar d o w n fie lc , in  th e  cese  o f  the  1 ,3 -

d ioxepan U^e system. I s  ex trem ely  f l e x ib le  and lio t enough exw%4.es

a rc  dfxmn to  b e  a b le  to  d is t in g u is h  iso m ers . So w ith  th e  p ro v iso

t h a t  tise spectrum  o f  bo th  leom srs a re  known th e  s te reo o h em fs try  a t  02

o f  t^« d io x c la n s  moy be det<^rmlned*

U nlike o th e r  m ethods \jmô f o r  s t r u c tu r a l  and s te reo ch em ica l

d e te rm in a tio n # , p ro to n  m agnetic resonance  s te o tro sc p p y  may be used
*  « •

f o r  k in e t i c  s tu d ie s*  B aggett and co-w orkers * have dem onstra ted  

t h i s  in  th e  case  o f  iso p ro p y lid en e  d e r iv a t iv e s  o f ^ m s n n i to l  W #n 

i t  WAS used to  show t h a t  th e se  r in g s  do n o t m ig ra te  d u rin g  h y d ro ly s i  ̂

80 t ^ a t  graded h y d ro ly s is  wwk i s  veüLid f o r  s t r u c tu r a l  d e te rm in a tio n s  

o f  t ) #  t r i - k e t s l *  They a ls o  a p p lie d  t h i s  to  sy n W e s is  and showed t h a t  

d u r in g  U #  b e n e y lid e n a tlo n  o f  m ethyl o<  ^ ^  g a la c to p y ra n o s ia e  th e  

I n i t i a l  p ro d u c ts  were th e  d ia s te re o is o m s rs  o f  3 ,4  * Si benjiy lidene 

~ j ;  g a le c to p y ra ix ^ id e  w hile  a t  e q u ilib r iu m  th e  4 ,6  a o e ta l  was 

p re s e n t  a s  th e  m ajor p roduct*  O ther a o e ta l  ir ig ra tic m s have been
1 9s tu d ie d  by protofz m agnstio  re so n an ce , Al«deboury e t  a l  fo llow ed  

th e  b e n sy lid e n a tio n  o f  1 ,4  a n b y d ro c ry th r i to l  i n  n i  t r e e  thane a t  25- 

30^ i n  th e  p resen o e  o f  to lu e m -  su lphon ic  so ld  and n o tic e d  a  ra p id
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development o f  an a o e ta l  p ro to n  s ig n a l  a t  r e l a t iv e ! ; /  h igh  f i e i c  

fo llo ¥ « d  by slow appearanoe o f  a  aX^ml a t  lo%er f i e ld  a s  tW  

i n te n s i t y  o f  tïm  h igh  f i e l d  s ig n a l  decreaaed ; w hile  a t  e^ ju llib rlum  

th e  two s ig n a ls  wwe com parable.

The tvo  s ig n a ls  were a t t r ib u t e d  to  tlie i s  m e re  o f  th e  a o e ta l  

w ith  th e  p h e i^ l  groups in  the  endo*» and exo-î)o a itio iis . r e s  a c tiv e ly ^

h

m m -

T h is  k in e t ic  c o n tr o l  mgy be e x p la in e d  by c o n s id e rin g  th e  hemi^ 

a o e ta l  o r  i t s  p ro te im ted  form#

Ph

,Ph

Ï« « i3 ü ll  OXÆIlKljOî.

While r o t a t io n  abou t tlxB C -  CF bond in  th e  oxonlim  io n  would 

a llow  a t ta c k  iTW- th e  op o s i t e  s id e  o f  th e  © octal oerbon atom to  

g ive  th e  exo-isoflser, S im ila r ly  1 ,4-w )hydro 5#5 -  ^  berisy lidene  • 

J^-ijm m ito i i n  acetic* o d d  h as been shown to  re a rra n g e  to  t!>e 2$5 

a c e ta l s  w ith  bo th  isom ers#
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So f o r  vc have oonaideyod tVe form s and how wo nmy 

dotermin© th e  o o n fo m a tio n  o f  c y o lio  aoeta l»#  m  imist now o ^ n a ld ar 

Ui more d e t a i l  th e  e y n th e tio  to o h n lq u es involved# I t  ha» a lre ad y  

been  m entioned t h a t  co n d en sa tio n  i»  ao id  c a ta ly s e d  and in  t h i s  

r e s p e c t  tl©  o ost ooimmon c a ta ly s t s  a re  t ) «  m ineral a o id s  and 

e s p e c ia l ly  c o n c e n tra te d  au lp h u rlo  aoid$ hydroci l o r l c  ac id  and hydrogen 

c h lo r id e  and a  number o f  o rg an ic  a c id s  such a s  to lu e n e  p su lp h o n lc  

acid#  M ilder c a t a ly s i s  may be obtaiz:ed by th e  use o f  Lewis a c id s  

such as  a n h y ^ u s  oopgev su lp h a te  and s in e  c h lo rid e#  In  g e n e ra l 6

v a r i a t io n  i n  o a ta ly o in  w i l l  vary  th e  degree o f  a c é ta l i s a t io n
94

i#e# 1#2 -  -  ieo p ro p y lid en e  marmitol'" w ith  acetone  arid copper

su lp h a te  g iv e s  th e  1#2 ^ 5 ,  6 d i  -  iso p ro p y lid e n e  ^ -m a w iito l 

w h ile  c o n c e n tra te d  su lp h u r ic  a c id  g iv e s  th e  t r i - ^ i s o p r o p y l id e n ©

^ -m a n n ito l#  T here a re  however anom oHes so t h a t  1*6 d i  -  -

bexuaoyl d u l i c i t o l ^  when condensed w ith  bem aldehyde  in  the p resence  

o f  hydrogen c h lo r id e  g iv e s  a  d i-a c e t is l  UP 119-12u° W iile w ith  mine 

c h lo r id e  a  d i - a o e ta l  W  147-148^ i s  obtai&*ed# idiioli m y  be converted  

to  ^  low er m e ltin g  p o in t  ia o c e r  by h e a tin g  th e  sii'ic c h lo r id e  

c a ta ly s e d  r e a c t io n  to  60^»

The cou rse  o f  th e  a c id  c a ta ly s e d  a c é ta l i s a t io n  o f  iPclyhydrio
2a lc o h o ls  h as re c e iv e d  cc»3|>aratively l i t t l e  study# Hsnn and Hudson 

en v isag ed  t h a t  such coiX iCnsations would e n t a i l  a  su o cessio n  o f  

re a c t io n s ^  some p e rh ap s com petition#  and th a t  a  f i n a l  e q u ilib r iu m  

would be a t ta in e d  in v o lv in g  a  nuidber o f  a c e ta ls #  T hat eqguilil rium  

a re  izivolved may be deA cnatim ted by exchange r e a c t io n s  s in c e
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e t ty l ld e n e  © oetala  w i l l  exohang© to  g ivo t l i e i r  analgous m ethyie«e 

aootaXo in  th e  pj.^oeno© o f  a c id ic  fo rin a lW y d e  s o lu t io ju  The k in e t i c  

p h ac t o l  th e  r e a c t io n  1b c o n tro l le d  by  th e  eraerg lee o f  a c t iv a t io n  

which can  bo dependant on i a c to r s  o th e r  th a n  t>2e s t a b l l i o a t i o n  o f  th e  

f i n a l  p roducts#  A oonaequenoo o f  t h i s  i s  tfm  o f te n  ra p id  fo rm atio n  

o f  an in te rm e d ia te  p roduct re q u ir in g  a low energy o f  a c t iv a t io n »  

which th e n  slow ly p a s se s  to  th e  im re th e rn o d y n a ia io slly  s ta b le  rjroduct*
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4 p o ly ace tiü .s  «urid w ater

hen equintaXar q u a n t i t ie s  o f  ^ - g l u c i t o l  and an aldoby<^e a re  

d is s o lv e d  in  a q je o u s  su lp h u ric  a c id  (3^Ji a id  allow ed to  s tand  a t  

room tOB^ei^aturo th e  Oi^in p ro d u c t o f  the  r e a c t io n  i s  & 2»4 awmo- 

e o o ta l  w ith  a  ^  C r in g *  a s  would he  p re d ic te d  by the  B arker and 

Bourne ru le»^*
22T h is  has been found to  be g e n e ra lly  «applicable to  fu r iu ra ld e l^ d e  »

o% 2L 25
oro tonaldekydo  » bcnse ld e ly d o  and bu ty ra ldéhyde  • î l te  p o ly a o e ta ls

may be o b ta in ed  by  in o reasan g  tW  crolar q u a n t i t ie s  o f  aldehyde# T h is

a y n tW tic  method hm  been a p p lie d  e x te n s iv e ly  n d th cu t fu rti^ e r study

o f  th e  r e a c t io n ,

i r #  S# E# fa rw o o d ^  s tu d ie d  th e  r e a c t io n  in  g re a te r  dN&tail

p o la r im e t r ic a l ly  and ck ttiim û  a  cu rve (FIG i ;  c h a ra c te r is e d  by a

minimum When j^-butyr& lde!^de end J ^ g l u c i t o l  were mixed i n  aqueous acid#
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At th a t  t i n e  t i e  orJLy b u ty lic îe re  a c e ta l  o l ^ -g X u o ito l to

have a  l e r ^  D e ^ tlv e  r o t a t io n  w s  4#6 -  ^  -  bu ty lldaw a 

The curve  m e  th e re fc re  Im te rp ro te ô  a s  i n i t i a l  lorvm tlo i: of a  4 ,6  -  

i ;  -* b u ty lid e n e  a c e ta l  1 y3 r in g ,  foH oved  bjr I t s  r e - arrangem ent to  a

2 ,4  -  ^  -  but} 'll(k :no  a c e ta l  ( yS X r in g ) .  T h is  aeeaad r a t i o m l  s l i c e

i n i t i a l  a t ta c k  a t  a  hydroxyl wmild be ex p ec ted .

26Ir* J .  / .  C learc  co n tlim ed  th e  work and at^alysed tlie 

r e s e t  ion by Quetc- lu g  th e  r e a c t io n  a t  th e  r o t a t io n a l  d n im m  and 

a n a ly s in g  th e  pi%)duets, a  m y s ta ïU n e  ooi^ound was i s o l a t e d ,  Wilol; 

vras an a ly sed  by p ro to n  a ag n e tlo  re^^neknae m  w e ll a s  ti"^e c l a s s i c a l  

tog^in lqcee, shotdiiig i t  t o  be the  2 , )  -  b u ty lid e n e  -  ^ g l o o i t o l .

T h e re ib re  we can  a æ r ib o  k i n e t i c m n t r o l  to  th e  fo rm ation  o f  th e  2,5  

a c e ta l s  and tbcrsodym m io  c o n tro l  t o  th e  fortr\atior* o f  t&m 2 ,4  a o e ta l .  

T h is  was ahosn t o  >)C indép endan t o f  c a t a l y s i s  air^ce th e  same r e s u l t s  

were obtaii^ed w ith  ly d ro c h lo r io  s o ld ,  s u lp h u r ic  so ld  and 2,5  

d ich larobenxenesu lpho îiio  acid#  The Id lne tio  and thcrsodytiaM c c o n tro l  

m s  shown to  be a  g e n e ra l phenoaienor. w ith  ^ - g i u c i t o l  and o c cu rs  w ith 

acK 'taldehydc, b e m a ld c l^ d e  and iso -b u ty ra ld eh y d e  a s  w ell am 

ft-b u ty ra ld eh y d e . The o h w a o te r ie t lo  curve (FIG 1) was a ls o  observed
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i n  media so t W t  k in e t i c  atio tirimdynwaic conU*oi can

be shown w ith  a  la rg e  i m t c r  o f  aldelydo©  in  b o th  aqueous mm non- 

aqueous m&dla#

kvon w ith  t h i s  e v ic c ic e  th e  exmmt meohaiàam o f a c e ta l  forBmtiOf.
2Bi& n o t known* B e ll  and co-w orker a au g g ea t, t im i ti)o r a t e  d e te rm in in g

o tcp  tnvoLvec o r  oxocarboidm» io n .

H--------------OH

T h is  would be a ta b i l ia o d  by ttm  I n d u o t iw  e f f e c t  o f  the  a lk y l  g roups, 

honcse r e a c t io n  would be favoured  by a ld eh y d es w ith  e le c tro n p d o n a tin g  

s u b s ti tu e n ts *  T h is  e x p la in s  th e  v lg o w u a  c o n d itio n s  re q id re d  f o r  th e  

r e a c t io n  W.th t r i-c h lo ro a o e ta ld e h y d e , w ith  a  s tro n g  e ls o tr o n -  

w ithdraw ing  g r o i^ ,  and s lM le r ly  th a t  this 2 ,4  e th y lid e n e  e c o ta l  mo^ 

n o t be p rep a red  by th e  g e n e ra l  msthoo d e so rib e c  i^ rev ioua ly , which i s  

a p p lic a b le  to  jj-b u ty ra ld eh y d e  e t c .

F iik ^ lly  k in e t i c  thermodynamic c o n tro l  was e s ta b l is h e d  w ith  

1 -d e o j iy - J v g lu o ito l^ ,  tî-o i n i t i a l  np take  o f  aldehyde b e in g  t a s t e r  

th a n  w ith  ^ - g l u c i t o l  i t s e l f *

The work to  be c o n sid ered  c a r r i e s  on from t h i s .  The s u g ^ s t io i-  

by B e ll  and c o -w o rh e rs ^  b e in g  c o n s id e re d , th e  fo n m tlo n  of a  henai- 

a c e ta l  muat be p o s tu la te d .
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2911 ado to  t h i s  th e  su g g es tio n  by b a g g e tt  ana co-w orkers 

t h a t  th e  i r d t i a l  h em l-aco ta l s tag e  u m t  p r e l e r e n t i a l ly  involve a  

p rim ary  l^ydroxyl, to g e tlie r  vdth th e  f a c t s  e s ta b l is h e d  in  tiie work 

o l  I r s .  8 .  E# Hainmod and  ̂ # J . V. C le a rs ,  we trtf^ suggest th a t  

I n i t i a l  Im L ii-acetal fo i^ ia tio n  o ccu rs  a t  tlie prim ary  hyuroxyl C1 o l  

D -g lu c i to i ,  I n i t i a l  c y c l is a t io n  th en  take p lac e  to  a  1 ,2 - a c e ta l ,  

which subsequen tly  r e a r x 'a i^ e  to  g ive  f u r th e r  x in e t i c a l ly  c o n tro l le d  

a o e ta l s ,  wiiicli u ltim a te ly  y ie ld  th e  therfij^dyna& icaliy c o n tro l le d  

products*  T h is  mey be envisaged as  e i t h e r  an io te rfü o ie c u la r  p ro ce ss  

w ith  l ib e r a t i o n  o l  a ld e i^ d e  o r  an in tra m o le c u la r  r e a r  rangem ent.
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Xhe c o u rsas  o f  stud|y t h a t  have been fo llow ed have been an a ttem p t 

to  e lu c id a te  th e  meolanlsm o f  c y c l ic  a o e ta l  fo rm ation  w ith  j> g lu c i to i*  

The working hy^jothesia was t h a t  th e  i n i t i a l  hem i-acetfü . fo rm ation  awv>t 

be a t  a  prim ary  ly ô ro x y l and in  p a r t i c u l a r  th e  hydroxyl a t  C l. T h is  

le d  to  the  oono lu sion  th a t  i n i t i a l  c y c l i s a t io n  must be  to  th e  1 ,2  

a o e ta l ,  a s  a  2 , J - a o e ta l  was kmwn a s  an In te rm e d ia te .

C yc lio  k e ta l  fo rm ation  g iv e s  p r e f e r e n t i a l l y  a  1 ,3  dioxol& n 

system  c o n ta in in g  a  j^ r im iy  hydroxyl i . e .  1 ,2  -  -  iso p ro p y lid e n e  -

j ^ g l u c i t o l  anti 1 ,2  j* 5 ,6  d i  -  12 -  iso p ro p y lid e n e  D -g lu c i to l .

T h is  w i l l  suggest th a t  th e  h em i-k e ta l i s  formed a t  a  p rim ary  hydroxy l.

%'hen h e w i-e o e ta ls  a re  farm ed th e re  i s  ev idence to r  th e  p re fe re n 

t i a l  fo rm atio n  a t  a  p rim ary  lyd ro jo  1 b u t  s tu d ie s  o f  t h e i r  subsequent 

rea rrangem en ts  have on ly  been  p o s s ib le  on r e la te d  ay stem s. (S e e  

S e c tio n  2 ) .

The mixed a c h o lic  a o e ta l s ,  formed in  th e  r e a c t io n  betw een ^  

g l u c i t o l  and e i t l )o r  c h lo ro d im e tly le th e r  o r  v i^ y la th e r ,  were found to  

be a t  th e  Cl -  OH, b u t gave th e  2 ,3 - a o e ta l s  and th e  2 ,V a o e ta l s  w ith  

no ev idence o f  th e  in te rm o d ia te  1 ,2 - a o e ta la .  When th e  rearrangem ent 

was s tu d ie d  in  more d e t a i l  u s in g  u l t r a - v io l o t  sjieo trosoopy and vapcHir 

phase chpom etography, f r e e  aldehyde and ^ - g l u o i t o l  were re v e a le d . T h is  

su g g e s ts  an  in te n o o le c u la r  p ro c e s s . T h is  was p a r t i a l l y  v e r i f i e d  by the  

fo rm a tio n  of a  t r a c e  o f  d i-a c e ta l#

From th i s  i t  be oonoluded th a t  i n i t i a l  a t ta c k  on ^ g l u o i t o l



la  a t Ci -  C-i but th a t th ia  la U5t in  ̂ortaï*t in  th« subsequent reactiomit» 

Hydrolyaia s tu d ies  on c jc i io  aoe ta la  have sîovm th a t i n i t i a l  t^yôroljai» 

i a  ioilcwed by reeaaf^dnation m é  e q u ilib ra tio n  o i the 2 ,^ -ace ta ls  anc 

2,4'«soetal and o ther iriorioacetri yrodu tc^ nhilc: the s ta b i l i ty  oi the 

1, -ace tn l i a  too hi^h lo r  i t  to  t>e oojt^idered ae a kir*etic liiteraisci:iate« 

liora th is  i t  might he ccA^lucied tim t the cn le c tiv e  a ttack  lo r  

hcua.-auetai lo im .tion  anè o^ 'c llaa tion  is  a t  v,, o r - Oi *

H 0

O H

HO O H

i i  O -^ d u c ito l i s  co n sid e red  to  be a  b e n t rro leou ie^^ , ( i n  aqueous 

s o lu t  ion t h i s  no t be cofiipletely v a l id ;  » 0^ f^iaht be ex|i>eoted to  

be r?JOBt s u s c e p tib le  to  o le c t r o p h i i i c  a t t s a ^ ,  so th a t  s t e r i c  c o n s id e ra 

t io n s  would favour h em i-ao e ta l fo rm atio n  a t  w ith  stè)a»quent c y c l i 

s a t io n  to  the 2 ,5 -a o e ta l#

when vapoui* phase c^upomatography o f  th e  sy n th e s is  o f  mono- 

a o e ta ls  h as been c o n s id e re d  OKphaais has been  on the b u i ld  up and 

decoy o f  the  ic in e t io a l ly  and thertrodyriafidcaHy c o n tro l le d  p ro d u c ts  

b u t c a r e f u l  « o a ly s io  o f  tl.e  chrom atographs and ooR%;arison w ith  s ta n d a rd s  

shows s f ia ll  b u t n o t  in s ig n i f i c a n t  amounts o l  t)m 3*4-a o e ta ls  and the 

4»6-aoetaL^^«
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iv everthe lesa  i t  would to be vaXlci to consider the

iimiii i^eaction ocxjuring v ie  C l, 02 e t c . ,  while others cause the forma- 

t i e n  o f  tainor p ro d u c ts .

Hy<U*olysio a i  th e  4 » 6 ~ ec e ta i g iv es  th e  u eu a i e q u ilib riu m  

Aiixtm'W, ee do a l l  th e  o th e r  a o e ta le .  T h is  p^ooeaa 'vust occur v ia
I f

th e  oxooarboiiium io n  —C — 0 = C \  .  I f  t h i s  loo  l a

io n m d  at i t  o y o lie e  to  a  3*4 o r  2*4-m ono-aoetal o r  i t  may 

undergo s iu o leo p h ilic  a t t a c k  by th e  aqueous so lv e n t in s te a d  o f  th e  

hydroxyl o i  I j -g lu o i to l  w ith  l ib e r a t i o n  o f  f r e e  a ldehyde . F ree  aldehyde 

and j j* g lu c i to l  a re  in d ic a te d  by u l t r a - v i o l e t  s^jectrosoopy and va:)Our 

phaee chrom atography m  i n  ti)C c a se  o f  a l l  o th e r  a c a ta le #  T h is  shows 

an  ir^terfiioleoulfu* ^rooeas aa v e i l  a s  # .a t  m ight be an in tra m o le c u la r  

p ro o e a s . The f r e e  aldehyde would then  e q u i l ib r a te  in  th e  normal w%r.

The 2*3 a o e ta l  unoer i ^ r o l y s i a  o o n d itio n a  would go to  an  oxo- 

cmtxanium io n  a t  o r  C j. H y d ro ly sis  i s  never ooR plete anê i n  f a c t  

r a ie ly  r i s e s  above 4U so  t M t  i t  me\y be t h a t  a  p ro p o rtio n  o f tkm oxo-

oarbonium  io n  a t  C j c y o l i a e s  » 3*4 a o e ta l  # i l e  t h a t  a t  Cg q y o lis e s

—*"the 2*4 a o r t a l  o r refo rm s th e  2*3 a c e ta l*  w hile  the  rem ainder 

undergoes h y d ro ly s is  to  g ive  f r e e  aldehyde which i s  st^en by u l t r a 

v io le t  sp ec tro sco p y .

H ather than  th e  in trA jm le e u la r  p ro c e ss  i t  h as been s u g ^ s te d  

th a t  hy(^<*olyois i s  coe^!$>lete b u t t h a t  th e re  i s  then  a  r a p id  reform ati^m  

o f  th e  oxooarboniui:) io n  so  th a t  k in e t io a l ly  t h i s  ^ d r o l y s i s  i s  no t 

obaex*ved.

The m in  c o n s id e ra tio n  i s  k in e t i c  and tl^ernodynamic c o n tr o l .
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Oxooarl)oniusn io n  fo rm atio n  a t  nm>t be invcaved in  th e  fo rm ation  ' 

o f  th e  2*3^aoeta l® . 0» o te r lc  gyounde i t  1» rea so n ab le  to  e x p e c t^ th a t  

t h i s  o y o lla a t lo n  has a  loiTCr ite e  energy  o f a c t iv a t io n  a lthough  the  

2*4"a c e ta l  haa a  lo v e r  f re e  energy and must be ro re  s ta b le .

I f  ^ g l u c i t o l  i c  a  b e n t ::o lecu le*  when th e  2*3-a o r t a l  i a  form ed, 

to  r e ta i ls  th e  Cl -  C4 OH in te r a c t io n  would cause s t r a in  w ith in  the  

a^atem# Wlien the  s te re o c h e m is try  d ’̂ en^es to  m inim ise t h i s  energy* 

i n t e r ü o le e u la r  ^ d rq g e n  bonding  m ight be favoured  over in tra m o le c u la r  

hydrogen bondii^*  p ro v id in g  a  « tc T e o d e m ls try  fav o u rab le  fo r  th e  

fo rom tion  o f th e  2*1- m œ tA l.

A t o t a l l y  ix :tercao lecu lar p ro cess  r e q u ir e s  J p g l u c i t o l  a s  th e  

oormoii in texTaedlate between 2*3 •  *• b u ty lid e n e  J ^ g l u o i t o i  and 2*4 -
mm

^ b u ty l id e n e  Jg -g lu c ito l*  u n le s s  h e m i-a o a ta l fo rm ation  and c y c l is a t io n  

l a  very  ra p id  th e re  w i l l  be r e f o n e t i o n  o f th e  2*3 a c e ta l  s l c ^  tb s  

s te r e o ^ e m is t r y  would n o t n e c e s s a r i ly  rezm ln  fav o u rab le  fo r  2*4 a o e ta l  

fo rm a tio n #

%itli a  p ro ce ss  tdbich requixw a in tra m o le c u la r  re a rra n g e  ^ n t  to  

th e  2 * 4 'a o e ta l*  th e  oxooaxbocdum formed ty  th e  opening o f  tlis  2*3' 

#cet& l a t  02 i s  more l ik e ly  to  be i n  a  fav o u ra b le  oon io rm ation  fo r  

n u o le o p h il ic  a t t a c k  by th e  hydroxyl a t  04#

An in tra m o le c u la r  meolianism more e a s i ly  g iv e s  a  con fo rm ation  

whereby change ftom  k i n e t i c  t o  thermodynamic c o n tr o l  c a n  be a t ta in e d  

and m o m  th e  more l i l ;« Iy  mechanism* t h a t  i s  n o t to  say  th a t  th e
A

p ro c e ss  i s  com plete ly  in tra B o le c u la r#  By c o n s id e r in g  th e  m atW m atic& l 

approach  to  th e  medianiem^ Che th e o r e t i c a l  r o t a t io n  v e rs u s  tim e p lo t
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l a  n o t liiG n tlc a l to  the  ox. e rlm sn ta l. p lo t  M^iich would su g g est th a t  t i e  

o v e r a l l  reohanleiro in v o lv e  b o th  m  In te r -a n d  In tra to v leo u la r . rooessea#
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thXB worit i s  a  sequal to  tW  work of lire C leare, pubHshsa by
A O %

him in  o o llab era tio n  with boximvt Bourne mû Lewi® • • sjr^ work in  

h is  th 0 s i s \  In th a t work the reac tio n  of n-butyral6ehydc with 

jsf»^Xucitol and 1 - 8 "j^^%luoit o i  was studied*
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riie  o f  o p t i c a l  r o ta t io n  o f  th e  r é a c t io n  w ith  time gave a

curve  ( f i g ,  1 j which m e  im ita t iv e  o f th e  ourve fo r  j^ g lu c i to i^  w ith  

a  pronounced minimm a i t o r  about 20 m in s ,, tJ»  onJkf d if fe re n c e  from 

^ g l u c i t o l  b e in g  th a t  a f t e r  th e  xmaimum had been  ob ta ined  th e re  m e  

a  o i lg h t  d e c lin e  in  r o t a t io n  to  e q u ilib riu m , io llo w in g  tW  re a c t io n  

by u l t r a v i o l e t  a b so rp tio n  o f  th e  carb o n y l bond a t  tm  aiowed th a t  

th e  mii^lmum r o ta t io n  and th e  e g r i l lb r iu m  p o s i t io n  oorresi^ow ed to  m  

uptake o f  )U end o f  aldehyde r e s p e c t iv e iy  w hile v a ^ u r  phase

ohrom tog raphy  proved th a t  th e re  m s  a  main k in e t i c a l ly  formed p roduct^  

-  the  1 , 3- a e e t a l ,  gave woy a t  e q u il ib r iu m  to  a  m ixture* Wiich

though n o t p m p e r ly  re so lv e d  o h ro m ato g rap h ica lly  was shown to  be con

s i s t e n t  w ith  b e ing  ; a in ly  thi& ) , 4 -iso m ers .

Crystalline 1*5-^butylideris-2-deo*y-^gluoito l was obtained in  

3## y ie ld  by neutralisation oi the reaction mixture a fte r minutes 

aW removing the uncharged 2-deoxyy^gluc i to i by ohromatograjE^ on 

alumina* followec extrsctlon o f the aem l-crystalline syn%> so

obtaineu with bo iling  lig h t petroleum or by d irect extraction with 

bo iling  lig h t ĵ )St%oleum#

ibpevious work^ had shown that the periodate oxidation and 

forRislushyde liberated were indicative of a 1*)-acetal vhile the 

proton magnetic resonance sî eotra shcmd a tr ip le t at T > 4  whioh 

was additional evidence fo r the six-Kombered ring struoture, Further
i. ' % /  w  .<••' I

te ri sation was gained Arm the crysta lline  tribenzoate - c
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aqvwous û c iâ  o f  th e  1 , 3-û c e ta i^  foUot^ed

ù;pectropW lo% A trioally  by oerbo^iyl ab ^u rp tlo i. a t  261 im (Fig* 2 

o f  th e  l ib e r a te d  a ld e ly d e  cx ip lo d  witîs a^m lyala by vapour phaae 

o h ro m to g re ^ ^  ehoTsied t lia t  tî ĵe aeocridixig p a r t  o f  the co îve  ^#as » a ir4 y 

dise to  l^ d ro jy s ia  to  2-d c o % y " ^ g lu c ito l^  and th e  descondiog p a r t  to  

th e  gradim l o a t a b l l a ^ ^ a t  o f  an e ^ l l b r l u E i  n iix tu re  o f  2-dcojgr-^-* 

g l u c i to l  m d i t s  varicsod a o e ta ie*  th e  r a t e  m im ta n t -  7*0 x  

f o r  th e  l ib e r a t i o n  of 2>buts>'raldehydi« in  m  assiaasd p e e u d c - f i r s t  o rder 

I'eaotjjon m s  d e riv e d  from tiie  i n i t i a l  s lope  o f  the  curve ( F i g *  2) 

u s in g  a  v a lu e  o f  1*55:/^ f o r  th e  e x t in c t io n  c o e f f i c i e n t  o f

xi-butgrraldehyde in  V/ aqueous h y d ro c h lo ric  a c id  s o lu t io n  a t  261 tai}^ 

am" l a  o f  th e  expected  .mgsaltude f o r  th e  i^ o r o ly a i s  o f  a  k ln e t lo a i ly  

c o n tro l le d  p roduct and in  good agreem ent t d th  th a t  seen f o r  th e  2 ,3  

-» ^ b u tiy lid en e--J> g lu c ito l s tu d ie d  in  anotb<a^ p a r t  o f  t h i s  th e s is*

The equ ilib rium : T ix tw c  a r i s in g  from  2^ d e o a y ^ g l u c i t o l  and 

n^butyralde3:yde cmx be r e a d i ly  s e p a ra te d  iu to  a  WuBed mono-

a o e ta i  iV ac tio n  and uncl:nrged 2 « d e a x y -^ -g iu c ito l by c h ro m a ta g ra j^  on 

alumlnn*", b u t no p u r i f i c a t i o n  o f tM  vas a ch iev ed , r ^ r io d a ta

o x id a tio n  o f  th e  ^ r u g y  m n o a o e ta l  f r a c t io n  invo lved  1,31  ao l#  o f  

p e r io d a te  ion# The slm iltaineous l i b e r a t i o n  o f  1«0 mois o f  fo n a a l^ h ^ d o  

u09m  t h a t  t^ie ooKpononts o f  th e  m ix tw e  a re  f r e e  o f  l in k a g e s  a t  

and so  t h a t  t ’re syrup  sou ld  c o n s is t  only o f  1 ,3  -  3 ,4  and 1 ,4" 

a o e ta la ,  and th e  1,31 mole in ta k e  o f  p e r io d a te  io n  g iv e s  th e  r a t i o  o f

1 ,3  tp  ( 3 ,4 -  t  iso ri« ro  a s  31 : ̂ 9$ S e q u e n tia l f ro th y la tlo n , a c id

ly d r o ly s ls  and p e r io d a te  o x id a tio n  o f  th e  syri%y suonoaoetal f r a c t io n
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Xxi ü#6? im l. o f  p e r io d a te  b e in g  reduoed» nnâ no form aldehyde 

%ao fbrtj-ed. Thuo the  m t i o  o f  ( 1 ,3  t  1 , 4? to  3 ,4 'i^voaiers la  53î 57*

T h is  r e e u l t ,  to g e th e r  w ith  th e  above periociiate r e s u l t s ,  mean® th a t  

th e re  i s  an in s ig n i f i c a n t  amount o f 1 ,4 - a o e t a l , and h o æ e  equill**» 

tr iu m  îTonoaoetal frao tio» ; oonB lata  only  o f  1 ,3  -  mvà 3 ,4  -  Ino tw ©  

the  r a t i o  1:2# T h is oonoiuaiw - vm& cup|>orted In  two wiya* î>en»cylation 

o f  th e  «yru&y raonoaoctal f r a c t io n  gave a  syru{> iftbiah d id  no t a iy a ta i l i a o ,  

î^ q u e n t ia l  d i d  a c id  ly d ro iy s is ^  to  remove th e  a o e ta l  r i n g s ,  p e r io d a te  

o x id a tio n  and O A td y tio  d eb en so y la tio n  gave a  m lxtfire Wiioh sub* 

je o te d  to  vai^our phase o3 ro m a to ^ a p h y # and by o c ^ a r i s o n  d t h  s ta n d a rd s  

th e  m ixture was to  g ive  peaks oorrespondi^ig to  2 deoaQ r-^^gluoltol

a r i s in g  from th e  1 ,3  * monoaaet&l and g lyoera ldehyde  to g e th e r  w ith  

y3 hydroxy propior*alde>yde a r i s in g  fro© th e  3 ,4  isom ers .

v^oond ly , th e  low f i e l d  p a r t  o f  th e  p ro tm  m agnetic resonance 

spectrum  o f  th e  qyrugy laonoaoetal f r a c t io n  in  fieu teroohloroform  

showed t r i p l e t s  c e n tre d  a t  T  5#U6  and X  5*50 ,  a r i s in g  from  the 

p ro to n s  of th e  a o e ta l  oaf^ one which a re  o h a r e o te r l s t i c  o f  th e  f iv e  m ô  

s ix  msmbered r in g  protcm s r e s p e c t iv e ly .  F u r th e r  d is c u s s io n  o f  th e  s lg *  

n if io a n c e  o f  th e s e  s y n th e s is  oantiot be o o n sld e red  w ithou t e x te n s iv e  

re fe re n c e  to  th e  work on X ^ g iu o ito l ,  1*d© oayr£*€4ucitol end 3*0

t t s t h y l - ^ g lu c l to l ^ * ^ ^ ^ ^  a s  t h i s  i s  a  d i r e c t  o< m tinua tion  a s  p rev io u s ly
1 4

s ta te d #  I t  h a s  been shown t h a t  j ^ g l u o i t o l  1-*deoxy*J>gluoitol bo th

show k in e t i c  and thorcKK^ynamic o o n tro l  in  th e  fo rm ation  o f m onosoetals

and t h a t  3*0 -m e th y l" ^ g lu 3i t o l  only  fo rm  th e  expeoted  2 , 4 -moix>aoetai..

The tberm odynaB ically  most s ta b le  a o e ta l  o f  l* d e o a y * j^ g lu o ito l
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wjuia bo ire d io te ô  to  be the oi» with e  J i  i . e .  2 ,U -r in g , m  wao 

fouiid ex ,ierim fm ta liy \ i o r  2 -deo iç j-|^g luclto l (* S-âcojçy-^-fiiflnnilol) 

the p rt'd io ted  co s t o table ooeta i would hove a  /3 i . e .  a  1 ,3 -or 4,6" 

riti-; «èjîle experiountallj, at eqiiillbriooi, cwalderably J,4 -

û ce ta i vas present than 1,3* WK no 4,6* vma lijd ioatec . Thu# the 

2-dfcücay coB^und 1x3 behaving i d t l i e r  aa a  gXucitol nor rnamiltoi 

d e riv a tiv e .

The niiape o i  tlie  r o t a t i o n  t i m  ourve '.F ig . 1} g w ^ llta tiv e ly

obocrvea f i t  th e  |>i‘o d ic tio n «  oono lderittg  ro ta t io n #  o f  tlie  main oow*

p re s e n t a t  ariy t i m  in  th e  r e a c t io n .  So th a t  fear 2*deox>*J>

g l u c l t o l  16*̂ 0!:ouXa deorearie a s  th e  1 ,3  a o e ta l  D^2^0*0^

fcri:.n , b u t th e  w haeguont fo rm ation  o i th e  3,4*iaom er» oauee

7an in c re a s e  s in c e  a  3 , 4 ' i ‘*butyii.de2a?*j;*gluoitol has a  r o t a t io n  

Ü^Jp ' 37 and 3 ,4  ^ jS*butylldem ;^r% % w% ltol^ has a  r o ta t io n  

26® i . e .  b o th  having  h i ^  p o s i t iv e  ro ta t io n » .

I f  we c c n a id c r  th e  e fi© o t o f  r e p la c in g  ^ * g lu c lto X  %  a m odified  

j > g l u o l t o l  i t  hea been  ^  m ain taii. k in e t i c  and

thcrmodynaM c c tn X v o l  in  th e  r e a c t io n  w ith  j j^ b u ty r a ld e r y ^  such th a t  

^ g l u o i t o l  g lvoa  2 ,3  and 2 ,4 -m o n o ao e ta la , l -d e o x y -^ g iu c j i to l  g iv$a  th e

2 ,3  and 2 ,4 -"0»i«>acctale and 2*deoiy*J^*glucito l g iv e s  th e  1 ,3 -and  3 ,4 -  

monoace t a l e  m  k ln c tio fô lly  and tW rm odynam lcally c o n tro l le d  p ro d u c ts  

re « ;> « c tiw ly . One f a c to r  to  be  e f f e c te d  i#  th e  e le e t r o n e g a t iv i ty
•J

o f  th e  two oisygena w> loh form the  r i n g .  I t  ha# been suggested  th a t  

tiie  l>vXmx^ hydre#%4 group» a re  prt^bab^y p r e f e r e n t ia l ly  invo lved  in  

th e  i n i t i a l  h e m iace ta l s tag e  o f  c y c l ic  a o e ta l  fo rm a tio n . Cue raaaon
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couXq be th a t  the  ijiductive o f le e t  In i>oiyhydric Jis ©ush t h a t

tlw  prim ary  alooi^oX te n d s , in  g e n e ra l ,  to be ucre  euaoeptm ble

to  c lec tro p h ilJ jO  atlacic# Hovrever, no ev ldem o  ha® been foajad fo r  

ace t a i e  involvli^g tlie  prlm m y ^ydrcocyX p o e itio n a  ( w i t h e r  no r C^}

In  e i th e r  l> g X u e ito i o r i t s  ^on^otiyX e th e r .  Thu© foiin&tion o f  th e  2 ,4 -  

A ceta ia  o f  these t%o coirpouttcis e i t h e r  does n o t in v o lv e  e p r io r  fo rm ation  

o f  an aootaX a t  a  p rim ary  iydroocyl g roup , o r  i f  an  a o e ta l  fo rm atio n  l a  

n e c e ssa ry , th en  i t s  r a t e  o f f o r m t io n  and subsequent open ing , leadii^- 

to  in tra m o le c u la r  M^^yation (o r  in ti 'a a o le c u lo r  m ig ra tio n  and h y d ro ly s is )  

i s  la r g e ,  aru;: th e  c o n c e n tra tio n  o f  th e  a o e ta l  iiiv o lv in g  th e  p rim ary  

hydroxyl group i s  too soolX to  d e te c t#

A ttack  a t  a  p rirta sy  hydroxyl grouy ;̂ may a l s o  be p re fe r re d  on s t e r l c  

c o n s id e ra tio n  because i t  i s  m ro  a c c e s s ib le  to  th e  a ldehydej however 

t h i s  a ls o  nv9̂ :es s o lv a tio n  a t  t h i s  p o s i t io n  e a s i e r  and n e t t e s  t h i s  

p ro p o s it io n  to  a  c e r t a in  e x ten t#

A s u p e r f ic ia l  c j^ p a r is o n  o f  th e  s lü ^ d la rity  o f  th e  r e a c t io n  ooui^se 

o f  >*gX ucito l and t l  e  s u b s t i tu te d  J > g lu o l to l s  su g g e s ts  i s  n o t 

in v o lv ed  in  a o e ta l  fo rm ation# how ever, rep lacem en t o f  a  l^ydroxyl by 

a  deoxy o r  sathoxy  mcy cause d i f f e r e n t  hydrogen bonding p a t t w n s  and 

a l t e r  th e  n u c le o p h il io ity  o f  a d ja c e n t )i^éeox;ylB so t h a t  d i r e c t  oom* 

p a ris o n s  cm im t be  c o r r e c t ly  made#

do see  however t h a t  th e  I n i t i a l  r a t e s  o f  uyptaxe o f  n ^ b u ty ra l*  

ciehyde vaxy ( i n i t i a l l y  0#1 M) w i t h ^ g l u c i t o l ,  2*deoxy end 1*deoay* 

^ g l w o i t o l  (each  i n i t i a l l y  0#1 M) in  0#5 m aqueous h y d ro ch lo ric  so ld  

a t  25® were 3 x 10**^, 5  x  10*^ and 7 x  10^^ «  1~^ seo^^ r e s p s c t iv e l3 ,
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as njeo.sured by the change in  o p tic a l density  a t  281 nm o f the reac tio n . 

This give 6 pae;%do moonc order ra te  constant» for i n i t i a l  a c e ta l  fo rt a* 

tion  o f 3 X i? X 10*^ an.) 7 x aeo'"^ resp ec tiv e ly .

?h« meohonl&tlo eegience fo r ao e ta l fonaation ia  nonm lly 

<x)nîiidcred to  be

ia3H0 f H* f = ^  fsHCCw] * COrUUOÆTÏÏ /<:ID 0f  C/atBOîO'L

OH "I OH -H 2O
. RHCOH ' M

O H  - H O

HDH ± 1  1 ° \  /H

& = C H R  . -̂------ 0

I n  a q u e o u s  a c i d  t h e  a L d e h y r k :  i a  s u b s t a n t i a l l y  h y d r a t e  ( n - b u t y r ^ i l *  

1 ^dehyde ^  4Q j »? tim t tîie  co n ju g a te  a c id  I s  fo r w d  e i t h e r  ivcm  the  

free  aldehyde o r  l e s s  e f f e c t iv e ly  from the  hydrated  form ^ e a  w ater 

has to  be e lim in a te d  to  form th e  c o n ju g a te  a c id ,  t h i s  i s  aga in  

sub s t a n t i a t e d  by th e  f a c t  th a t  in  aqueous so lu t  ian form aldehyde i s  

!?9 ' h d ra te d ^ ^  and r e a c t s  s im lla i’ly  to  i^b u ty re ld eh y d e  w ith JV 

g lia c i to l  b u t {ivdh more slowly*
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LA

V o lu o n e-p -au ii^ io i^ l i iy ù rw ii»  ( 19«U g) « æ  dlM»olv*â in  m rm  

et^ a n o l ( if jü  ml) aaô OniotoM  (18  g ; In  a o e t ic  mold (40  ml) ima 

adâeU and W% ndjctm ^ allow ed to  «tand a t  ruoxi  ̂ terv>peratusre f o r  

f  our daya* The s o lu t io n  was tW n  ovaporatod  to  a  sy ru^  which waa 

f re e a e  ùtXeê g iv in g  a  v b i te  hydroaooplc  s o l id .

«B? 46 -4  7®

Thi© proved t o  c o n ta in  a  m a l l  t r a c e  o f  iru o to m  oa Im purity  whWi 

cou ld  n o t be removed ty  r e c r y a t a l i l a a t i o n .

Fa@»er o>)row tography showed two s p o ts  u s in g  b u ta m l/e th a m o l/  

w ater ( 40/ 11/ 19) Hf# 0*16 f ru c to s e  and Hf* 0*57 th e  p b a iy l  hydrasom  

o f  f r u c to s e .  The above compound (5  g/ was d is so lv e d  i n  d ry  m ethanol 

(50  ml) and po tassium  b o r d ^ d r id e  (6  g) were slow ly  added keep ing  the  

te o p a ra tu re  below  50®* ^hsn th e  e ffe rv eao en o e  had ceased  th e  s o lu t io n  

was h ea ted  on a  w ater b a th  a t  dCP f o r  tw elve hours* Tlia s o lu t io n  waa 

a llow ed to  c o o l ,  th e  po tassium  io n s  were removed by th e  a d d it io n  o f  

Ambarite Ik  laCfi^ r e s i n  and su o o ese iv e ly  ev ap o ra ted  w ith  m ethanol to  

remove th e  b o ra te  a s  v o l a t i l e  m ethyl b o ra te .

P aper ch ro m to g rap ^ y  b u ta n o V e th a n o l/  w t o r  (4 0 /1 1 /1 9 ) showed two 

s ig s i f i o a n t  sp o ts  Hf« 0*15 J g -g lu c lto l  and lif* 0 . 2 )  2 -deo% y«^gluoit61* 

The m ix tu re  from th e  bo roh  d r id e  re d u c tio n  which a ls o  c o n ta in e d  th e
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p h e iy l  hydrasom  vm» o epara ted  on a  oeXluXoae oolumn u s in g  butaz>-1*ol 

aatur&teO w ith  w ater a s  e lu e n t .  T h is y ie ld e d  a  whit© amorphous 

compound # d o h  ws© r e o x y s ta i l io s a  from ethano l#

MP 1Ü4-105®

UX W  104-1u6°

The fo rm atio n  o f  2*deO ixy*^g luclto l from iru o to s e  has been observed 
12by io n o p h o res is  b a t  h a s  n o t been s i t e d  a s  b e in g  used p re p a ra t iv e ly .

XiïU) » U.5 g w 1Qî >
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Aiaft-ByaiMRfttiipa M  2-)^<Maf-fc-SXwUol t f m  ooim feoiuU s

„ g ~ ^ w j ^  'au cftsc  ..c ^  .ejr>a,/g.,

2* lc a k y " ^ g lu c i t o i  ( c /  m ù p> ) ( 2 .0  g j Miâ sodium borohydride 

(v#4 g) w i'C  d is so lv e d  in  w a ter (20  mi) and th e  s o lu tio n  was a l lo w d  

to  stand  a t  room tem pera tu re  f o r  24 h o u rs . The excess  borobydride 

mA  th en  d e s tro y e d  and th e  sodium io n s  removed by th e  a d d it io n  o f  

/a rb e r l i te  Ik  120lf r e  sin*  The r e s i n  was f i l t e r e d ,  th e  s o lu t io n  ever 

po%*ated t o  a  sy r^p  and euooesa ive ly  ev ap o ra ted  w ith  no th an o l to  remove 

b o ra te  a s  v o l a t i l e  o a th y l  b o ra te*  The c o lo u r  l e  so orrup so o b ta in ed  

was c r y s t a l l i s e d  and r e c r y s t a l l i s e d  from e th a n o l.

NP 105- 106°

U X  BP 104- 106°
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.Pgei5agatiQi;,..Qt:, l .V O -B u ty litio n e  2- k  ^

j9*Butyraldeh:/i3e (4*1 g) and 2-H3eoKy-^*gIuoitol (10  g j were 

d leao lv ed  in  w ater (60  ml) m'iâ th e  r e a c t io n  s ta r te d  by the  a d d it io n  

o i 5 k h y d ro c lilo rio  ao ld  (50  ml)# The s o lu t io n  was l e f t  f o r  20 adm  

and tW n e x a c tly  i io u t r a l iæ d  w ith  sodium hydroxide# T h is  m ixture 

was ev ap o ra ted  to  d ry n ess  under reduced  p le a su re  and e x tra c te d  

e x h a u s tiv e ly  with: b o i l in g  petro leum  i o th e r  (BP 4>6Q®) g iv in g  

le a th e ry  c x y sta le#  I t  %as found th a t  i n i t i a l  oolumn c h ro m a to g rap h ^

was uxxjeoessary#

W  62*64®

Ym#%) « 0*51 g » 3*62?

L^J W 0 [o  m 0*86 g H„qJ
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L

and. _2* M o x y ~ ^ Q iu o ito l

ja*Bulyraldeiiyde (0*044 g ) m â  2-d e o a ^ '-^ -g lu c ito I  (u #1 g j were 

dia& olved In  w ater (6  ml) and tiie r e a c t io n  a tcu 'teo  by tW  a d d it io n  

o t  5 k  ly c iro ch lo ria  ao id  (ü *5 lalj* The s o lu t io n  w&a allow ed to  stand  

a t  vQoiu teL pieratm e f o r  46 h re  am! then  e x a c tly  n e u tr a l i s e d  w ith  

sodium lyd rox ioe#  Xiie n e u tr a l i s e d  s o lu t io n  was e v ap o ra ted  to  d ty n ess  

reduced  pi*essurc and e x tra c te d  w ith  b o ilin g ; e thano l#  The eU^anol 

e x t r a c t  was evapx)rated t o  a  i^riq> whioh was m m lysed by vapour phase 

o!^romatogrs^% a s  i t s  t r im c tb y l  s i l y l  e th e r#  P#P#:g# a t  196®)

T h is  showed peaks a t  k?  m 0*94# 2#04, 2#55 and 2*67 r e l a t i v e  to  

^ - g iu c i to l#

By oomparisoià w ith  s ta n d a rd s  tlie  fo llo w in g  r e s u l t s  were ob tained  

hV 0*94 « 2-deoxy-^*-gluialto i 

HV 2*04 m 1#>jÿ*buly lldem ï*2«KSeox:/*i-giuoitol 

Pbimt ohroajatogropby end th en  la y e r  d ro m to g ra p h y  u sing  v a r io u s  

e lu e n ts  were unab le  t o  e f i e c t  th e  sa&© se p a ra tio n *
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Bir̂ ! AiMaîe 5

Sggp.MgfttlQ.a Of -tlî» 4 .5 .6 -g y i-0 -b c tm v l-1 .> H -b i4 b li^ jie  g-geox.v-j^-jd-^i.tioi

1 ,3- 0*1:u ty llo e m * 2 * d e o ]% 'q ^ g lu c lto l (BO qgj m s  d is so lv e d  In  

p y rid in e  ( )  ml) and bensoy l oidLorlde (1 ml) was slowly addec* TW 

o o lu tio n  wa© l e f t  fo r  3 days a t  room te i ip e ra tw e  end then  poured in to  

ic e  water# A syrt^i was d e p o s ite d , t h i s  was e x tr a c te d  w ith  chloroforrt*  

t h e  e x t r a c t  washed w ith  w ater and d i ie d  over me^neaium su lphate#  The 

ch lo ro fo rm  was evaivoratad o f f  Isa v ln p  a  ^ r u p  w^ilch was c iy s t a l i i e a d  

from ethano l#

MP 10>1ü4®

ID&D * U,16 g 

ijmlyaàM  found QS69,83S H > . 5̂  0  24 .

Cj^KjjjOq « ç j l r e »  C§*63,g ^  H 6«(ji 0  24.a'>
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QÊAM Àîlxed ;:^»oao9tftX i i w t i o n  Obtalped 

a t Ivm  # *  /»cl«̂  Catftjy aed CondcntisUon

. m i i  «>8 .( 1 mol,

The o b ta ln eo  a s  ir^ experim ent 4  was eW^Jeczted to  ooiumn

ohroiiatograpby umiqg m il o a  g e l  e lu t in g  w ith  to lu e n e  l .g #  m ethanol 

o r  alundiia e lu tin g ; m iooeesively  w ith  e th a n o l and e th a n o l w ater 

m ix ture  ( 9*1 v /v )*

I n  b o th  camee th e  i n i t i a l  frao tm nm  were shown by vapour phase 

w rocm tograpby  to  c o n ta in  th e  1#5-Q -bu ty lic» ije* j> -g luc lto l and t^ s  

unknown m onoacetal a)#

(a ; e r io d a te  X id a tio n  o i Monoaoetal<^

The eyrup m » f r m m  d r ie d  and m iAjeoted to  p e rio d a te  o x id a tio n  

I n  th e  norm al way, {ace e x n e r im n t  C hap ter ) ,  and th e  form aW elyoe

(jetexm ination  warn c a r r ie d  o u t am norm al ( s e e  4 # C h este r 1 ,

ix p e rim an t 6 )#

W ight o f coaçîouijd

0*0120 g 

0*0181 g

0*0115 B

omaldehyde lib e ra te d  

1*01 mol 

1.1 mol 

0*99 mol

P e rio d a te  %%>taka

1 .5  mol/mol 

1*25 mol/mol «yrup 

1*55 mol/mol içfrup

e r io ô a te  up take  l e  1*5 mola/mol o f oyrup

Si ,W ,



The (0*5 g) tn ̂  faiMîaafôiise (15  ml) m s  shaW n

w ith  6iy  s i l v e r  ooclc:© (B g) m â  (aethyi io d id e  (12  ml) f o r  24 h r s .

The Bdbcture was f i l t e r e d  and th e  f i l t r a t e  ©vai,?orat©a. The se a l*

©olid e x t r a c t  was e x tro o te a  w ith ch lo ro fo rm  (20  ml) and th e  s o lu t io n  

was m ahed  w ith  w ater anu d r ie d  over «odium su lp h a te  and ev ap o ra ted  

to  a  y e llo w  «yrug:). The m s t îy la t io n  and work up v^ere rej[jeatea tw ice .

The g^rup was sh e w  to  f r e e  from hydrooyl a b so rp tio n  by in f ra re d  

Si^ectroacopy* I t  was t r e a te d  w ith  M b e r l i t e  lii 12Clî^ r e s in  f o r  3 hours 

a t  100® .

The } \ydrolysate  y ie ld e d  a  « y n ^ . F a r t  (0*005 g) o f  th e  qyrup 

was t r e a te d  w ith  p e r io d a te  io n  and reduced 0*67 m d  o f  o x id a n t, m  

iorüBlf.iBh^û0 re in g  lil> e ra t6d* (« 'e r io d a te  o x id a t io n  and d e te rm in a tio n  

o f  l ib e r a te d  form aldeliyds being  d e te rc fn e d  in  Uie u su a l way.)

a „.q£jkSs

The syrug) (1 g ) d is so lv e d  in  p y r id in e ,  was t r e a te d  w ith  bensoy l 

c h lo r id e  ( 4  m l). The syrmp pexbensoy la ted  p ro d u ct m s  t r e a te d ^  id th  

A m ix tu re  t r l f lu o r o a o e t lc  a c id  (9  ml) and w ater (1  ml) a t  room 

te itp B ra tu re , to  ss lac tiv c l^ y  remove th e  a o e ta l  r in g s*  thm  lapoduct was 

th en  p e r io d a te  o x id ised  i n  th e  u su a l way# f i 's e se  d r ie d ,  and e x tra c te d  

w ith  b o i l in g  to lu e n e . The e x t r a c t  was e v a p o ra te d , and th e  syrupy 

re s id u a  c a t a l y t l o a l l y  debefuw ylatad  w ith  sodlixs aethoadde in  matWrnal* 

A fte r  n e u t r a l ! s a t i m  w ith  carbon  d io x id e , th e  m sthano lic  s o lu t io n  ws^ 

evs%30r a te d  to  a  mtsd s d id *  A « m # le  o f  th e  re s id u a  ( t r im e th y l  s i l y l
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e th e r  OK 5 '!; Apvozon K f l r a t l y  a t  165® eo3ù eeoondiy a t  i y f )  showed 

th e  p rase  w e  o f 2 -d c o « y -Jp g lu o lto i EV « U*94> a^d g lycera loehyde  by 

oompariaon w ith  a  etas:d a r d ,  m â  in d lc^ .tcd  a  c o ^ u n d  WdLoh had th e  

s&m ÎLV. m  a  p m ô m t from  p e rio d a te  o x id a tio n  o f 2*deoxy* i> g lucir^ i#  

( p  hydros^ propio»aldabydo o r  i t s  dim er)#

Uelng b o ra te  b u f f e r  (pf! 10) a l l  th e  cossponeute o f  th e  a y r i^  

m igra ted  to  0*36# Suggeeting  e i t h e r  a d ja c e n t o r  1 ,3  d lo l

ayetem^^#

(« )  A o& îM  figftiW M ,

The gyr^gy m ix tu re , eo f a r  in e e p a ra b le  had been  s h o w  by vapour

phase chrom atography t o  c o n ta in  two ooa^onenta# The p ro to n  m agnetic 

apectrw n o b ta in ed  In  deu te rooh lo ro fo rm  showed two t r i p l e t s  ^ 5*50 

and T  5*06# 'The ahaenoe o f  two t r i p l e t s  a t  ^  5*06 o a m o t be 

e x p la in ed  ( t h i s  would be exi>ected from  th e  two conform era o f  a  f iv e  

meobered r in g )*

£ÿ a  double  reaor^anoe teo^inlque i t  was ahown t h a t  th e se  f e a tu r e s  

belonged to  th e  a o e ta l  p ro ton*

%
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1 ,3  ^Batyidc.cxj&*^2-^deaxy* lre lucitio l ( 0 .ü 2f*,2 g ; wei*e d is so lv e d  

in  1 k hydrochlorlG ao id  (1 aal) p re v io u s ly  eqolllbretod at, 25® in  

a  thermostat and l ib e r a t i o n  o f  i^butyraldehyc© was followed 

opeo tropboX am trioo lly ' by oarboypyl absorption at 2ô1 nm. From 

the  o o li l - r a t io n  onave (oee  S e c tio n  3# vihg^^ter 1 ; the  i n i t i a l  r a te  o f  

l i b e r a t i o n  o f  j^-butyraldehyd©  could  be o a lcu ia teo *

dO D
d t

u.435

6 X 60
IKIllAL

k k
A oeta l - 1  hem l-»acetal ;=̂

I  \
f)ce ts l^

aldehyde 4 g l u c i to l  [—> ev en tu a  ly  to  

e q u a l m ix ture  o f  a < ^ te l  + 

g lu c i to l  4 a ldehyde]

observe th e  r a t e  (k )  o f  h y d rd ly a ia  o f  hem i-ocet& l idber® a  f i r s t  

o rd e r  r e a c t io n  i s  assumed*

a t  t  .  0  -  ^ .  Ur
d t dL

d t  **

k m ^*35 L#6l, m 7 X
6 a  6v V.11

( f a c t o r  re la t in g Q D . 
t r g  m o V litr e  

CttC

Yapotir phs«e cl^romatography, by saaipling th e  r e a c t io n  a t  i n te r v a l s
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B h o v’t  t h a t  t l w r e  i o  I n i t i z i l  h y Q in h ^ B X B  i o H o w e c l  b y  r e o o d b i n a t l o n  w i # : :  

t h e  f o r m a t i o n  o f  a n  e q u i l i b r i u m  m i x t u r e  o f  i r o n o a c e t e l s ,  a a  s t a t e d  b y  

p r e v i o u s l y "  i > o a t u i a t c d  i w a o t l o x i  s e q u e n c e  s o  t h a t  0 #

#
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V",oetal fcRrr-.-mtlon bo exiîrcaaod m  a  t-m atop prcoeaa, ^

The f i r e t  step  being iTcrl-aet^tai ioivttition

H o r '
R C H O - R O H     ̂ R - C ' ^  (1)

'^O H
rM « re a c tio n  i s  a a a l^ ^ u c  Ik) >ydratlon o f  mx oli^hyoe i^üoh occora 

vtsvy ra p id ly , T lth  c a ta ly t ic  constan ts very eif.iilay to hemi-acet&l 

forration*

The second ntep  ̂ th e  form ation o f the ao e ta l be eapresaed as:

H / O R   ̂ xOR
R-C'  •* ROH ; = f  R-C-H " HnO ( 2 )

" ' O H  " o r

and req u ires  a d d  o a ta ly o ls , #U ch Is  no t m cesaary lo r  the i n i t i a l  s tep  (i}«

The formation o f m  aco te l be considered as a  t*o step  process,

step (1) being spontaneous and re<|jiij?lng very a i l é  or ik> c a ta ly s is  # i l e

step  (2) i s  sRioh alovmr req u irin g  sp e c if ic  aoid ca ta ly s is#  Much w rk

hae been d irec ted  tomx^a shoving U a t  heird-acetala are  foroaed v ith
2 %methanol and ethaix)! and various s l2$»le aldehydes * # That tW  f i r s t  

step  i s  very rapid  i s  nearly imanimously accepted and has only been 

(R a tio n ed  hi one ease , B e ll and oo^nnorkers oonoliidsd th a t #)e o v era ll 

equilib rium  in  ao e ta l formation m et be co n tro lled  by tW  nucleap liilic  

add ition  o f alcohol to  th e  oarboqyl group and not the e s te rifio m tio n  

stage# fhey do hcm ver fli^d from acid  oatalysed  a c e ts l  form ation th a t



tiiei*e i s  üOïJ» v a lid ity  fo r tW  conclusion th a t W m i-aoetal conversion 

does not co n tro l the o v era ll equilibrium# The T?eight of evideiise must 

be fo r the theory th a t I^eud-acetal fo rn^ tion  i s  the f a s t  step#

hhen hoTsevcr I*)cmi-Qcetal formation of the polytydroxy cofi^uixla 

is  oousioeixjd there i s  very l i t t l e  d ire c t avicenoe#

The hend-acetal o f ethane d i d  and anhydrous ch lo ra l has been 

is o la  tod as a  s ta l l in e  soUd^.
. e c u

C H oOH CHo- Q - C - H
I - CI3CCHO —  I

CH 201-1 C HgOH

M ineral acid c a ta ly s is  v d ll induce r in g  closure to  form the qyolio 

acetal# With g lycero l there i s  evidence of & reac tio n  with aniydrous 

clilo ral^  but no product has been iso la te d  in  the absence o f  c a ta ly s is  

and with t e t r i  to I s ,  p e n t l to ls  aràd h ex ito la  m  can only assume hemi- 

acetaL formation* vVith th e  liex ito la  i t  i s  a question of where tka 

equilibrium  l i e s  in t\m  uncatalyaed re ac tio n  and also  tî̂ î© p o s itio n  of 

formation o f the bem i-aoetal on the h ex ito l ohaixu The d a ta  av a ilab le  

fo r acyclic  ace ta la  shows th a t  fo r an isom eric seidcs primary, 

secondary and te r t ia ry  the order o f prefereiw e o f  hemi-^acetal forma

tio n  i s  primary /" secondary ^  te r tia ry *  This has been ascerta ined  

by observâtjjon o f the dev ia tion  from a d d itiv ity  of the re fra c tiv e  

ind ices fo r a  b inary  mixture o f alcohol and aldehyde, with tlie magni

tude of dev ia tion  decreasing in  the o rder, prlmaiy > secomaxy ^ 

tertiaaty* Showing the h ighest concen tration  o f hem i-aoetal fo r  the



p r i i m i ' j r  â l c o i i o l  X h i s  i s  t o  b o  e j j c ^ ^ t o â  # 41» %3 o c a i s l d B r l n g  W m l - *

aoo tû l fo nidation aa el#o tro p h lllo  a ltaok  of tli© oarboiyl oerbom atom 

o n  t i e  a l c o h o l ,  a &  t h e  a c i < 3 1 t y  o f  a l c o h o l s  ô e o r e a s e  p % * i m a r j  

jjeoondoi^' ^  t e r t l e r y .

I f  tlic d ire c t  eXcctrophSJLio a ttack  t>y the carhozigrl oorbon atom 

of an al<3chyâe cm33X>t be In  the case of bexitol©, m  can

oonsjbûar otlx»r e lc c tro p h ile a  W.ich give an analogous i*«action giving 

f) product s t e l l a r  to a !^m i-acetal*

I t  has beoD 3ho«n t '  a t  a lk y l halo^snom etî^l e th e rs  v t m t  v itii
I

ofuiiol^'CirateB to  give alkyloxy/wcthy 1 etherm ( -0-L'-(:Kg«0-:..,) i . e .  a 

mixec ecyo llc  fom U .^, r f i i le  a lk ÿ l v in y l e th era  have been shcmm to 

f>:-aot with m ttÿ-y o i  -j^-rlucopyranoxitle In a  two step  process.

OH OMe

C H 2 ~  0 H ~ 0 ~  R

( 1 )

O h OMe



RO
HO

H O
Oh OMe

HO
OMe

In tM » e©oor«3 case tlw Interned late ie. atcp (Zj woujüâ be tW 

oxi'CiU'bCijiiiuri

CH
HO

HO OH
OMe

îsdor t)i® co rrec t oonditiona $8 Ilnd  an euaalogoaa a itu a tio n  with 

tbe [iilxeJ ac i^c lic  a o o ta l irorn the  oh io rom athy l tii® eame

oxycarloxiiuiti ion sloviUi be lijvolwsd, mid an mmlogpus reac tio n  has 

bt en sha^a to  ocoiir^#

Ç H ( 0 M e ) 2

-O H
-O HH

M eO
(WU;1IZ

(
11

H-
(H

I L . .  ..

\

n
K J _M eU

OMe

CH2O H C f

+ MeOH

•0 ^

m itS iU L  AcraAi, vK
4  iikaiYi, U JU te

3K M
The o cy o llo  mMCd ac^^tol p la c e s  1»  Ui« mu#

ew ixc i2îi«nt as in  the i)%ose deriva tive^  which «îiould give cyolisa* 

tio n  to  the acetal* I t  hae a lso  been shoum th a t % d m ^ n a tio n  o i a



m ixture  o i  aldehyde ùtiô a lc o h o l y le ltJa  an  The mecharilarft t h a t

m s  suggested  invo lved  a  head-aootal^'^

RCHO+ R CHnOH ^  R - C H -Q - C H ^ R
hU/U-AbKi'AL

R “ C H ^ 0 “ C H ^ R
H 2 O s r m

Xhi» has no t boon opx>llod to  ca rb o tiy d ra tca .

t lm re fb m  Ivavo eviôôiioe th a t  heml*^aeetal fc ^ 'ra tlo ii occu rs 

w ith  «one e lc c tro p l  d i e  8#



D i r e c t  s t u d i e s  u e l r a g  t h e  o e i b o r y l  c w b o n  a t o a »  a s  t h a  e I e c t a ? o p h i l e  

l ï i  h e m i - a c o t a l  f c a w i i a t i o n  l a  t > s ®  o b v i o u s  a j j ^ r o a o h  t o  f b r m a »

t l O i l »

Itbam? ùiùlf propane 1 ,3 -d lo l and glyoorol iwore o:m sifeared with 

a  mmber oi aldehydes, trlohlo%%)&ootaldoiyde, ecetaldohyda and 

butyraldéhyde* THjohloi’oaeetaldebyde ia  the  b e s t electrophiX e mtê 

j[i-butyrà?*dehyde tW  l e a s t  e f fe c tiv e  e l e c t r c i ^ l l e .

R C H O - ^  R O M  — ^  R - C  - O R
k_i ^ O H

jo Üîat as v0 prooeed trim trlchloroacotffjlc^ehyae thm ^gh aoetaldehyde 

to  j^butyraXâeJydiO the equilib rium  should be dlspla^sed to  the l e f t ,  

i.jcp€srli«sntally id.th eth ane d io l we can iso la te  the tr io h lo ro  

c thy lioom  hemi*acsGtal as a o ry s ta l l ln e  solid^* Iisfra-rec  saeasures«i t s  

show tiia t €K)etalôehyùB forms e^>proximately 1% hemi-^aoetal vaille with 

£i^butgrrfthâ«hyde the heiid-^aoetal 4 b n eg lig ib le . The mme was seen with 

propane 1 ,3 -e io l, Giycfirol agBiu gave d ireo tly  analogous rem its ,  but 

tliere are primary md secondery hydroxyls present* The tr lc h lo ro -  

e th y lld em  t^emi-acetal in  th is  oaee m m  tsSr.omi to  be a t a  priirary hydroxyl 

vliloh )ms been suggested by Bag^;ett e t  ©1^^, B exito le  requ ire  foroli>g 

cond itions fo r  c c e ta l fo rtia tlon  with trlohloroaoetaldebyde'^3' and 

th e re fo re  as  expected m  heml'^aoetal was detected ,

We th e re fo re  tu rn e d  to  a n  I r id lra o t  ro u te  t o  hem l-^acetal fo rm atio n
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by v ftty ing  th e  oo!jdl.tloi.a and e le o tro p h l lc e .

R \  j -  J"- j .  r - .

C =  0 C H ^ C H - Q - C 2 H ^  C l - C H g 0 "CHg

X II  111

Th/O cojsgrjoxinf̂ a T, XI mul I I I  sh  uXd &nt eus eleetronhlloB In very 

olm llar m j t  w iti I I  ai%) H I re ac tin g  under milder condltlona, 

i t  Is  olvifXis fi?o% d ire c t  mtWles w ith alcelydee th a t the 

energy b a r r ie r  fo r  th e  roæ tl^m  with bex ito l»  fo r  the noi?i-catalysed 

I'Goct on in h ib i ts  ary x*cis3tion ocourlîig^wîjile acid c a ta ly s is  lowers 

th ia  b a r r ie r  cauîîi: g th*e rc e c tio c  to  go to  cooipletion with q y c iic  

mctnl f o r m a t i o n #

T h e  d ^ l c u t > o t h o r Q  a r e  m e n  t o  ren c t t o  g i v e  t h e  a a r ? e  p r o d u c t ,  

t h e  a c y c l i c  m i x e d  a c e  t e l  i n  t h e  p r e e o n o e  o f  c a t a l y s t a ,  i # e #  m i n e r a l  

a c i d .  I o d i n e  « u i â  b a o e o  s u c h  a s  s i l v e r  miàe a n d  | § r r i d i i i e #  B a s e s  

u n d e r g o  a n  i i 4 . t i a l  e x o t h e r m i c  r e a c t i o n  w i t h  t h e  c a t a l y s t ,  s i l v e r  

o o c i o e  o r  p y r l c i n e ,  f o r m i n g  s i l v e r  c h l o r i d e  o r  l y r i d i n i u m  c o l o r i a s  

respaotively#

th i s  mey be explained

base
R - 0 - C H 2 “ CI ----------- ^  R - O - C H 2  + Cl

i .
R -  0 — CH2

I t  teas noticed thmt the m J b m < p e n t  reac tio n  w m  f a s te r  than the 

acid  oatalysad  reac t;o n  due to  tW  .is iitia i fo%%atlon of the
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oaycarbonlunj ion» oqui-m olar ';roi>0”tlon8 oi' hydroxyl oœgwimd

tiiid crfiloro e th er  I t  eo« found that a ü on o-ecyolio  a o e ta l i«aa fontad  

and that th ia  vas tn  fo o t  a t a  prinisry hydroxyl » trie raain product by 

fo r  tovolvisig  Cl o i j^-fjluriitoi» (ri^p^Tinenta 4  and j j ,

Ç H 2 O H  

-OH

R  C I - C H 2 0 ‘ C  H g  —

H

H O

H-
H-

■OH
-OH

H
H O

H
H

Ç H 2- O - C H 2 O -C H 3 

' - O H  

- H  
- O H  
- O H

C H 2 O H C H 2 O H

*Ma p ro d u c t g lv o a  m ro th y le n s  a c e t a l ,  th e  2 ,V ® c e ta l ,  x i t h  i n i t i a l  

l i b e r a t i o n  o f  fbnsalCehyrie 00 t h a t  th e  ocuqperieon to  th e  Jyxose d e r i  

v a tlv c  i s  n o t rclevor<t In  t h ie  oaae . T h is  may be s u b s ta n t ia te d  s in c e  

the  pure  tnont.—oo '/c lk s a c e ta l  £»lw» a  m n l l  amount o f  c y c l ic  d i - a c e t a l .

Very l i t t l e  f u r th e r  d a ta  cou ld  be  o b ta in ed  n ince «e a re  d e a lin g  

w ith  lae ti 'j 'le i»  a o e to ls  and t h e i r  ana logues o h id i have been shown to  

be uni«vom ’abi© f o r  k in e t i c  s tu d ie s  .

e th e r s  mi th e  o th e r  hand y ie ld  ethy^lidene a e e ta l s  and 

p re c u rso r9 .  t h i e  onm  was s tu d ie d  w ith  two aoder.

o f  o & W y ai i #  j^ c v ijn  tr iflu o 3 * id e  gave th e  m ajor p ro d u c t a s  the 

a q y c iio  ssûxeô e th y l ld o m  ao e ta l#

(
1 I

- H 2 0  H
O l L Jn 

u  n

uH
11 .r) U

1 1
11 _±

H
I I

OH
C \  L  1In

c
UH 

H"l 2O H

CHfCH-0-CH3
B F 3 .

■ " \  x P H
Ç H2 O'C-O-CHg 
' -O H

HO
tt- OH

-OH
C H g O H



whitih subtocc|tiex;tl;; re-orrm igcd to  give a mixture o f 2 ,3 - j^ th y lld o » $  

arid 2 l i done j^ g lu o i to la ,  aîiowing the uciial k in e tio  amd 

thermx)ynam:io co n tro l •

latalyaijB  with tcilisenc^j>-«ul|)honie ©old showed th a t the i n i t i a l  

product waa tlm aqyclic ixed ooeta i w*)ioh tW n rearrotigea to  t i e  2 , >  

^ -e th y lld e re  ^ g l u c l t o l  aitd f i n a l ly  th e  2 ,& -^ 0 t^ y lld e n c  

%lth the a lte rn a tiv e  e la c tro p h lle a  th e  i n i t i a l  p o a itio n  h m  been the 

primary îyôroa^yl a t  C l, th is  suggests th a t hemi^aoetal formation must 

be a t  C1* ^ itb  ^ydro m nolyals however althor-jgh d i f f i c u l t ie s  4» reac tio n  

procedure were eroountered^ ve can more d e f in ite ly  suggest th a t  the 

hem l^acetal i s  to rm â  a t  the p r lsa iy  hydroxyl, slxhoe 1 , ] ^ 2 , W i ^  

metl^lene ^ g l u o l t o l  gave I t s  6-9»js©thyl ethw #

%hat we ocrolude therefore la  that homi-aoctals oust he an

intermedia e step, the aoyolio mixed aoetal Is  imstable 1» the preosijoe
, ^

of acting as a ca ta lyst fo r a rearrangement, but th a t there is

no evidence for an in i t i a l  aoetaX ring involving a primary hyAx)xyl$ 

te  should expect that the i^imacy hydrcsçyl should be more 

susoe%jtible to e lsc troph ilic  attack on both electronic and s te r ic  con^ 

sidérations# The above studies have shorn th ie  to be the case, 

nevertheless while thlR is  imdoübtedly the case, the xcxt obvious 

oonolusion i s  th a t tlm carbonyl oos^uod should ac t in  the seme way 

in  i t s  reaction with a hexltol^so th a t tha mdbseqguant ring closure 

should give a t 1,2 or 1 ,)  mcetal iMoh Should then rearrange# Since 

the 2,3-acetal is  ahown to  be the k inetioally  controlled aoetal 

product^^, the in i t ia l  product should be considered to  be the 1,2 aortal#



At Btttgü vae may say tî-.at iT the berü~aoetal i s  i n i t i a l ly  

formed a t a p%'imnry lydroxyl i t  1» farmed in  & tran s ien t eq’.d l i b r i w  

which removes the coi*boi<y l̂ compound as a su b stra te  from the k in e tic  a lly  

and therirociynaïEàcîA'lIy iM portard r e a o t lo n s .



—o1”*

..between C h io ro d lp c th y l E th e r

(a )  C oncen tra ted  su lp h u r io  a c id  c a te ly ^ io : -

^ - g i u c i t c l  ( l  g) was d ieao lv ed  in  anhydrouc diisetr^ 'l-forzaam lde 

(1C iiilj and chioi*odliiietl.yl o th e r  (0*473 g) «&& added folio% eo b j  con- 

o 6 i.tra ted  su lp h u rlo  acid  (0#0j& ml;* Tim s o lu t io n  was ahaken l o r  th re e  

hvLU'B and thezi u e u tra llo e d  m tii  beriu ;; lydrm xicc* The mixtujte %&c 

fllte i* e d  and t^ic f i l t r a t e  evapo ra ted  to  a  i^^rup under reduced p re s s u re , 

which sp o tte d  on s i l i c a  g e l  th in  la y e r  p la t e s  and a lso  paper 

chroRmtograme.

( i )  T h in  li^yer c h ro r^ ia to g ra ^  u sing  îfctethyl e th y l  ke tone  

s a tu ra te d  w ith  w ater a s  develop ing  agent*

Om sp o t B£ » 0*47 

( i i ;  Paper cîiromi^tc^ajgÈy u sin g  B u ta æ l^  th a n o l/w a te r  

{40î11î19} a s  e lu en t*

Two s p o ts  k f  a  Q#t^5 * J V g lu c i to l  

Hf a  0 .5 4

( i l i )  *h(WJ th e  syrup was su b je c te d  to  vmpow phase chrofiettograghio 

s n e ly o is  a s  i t s  t r i i æ t h y l a i i y l a t h e r  (4Q4 ppe a t  1 % % ) th e  

fo llo w in g  r e s u l t s  were ob tairxed , a l l  r e te n t io n  volumes 

b e in g  mesaured r e l a t i v e  to  th e  t r i m s t l y l  s l l y l  e th e r  o f  

J ^ g lu c i to l#
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KV ts lo ^ ir iu c lto l  

RV IS 1# /1

( i v ;  The syrup v-ia/a th e re fo re  su b je c te d  to  ooiuom ohrom etogra^hy 

u sin g  a  o e llu lo s e  column arid n -b u tan o l sa tu ra te d  w ith  

vm ter a s  th e  e lu en t#  F ra c t io n s  2 0 3 0  con ta ined  t\\e 

maî^crial a t  « u# 36 (B u tan o l/K th an o l/w ater 40/11 /19)#

T h is syriç) was tak en  ug? in  e th a n o l from uhloh c x y a ta la  

were d e p o site d  (Coapound A).

Mixed IB’ with 2 ,4  Ü iiethjrlon* l -C lu c lto l  = 15'>160°

KP w ith 2 ,4  Ü  Methylene P -3 1 u c ito l = 165- 164°

MP C/onpound A = 156-159.5° 

cyi^^Og r e q td re s  C 4 3 .3 J*'" H 7.2/Ç4 0 49 .40*  

iJ ia ly e la ^  G 4 3 . 2 ^  S 7.26^' 0  49.461^
25°  r

GXJ% = •*11#9 L ^Jl»  w -10# 1 c  3*2 In  dkXL,
25° 5

Lit# D « -9#U



(b ;  lo d ln a  o & tW y sis i-

l^ g lo c lto X  (10 g) mm d is so lv e d  lu  W W roum  ôim etFylfornam lde 

and one o iya t& i o i  loO iue tsati added ( i . e .  a  c a t a l y t i c  a ro u n t)  fo llow ed 

by d ’dorodliigetig/l oU icr (4# 73 S; w ith c o o lln r  I n  & s a l t  ic e  b a th  to  

Woici Uic v io ie . i t  roaufcioii # ) ic h  o therw ise  ooc.ia’3e*ed# T h is  ims t1#n  

oXXoxmé tu  aUuiO a t  room tOüi^erôture l o r  tî.'ii’oc h,>ur»* The io d in e  was 

tki^n ueatrqyev  uo4 .g  o a tu ra to d  aqueous sodxuRi th io ftu lp h a te  ( 1 ,0  m la), 

The s o lu t io n  was evapora ted  tu  a  iy ru p  and e x tra c te d  w ith  e th a n o l 

WMiix a  wldfce « o llu  wao a g a in  d e p o sitc u  (Compound A). The violeme  o f  

tlic  re a c t io n  lu  tiie p recanoe o f  io d in e  was co n sid e red  f\xrtber*  The 

o j;lo i^ lm e tl::y l e th e r  (4*73 mla) d is so lv e d  I n  an îyd rous d ix i® ti^ l- 

formomide and th e  o a ta îy t i c  amount o f io d in e  m o  added, a  g re a t  d e a l 

o f  b e a t m o  l ib e r a te d  oo t lm t  the  te io p e ra tu re , w ith o u t c o o lin g , ro e s  

to  65^ # On a d d it io n  o f ^ g l u c i t o l  (10 g) no f u r th e r  h e a t m o  evolved 

b u t  vapour phase ozz'coatographG^" o f  sam ples removed over a  p e rio d  o f  

h a l f  an  hour s iev ed  th e  r e a c t io n  to  be c^ ic^ le ie  w ith in  25 m inutes*



Anal',' %l-r. o f  Cœm:x)imd A

( i ;  Determ lr^atloD o f i ^ c  lyd rc jcy ls  by fo rm ation  o f th e  a c e ta te  in  the  

pi^Hisciîce o f  exoer'* a c e t i c  la T 'y d ria e :-

A stiUKlarO so lu tion  was jxreparcd by d isso lv ing  ace tic  anlydrido 

(1 ml) in  m%!.ydrous pyridene (20 mla). (This viill W referred  to as 

Ac) .

A aarrple of expound A (opi>rox* 0*04- g; was weighed out accurately 

dissolved li: ^  (2 mis) 1b a stopx>oyed t e s t  tube m â  tîie mixtiH*e 

heated on a b o ilin g  m te r  bath fo r two hours, s im ila rly  (2 mis)

V50XÎ b o ile d  f o r  five, ndnutea to  be? used a s  a  hlunk* A fte r  t h e i r  

p e rio d »  o f  h e a tin g  bo th  th e  b laric  ei;d th% .i*oaotlono were coo led  and 

poured in to  w ater (40 ioXa) mô  t i t r a t e d  u sit^ . 0 .1  U sodium hydroxide* 

R e s u l ts ; -
Uptake e q u iv a le n t 

t e X ^ t  o f  cotiiouxnd A 0#1 M Sodium hydroxide o f  a c e t i c  a c id

0.0416 g 7 .35 ml .#0441 g

0*0332 g 5.87 ml 0.0353 g

2 ffllo o f  stan ilo rd  s o lu t io n  o o n ta lm  0.1198 g  a c e t ic  a c id .

. I n i t i a l  e asu n p tio n

D-GLUCHOL + Cl*CE_-0-m  fc I d
On the  a s s a  p t io n  th a t  we have a  l in e a r  mixed a o e ta l  th e se  

r e s u l t s  canno t be  r a t io n a H a e d . Assuming t h a t  m  have had c y c l i s a t io n ,  

th e  above x esia lta  ag ree  w ith  th e re  b e in g  fo u r  tree  h y d ro jy ls .

I^urber o f  f r e e  hydroxyls » 4#0(% /m oleoule.



( i i )  P e r io d a te  o x id a tio n  and d e te rm in a tio n  oi l ib e r a te d  fOMr#ldebyde 

f o r  ocripound A* T h is  wao c a r r ie d  o u t in  the  n o rn a i wey*

Molar uptake o f  }x ;riodate  io n  » 1*13 c s o la A d  com|x>unci A

fAols o f  lorriB ldelyde l ib e r a te d  « 1 .97  mole/mol ooflpouiid A

T hl»  cou ld  corrOBixytvù to  th e  2 ,4 -m e tly lc n e -^ -g lu o ito i .

( i l l )  CoKvpariaon o f  th e  I n i t i a l  «yrup w ith compound a.

By paper oIromotOfjx'&I^3 b u tan o l^  th a n o l/v m te r  (4L /11 /19)

Compound A Hi » 0*51

2 .4 -  M e t t y l C ! ^ " ^ g l u o i t o l  Lit » U.51

yrup Ht a U.36

Vapour phfiBG ohrcTCBatograx)!^ (IQ^ ppe 195^i ;

yn%> rtV ts 1,71

2 .4 -M ctlylenB ^ ^ g lu o i to l  ta 4*3

Compound A RV » 4*3

The xyrup and Compound A a re  d i f f e r e n t  and in  e th a n o l th e re  

muet Iiave been a  r e a r r a ig ^ ie n t .
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o f  tlic re o p tio n  I;e tv o c i; C hIorodic;ethyl

atî-Æf tar foU ofdnt- th e  O p tic a l i ^ t a t i o n

T-fHuoltoL (5 E- dissolved it; 0 .5  M diraetJÿ iformacddo/«3
îyd rogen  c h lo r id e  (25  ml) m d  e ^ v il lib ra tc a  a t  25^. S lm ila i'ly  a  

s o lu tio n  o f  chloro<31met?yl e th e r  (2 .4 7  g] in  anl^ydrous d im ethy l- 

foxTTBinii’e  (25  fr l̂) pvop&x^ô miô e< ]u lllb rated#  The two t.ex*e then  

rapidly^ n-tixod ond t l e i r  r e a c t io n  f o l i o j x ) l a r i m e t r i c a l l y  a t  25#

The re a c tio ii  m o  betw een 0.1D ) U s u b s tr a te s  ir; 0 ,25  M I'IOj'/^ICI#

The o p t ic a l  ro te i tic n  o f the  r e a c t io n  follow ed a  smooth 

downward curve i»id anolyssla vapour ohaae c h i* o « a to sm j^  slowed a  

g rad u a l b u ild  tç> o f  a  raatcrlaX RV » 1.71 (ppe 195^)*

T h is  e y n ç y  f ix tu r e  o b ta in ed  Arom work up o f th e  above veactian  

m ixture  was se p a ra te d  a  oelluX oae column aa  p z w lo u a ly  (E xperim eai 1> 

g iv in g  (Coapound B ).
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( ttj S e q u e n tia l p e rio d a te  o x id a tio n  and hyâro lyo ie*

Üje cyru£^ {0#Ü6 g) wao disoolvc^d lin sodium nootaperiodata 

s o lu t io n  {30 ml 0*15 M) and l e f t  in  th e  d a rk  f o r  fo u r  iio u rs . The 

s o lu t io n  m o  t l e n  o o tu ra te d  w ith  sodluc' ohXoricio and c x tra o to d  witli 

chlorofonn* The oITLorofom c x t r e o t  was e v e ^ r a t e d  to  a  sy ru p , tak en  

tç> i n  aqueous e th o n o l and h ea ted  on a  bo ilin g : w ater h a th  w itli la  ig ü lf  

resiju  (  y # l  g )  f a t  two h ew s*  The r e s in  was then  f i l t e r e d  o f f  and the  

f i l t i a t o  ova;x>ratod to  a  s e m i-s o lid .

( i )  B o ra te  e ie o tro p lio x ^ a io s-

T h is  gave t î i re e  %x)ts ** U$?6 a%k3 1*2 which was

id e n t i c a l  t o  glyooleléehyfîa#

( i l )  T e s t  ib r  g ly c o la ld e ly ^  u sin g  d ip h a ry lam ine reagent^^."^

The reagesjt was p rep a red  a s  fo l lo w s ;-  t r ic h lo r o a c e t ic  a c id  (lO v g} 

was made up t o  100 ml vdtli w a ter and s o lu t io n  o f  r e o r y s ta l l l a e d  

d ip h ezy lan in e  i n  g l a c ia l  a c e t i c  ao id  was p rep a red .

The eyrup (u#00l g) v m  d is so lv e d  in  w ater ( l  rai) and th e  

t r i c h lo r o a c e t ic  a c id  s o lu t io n  (Q#2 ml) was added fo llow ed by the  

d lphezylam ine s o lu t io n  (2#4 ml) and th e  m ixture was le a te d  f o r  h a l f  

an  hour* A s im ila r  s o lu t io n  u sin g  w ater (1 ml) was p rep a red  a s  a  

blank* The u l t r a  v i o l e t  spectrum  o f  th e  shove s o lu t io n  was ru n  éhomng 

)) max 660nj» i s  d i a r s c t e r i s t i o  o f  th e  g iyco lalc^elyde oolouz*
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rcac itio n  w iti: U;c above ro a g e u t.

(by .il)

TI'c resgont wao pvoporoô oo before ( Experiment 2)

%t. o f  Ck)#ow3g B w'#1 M aodiuiii lydrOKide Blank u#1 M IWH 

a : -^#OWi g 12 .8  ml 22.975

b ; 0.Ü449 g 12.8 ml 22.975

Uptake fa t  tW  a m p le  m 10.175 ml u . l  M L'a JR 

T iierefo re  m olar q p ta l^  a  5«11 mois aoauming a  l in e a r  mixed »3e ta l«  

The glyoololO ehyde and lydrcacyl d e te rm in a tio n  f i t  i n  w ith  a  

liiX3r»T mixed a c o ta l  a t  o r  Cg.
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■r'fcquije 6

XÎX3 oocpoucd B (1 g) wa© dlBSolved in  d iy  pyriden© (10  ml) and 

a c e t ic  anhydride (6 ml) were added w ith  oooHnf> The m ixture was 

l e f t  a t  room te^^^crature f o r  tw enty  (b u r hou rs and tl^en poured in to  

io e  m t e r ,  a  0yrq>  was d e p o s ite d , tlii© was e x tra c te d  w ith  ch lo ro fo rm , 

vjasî^ed tw ice w itî. w ater cand d r ie d  over sodium su lp h a te . The o h lo ro f  rm 

s o lu t io n  m s  e v % w a te d  to  a  syru£^ which wan token  up in  aqueous 

ctW jfD l end warned w ith  1H r e s i n  (0#5 g) f o r  oae hour# The

i#esln was t i c u  f i l t e r e d  o f f  and th e  f i l t r a t e  was evapo ra ted  to  a  

fiyrup. T h is  syrtg) ( #6 g) t m  d is so lv e d  in  anhydrous d im ethy l 

forrasiViit c (5  ml) and m t î y l  io d id e  (1 ml) m s  added, fo llow ed by 6ry 

s i l v e r  oxide (0#5 g)# The m ixture was shaken f o r  twenty f m r  h o u rs , 

evapo ra ted  to  a  s e m i-s o lid , e x tra c te d  w ith  oh loroform  and th e  

dhloroform  e x t r a c t  washed w ith  w ater and d r ie d  o v e r sodium su lphate*

XW d^lo ro io rm  wao evapora ted  g iv in g  a  sem i-so lid *  T h is  was re p e a te d  

tw ice  fluG dly g iv in g  a  s o l id  m a te ria l*  T h is was r e e s y s ta l l i s e d  tram 

© th a n o l/î^ tro le u D  e th e r  (BT’ 48-64)^), fsp 65- 67^ 

iXnalyais C a lo u la ted  f o r  m ethyl ( #  58*24 #  6*45 Q» 43*

p en t© -ace ty l ^ g l u o i t o l

round Q5 58*45 6*43 43*14:̂
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of-« tthm »U .c l-ü r tM tla - l l - g lm  i t p i  P e a ts -  aoQtatft

( a )  a i lG lu a o a e  c c ra a iv ta x ''^

^ g lu o o e c  (1 g) vas d is so lv e d  in  o o n ce iitra ted  hydrool l o r l c  ao io  

(1 ml; ftiic! e t i  anc tM o l  (1 lal) m s  adced to  th e  irdxture ooolod to  

oP • The (i\ixtm.*e tlion  a l lo m d  to  wami to  rcoro tem pera tu re  m ô  

el oken f o r  38 o in o , l e f t  to  s tand  f o r  te n  ixdnute© atjvd oco led  ag a in  

to  0^ . W ater (2  ml) vac tbjen added when th e  oiix ture went so lid #

The e o lid  mafia vao broken \jp, f i l t e r e d  and washed w ith  io e  oo ld  

w ater and reor^ s t a l l i o e d  from  b o i l in g  water#

fflp 127-127.5 

L i t  a%) 127-127.5 

Y ie ld  1 .4  g

(t>) Pjx.j.Bfa.tian M  ] ^ » c p a e  easrcpt& l .acflto

The ^ g lu c o s e  d i e t î y l  i» rca^7 ta l (3#D1 g) was d is w lv e d  i n  p y r id in e

(16  ml; end o o ritic  anhydride (1Q ml) was added w ith  cc^H np;, a f  t e r

l6.hoLUpa tW  m ix tu re  was in u re d  in to  i c e  w ater and th e  ayrup so formed

e x tra c te d  w ith  chlorofortn# The ch lo ro fo rm  s o lu t io n  was washed w ith  

w ater f iv e  tim eo , d r ie d  o v e r sodium su lp h a te  and ev ap o ra ted  to  a  

qyrup Wiloh c r y o ta l l ia o d  a l t e r  et&rtixig a t  -5 ^   ̂ fo r  B days#

T h is  van r e c r y s t a i l l s e d  from egaeous o c ^ jan o l and nuol&ated 

sàrni c r y s t a l s  were de^^osited#

mp 46-47^

U t B p 4 > 4 A >

Y io ia  3*16 g



^ g lu c o s e  meroot>tal pent© a c e ta te  (4*69 g j  were d is s o lv e d  i n  

ethex» (5 0  ml) mid b w ')iu e  s o lu t io n  In  e th e r  (0*55 ml in  10 ml e th e r ;  

woa ad<îea dropvdo© w ith  r a p id  a t lr r ln g #  A fter  B tix r iu E  t o r  a fu r tr e r  

50 n l m  w ith o o o lin r  in  an i c e / s a l t  bath  tlie  e x c e s s  brotaii» was 

deotrqyed usin^p: cycloljexene and tW  s o lu t io n  evaporated  under vacuum 

to  a oyrui; whlc^î wouli* not c r y s t a l l i s e #

(d ; ■■i.g.tjftrati.c»» .of jy^-gipco^:-oeHta._.aQa.1»te

The cofl^unci l*rtafi (c) (4*96 g) was d issolved in  drym thanol anc 

di*y s i lv e r  oarho:mto (8 g) was slowly added and the auspezislozi was 

s t i r r e d  fo r  24 hoiu'o a t room te rp e ra tu ro . The s i lv e r  s a l ts  were than 

f i l te r e d  o ff  and \mtor was added to  the f i l t r a t e  u n t i l  tu rb id ity  was 

obtained # The so lu tion  mm  tlien se t aside a t - 5® u n ti l  c ry s ta ls  vero  

deipoaitec* Theao c ry s ta ls  wore re c ry s ta ll ia e d  from aqueous methanol,

» 72-75* 

L i t  mP a  71-73*

Y ie ld  .  £ .1  e  

VxfiüBKtAitm o i  ty v r t1 e th y l- j^ * a lu c lt4 l p en t#  ecetatje-*

The JD-gluco@e "diethy 1-merca^ to -p e n ta  a c e ta te  ( ;* v  g) was d is so lv e d  

in  dry e th e r  (2 0 0  ml) and u e m y  n ic k e l  (5 8  g )  was added under n i t r  gen# 

The srâxtm'O was floated under r e f lu x  fo r  twenty fou r  h ou rs, th en  f i l t e r e d  

under n itrogen# The e tb s r  s o lu t io n  was evaporat ed to  a s^rvtp  vjhich %;as 

teéien up in  ethanolA *etroleum  e th e r  (BF 40-60^ from idiich c r y s t a ls  

were d ep osited #

tSp a  65- 67^
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Lit as 65-67̂
Y ie ld  to 2.1 g r

Mixed ftieitlxifr; po ifit witL th e  susiicatcd  1 -^ n e t ty X  p e n ta

a c e ta te  Ëx>w©d th e  two ©amples to  be id e n tic a l*
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W x *  maor 1m # a a % » L v » isle

Ip e lu c lto l (6; lime dl6Solv< .̂d ix\ m ih y û r o im  û l m t h y l t o m m u à é e  (18 m l)  

<Mx! ù r y  s i lv e r  m i ô o  (4*5 g; waw added to  so lu tion  cooled U% ù o e to im ^"  

coru ic.se miâ the cl'lotoàimothyX e th e r  (2 .47 S/ mm eiowïy added with 

a v a r l la r ,  the re a c tio n  mm very v i ^ r o u t ,  ever, tWugh am led  to  •

the v io len t reac tio n  hec3 ceased reac tio n  vtm shaken a t  room 

ter^^eretmm fo r s ix  hour©. A fter tivie period th e  a i lv e r  s a l ts  v,cro 

f i l te r e d  off and tha f U t r a ta  e v # o ra te d  to  a  synrp which %am a^%ain 

sei>arated on a ccHuIds© oolurm y le ld itg i a eyrup# i i f  « g.36 (B utam l^ 

©tlmmVwater M i/11/19). 7him io  oots r̂^wâ B.

i t  was fouiic U m t in  th e  eJboenoe o f  ^ - g l u c i t o l  th e re  was a  ver: 

v io le n t  in a c tio n  bct^meii o h lo ro ô lm e tîy l e th e r  i n  diras t ty  Ifon»omide miû 

dzy s i l v e r  am ide.
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S '- '/gpS L Z  6

i f i te y M jia t to  wi: v ic  in a l  W r o a r l a  .«mü U begftted  .topiaM^faydB

ior com>oaaù B
TMe ma orjwricd out a© ærujai*

M olar of :)crl.od&te ion « 4*U9 «aols^taol of ooKpoimd

’i'ola o f  liberated fomaldchyde » 1,93 w la /mol o f  compound

s m s fm A A  JjSLJxmmtà. 6

Cos^.-ouofi £ ( 0.3096  g ) %m d isso lv e d  i n  d lD eti^ lform am ide and 

rec tc tion  f o l lo m d  p o la r ls tc tr io o lly »  no v?as ab<i%>rved  ̂ b u t

on a d d it io n  o f 1 d rop  o f  d iii» tb ^ lfo m m id e /l^ d ro g © n  ohlox^de 

( l # u  M) a  a m o th  dotm#ord t r a n s i t i o n  ocour%.^d«

f^nnlyaia o f tàm mrie reaotlof^ â  octrcR^hotometrloaUy tm*
dbormû th e  f i m t  s te p  to  be l ib e r a t i o n  oi fo m a ld e l^ d e f  w ith  suhee^uent 

roeon tonaatlon*
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i M a i B g f l i S i Q a . A t - t t v W t W l  7 , I t » ,  1 9

/xetiiloelV)^]© (iDD ml,) and aziîiyârojia m t î a m l  {150  mie) ?.ore 

lalKOd m d oooled to  Ô C in  mi ioe bath  ant̂  diy ^lydrogen ohiorlôe wa© 

bubbled tîiroufjî) u n t i l  no rrjf>re w®» absorbed and t%o Iggrere could be 

Dcen* The lower Iqyei* m »  then b lo m  out and the ugt̂ jpcr lay er dried 

over oalcium oh lo riàe  fo r  on© hour ( a f te r  tt?o hour© deoomroaition 

00c u rs ) .  The lio u id  wa® (decanted from the  oelolum ch loride  end

d is tiU e c U

BP 72-75® C 0 0 .996

LJ3 m 72-75® LIT D = 0 .997

YIELD 90 g r .

g ff ia iaa a  %( (aU m m eA zirm A M l

The r e a c t io n  was re m a te d  aa  f o r  eaperim ent 1 ualng  J ^ g l u c l t o l  

(1  g) and o h lo r o c th y l - c c t l^ l  e t l e r  (0*521 al®)*

ThLe gave a  f^ rup  ty  o o lm n  ehromatography* A f « 0*41 B utanol 

I th a n o l/w e te r  (4 p /1 l/1 9 )  (Coqpouod C)*
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/A k ly s ie  o f  Com,

A^n. M dro lym ie  m à  m th ^ la t lo A

oimd C

Zxperimmt 5 %9&© xcpeatocî cxnotly aa bcfoie except tha t 

Co%x)iuîâ C (l*g) wa© mcC# T h is  again y ie lded  1-b iæ t!y l ^ g l u a i t o l  

i)@nta acetate*

Kaîst! îîP aiid ap 65-67®

UZ SEP 65-67® 0

£XrT-Bg.«i:2-î 1?

. flerrm -tei:;e»t o l  w i% w pg  G

T h is  TOO s tu d ie d  b o th  p o la r im e tr lo a i ly  and a j;e o tro tjh o ta m tri~  

c a l ly  (26u m )  m^â i t  rnxs a g a in  ohom  t h a t  th e  f i r s t  s te p  waa l l b e r a r  

tSoTi o f  aldehyde* Ro In te rm ed ia te  was e s ta b l is h e d  h u t  th e  f i n a l  

p ro d u c t was a ïiow  to  he 2#4 e th y lid e n e  ^ g l u c i t o l  tor HP and MIIEP HP#

«P lf.6-147®

MKED MP 145-146®
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16

^ G lu c i to l  (200 g) waa odded to  3% ©cpeou© formaldehyde (300 ml) 

ano cojiCCiitx’atoO hydrccM orlc acid ( 2W  ml) was adcoâ, the ndxture 

heated on a  watoi* bat!:; fo r tv»o houx'S vrhen the rAxture went so lid  <?ue 

to  the lûTüîatiûa o f c ry sta le*  The mixture was cooled and f i l te re d  

the f i l t r a t e  ova o ra ted  to  a  syrup yàûoh was ex trac ted  twice with 

boiling: e thano l, on cooling c ry s ta ls  were de rea l ted#

MP = 174- 175°  

LIT »  « 174- 175°

The so lid  forrod In th e  reac tio n  was recry  s ta llle e d  from 5Q% aqiueous 

ethanol.
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i - x i 'S iB a a  15

1 g lu c ito i (1 g; was dissolved in  diiaethyi

forranrldc (10 rril and dry s i lv e r  oxide (1 g) m s  added fo llo m d  by 

naît’y l  iodide (2 fü) and the mixtia'O sî'£>ke« ib r  24 hour a # ?h«- rrdxtm*'© 

w s  filtex 'ed  and the f i l t r a t e  ©vnroroted to  a scm i-solia which v;a« 

ex trac ted  w ith ohlo::.'ofor% waa'Ted four time© w ith water one! d ried  over 

sodium so l ha te . The cMoï*oforni was evaporated o f f  m m er veùuxs&ù 

preasviTe leaving c gyrutT* The math l a t l o n  was repeated twice leaving 

a cyr^p # io h  was cr^^'ü^talllsed from ethanol.

MP 1 )3 -1% ^

LIT MP 19>194^

( l ;  D im e t^ lo n e  ^ g l u c i t o i  (g  g) was â iæ o iv e d  In  io e  c o ld

ty d ric iin c  (50  ml) and toXuene^Tf^aulpîiOEyl d b lo r ld e  (4#6 g) %n py rW em  

(10  ml) was alow4}' ^ o d  and th e  m ix tu re  allow ed to  s ta fd  a t  room, 

tcwnxierature o v e m lrh t .  The m ix ture  wae t?^en poured in to  ic e  w ater 

and e x tr a c te d  w ith  oh lo ro fons*  The ohiloroform  e o lu t ic n  was d r ie d  

over sodium su lp h a te  end e v a rc ra te d  g iv in g  a  s o l id  vAiich was r e -  

c r y o te l l i s e d  fran  e th a n o l.

MP

( i l )  The toluDni>^i)-m.:lphonate (1 g ) was d is so lv e d  In  v*5 M m tlm soX ic  

sodium m stlcx ld e  (3ù m is) and v e flu x sd  on a  w ater b a th  f o r  16 h o u rs .

The m ix ture  was th en  e v a ic ra te d  to  a  aem l-ao lld  wbioh was s s ia r a te d



- 7 0 -

on a  s i l i c a  coliin^i uoing é u ly l  »h tî^'X ket<jne s a tu ra te d  w ith  w a te r a s  

c lm n t»  F ractions 5-10 gr^ve a so lid  xihioh waa re o ry s ta lilse d  frcw 

otîisriôl#

18v -181®

Dir î-r 160- 181®

Thin layer ohromato,^aph3r or the sem i-aolid , s i l i c a  g e l uoixi^ Z ti^ l  

k e tn m  an ^^oveloping agen t gave

k f » 0*7 -  the n e t ly l  e th e r 

R f = O.'OI -  oc^)ound (B)

(a)  .Togr/Iotton Qf Cwpovwfl 1 .^ g A « m -i> !‘ti* 1 > ^ a rle i» .feQ ^ th y I

The cot!?'X)U2i5 (1 g ) %mm â isa o lv e ô  in  co ld  p y r id im  and p - to lu e n e  

s u lp h o iy l c ti lo r ld e  ( l  gj i n  ry r ld e n e  was added and tW  s o lu t io n  l e f t  

a t  roccj t e c p c r a t i r o  f o r  16 hoitrm# TM c rdxtur©  was poured in to  

w ater when a  so liO  m n  iw e o ip ita te d *  T h is  was r e c r :  a t a l l i e e d  from 

e th a n o l.

m> i& > ie i®

^îixed c a l t ln g  p o in t  proved I t  to  be  i d e n t i c a l  to  th e  s t a r t i n g  m a te ria l*

( a )  Att*IIPt*d y r t tv lA tto  o f  cqwiWMBg 1 .

I -5 Ü S M 2 1

C o s^ u n a  ( c )  (1 g} was d is so lv e d  In  py rid an e  and tr i ty X  o h lo r ic e  

(1 g) v«as f^ded m& t i e  so lu tlcm  allow ed  t o  stw id a t  room ta ^ r je ra tu re  

f o r  two days# The m ix tu re  was th e n  poured in to  ic e  w a te r , wlan c r y s t a l s  

v»re d e p o s ite d . These i30re  r e c r y o ta l l i f ^  d from o t la w l*

MP ia -1 8 1 ®
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L'iaccd rrcltljig po.lnt proved i t  to  he id e n tic a l to  the G t a r t  lag m aterial* 

xoqylation and t r i ty la t io n  fa ile d , ThiS the free . in

aix)vc cvjm£»ouwfi Blmiiï by inlVared apcotroaoopy nujo l imill 354u 

nwst b<r. a ©c><:!’ond?’?.ry hydroxy»!.
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and P c tb y la l under cond itions o f  f^ydro^m tlon

The t i t l e  coB*:owKl ( t  gj wac diBBOlvcô in  g la c ia l ace t ic  acid 

(5 ml) aïid iï.et!'.ylDi (JG Cil) wa© odUed followed ly  5 c a ta ly s t

(2 g}, aaid tJ a  was hydro^-'^nated a t 4-6 atraoa^iheroa# A fter 12

hours hydrogenation the entel^ 'S t v âs f i l te r e d  o ff  and the f i l t r a t e  

e v a ^ ra te d  to  a t^rop*

Tldxi i i^ e r  chrotaatocrapty on s i i io a  ge l developing w ith Ethyl 

h e t iy l  ketone sa tw a ted  w ith water slowed th ree  stops

Kf « Ü.49

Kf « j , 7

Rf « U.83

The rAxture m s  separated by column cbi-otratography on s i l i c a l  gel 

eluting, w ith Etî:yl ile thy l ketone aatui’ated w ith m ter#

This gave freoticm a >•- oc%:-oimd S f cm t i e  (a s  etove) Rf « 0.^3

10-14 couçiôund Kf « v#7

2 0 2 5  c o c ^ u n d  Ut » 0*49

Them iwcutj evaix>mtcd y ie ld in g  so lid s  Wiioh were re c ïy s ta l lia e d  f tc m  

o th m o l giving m elting p o in ts  of:

fra c tio n  giving Rf w 0*49 174*-175^ HP 176-175^

Rf « 0 .7  1&0-161® 180-101°

Kf B U.63 195-1% ° 193-1% °

By oosiiparison with «tanderd© mired melting p o in ts  these were shown



to be I f a i K 3  it® 6-u laot^yi 5,6  

di-O-xncithyl other® roer>ootiveiy«

# #
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17

\iinaûÊim/iioa . o ï . . à t W , y W i .  m i s R ,. w .  D-C-lucitQ i

Boron t r i i lu o r ic le  c a ta ly s i s :

J > G lu c i to l  (20  gj wôô d isïsolved in  anhydrous fortnamloe

In  th e  p ï’e iiew e o f  anhydrous o u lo iu n  fsuix^hate ( l  g) fo llow ed by E thy l 

vii^jrl o th e r  (10  m l). The r é a c t io n  was sta i* ted  by breafciu^T a  om plliaxy  

c o i t a l i i n g  boron  t r l f l u o r i d a  e th a ra te  ( 0*005 ml) below tîje au rfnce

o f  th e  r é a c t io n  f ix tu r e  by shaking  and th e  mlxtui'© ohakon 'Amorously 

f o r  two h o u rs ,  a f t e r  w lloh  th e  mjuspoxmimi was n e u tre lia o d  w ith  a r% d ro u e  

sodlui?; carbonate#  The m ix tu re  was f i l t e r e d  and th e  f i l t r a t e  evapo ra ted  

under reduced p re s su re  y ie ld in g  a  ay rup . T hin  le y  chroroatogra^^y, 

s i l lo c i g e l ,  developed wl#) H o th w o o l/d ie tly l e th e r  ( l / 6 ) showed f iv e  %)Ots

k f  « U.0  at ü*21 k f  « 0*29 k f  « v#46 k f  = 0*76

The m ixture tiae se a r a tc d  by co lu tm  chrom atography u sin g  a  s i l i c a  g e l 

column e lu t in g  w ith  c t l ie r  g rad u a lly  In c re a s in g  th e  p e rcen tag e  of 

e t ' ano l to  ZCfG#

Goggound k f  n *21 y ie ld e d  a  s o l id  was r e c r y s ta l l l a e d  from

o th an o V « tÎje r  MP 145- 14^  L®  MP 146- 147°  YUSU) O.iElig

k f  « u*29 y le l i ie d  a  s o l id  which was r e o x y s ta l l la e d  from 

olOoroform  MP 115- 117°  LIT MP 116- 118°  XmjJ 8 .3 4  g

Iheme were dbcw  to  be 2 ,4  and 2# t hy l l de ns  ^ g l u o l t o l  re sp e o tlv e ly *  

The ooopound Hf e  0*46 y ie ld e d  a  syrup Compound l>. The compound 

k f  » u*76 was h o t  o b ta in ed  p u re  and was n o t a n a ly sé e .
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/»nalysie vïafi oarriod  out as fov o^xapouixl B exj^^ericrcnta 4 , 3

and 8*

Periodate oxidation sĴ owDd

» 4.1 tnols t^ tako  o f periodate Ion

1. J5 aolo o f i*ortaeüUîehy<3e lib e ra ted  

«eq^ioiitial ao e ty la tio a , hydrolysis mâ méthylation again y ielded  

1- -lletlyl-t£‘-g lu c ito i  ponta ace ta te



Analvg }̂r. o f  the reaction b et^ en  r-f.;lucltol oztà 

y^'^ri yimX  UAec M  fQlIowW  tRe_(iî>tlc # l  HptsUoii

Thle WRQ conrtidoîwd using two o&talystst

(a) Boron trilM tiorido e thcrn te

(b) Anhydrou© i^-toluem eulpbonic acid .

^ G la c lto l  ( 9#1 g) vjBB dissolved in anhydrous dlaiBthylforrsamida 

(50 mi) and the eolation eqiAlibrated a t 25  ̂ jim llarly ethyl vinyl 

e ther (5 ml) wee dissolved in anhydrous dimethyl formarrJÛ e ($0 ml) 

and equilibrated a t 25^ «

AllquK)ts (10 mis) of each solution vcr© removed, mixed rapidly aiïd 

f a) 3 dro ?s of boron trlfluo rldo  etherate were added end the réaction 

followed polarmetrloally;

(b) Ai%armi8 p-toluoj^ sulphonlo mid  (80 c^} (prepared by asseotropic 

d is til la tio n )  were and the reaction followed polarmetrloaliy#

The polarlmetric curves FIG shoe appréciable dlfferenoea in  the mde 

of reeotlon* Analysis was oorrlW cHit by thin layer cbromtogr&phy 

a lllo a  gel methanol/ether (1/6).

( l )  Boron trlflu o rld e  catalyoia?

Thla showed the majw product a t 2 hours to bo the â yvisp (Coo^omd D). 

( U;Toluem p-eul^onW  acid cataXyaia .

a) Half an hour Ut « 0#46

b) One hour Hf m 0*21 and 0*46

o) Two hows k f n 0*21, 0*29 aaod 0*46



a) Three hours Uf a  0*2 , 0#29 and w#i+6

At one h o jr  coriipounC 0*^/? pyedotnlnatea w H le  a t  tw. hours th e re  i s  

on ly  a  sm all amount o f  coff|>ouiida. Hf » C*29 and v#46 and ooR^oimd 

Kf 3 21 pretlom im tea  tM I o  a l t e r  th e  ela^îoe o f  a  f u r th e r  hour 

E f a 0#29 pveûonûMteôm

20

rh ia  TOS o m r ie ô  oat m for c ap e riisen t 9 w ith  e x a c tly  the 

ootric r e s u l t»  ex cep t t h a t  th e  p o la rm e tr lc  cu rve  e x h ib ite d  e  m ini mm 

o l a r n e tc r i a t io  o f  th e  r e a c t io n  between f r e e  acsetaldehyde and } > g Iu c lto l»



h x j i x m m  21 

i>ac?tion betvjeen Various AiaeW<3es and RloX»

( a ;  R t iy le ie  Cl^xioli

( i )  Chloral:

Kthylcfîc glyool (15$5 g) vma ndxed Wth euilydroua chloral (41 #5 g), 

e exeat deal of heat m e evolved and the temperature rose to 

73^C, on cooling a very vlsoou® liquid was formed Wilch on 

cooling to  -5^ fcr three weeks yielded a cryota3.11m solid, 

the mono-chloi'al henl ace te l  of ethane diol*

MP 42°''

U S  MT' 42®v

Infrared analycda of tJ;c ayrup and the solid sîiowed cortplete 

abaerjcc of oaxtoqyl absorption 1750 cmT̂  which is  present in 

the alde’ydc#

( i l )  A c e t a l d e h ; ^ ^ * © :

E^ylene glycol (14*06 g) ms mixed with soetaldehyde (10 g), 

the solution heoar̂ e mr.i yieldin,;^ a colourless liquid wbWi on 

d lstilla tio i: g we only the starti;^ material#

Infrmed anel  ̂s ls  of the mixture showed the presence of a peak 

at 1710 ccT̂  wîîicb xmB present in purm acetaldehyde#

(10 g) in n-Pentane (20*277 g) (i*e* giving ti» same dilution 

as in  ethm-m diol#

From the infrared sî eotrum of th is solution i t  would seem



- 0 7 -

that the abaorxitloi. bo&xu in  the ethylene glyool me

iaately 1%; smaller then tine a-pentane aoiution#

( i i l j  g - B c t l d e h y t ^ o *

k t h y l o i h u  g i ^ o o i  ( d . 6 l  g )  a o c ' i  j n - b a t y i * a l d e > y d «  ( 1 0  g )  w e r e  îtiix& â  

g iv in g  cu2|>lcte s o lu t io n .

luirureo %)eotrowcq:y oof%sred to a a-pentgme solution of

^butyr&ilOebyOo of liio saae ccHJceiitratior* al̂ soaeu no diminution
—1in  oarboiyl sboorption 1760 even altex* five hi>ux*3.

( b y  I  r o p m i o - 1 , j - O i o l

( i )  u h lo r s l

1,3 Oiol (10 gj and anhydrous chloral (10#4 g) m re 

mixed, the teiDperaturs rose to $8  ̂ miù a viscous liquid ytm̂  

fwaked# Tliis w ild  not c ry sta llise  even a l te r  three weeks a t 

-5^ mo o i s t i l l a t l a i  gave ooaplete recovery of the stax‘ting 

m aterials.

Infrared %)octrosoogy of the mixture showed the oonplete 

eheeiice of oarbopyl absorption a t 1750 osT  ̂ Wiile 

hydrosyl absorption a t '•̂ 3600 oaT  ̂ remained.

( i i )  i^Butyraliuelryde

Propane 1,3r d iol (lü .6  g) and nmbutyrelck:hyde (lO gj were 

mixed giving complete solution.

In Awed opectroQOopy comparing a n-pentane solution of n- 

butyraldéhyde of the sw&e ocncentration â '̂ owed no dimunlticm 

in isax'boz^l absorption.



{o)  CJyceroIt

( l) The above r e a c t i . e .  with &nî^dr»j^s eb lo ra l^  and secondjy 

)ÿ"butyr^ Ide^yde vcre repeated wltli g lycero l giving d ire c tly  

analogous roeulta#

( i i )  The M ethj'lation of the C lycerol Bemi-Aoetal:

The sî ncup h e s d -a c e ta l  (A o n  {%)) (1 g) was d isso lv e d  in  

ar*h&'’dx’ous dim et!yIform sm lde (10 ml) and dry a l lv a r  oadLda 

(3  g) voG oââed fo llow ed by m th y l  Iod ide  (5  m l). The 

mixtuKJ m o  shaken f o r  24 h o u rs , then  f i l t e r e d  arkî evapo ra ted  

to  Û aem i-so lid  vÊiioh wan e x tr a c te d  w ith  ch lo ro fo rm , the  

c h lo ro lo m  e x t r a c t  wW^ed th re e  tim es w ith  w ater and d r ie d  

over sodium su lp h a te . The ch lo ro form  wan th en  removed 

under veo irjn . The m é th y la tio n  wan rer^eated tw ice le a v in g  a  

y e llo w  ® TUp ^ d o h  was d is so lv e d  in  e th a n o l and heated  on a  

w ater b a th  w ith  1H r e s i n  (0 .5  g) f o r  two hour©. The

re s in  wan th e n  f i l t e r e d  o f f  and th e  f i l t r a t e  o v e r r a t e d  to  

a  flyrup w hich was d l a t i l l e d  (47^c l . o  m ) .

BP 160° 760 mn 

LIP BP 180° 760 

i m j :  ^ ,2  g

This was filtowji to  be i d e n t i c a l  to  1 ,2 -d l-ü -m e th y l g lycero l.
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R e a c t i o n  of D - G l u c i t o i  a n d  

Et h y l  Vi nyl  E t h e r (11 m o l a r ) , ' n  D.M.R
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Utti.OIXCi'IOii

/w e ta i  iùaÿ to  coosidoced m  a  tw ) a te p  p ro a e a s ,

h e io i-eo c ta i forfaRtior. ar,d e y c i ie a t io n *  i’M a «loy be w it te i»  aa

PAST urn
i-oiA'c'd ♦ A U k.jai€ K aa-jîûisff/i. ^ = ±  c ïCuI c aci^ al,

ThiD i a  tt v c iy  r e p ré s e n ta t io n  b u t i e  £ i«ncrally  coiiaiâerecî

to  b r  c o r r e c t  w l t i  th e  o v e r a l l  e q u il ib r iu m  W in g  c o n tro l le d  by the  

c y o l la a t io n ,  t h i s  baa vciy  r a r e ly  been  queatioued^  ai5<3 even th en  

w ithou t coTdpiete o o r ta in t^ *

i - i r a t ly  in  th e  k in e t i c  s tu d ie s  th e  hy<^%^oiysls o f  q y d i c  a c e ta ls

w i l l  be conoidBreti# F or a o y c lio  ace  t a l a  and u i ip h a t lc  ace t a l a  i t  i s
Ci

now beyond dodbt th a t  ^yoiroJyais occupa by an A-l iseohaniam ( in g o ld ’ s  

tepQlnology^9» P o s ta l  h y d ro ly s is  may he re p re se n te d  am:

+ *̂1A 4 H O ^   ̂ n r  g Q u iu m im
3

Aif -!%  X* iiATA m sm f.m jÿG

X* ♦ HgO  HtOKiCrs ¥ FAST

K » b^ s io  d is s o c ia t io n  o o n s ta n t o f  A a

 ̂ JV%AU, ^
BMM.

a m f i c i m



fher&foixi i r d t i a l  d ’j a r æ te r i s e d  by the  e q u ilib r iu m

oonetûKt Ka i s  «Se^^euOarit upon the  pKa o f  tW  ao e ta i#  pita i s  laeen

to  v a ry  very l i t t l e  fo r  a  sseriee o f  1 ,3 'a io x o d > n s^  ac t h a t  tW

<3i£‘fterencee in  obscived  r a t e  o o e lf ic lo n ta  im st be due to  the p a r t i a l

r e a c t io n  in  vhlol. th e  1 ,3 -tI io x o lan  ring  ia  c lea reu *  O ther f a c to r s

th an  the: o f tlïo  o r ig in a l  a o e ta l  moat be im p o rte d #  F y d ro ly o is
6be iw ritte a  :

5 1 Ow
■>

a
H

A AH X

The in te rm e d ia te  from  th e  co n ju g a te  and / i f  must be a  

resoiiaixje s t r u c tn r e  g iv in g  -  Oj a  p a r t i a l  double band c h a rac te r*  

The a lk y l  g roups a tta c h e d  to  Cg should in c rc ao e  the  r a t e  due to  

t l î c l r  in d m tiv c  a f f e c t*  aa  a lc u ld  su b s titu en t©  a t  arid C^ a l t h o u ^  

to  a  such sm a lle r  ex ten t*

OvUg to  th e  p a r t i a l  dodble band c h a ra c te r  in  X* the  n u c le i  

jo in e d  by 2 ,3  3 ,4 “«uxi a  and b bonds tend  t o  be in  t)ie same p la n e ,

b u t to  attain^ t i c  ta tm io itio ii s t a r t  t l»  bonds *a^ and must b e  benw 

to  some e x te n t  to e s rd s  t^ie p la n e  o f  th e  d io x o lan  r ir ig . In c re a s in g
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the Btoric s t ï ’aii.* This v â l l  vary tïi th  the si&betituwite on th e  r in g ,

but a c ie  in te ra c tio n  betv^cn subetituon ta a t  C' and C. or 0 . 'would

increase tîic s t r a in  core thmi a  tran© in te ra c tio n .

The 1 ,3 -dioxen e x is ts  p re ic re n tla il^ ' in  a oliair oanforwation.

here egedn i t  i s  su^ig^atcd tlm t s te r ic  fac to rs  involved in  a tta in in g

the ai*e ii^ ïo rta iit.

horii:ally* 1,3 '  dlv.̂ sKûiis are core basic  than th e ir  wmlogoua 1,3

dioxolane due to  the irjcreaeod inductive e f fe c t  of the increased

poly methylene cl.ai3i In te rac tin g  with the r in g  cay gens, fîeïioe Xa fo r

the dlosCf n should be a u ille p  ti  e r ty  iix re a s in g  the  o v e ra ll r a te .  This

i s  not usually  t îx  case mad tlnercfove  s te r ic  fac to rs  imiot be oonaldexed

*t i s  su£.^ge»tcd th a t the tra n s i tio n  s ta te  req u ires  a  mutually parpen-
1d icu lo r arrangement ,

,  M2
C ’m i  V \

C 3  0 -

SO t3 a t  C( 1; -  0 { l ;  -  C(2> o f  th e  c y c l ic  a o e te l  (FIG 1} i s  in  a  p lan e  

e s s e n t i a l l y  p e rp e n d ic u la r  to  the  0 (3 ) •  0 (2 )  ^ C(2) p lane  in  o rd e r  to  

fnoximloo e lc o tr o n ic  a so is ta n o e  o f  oxygen j ,  in  thd b re iM n g  o f th e  

bond betw een Oj, end C^. T h is  l a  e n o ily  a t ta in e d  f o r  a  s ix  asenijered 

r in g  b u t a  f iv e  aedbereâ ring  has some d i f f i c u l t y  i n  m eeting t h i s  

req u irc ra e n t. Heme tiie  t r a n s i t i o n  s t a te  o f the  f iv e  csecèered r in g  

i s  o f  h ig h e r  energy tliaa  t h a t  o: th e  s ix  m esbcrsd r in g .
9T h is  i s  i n  vo rian o c  vsitti L e g g e tte r  and oo-w >rkera who have 

co n sid ered  L iA lF^/A lCl^ l^ d ro g c n o ly s is  o f  a o e ta ls  # ic 1 i  m y  be



o o n s i d e i r f â d  t o  m iô  % a i i i  C ' J & ' i e l d o r e d  t h e  ù i & t o r t i o u

vtq.,Xv<)â to tœîi\ bW ImteTiiioélate OKOCîaî boxduin ion trmmitlon state*

R
R

R

R

The oxir-cAi'' o:diü!; lo i; fo rn iation  r e q u l i^ s  tW  atoms o f  th e  

üpQg ^3 * ^4  t.:; a t t a i n  Coploaiarit^y f o r  optimum s t a b i l i s a t i o n

(FIG 2;* T h is  la  i n i t i a l l y  more e a s i ly  a t ta in e d  in  a  f iv e  nst^ered  

r in g  becauoo I t  I r  I n i t i a l l y  more n e a r ly  iopl^uiar ^ i l e  a  31% 

laemberod r i i ^  r e q u ir e s  s u b s ta n t ia l  d e fo rm a tio n  to  a  h a l f  ol?edr to  

a llow  o r b i t a l  overlap;. T h is  g r e a te r  d i s t o r t i o n  would re ta i 'd  oxo^ 

ooi1)onlum io n  foi'?ratlon# I f  t h i s  i s  d i r e c t l y  aP l> ü t-^ 'le  to  h y d ro ly s is

i t  i s  d i i f i c r u l t  to  see t)m t i t  l a  o m r e c t  w hile th a t  riropounoed by
7 10A tta ' seems to  bo s u b s ta i i t ia te d  by B aggett and ots-T/orkors s in c e

th e i r  ayntl>Gtic work shows a  d i r e c t  c o r r o l l a t i o n  to  the  r e s u l t s  found

d u rin g  s tu d ie s  on a c id  cat& lyaed islg ra tlono*  In  bo th  o ases  the  o%o*

carbonium  io n  n m t  bo j:x33tuleted* w ith  a t e r i e  f a c to r s  b e in g  o f  im portance

a t  t h i s  stage*

Althoug^i tî?© h y d ro ly s is  o f  a o e ta le  i s  in  i t s e l f  o f  I n t e r e s t ,  th e
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mwLii x n to ro s l i s  iiX tW  i i i i io t ic s  o f  aootaX form ation* I f  the Uicoxy 

oi' am owaoopio rovorsil^ iX ity  in  eiwoicad, ^ ô r o i y a i s  i s  a&en to  be 

d i r e u t jy  a p p llo a b le  tu  furcwatioxi ainoe tl«o am n lntanr«»diat&8 a re  

involved* Xlie aa;0  f a o to ra  im p o rtan t lo r  ly c ro ly e d a  would be 

lr% x)rtant i n  eynU ieala , i . e ,  e le c t r o n ic  and s te r io *  fhex^ in  only one 

ciifsse2itii:g  opixdoi!^ #4 ich  l a  seen to  be only ^ w t ia U y  v a l id ,  even by 

the aatliO ra , and ti^ e re fo i^  i t  i s  v a l id  to  envoke the  theory  o f  macro -  

i 'e v e r s ib i l i t y  fo r  Uie s tudy  o f th e  fe e  to r e  involved in  a c e ta l  h y d ro ly a ie  

and appV  them to  m e t a l  form ation*



Mm PiaoussiOA

th e  I n i t i a l  a tu d ie s  Bhovt th a t  i t  i s  le g i t im a te  to  u l t r a 

v io le t  apeotrosooxt/ t o  study  tîie fo rm a tio n  en(3 liyd ro lyalo  o f  a c o ta lo  

by choexving tî'ie a ldehyde carbonyl#  In  the  case  o f  the sim^>le q y o lic  

ace t a l a  d io x o la m  and diimari© i t  h a s  been ahoim th a t  a te r io  f a c to r s  

ai*o laoi^e im porta iit t! an t±ie b a s ic i ty  o f  the  ace ta l*

C onsidering  %ho a o e ta lo  o f  j ^ g l u o l t o l  i«c se e ;

(ÇHOH) 3
C H 2 O H  

1;2 - "(LForm)
5^6Acetal

(CHOH)

3,4'Acetal 
R' -C H O H

I
C H 2 O H

,2 ,3 -A ceta l C H 2 O H

In  a l l  th e se  c a s e s  th e  o tlie r  isom er a t  i s  p o ss ib le*  I n  th e  1 ,2 - 

&nô 5*6- tnono-acetalo  th e re  need n o t be a  oi© I n te r a c t io n  betw een Cg 

a lk y l  groups and rixj;g m tiB titu e n ts  a t  C, end Cf̂  % hile i n  th e  ) ,4  andXy J
2 ,3  itiono-tt3ctala t h i s  canno t be avo ided . On th e se  c o n s id e ra tio n s  the
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1 5#6 coono-aoctals should be cm*» atftbie to ^ydrol^sia thon the 

3$U~ov 2 ,3-RX)nc##aootol. On ot^'er îmnd the term inal «ca ta l r in g s  

ol>oulc1 be more susoeptlble to  pi'otoimtlon# I t  ha© been ato ted  p x ^ io u & ly  

th a t the pKa of the aocta3. ia  not the o o n tro llln g  fac to r in  a c e ta l 

It/drolvYRifii# The I’eault© ç i^â io ted  fo r  the 1^3 aioxolan r in g  acs ta io  

o f j j-g lu o ito l m*c; born o it by  tlje expérim ental r é s u lta  which bIy3W the 

ratCB of h^dx*oi^C£l8 t  be In t!,*© order 1 ,2 ^  5*6 3 , 4 ^  2 , ) ,

H
OH

R

HO CM

HO

R

C H 2 O H  

2 ; A 'A c e t a l 4;6  'A ce ta l
The f a c to r s  liw olved  in  th^e t r a n s i t i o n  s t a t e  have been d iao u ssed  in  th e  

in tro d u o tio n *  In  d ioxan  Tint’s  s i ^ a t i tu e n t s  In  aii<a|uLdtbrcjftl p o s i t io n  

a re  favoured , t l w e f w e  in  th e  gx^iuid s t a t e s  o f  the  m olécules tî>ere can 

be very l i t t l e  d i f f e r e n c e , E&sxt o f  p ro to n & ticn  must be im portan t in  

t h i s  oaoe i n  de te rm in ing  th e  d if fe re n c e  in  r a t e s  o f  hydroiysi©  o f  the  

two dl<^)xans^altiiough th e  o v e ra l l  d i i f e r e n c e  between th e  d loxoifm s and 

d loxans must be determ ined by s t e r i c  ro quiz's ment 8 o f  tlie t r a n s i t i o n  

s ta te s #  f o r  âimm& we vioulâ e x re c t  & r in g  in v o lv in g  a  prim azy hyâroxyl 
to  be more ra p id ly  p ro to n a ted  and tM ro fo re  hyd ro ly sed , ijcperifflen tsl 

r e s u l t s  SfTain b e a r  t h i s  o u t w ith  tî>e 4*6 -Jyd ro lyaed  more r a p id ly  than  

th e  2 ,4 'a c e ta l#

rthen the hydrolysis o f  the s c r ie s  o f  faono-eoctal» i s  couaidereo



102-

i*t?. 2 , \ ;  4 ,6 ;  1,2; 3,4 oW2,3 ^  3ce th a t hycJz^olysis i s

X>ropoi‘tio n a I to  hyOro^^en ion ooiioentratioa raided to  ur&it^ 8ino& log 

k oba V-;îc gives a str-aight .line wJos© sioix) if?, unity* 1$ agaii:

to  be expected^although i t  la  in  vac'iericie with r e s u l ts  fo r sow  g lycrside 

ao e ta le , where lydrclysiG  m o found to be p roportional to  the ac id ity  

a'poared /. The im v â o  f i r s t  o r ^ r  r a te s  ( in  &eo^ j fo r  hydrolyaia, 

(o b ta iî^d  In the i n i t i a l  stage a when i t  i s  le g i titra te  to  consider 

aldehyde lib e ra tio n  to  be duo to  hydro lysis and not a ffec ted  by other 

z'oactiona./, arc? 7. 7B x 10*^| 2*22 x 10** ;̂ 3*v>5 x 10“^; 2*51 x 10~^;

5.01 X and Z*VO x  f o r  th* 2 ,3 ;  4 ,6 ;  1,2; 5 ,6 ; 3 ,4  and 2,3 

re s j> ec tiv e ly  a t  2 5 - . 2y vazylng  th e  te s 5[>ex*atuz*e th e  pseudo f i r s t  

o rd e r  ra te  constan ts a t  30^ and 35^ m re  obtained and from th o se

wasA G , A n"^  â uU A vjeitj c a lc u la te d #  I n  a l l  A S

-*0 K cal Jiol*^  ̂ dcg*"^ # d o h  in  i n  agrecm nt vdtli an A -  1 m o h w ism ^^ , 

su g g es tin g  in  ©d’ itio x i t lm t thiore i s  v i r t u a l l y  no change in  e n tro iy  

in  th e  t r a n s i t i o n  s ta te *  The p ro cess  c o n s id e red  i s  tlie  r in g  o ieevage 

o f  th e  p£*otomted m e ta l#  The s e ro  en tro p y  o f  a c t iv a t io n  must mean ih a t  

th e  s o lv e n t I n t e i w t lo n  c o u n te ra c ts  th e  Im re a s e  i n  e n t i ’opy due to  n a g  

cXeavagG# The o tf e r  r e a c t io n  pax-ameters g ive  a  c le a r e r  i n s i s t  in to  

tlm f a c to r s  iw p o rtan t fo r  a c e ta l  fo rm ation  s in ce  th ese  a re  o f  prim ary 

iitîportaî'ioe* h'rof:; t h i s  m  m e  t h a t  A  G and A R fo llow  the sa^e 

t re n d ; they b o th  âs^crease i n  the  s e r ie s  2 ,4  /" 4 ,6  1 ,2  ^  5 ,6  ^  3 ,4  2 ,3

which on th e o r t t î o à l  growa3s l a  to  be «x j^cted*  I f  we look  a t  ou r 

o r ig in a l  p o a ti i la tc  th a t  tlse 1 ,2  -m ow *#oetal must b e  tiw olved in  

i n i t i a l  ey o liaa tim 'i w itl a  m ibm qusnt very  re p id  re s r ra n g e o a n t %e see
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t l ia t  t h i s  ominot be th e  oeoo ©incjc th e  1,2-gKy^tal i s  r e l a t i v e ly  

©table wlieii compared to  th e  2 , 5- a c e ta l  wMch l a  known a s  a  k in e t ic  

In te rm ed ia te#  t h i s  bciiig  tl)C eace wa would ©x])Oct to  see  i t  I n  a  

r e a c t io n  aequonoe ainoe i t  l a s  a  ol a r e c t e r i s t i o  HV on ver>our phase 

ctrom togro tn#  The m m  timy ho oaid  fo r  tine 5 ,6 - a o e ta l  i^dch  m ight 

be eonsido red  ae  m  in te rm ed ia te#  Indeed tl)o known In te rm ed ia te  

o n ly , tW  2,5-morw^ew3etal, h a s  th e  o > rre o t s t a b i l i t y  f o r  a  k in e t ic  

in te rm ed ia te#

Tlie ly d ro ly B ia  i:\ay bo oofi8ldox*ed in  nore  d e t a i l  arid from  a  

s l lg l  t l y  d if f é r e r : !  p o in t  oi view* At a l l  tem pera tu re  a th e  ov )tica l 

d e a s i iy  v e rs u s  tiiue p l o t s  a re  a i^ d la r  fo r  each oospouna.

At 25^  tXic 2 ,4  -  -  b u ty lld e m  ^ g l u c i t o l  i s  only  hydrolysed

to  a  maximum o f 6#€l> a f t e r  4  hotxra, the  4 ,6  A se ta l to  13^j th e  1 ,2 -  

a c e ta l  to  2 S h  th e  5 ,6  •a c e ta l  to  2 0 $  th e  5/$, a o e ta l  to  w h ile  

th e  2 ,5  a c e ta l  h y d ro ly ses  t̂ _) ov e r 4@  ̂ i n  1^ h o u rs . The 2 ,3 'a D e ta I  

ag a in  slows tl.e  o h a r a c te r i s t io  curve w ith  a  w e ll d e fin ed  maximum#

I n  t h i s  case  t lie rc  i s  a  r s ^ id  e q u i l ib r a t io n  to  th e  m ix tu re  o f  

k in e t i c a l iy  end theroyjdynam ioally c o n tro l le d  ^ o d u c te ,  t h i s  i s  

observed b u t o ccu rs  muoh more slovdy w ith  a l l  th e  o th ers*  T h is  

o b se rv a tio n  aljows th n t  tl:e  i n i t i a l  s te p  im o lv w s moce h y d ro ly s is  t o  

^ g l u o i t o l  and j^ -b u ty ra ld e î^ d e  fo llow ed  ty  reco m b in a tio n , i*e* an 

in te rm o le o u le r  process#

W  must now ocvisldor what happens in  a  nonfaqueoua media* The 

re a c t io n s  were l'e^joated u s in g  anhydrous d im e tly l  formamide c o n ta in in g  

hydrogen o h lo r id e  ( 1 ,0  M)#



\Vith the 2 ,4  - j )  -  butyXldeiie ^ ^ g lu c ito l  and 4 ,6  -  ^  -  b u ly lldem  

^ g l u c i t o l  both rot& tlon  iveaeurementa ancî v&ix>ur phase ohromatograph^' 

fâixïveû no change# With the 1 ,2  ~ jL, -  butyM(%m I^-glueitoi a ateady 

ciiange witl^ time wao observed with a  plane curve gradually beoomln^ 

more negative. Analysis mi th i s  hy vê̂ jolît phctse chromto^î^rar^hy shom;d 

a  grctf^ual bu ild  up of 2,3-ond 2 ,4 ^ecetala  w ith f re e  l - g lu c i to l .
«SS

S im ila r ly  tJie 2 ,3 - a c c ta la  alîowed a  g re to ? !  dccreaoe in  r o ta t io n  w itli 

vaix)ur phase oh roortography  showing aoi.e J ^ g l u c i t o l  and 2 ,4 'a o e t a l .

In  th ese  oamee ;ye can n o t have f r e e  a ldehyde.

Il'W tjork up procedure  i n  tlj© p resence  o f  d im ethy l fbrmamide 

r e q u ir e s  f a i i 'ly  vigoiH>uo co n d itio n #  vb ich  would cause oleaVagc o f  the  

o x o -ca rl onivun io n  to  g iv e  JD -g lu c ito l, so  t l ja t  i n t e r  o r in tra m o le c u la r  

rearrangem ent canno t be <3e t e r  mined#

A s im ila r  study  on th e  1 ,2  - a c e ta l  in  a  non aqueous system

a g a in  rea rraav^^ .en t b u t no f re e  a ldehyde.

Under anhydrous c o n d itio n #  we ray  be se e in g  on In tra ia o le c u la r  

re a r ro n ^ m e n t b u t  th e re  i s  no d e f in i t e  ev idence  from Ü>is work.



3E::T 1

kCtiS.ri;i,effltiftii vr o f ontioeq æ naito.. .tW  oi' a»

.Grh.\i!/xeaM}wex e^litblon  (0 .1  V] i n  h y d ro c h lo ric  a c id

TVs exxieilnijjfit o o n 'le d  otit ueixig a  jac /ie te d  c e l l ,  

conU'Ol ( t  0. 05^-') a t  th e  tem^ieraturee s tu d ied , to  deterisiw  w l# ther 

th e re  was a p p ré c ia i'lo  change du rin g  th e  pvoxiomë tlnm o f  subséquent 

x’e a o tio a a  {L hou rs) m  K -bu ty ralr^hyde m& known to  undergo an geld  

c a ta ly a e d  o ld o l ccrtf^nsation^  •

The n-hutyralCohy(!)e s o lu t io n  was prejm ïwé by ra p id  a d d it io n  o f  

n -b u ty ra ld e ly d e  (7 .211 g) to  M h y d ro c h lo r ic  a c id  ( 1 1 )  th e ro o s ta t te d  

At 25^ ., 30^" ami 35? ; ra» i> ec tiv e ly , and a  sAR$)le t r m o ie r r e d  to  the  

t l  c rm o s ta tte d  ce l?^  m ô  th e  O.D. e tu d icd  a t  281 mu

TIME O D ^ 01)35

2 ndna 1U*.5 1 .45 1 .45

10 fld no 1.45 1 .45 1 .45

15 mioo 1 .4 5 1.45 1.45

30 mdUie 1 .45 1 .4 5 1.W»5

6o tains 1 .45 1.445 1 .4 4

2 h rs 1 .445 1.44 1.435

3 h ra 1 .4 4 1 .435 1 .43

4 h r# 1*44 . 1 .435 1 .43

Bo e p p m o iab le  change d u rin g  th e  r e a o t io n  tim e



* '4 ’ ^  f )  "  ^

Katu oi- ü i^ m e  vi' v ü t.ic a i  :Uit«aAto: vi.U\ t l m  a t  

mt liauBiiftlaK ..m alütW i iW _ :U ..o t:

jak-ZSi
O

^ -g lu c ito X  (1*327 gj woa d im olv tfd  in  waUer (50 m is; anti 

z i-bu ty ra iue iÿde  (w%?211 g) was adOod mk: the  volume made up to  

l u i  mis* The o p t ic a l  d e n a ity  was then  s tu d ie d  a s  in  .oc'perimeat 1 

a t  231 nm#

The O.D* ■ça» fourni to  be uwimz,ged a f t e r  4  h o u rs .
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B e e r ’s  L a w  p l o t  f o r  n - B u t y r a ld é h y d e  . 

in A q u e o u s  H y d r o c h l o r i c  Ac i d  ( VOM)

.V :

■ ■ O.D. 
281nm

0-5
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Mov'..ü Oatv fog  o -B u tv ra iaahyae  Itt 1 .0  jS H.-/droohtorAQ a c id

o lu tio iia  ot‘ c rb u ty ra ltio i^ d a  w r e  p rep a red  by d lm m lv lag  

n«>butyraldel\yde i n  l^ rd ro o h lo rlc  a c id  (1*0 M) a t  th e  th re e  tem pera tu re  a 

u&ied fo r  th e  l^ d ro l^  t i o  esq^erimonts end th e  ox>tioaI d e n s i t i e s  measured# 

W lt!)ln the  l im i t s  o f  the  in s tru m e n t th e  o p t ic a l  d e n s i t i e s  d id  æ t  

olianigc betw een and 35^ ♦

GOÎKMTKÆIÛK g /1  0#li. a t  2B1 nm.

7.211 1*43

4 .0  0 .8 6

2 .0  0 .5

1 .0  0 .515

In te n s io n  c o e f i 'io ie i i t  K m 1 .5 5  mP
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o i the  cKa o f  a imnfeog 

œs&kq,JKAüËü.^iAm  ,m iR W ,,pl»

I t  h a s  been n o tic ed  th a t  o rg an ic  b a se s  I n i lm n c e  t r «  sti^etohim ^
Ôfpequcijcy o i  th e  bond to  th e  eud ic  )%rdrogSM in  d o u to ro m th a n o l , and 

t^m t th e  a l i i f t  was p ro p o r tio n a l  t o  the  pKa* s  o f  th e  o rg an ic  b a se . 

L iix îar l e l a t io n s h ip s  were a ls o  shown betw een th e  produced by t! e

. i f io iw n t  b a se s  on tïm  v a r io u s  hydrogen boW  donors p rov ing  t h a t  the  

o i l  a c t  was 8e ll-O i> n8 lc ten t,

T h is  amtliod was tl^erfoiw  a p p lie d  t o  th e  c y c l ic  see  ta le #  The 

in l r o i ’Sd specjtruci o f  th e  rrono^deuteronscthajioi was measured in  the  

2ÜOÜ-3QÜ0 ocT^ on a  i ^ e  U nicom  SP 100 ueW :. th e  p o iy sty ro n e  

2U3V.7 oaT^ boîiJ a s  s tan d ard  and fnono^deuterom etham l i n  carbon  t e t r a  

c h lo r id e  a s  r e fe re n c e .

A ll th e  e th e r s  were sodium d r ie d  th en  d i s t i l l e d  4  tim es 

ta k in g  the  middle f r a c t io n  each tin e *  M etlienol d^ (lOy/-^) was th en  

added to  U#5 ml o f  th e  a c e ta l  produdiikg approxim ately  0#5 M s o lu t io n . 

The re fe re n c e  c e l l  was f i l l e d  w ith  tlie  so lv e n t. Kach spectrum  was 

re^w ated 10 tim es to  miiiim lse th e  e n t> r .

C a lib ra t io n s  were o b ta in ed  using# t e t r a ! # r o f u r o n #  1*4 dioxnan, 

d ie th y l  e th e r#  ethoxy bensem *  methoxy beiuscne and d i - b u ty l  e th e r  

# o s e  pKa*s a re  w e ll  documented.
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-pKa O-D B/iiD obT*' 29® BAND SHOÎ

T.ra-. 2.0B 2579.0 112

1,4-DlOJUffi 3 .22 2592.9 96.1

i^IbTKïL m m 3.99 2594.3 96 .7

m m i  DKiisicîte fi.44 2630.2 60 .6

iæ aiîoxï BfcîiSîaœ 6*94 2633.7 57 .3

Di-Bunro m m 3.05 2591.9 99.1

GAitECK ?mAC%iLOi':D:0 2691.0  1  0 .2 5

■■'Asi

p %
Theee i c s u i t s  agyee td th  thioae o f  A. * # and th e re io re

tlie  r e s u l t  o f  tbeit» l in e  ty  isetliod o f  l e a s t  @<^arca can  be

pKa = (0.07ÜSI t  O.OÜW) A  J  -  (10 .91  t  0*5^}

1.3-D&K0WN 

a -p K o n tL -v - im m  d; 

4-wafiCL mmoLMi 

Z-PWPÏL 1,3-D3m/i&

1.3-D ioxm

■D BAÎÏÏD (oraT^) AW ( o m 'b

2600.9 90.1 - 3 .8

2603.1 8 7 .9 - 4 .0

2602,15 86 .85 - J . 9

2590.0 101 .0 -2 .9 4

2607.5 83 -4 .4
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WàKI?.«Aig 5

IqtcircdJWtiMt Of _ac40 «3ci>cix3anoç of .rydrolygi» of g g f ^

T!« raotle o£ ByâroJÿais Oi' a i l  tl'o  îïotio-aoctala o f ^ g l u o i t o l

ai*c asQumed to  be iU e n tie a l  m ô  t l ie re fo re  Uie 2#i  ̂ a c e ta l  aod 3*4 

v?erc >40013 ix\ th ie  study a s  re p ro o e n ta tiv e  o f  tl-Je 1 ,3  dicocan and 1 #3 

dioxolo ii ring#

K in e tic  ex i)eri]sent»  were caflpricd o u t ao i n  iixperiü»n t 4  b u t 

u s in g  1#0 M# ü#5 H, 0#25 M and 0#1 M î^ydroohlorie aoid*

u o L m m  m
llCl a t  25

o ; l

i# o

2#0

UO

5#0

-1

5#140 % 10-7

7*78 X 10-6

2#41 * le ■r5

1#23 % 10r 4

2*83 X 10r 4

;^'^ACtSAL (ooo"'*) -Ho^^

3,31 * 10*^ -0 .9 6

5.01 X 10*^ *0 .20

1 .5 5  * *0 .69

7.9V X 10“^ *1 .40

1 .62  % 10*^ *1 .76

Tlveæ r e s u l t»  â sow a  l in e a r  d e i^ n d an œ  lo g  k  y^Ho, slope  « 1* 

T h e re fo re  a d d  o a ta l^  e le  i s  dependant on [ f f j
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Pl ot  l o g  k o b s  a g a i n s t - H q for Hy d r o l y s i s
; : j ■ j : l:;x.

of M o n o - B u t y I i d e n e - D - G l u c i t o l s  GL

in H y d r o c h l o r i c  a t  2 5 °  . ! . .

2-0

log k
o b s

3-0

i( I

S l o p e  = 1-0!

}



H y d r o l y s i s  of  2 , A - 0 - B ü t y l i  dene-D- iGluGi . tQl  

in 1 0  M A q u e o u s  H y d r o c h l o r i c  A c i d  _ a t . 2 5 \

0 2

O p t i c a l  

Den s i t y

2 61n m

T i m e  h r s

4 .  p3210

% Reaction

Ti m e  h r s



o p t  i c a l

D e n  s  i ty 

2 81n m 

0-3

0-2

0 1

— 1 1 li.— ■

.— ^  .VS»

H y d r o l y s i s  of Aj6 - 0 - B u t  y [ id e n e - Q ' G l  u cl  tôt  

in 1 0 M  A q u e o u s  Hy d r o c h l o r  ic A c i d  a t

I-C 
H— :

■j'U

T i m e  h r s . ■ . : : r

/ R e a c t i o n

T i m e  hrs.



H y d r o l y s i s  o f  1 ^ 2 ' P - B u t y l i d e n e - D - G l u c i t o l  

in 1-0 M H y d r o c h l o r i c  A c i d  a t  2 5 , cp

Op t  1 c a l  
D e n  s  it^

2 81nm

0 3

0 2

Ti m e  h r s

/ P e o c t  ion

20

T i m e  h r s
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H y d r o l y s i s  o f  5 ^ 6 - 0 - B u t y l i d e n e - p - G l u c i t o l  

in 1-0 M A q u e o u s  H y d r o c h l o r i c  Acid a t  2 5°C

O p t i c a l

D e n s i t y

281n m

T i m e  h r s

i‘*2 3 4

^ R e a c t i o n

Time h r s
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H y d r o l y s i s  Of 3 ^ / i - Q - B u t y [ j d e n e - D -  G l u c i t o l  

in l OM A q u e o u s  H y d r o c h l o r i c  A c i d  a t  2 5

O.D

0 3 

2 8 l n m  

02

T i m e  h r s

/ R e a c t i o n

Ti m e  h r s



i i d

H y d r o l y s i s  of 2^3-0*  B u t y l i d e n e - p - G l u c i t o l  

in I'O M A q u e o u s  Hy d r o c h l o r i c  A c i d  a t  2 5

O.D

0-3

2 8 lnm

T i me  h r s

^ R ea  ct ion

r'"'

T i m e  h r s



-1 1 9 - ! : i '  • ;

Pl o t  of t o g  k for t h e  a c i d ( 1 0 m  HCl)  h y d r o l y s i s  „..U' 

of m o n o - j o ■ but y l i dene - _D^- g l uc i t o l s  a g a i n s t  1/ t e m p

0-31

■ 2-5

■ 3-Q

log k
o b s

- 4 - 0

- 5-0

V j  ' 1 0

0-32

.*2

0-33
f
I
i-

1.2 - a c e t a l♦



-1 2 0 -

W
CD
(J13 '

cjl
o
CO

o o oo

ro

CJ

en

CD

R e a c t  io n of 1,2 - ^ - B u t y l i d e n e  'D- Glucitol  wi t h  1-0 M
[ ' ; ■ j

H y d r o g e n  C h o r i d e  g a s  in a n h y d r o u s  D.M.F/ u.|



3 6 5-.-

-O'

- 1 0

-15

T i m e  h r s

R e a c t i o n  of 2 ,3 -0 ‘B u t y l i d e n e - ^ - G l u c i t o l  w i t h  TOM 

Hy d r o g e n  C h i o r i d e  g a s  in a n h y d r o u s  D.M.F. .4.-.,



122

P l o t  of  log^C('  a c e t a l  ) for t h e  a c i d ( 1 0 M  H Cl) 

h y d r o l y s i s  of mono ' f i ' but y l i  dene -_D-  g l u c i t o l s  

a g a i n s t  t i m e .  ::

2/ .  - a c e t a l

0 - 8

0 5

2.3' a c e t a l

0-3

2
T i me  mi  n s

3
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m m i m a  6

m d ro lK B la  P i  tfee M aQ r«M t.aiB  o f  .O-ig lu o lto l

The ^ydroj^TBBB were ntuciieâ a t  c o n s ta n t teir{>erature ( Î  0 .5 °  <) 

uatiig  a  th© rnx>statt«d U#V* o e l l  a t  2B1 nm#

The aanipl© o f  th e  acetaX^ waa checked f o r  p u r i ty  (V.PC 188^'

Ape«Z On K)  th e  saiaple was tl>en weighed a c c u ra te ly  ( ^  JQ xag; and 

made up to  e o lu t ic n  (3  ml) w ith  h y d ro c h lo r ic  ac id  (1*0 m) a t  th e  

a p p ro p r ia te  tec ri^ ra tu re*  A sairpXe was thon  t r a n s f e r r e d  to  th e  c e l l  

and t i e  v a r i a t io n  in  optioaX  c o n s ity  w ith  tim e m s  stud ied*  T h is  m a  

x'epcated a t  l e a s t  s ix  tim es fo r  ewsh acetaX» a t  each  to fsp e ra tu re  (25®f 

30°  ani 55°)

4(.Q=0i
at « k(A3%TÆ) -a(A C aA L;

at < i)

Theoxy o f  slow r e a c t io n  r a t e s

f •  A £
e  m h

m. A
e kT K ( 2)

m <i2 (3 )

A < / » -  T A t / (4 )

A c /  tt .^ t i v a t i o n  imargy 

û î /  « E n thalpy  o f  a c t iv a t io n  

m Entropy o f  a c t iv a t io n

K « BoXtziman c o n s ta n t

h m F lan k s  C onstan t

ÿi m U n iv e rsa l g a s  c o n s ta n t
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From -  ( l )  pseudo f i r s t  o rd e r  r a t e  c o n s te n ts  f o r  h y d ro ly s is

k ^ s e c - ' k ) 5 s e c ' '

2 # 4 a c e ta l 7 .7 8 X 1G-6 1.56 X 10- ^ 3 .0 6  X 10-5

4 , 6 a c e ta l 2 . 2 2 X 10 * ^ 4.38 X 1 0 - 5 8 . 4 5  X 10-5

1 p2 ace t a l 3^ 95 X ic T ^ 7.53 X IQ -5 1 .4 4  X 1 0 ' 4

aoetal 4.31 X i ù ’ ^ 6.41 X 1 v " 5 1.61 X 1 0 - 4

3 , 4 a c e ta l i . 1 0 X i o - > 9 . 7 5 X i o “ ^ 1 .8 6  X 1 0 " 4

2 , 3 a c e ta l 3.90 X 1 0 - 4 7 .3 4 X 1 0 - 4 1.35  X 1 0 - 5

Using th e  v a r io u s  fomm o f  the  e q u a tio n  f o r  slow r e a c t io n  r a t e s  

( 2 ) -  ( 4 ) i n  proryazxne (1 ) th e  d a ta  were p rocessed  to  o b ta in  th e  r e a c t io n  

paramo te  r e ;

m s M . Û C ^(K oaly 'iaol) <a8^(4oa]/m

2 ,4  ring B ..4 2 27.42 -Ü.Q12

4 ,6  ring 25 . 8Û 27 .02 •0 .011

1 ,2  ring 23 .47 26.58 •o .o io

5 ,6  ring 23 .40 26 .5 0 •0 .0 1 0

3 ,4  ring 23.32 26.42 •0*010

2 ,5  ring 22 .10 25 .56 -0 .0 1 2
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1,2«-^B utyliO erie  I |i-g ;luo ito l (29# 9 me) m s  d is so lv e d  l a  aahydrous 

jpfâ*‘/H!?i end made to  1 tn l| aiK5 th e  o h a n ^  o f  o p t i c a l  r o t a t i o n  w ith  

tim e m e  observed  a t  J6i> nra# A fte r  th e  ly sten t hod s e t t l e d  àovm i t  

was obaarved t h a t  th e r e  was a  s te ad y  d e o re ase .

8

4&L.U1 ftttfiy<a:gug

2 , 3 " ^  u ty iid e n e  ^ « g lu o i to l  (u # llu 9  gj was d is so lv e d  i n  anî^drouB  

IK l/1 0 1  and made tqD to  5 m l; and th e  oh*an# i n  o p t i c a l  r o t a t i o n  w ith  

tim e observed  a t  36$ nm# The system  showed a  s tead y  in c i 'e aa e .



.2
Gtwdiea m  1 .2 -0*B u ty lloe iie  F - C lu g iM

(a j  i'he oon^30Uji6 xmQ d lso o lv ^ d  In  an ^ ^ tro u s  d im et Kyi eulplTOxl<:/© d^.

The spcotruip e x h ib ite d  t . tri% )let c t  ^  J  » $H*

(b ) The conpound vim d isa o lv e i in  a iiy d ro o s  d im e ti; 1 «ulphoxide d^ lar^de 

aciO w ith  anhydrous rydrogen  c î i lo r id e .

The sp e o trn  m© c o n s id e re d  a t  variou®  tiroe in te rv a ls *

(1 )  10 MBUPBS:-

The spectrum  was u n a lte re d  w ith  th e  s ig n i f i c a n t  f e a tu r e  a t  $ .4 4 . 

( i i )  SOMUiUTKSs-

The spectrum  s t i l l  appeared  uncW iged .

( i i i )  60 KBUTB3

A d d itio n a l fea tu x 'o s  had appeared  a t  6 .1  end 7 .9 2 $ .

( iv )  24 m m a

The f e a tu r e s  a t  L 6 .1  and T  7*925 had in c re a s e d  i l e  t h a t  

a t  5 .4 4  d e c re a se d , and th e re  was no peak in  th e  a ld e h y d io  

p ro to n  re g io n  (T  0 - 2 ) .

10

Using 4 f6 H > b u ty lid sn e  ^ g l u c i t o l  (0 .4 9 8 5  g in  20 ml) m â  2 . 4 - ^  

b u ty lid e n o  j j - g l u c i t o l  (0 .1251 g i n  10 ml) ex p erim en ts  8 and 9 were rep ea ted , 

4 ,6 -o -B u ty lid e n e  j v g l u o l t o l  sKowed no change In  r o t a t i o n  W iile
- SOI

2 .4> *^bu ty lide im  |^ g l u c l t o l  a ls o  showed no oKmnge and a  r o t a t i o n  o f  

•  8 .8 3 7  in s te a d  o f  th e  u su a l sm sH  r o t a t io n  in  w a te r a t  365 nm.
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PiUGhimi. 1

p«oœA5! (m pur, oiotot, tai k̂ 5 » mp-irr, TAPS 6 « ourpæ)

WMKtiSIOH 2 ( 3J

aüAL K ( 3)

kKAEi (5 ,1 ü ü ) FOC 

lü ü  ro m ja  ( 1 1 )

T ( 1 )  »

T (2) «

T ( 3) «

BülÆZC m 1 .y  03 E -  16

n ■
Ü n

2 HEAD (5 ,1 -1 ) K (1)

lu i  FOKI.MÎ (E 0 ,2)

A -  BOUJZC H T (l)/(K (1)*Ilj 

nBCl’AR « K K î ( l )  K A LOG(A)

£0 20 Z •  2 ,3  

A a BBCTAC/(f<!ff(I))

A m H « W  (A)

20 K (I) a BOIfZC K T ( I) /A

WRITS ( 6, 200) ( I ,  T { I) , I ,  K( I ) ,  I  a  1 ,5)

200 SOSMAS (1 m ,  / / ,  3 ( / ,  a ,  3 3 ( ,  I I ,  2H) a ,  F 7 .2 , 3%, 2J« (,I1 ,2H )a,
11.4)5

m a m  ( 6 , 201) tk o tao

201 vomja (IF? , /,x, 1CK msrA o .  , s 13. 6)

A a K(2) K T (1 ) /  (K(1) * T (2))



- 1 2 8 -

B » K K î  (1 )  « ï  (2 )  /  (T (2) -  1 (1 ) )

u iîiT 2  » r  K /æaicKa)

DST1T2 » (M4I172 -  t»EMAO)A( 1} 

viirrE (6,2C2) UIT1T2, Mccira 

2ü2 fOltWJff (1 H ,  f'X, i m  EEUPA lî « , î;13 .6 ,

5k, 10H m s h  3 a , E l3 .6 , lÛX, 18 H FROK 

T (1) jtetC T(£})

A « X(3) * r(2)  /  K(2) K X(3)

B a 8 * T (2) » ï  (3 )/(T (3 ) -  £ (2 ))

I i r m 5  = B m A LOG (A)

£3X2X3 « (JUHÏ»3 -  BKLrAG)A(l)

SKirB (6,203) B'T2T3, » “t2T5

203 FOlJOïf (1 B , « t ,  lOîiLEIÆA K * , E l3 .6 ,

3X, 10 DELTA S e ,  ::13.6, lÜX, 1BH FfiO«

T(2) m i  T (3 ))

A « K(3) * T(1)/(K (1) * T (3))

B -  H * T(1) K X(5) /? (3 )  -  T (1))

H ? m 3  .  B « A LOG (A)

D ariï3  e (O T 1Ï3 -  BLUTA G) /P ( l )

«SOT (6 ,  2ü4j DRMT3, D3T1T3

204 FORMAT ( l  H , 4X, i(M BKLTA H e  , S 13 ,6 ,

3X, 10 H ESSUCA 3 •  , B 1 5 .6 , 1W , 1 #  FBOK X (l) m  T(3)>

SOC •  noc -1

B  (MOC.OTO) 00 tO 2

STOP

BMD

DATA
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1* TWcanhl JC ite iu , Hasoo KltoKmra and (îoJco M iyatake

Hike Gaka iCenkyasho fUjkoku, 1962, 36, 20$, 21?.

( c . / „  196»,, 59 , 3762)

2* /u Ksiikoennera

Act-a CEeirdoe : k)and. . 23(1969) 1728-1732.

3# Kankoan; e ra

Acta J  . 25( 1969) 2211-2212.

4 #  J  #  A #  D .  G #  K i i b l e r ,  P .  S a r t w e X l  a n d  1 -1 $  G .  % e p p

I s ^ - t o o iH a a * .  Jéi, 1965, 4264.

5 .  j .  K. Ingo ld

B tru n tiire  and W aohanlac In  O rganlo  C h en ls tzy  

ik ) r i» l l  U n lv e ra i^ ' P re aa  K .T ., 1953»

6 . P . Salomma and A. K ankam ^era

■Aotn Chciaioa S oand ., 15 (1961) 871-878.

7 . P. W atts

J .  Choni. S o c ,  (B) 1968, 543 .

8 .  « .  Goody

J .  cBar^ r tw s . .  9 .  215, (1 % 1 ) .

% B. Ka u e g g e tte r  #md K. Brown

Caried. J .  Ghem* . 1964, 2113*

1ü« la  S. AI« Jeboim y, B a g g e tt, A* B« F o s te r  and J .  M« Bebber 

-Ghm,. Oom. . 1965, 222.

11# P ro f .  Owen -  P r iv a te  Coem unioatlon



12. H* C arde0

MechaiilwR ûiv? CotaXysi© fo r  HyclrolyBie of M e ta ls , Ketal» 

and Or'U'i:'x) Katar© 

îro^reofô in  îiy a ic é u  Organlo Chemlctry vol 4* Pg 1 

In te ro c le i:oo ; lA) 11 ©

13* 1 . A. î« n ^  and M. /% Psjixl

J3ierrA.J.:QVQ. . 1957, ü ,  %
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CKAFTEE 2
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The r e a o t lc n  to tw o n  ecjpi-JTiolcyr* q w ^ t i t i e s  o f  I ^ g io c i to i  andss

jÿ"butÿraide};^'ue LX*iib .̂v6 r o ta t io n a l  laimriuiii Wiich cliai^ecteriacs the 

k in e tic  wio t k c T L C s y cont r a t  o i tbc  reoctioiw  T his re a c tio n  has 

W@a é»taùiisu a t  va&'ious oJtaU-atc co ix îcn tra tic i.s , 0,0$ U; ü#1 M; 0.15 M; 

W.2 M and 0.25 TLoi% la  no v ax la tio n  iu  tM  o v e ra ll sr^ûpe of the 

IX) t a l i  va voraos IXum ^/lot b u t thm^e are some sp e c if ic  d iffe re n ce s .

vWa tlüd expOkOiiaental and t i^ e o rc tio a i  p l o t s  o f  r o t a t io n  v e rsu s  

tim e a ra  vsitKi t l »  U ie o re t io a l  p lo t  f o r  0*1 M the  p o s i t io n

o f  tîm i&iuixaa ou W  r o t a t i o n  scaXo l a  -0 .1 0 4  w h ile  e x p e rim e n ta lly  i t  

i s  -o#2$4» a re  s ird la i*  v a r i a t i o n s  f b r  a l l  tr.o o t)  e r  s u b s tr a te

OOik:enU a tio ^ is .

ItvITlAb D-GLlCirOL 
OOBCEI r̂WQPIOIi (M)

KBIKA
OALCUWTED

OBSEHVSP
TDm um

Ù.05 -0 .191 -0 .0 9 2 45

0.1 -0 .2 5 4 •0 .1 8 4 36

U.15 • 0 .6 9 •0 .2 7 6 36

Ü.2 • 1 .0 6 •0 .5 6 8 y+

0#25 -1 .5 3 •U .46 25

le fe re n o e  to  th e  f ig u r e s  above i t  i s  ea%  to  see  th a t  the  

t h e o r e t io a l  p o s i t io n  o f  th e  minima on th e  r o t a t i o n  a x is  v a r ie s  s ig -  

n i f io a u t ly  itroœ t h a t  found cxperim sntalJiy* The deoey o f th e  2 ,3  a c e ta l  

m ust be  l e s s  r a p id  th a n  shown t y  th e  t h e o r e t io a l  approach^ which h as 

u t i l i s e d  v a lu e s  o b ta in e d  e x p e rim e n ta lly #  By usifag o th e r  d a ta ,
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l#o# d ü f e r o n t  v a lu e s  f o r  th e  r a t e  c o n s ta n te ,  tiie cu rve  be a d ju s te d  

f o r  one sub s t r a t e  o a ic o n tr a t io t i ,  b u t thejso o a ts  w i l l  s t i l l  n o t f i t  

an o ti)e r . î io d a ta  w i l l  work u n iv e r s a l ly .  O ther f a c to r s  a u s t  be 

in v o lv e d . I f  th e  ;iviorraii£«(;jeiit i s  cor<pletely  in tro iw o ieou la r th e re  

oannot be a  u n iv e r s a l  f i t  o f  t h e o r e t i c a l  and ex p e rim e n ta l oui*vea. A 

f a c to r  must be in v o lv ed  th a t  r e t a r d s  Hmr decay o f  th e  2 ,3 - a c e ta i  d u rin g  

tlïo o v e ra l l  meoliiv^ism. The in tra c o o le c u la r  pjfoceso a llo w s  th e  chanf^  

iVorn th e  2.3"W cotaI to  th e  2/*^"a o e t a l ,  w h ile  an in te r n o le c u ia r  r e a c t io n  

would cause  ly d r o iy s i s  to  ^ g l u c i t o l ,  w ith  sudbsequent re fo rm a tio n  o f  the 

2 ,3 “a o e ta l ,  th u s  decreasin^T th e  o v e r a l l  decay o f  th e  2 ,3  a o e t a l .  The 

in^icrtanoe o f  K y dro ly sis  m l # t  be ex o ec ted  to  in o re a ;^  aa  th e  cot^oentra- 

t i o n  o f  p ro d u c ts  in c io a o e a  s in c e  i t  I s  a  un iao iccuX ar rm o e s s  a s  com 

pared  w ith  f o r  n o tio n  which i s  b im o le o u la r . T h is  i s  in f  n o t seen  to  be 

the  c a s e . I f  th e  r e a c t io n  sequence i s  c o n s id e re d  to  b e ;

P a
2 ,4  AWt'AU ^  2 ,3  ACiiTAL ^  SUifcafhATES

a r a t e  c o n s ta n t  f o r  fo rm atio n  o f  2 ,3  a c e ta l
4 .

a r a t e  c o n s ta n t  f o r  r é a r r a n g è re n t  o f  2 ,3 * e o e ta l  to  2 ,4 "  ace t a l  

Tlwr in c re a se  In  th e  iu te m o X e c u la r  p rocess would a f f e c t  th e  bala iK ^  

betw een and and and k^« T h is  s h i f t  th e  p o s i t io n  o f the 

r o t a t io n  minimum a lo n g  th e  tim e a x is .  The s h i i  t  may n o t be  e x p la in e d  

t h i s  slfii^ly sixjoe a d ec rease  in  th e  r a t e  o f  decay 2 ,3 - a c e ta l  shou ld  

cauee th e  minimum t o  s h i f t  t o  lo n g e r  time# T h is  would g ive  th e  in v e rse  

o f  e x p e rim e n ta l r e s u l t s  i . e .  jD -g lix ilto l (0 .Ô 5 M) g iv e s  a  minimum a t  

lo n r w  t l w  th en  0*25 M# B u ild  up o f  2 ,3 - acet#*! i s  a  b im o le c u la r



proceEiai and t l  crcfor©  h e lv in g  tî  e  Ci>noe4ïtratlo«c ehiould cause a  builc< 

Uf> a t  the  rat»!. T h is  would rove th e  n ln te im  to  c o n s id e ra b ly  lo n g e r 

tim e a s  ve novo jRrom 0 .2 0  M U.05 K# The obeexved a h iitG  must be due 

to  the  fo o t  t h a t  t î e  o v e r a l l  rreehionien 1$ a  c a r e f u l  b a la n ce  betw een 

OÎ. liitram olccvilea’ ar*d m  In tc m o lW A la r  r é a c t io n  so th a t  th e  i n t e r -  

m o lecu la r r e a c t io n  W lo! slowo th e  dcoi*y o f  th e  2 ,3 'A o e ta l  i s  nore 

li% x)rtan t a t  th e  bighier co n c jen tra tio n s  o f  %)olyol and a ldehyde. T here

fo re  th e  i^ o s itlo n s  o f  th e  minimum i s  a f f e c te d  to  a  g r e a te r  e x te n t ,  

w ith  th e  r e s u l t  t h a t  t3x)y c ro  puaSied c lo s e r  to g e th e r  th a n  exrocted*
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Ifa a lQ P M ttQ P  qC q1 ^ i u o t , t o a

The exT^eriment mB  o e r r l e a  o u t  u e ir ^  s u b s t r a te  c o n o e jitra tlo n s  

U#25 Mf 0«2M{ ü#1g M; 0 .1  M| s^.Og M l o r  jg ^ g iu o ito l  end ^ b u ty r a ia e h  de 

i ll  1 .0  M l^ a v o o h lo r lo  so ld*

The ro a o t io n  h e te e e n  Jg-»gIuoitol ajnd « rb u ty re ld eh y d e  may be 

s tu â leO  oonven leR tiy  by two m ethods; th e  d isap p ea ran o e  o f  th e  o a r t o i ^ l  

a b s o rp t io n  speo tropho tonnstrioa lL y  a t  281 nm o r by p o la r im tr y p

( i )

The r e e o t io n s  s o lu t io n s  were p r s p s re a  a t  25^ and r a p id ly  mixed 

and a le< |uo ts added to  th e  p o la r im e te r  tu b e  th e rm o e ta tte d  a t  23^# and 

t lie  v a r i a t i o n  in  q p t io a l  r o ta t io n #  a t  • ’598 m ,  w ith  tim e  was s tu d ie d  

f o r  each  s u b s t r a te  o o n o e n tra tio n #  Ksoh s u b s t r a te  o o n o e n tra tio n  showed 

th e  o h a r s o t e r i s t i c  cu rv e  w ith  a  minimum.

( i i )

The system  was s o t  %%> a s  f o r  th e  p o l s r im e t r ic  s tu d ie s  and an  

a l iq u o t  was p la c e d  i n  th e  therm os t a t t e d  c a l l  and s tu d ie d  by v a r i a t i o n  

i n  o p t i c a l  d e n s i ty .

m j m .

The p o la r i s e  t r i o  s tu d ie s  showed minima l o r  a l l  s u b s t r a te  oonoen- 

t r a t i o n s .
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. m i m .  t o  a B u m

0 .2 5 25

0 .2 34

0 .1 5 55

0 .1 38

0 .0 5 44

^ c c t r q p h o t o œ t r l o  a tu â l s s  e n ab led  an  e v a lu a t io n  o f  th e  i n i t i a l  

r a t e  o f  up take  o f  a ld e ly d e  to g e th e r  w ith  peroenta@ e r e a o t lo n  a t  s ig -  

n i f i o a n t  tim es*

•  RiCE OP fom um im  of pkouucxs ■ k(omo)(B-<&ucnoL)

Pseudo 2nd o rd e r  r a t e  o o n a ta n t f o r  

^ g l u o l t o l  ooiw . («) w ' i n i t i a l  proamt w w tio r*  1*-^*»*“ ^

0*25 1 .96 * 10*^ 3.14 % 10*^

0 .2  1 .25  *  10*^ 5.13 *  10*^

0 .15  7 .07  * 10*^ 3.13 * 10*^

0.1 3.12 » 10*^ 3.12 % 10*^

0.05 7 .6  *  10*^ 3.04 «  10*5
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m rriÆ
^ .u s c i r o t  cowc

-jS riSACTIO« 4P PCa*M40Q4AfTOC 
MIÎtJMA

^  SSACT3S0» ;æ 
EvUlUBRIUM

0.25 M 7Qi 9QiS

0.2 M m 90^

0.15 M 6 ^ 906

0.1 H 906

0.05 M w 906

(111) Vapour phase  o^aroisiatographlo analyaL a o f  th e  v e ao tio iu u

Sai{|>lee were taken a t i#  i#  i  of the MINIMUM HM& and adao the 

mi nimum and equilibrium, the qualita tive  re su lts  for a l l  the substrate 

oonoontrations were very sim ilar.

This showed ( see ^  fo r an exasple) that a t  ^ reaotlon 

time -^MINIMUM there was a  build up of the aoetal as the product* 

but tre  2#4 eoetal was also pseeent. After the minimum the 2#3 -aoetal 

disappeared aW there was build up of the 2*4 and other aoetal products.

In  addition# analysis was carried  out a t  5# 10# 15# 20 mlns of 

which 3 and lo  odns showed d e ta ils  of signifioanoe to  add to  the other 

data .

This in i t i a l  period showed th a t the 2#) mono aoetal was the only 

sign ifican t produot anG therefore a  pseudo second order ra te  constant 

could be oslouiatad fo r aoeta l formation#
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R e a c t i o n  of  n - B a t y r a t d e h y d e (  0 - 2 M )  

w i t h  ^  Gl u c i t o l  ( 0 - 2  M) in A q u e o u s  

H y d r o c h l o r i c  A c i d ( I  OM) a t  2 5
•
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R e a c t i o n  of  n - B u t r a l d e h y d e (  0 - 1 5 M) 

w i t h  D'Gl  u c i t o l  ( 0-15 M) in A q u e o u s  

H y d r o c h l o r i c  A c i d ( l - O M )  at  2 5

180 T i m e  rnins6 0 120
oC

0



R e a c t i o n  of  n _ - B u t y r a l d e h y d e ( O - I M )  

w i t h  D - G l u c i t o l ( 0 ' 1  M) I n A q u e o u S  

H y d r o c h l o r i c  Ac i d ( l - OM)  at  25°

6 0 1 2 0 180
1,_ t

Time rnins,

0 1

02
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R e a c t i o n  of  jn- B u t r a l d e h y d e (  O'OSM)  

w i t h  D - G l u c i t o l (  0 ' 0 5  M) in A q u e o u s
n  i

H y d r o c h l o r i c  A c i d (  VOfyt) a t  2 5  C J

180 T i m e m i n S j120

0 2

II

I
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m riiciyjcT iof;

k e o o tlo n s  ii^ ro lv irig  oo iiaeou tive  -  ir£ * ev e rs ib le  r e e c t lo n a  o f  apy 

nufT^cr o f  a tep o  wtsy be o o n a ld e red  m ath em atlo e lly  » as oaii r e v e r s ib le  - 

o o n s e c u tlv e , r e v o r a ib ie ,  p a r a l l e l  -  o w s e o u tlv e  a%id o^M ii r e a c t io n s »  

w ith  th e  p ro v iso  t h a t  a l l  s te p s  ms^ be t r e a te d  k i n e t l c a l l y  a s  f i r s t
4

o rd e r  . The above would seem to  cover a l l  sim p le  r e a o t lo n  schemes#



m  -‘-unaïoi^ m )  im s œ r s

The re p o t io n  betw een j ^ g i u o l t o i  and j^ b u ty ra ld e h y d e  In  ©qui- 

lüoiar proï>ortiorift w i l l  n o t obey f i r  e t  o rd e r  k in e t io e  under th e  normal 

r e  m otion c o n d itio n s#  I f  a  10s 1 m olar e x ce ss  o f  ^ ^ g l u c i t o l  i s  used 

the  r e a c t io n  sltowa tl'W oa/ie r o t a t i o n a l  minimum ano vapoui* pheeA 

o^irommtorraphy ag a in  shows a o e ta l s  fo llo w ed  by th e  fo rm a tio n  o f  

th e  theriB odynandoally c o n tr o l le d  2 ,1  a c c ta l  pi'oduot# The system  may 

now be t r e a te d  by f i r s t  o rd e r  k in e t ic e .

The k i n e t i c  and therm o(^nam ic c o n tr o l  rnqy be co n s id e re d  a s  

e i t h e r  an  in tra m o le o u la r  ( ro o e s a  o r  an  in te r f io le c u la r  p i'o ceso .

The i n t e r  m o lecu la r p ro c e s s  mey be  re p re s e n te d  by;

k k
A r\ ^— — A i  ^ —-  A n  5 c h 0 m 0  1

c  c  c  

c :

m R ate  c o n s ta n t  f o r  h y d ro ly s is  o f

kg m R a te  Cl n o ta n t  f o r  fo rm a tio n  o f  Ag

m H ate o o n a ta n t f o r  fo rm a tio n  o f  A^

p g  tt R a te  o o n a ta n t f o r  h y d ro ly s is  o f  Ag

where » o o n o e n tra tio n  o f  % i n  m olea/1  

where Cg and a re  th e  o c ^ io en tra tio n s  o f  Ag and A^ 

res% )eo tlvely , i n  m o le a /H tr e .
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Values fo r  and p,  ̂my be obtained ex[w ritf0ntally  or

e a tin a ted  from eqo ilib rium  ccinaentratlons (see ch ap ters  1, and 2)*

T h is  approaoh mc(, be re p re s e n te d  m a th e m a tic a ilj  (Jkïheme l ) , J t h e  v a l id i ty  

may be t e s te d  by p u t t in g  , fo û  Wien the  v a lu e  f o r  th e  i n i t i a l  coja-  ̂

œ n ti’ûtloiri o f i a  labtained*

I f  ise c o n s id e r  to  be  j ^ g l u c i t o l »  to  be th e  2 ,3 - a o e ta l  raid 

to  be th e  2^4 a (K ta l^  fhe  d a ta  ueed p ro v id ed  v a lu e s  fcsr k ^ ; k^ ; 

and ^  g i n  v a iy in g  r a t i o s  t o  att0a% ,t to  s im u la te  th e  r o t a t i o n  v e rsu s  

tim e  cu rve  o b ta in ed  e x p e r im e n ta lly . With each s e t  o f  d a ta  a  curve 

o h a ra c to r ia e d  by FIG 1 v a s  o b ta in e d . By v a ry in g  the  d a ta  th e  m agnitude 

and p o s i t io n  o f  th e  cu rve  were ohangsd b u t t r e  sh«gpe rem ained unc^ianged. 

The r o t a t i o n  (o< J v e rs u s  t  p lo t  shoved a  very  ra p id  d e c rea se  fo llow ed  

by a  v e ry  alow and s l i g h t  in c re a s e  in  r o t a t i o n .  T h is  m athem atica l 

approach i s  not adequate  am, l a i n  th e  r e a c tio n #  ^'hen tiw  vapour 

phase  ohromatogracî® f b r  th e  r e a c t io n  ai*c c o n sid e re d  # th e  b u i ld  o f  

iha 2 ,A -a o e ta l  becomes ra p id  a s  th e  g ^ ^ -a c e ta l  decays • By th e  i n t e r -  

m o lecu la r tre a tm e n t t h i s  does n o t o c cu r (FIG 2) and th e re fo re  an a l t e r 

n a tiv e  tre a tm e n t must be sought# i t  ws o o n s i< ^  k i n e t i c  and thermodynamic 

c o n tr o l  in v o lv in g  s t e r l o  and e le c t r o n ic  e f f e c t s ,  we my p ic tu r e  t h i s  

m ath sm atio a lly  a s  a  v a r i a t i o n  o f  ^  th e  r e a c t io n

p ro c e e d s . T h e re fo re  u s in g  programme 0 f o r  #3hens 1 in s te a d  o f  programme 

A th e  d a ta  s e r e  p rocessed  e i t h  and k^ v a ry in g  w ith  t i n e .  T h is  gave 

th e  c tz a r a c te r ia t ic  cu rve  f o r  a c e t a l  fo rm a tio n , (FIG 5 ) i  v ^ i l e  t lie re  was 

a  r a p id  b u ild  U|> o f  2*4 a c e ta l  a s  th e  2 * ) - o c e ta l  decayed (FIG 6)#

An a l t e r n a t e  mechanism would larvolve an  in t r a n c le o u la r  r e a c t io n
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k , i<
A q  A/] ^ = ±  A ç S c h e m e  2

c .  c :  c .

c ;

. b e in g  the  2*4 o o e ta l ,  tb c  2 ,3 -a o e tf t l  and ^ g l u c i t o i  

w ith  C^, anc? Cg t h e i r  re s p e o tlv e  c o n c e n trâ t  ions a t  any tim e w hile  

i s  t } 0  o r i g l m l  c o n c e n tra tio n  o i  1 ,'^ g lu o ito l. Again t h ia  soKem
^ M »

imy be re p re se n te d  R ia th en a tlc a lly  and w r i t te n  in to  prograojre  B#

With t h i a  floheoe we m e  t h a t  th e  r o t a t i o n  v e rs u s  t in e  p lo t  s2iows th e  

c h a r e o t e r i s t i c  minimum t h a t  we oo*üe to  e x p e c t fo r  a c e ta l  fo rm atio n  

FIG 3# I f  we US6 programme V f o r  t h i s  achetic w i t h  v a ry in g  k ^ ,  

and yS 2  ^  cu rve  i a  * tightened*’ b u t  the  ahap© unchanged FIG 7^ 

w h ile  in  bo th  o a s o s , FIG 4  and FIG 8  re a p e c tlv e ly ^  t)w re  i s  a  ra p id  

oeoey o f  th e  2 , )  a o e ta l  w h ile  a t  th e  same tim e the  2 ,4< a c e ta l  b u i ld s  

up .

The n im lc  I n te rn o le o u la r  {naohaoiam does n o t e x p la in  t^ie r e a c t io n  

sequence f o r  ^ ^ g l u e i t o l  and j fb u ty ra ld e b y d e  b u t  th e  m o d ified  sequence 

w i l l  do t h i s  to  a  c e r t a i n  e x te n t .  I f  we a re  to  c o n s id e r  th e  m odified  

sequence th e re  Liust be  s t e r i c  end e l e c t r o n i c  e f f e c t s  which oome in to  

im p o rtan o e , in  th e  f r e e  ^ g l u o i t o i ,  on ly  a f t e r  some p e rio d  d u rin g  th e  

re a c tio n #  The in tra m o le c u la r  mac) w lsm  on th e  o th e r  hand g iv e s  a  

r o t a t i o n  v e rs u s  tirne cu rve  v e ry  s im i la r  to  t h a t  found e x p erim en ta lly *  

The d e v i  a t  io n  m@y be ex j^ lained  in  t h a t  % d r o ly s is  o c c u rs  to  some 

e x te n t  so t h a t  we a re  d e a lin g  wit/^ a  s u b s ta n t ia l ly  in t r a s o le o u le r
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r e a c t io n  in  oorvjunotlon w ith  an  i n t e r  mo le o u la r  r e a c t io n  ao th a t  th e  

o v e r a l l  meohanium In v o lv e  a bo th  p rooesses*  T h is  i a  to  sonre e x te n t  

v e r i f i e d  by the  x*earrai>gec«nt o f  tlic 1 ,2 - a c e ta l  i n  n o n -a iu eo u a  m edia, 

no a ld e îy d e  l a  l ib e r a te d ^ b u t  th e  f iv e  mnhevaô r in g  ( a s  shown by 

p ro to n  tnagnetia reeo^m ncej deoays and th e re  i a  a  b u i ld  up o f a  s ix  

mambercd rinr.%



. -1 5 1 :-

Ao.inter molecular FIG. 1Mechanism

for Ace t aL.Formation

4 T i m e h r s  i

A r o g r a m m e ^ ^



„ 'Mois

FIG 2.

2,3-aceta

0-0  5

D*Gluc



155

An.Intr.am61ecular. Mechanism

for Acetal ' Formation

0-5

2-0



-154--M ols

FIG. 4

i  1 ,

2̂ 4-acetal
:%l :

0*0 5

2,3-aceta I

a

D'Glucito
i k *.^

cneJnrs.



-1

• • . i-- • < ( * I J .* , 1 . , . .

.A D_i n të rm  d le q u  èch ûnisim : 

f o r_A ce la i_E Q rin  a  ( lo n_ u s  i n g!

MG._5

v.aria bl e .fiedct ion Pammeters

i : i . '

, • ; ! 1 1 : 
: ■ ■ ; I ; n  ;

!î
: 4 r-H-Hr

4 Timehrs.

L_.

iHîit

Pr.ografnmeX



Mois

Fi,G.._6j

2 ^ 4 - a c è l a l

L u d io l

fïïi



157

_Ah Intram olecular Meehan ism _.l. 

Jor  Ace:talj Eo.rmdticn ,using-. V-..L.
r  -  I  I  I  :  ■ I  :  I  I  .  I  !  j i  • I

_vadia ble_._Redct i-On_..parameter.js

FIG

z, T i m e h r s

Q-5

:rt f t *



2 ,4 - p c e ia l '

1

ilïïî

lÆ



MiSÊSÊI



* * l6 0

Progvtmie A the mathem atical iii te rp rttta tio n  of BoWm 1,

tî'iC jjito rw lco u lm  ixrocm ^^ C li i te rp re ts  tW

aame aoî’icnie tWdLi:{: in to  ac*cou»t a variatio i*  in the value o f the r a te  

c o n s ta n ts  wltîî

% hlle p ro g ra m s  B g iv e s  th e  m atliematloAl i n te r o r a t a t l o n  o f  

eohemc 2 the  in tr a im lc c u la r  ;:roces»^ u l th  p ro g rao r^  D th e  same schece 

lo  in te r p r e te d  uaii^g v a r ia b le  r a t e  c o n s ta n ts .
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C » GASiC 'A 2 X c m ;  A 2

C « K l  » BKTA 2

CiX » D/A

X = Kl 4 BICA 2

C1Y » (D-ÜAt2?.A 1 r X + D)/(â -  E)
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e n  a Kl/A
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COT « (»i£iA 2 -  GAÎfe'A i> / (A  -  B)

C02 « (BEÏA 2 -  tJAIfâA 2 )/(A  -  C)

« ia iE  (6 , 201)

201 FOHJlAr (1H1, 42X, 1HP, lUK, SE ÆJPEA)

A «

B « UOLAti. H07AX20HS

C e

î  a Ü,i»

3 X « GAM 'A 1 X T 

X .  1.ü/KXP(X)

T « GAZmA 2 K 2 

ï  «  1*0|/EX?(Ï)

Cl a Cl Z£»Û M (CIX -  C1YMX -  CIZkT)

C2 a  01 ZmO K »  (C2X •  C2ïllX -  C2ZXI)

00 a Cl zm o  B K (CQX -  COImX •  OQZtS)



Atil liA a Ü.02 X (a  M C U .  Ë X C 1 4 C M C 2; 

■mti& (6,21! ,) i ,  W iM  

2ÜÜ mi,HUE (1 M , W s  F 0 .1 , 4X, K V3.6)

•Ï « T + 1.Ü

IF (T . U \  2 U .0 )  CO TO 3

sTor

KCID
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C o n s i d e r i n g  the  initial  e q u a t i o n  ( 1 ) a n d  
ini t ial  c o n c e n t r a t i o n  Cf" w e  m a y  write, -

dCo _ 8 , C ,  -  k.Co 
d t

dC, = k.Co-A,C,  -k^C,
dt

dCj . ^ 2 ,^ 1
dt

For t r a n s f o r m e d  f u n c t i o n s ;

PCo '  ^,C,  - k , C o

PC. - p e r  = k . C , - ^ , C ,  - k , C,

PCz = k , C ,  -/3^C,

Solv ing  t h e s e  in s u c c e s s i o n ;

Co > cr  &  ( P - a z )____
( P  ( P   ̂ ï z )

C, ' (P+ k, ) ( P -  )C.°
( P -  ( P -  Ï . )

C z  ■ C°k;t ( p  + k j

h i P * ‘̂ i } ( P * ^ i )
W ^re y, & ^  a r e  t h e  r o o t s  of ^ (k,% "/S,"-/Si)'k,k/k,/^*;8,^/0  
w i t h  s i g n s  r e v e r s e d .



- 16<3~

c .  ■ c ,"  A  /  A  -  i n . - 1 ) .  l n , - ^ , ) J ’-‘
i i r . A  h l h i )  K A i \ )  

c ,  = c ; -  y , ’ - y , ( k , - A j - k , A t

' / ,  h  y , { É - y . )

■ Crk;^/ k, _ (i .  - _ ( k i  -

 ̂ y ,  [Yi -Y, ]  { Y r Y i )

The exp erim en ta l r o ta t io n  tim e curve should be reproduced by 

u sin g  C^, and in  the eq u ation

o <  = B (aC^ + bĈ  + cCg) 

vhere B i s  a co n sta n t fo r  th e apparatus used

a , b , c are the s p e c i f i c  r o ta t io n s  o f  the veu'ious rea c ta n ts  

and p ro d u cts.

T h is  approach u sin g  pseudo f i r s t  order r a te s  i s  j u s t i f i e d  s in ce  

the c h a r a c t e r is t ic  curve can be obtained  u sin g  a 10; 1 e x c e ss  o f  D- 

g l u c i t o l  over pi-butyraldel^yde th us g iv in g  pseudo f i r s t  order co n d itio n s .



IX«£A t Pi-r.-'nm m  A

ooKc jMu^ncrroLns « 0 .1  V.

KW «•1k . min 1
-1kp mi» p,  ̂ mln"'* /gg min"'

1 2.5A * 10"® 4 .212  X 10"^ 1 .8 7  X 10""' 4 .6 7  X 10"^

P ?.3»f X 10"® 1.875 X 1 0 * ® 1.876 X lo""* 4 .6 7  X 10"^

3 2.5A X 1 0 * ® 4 .212  X 10*^ 4.212 X 10"^ 4 .6 7  X 10"^

4 %% X 1 0 " ^ 4 .212  X 10"^ 1.878 X 10*^ 4.67  X 10*^

5 X i o " ^ 1.876 X 10*® 1 . 8 7 8  X 10""' 4.67 X 10"^

6 A .6 7  X 1 0 * ® 4 . 2 1 2  X 10"-’ 1,676 X 10*' 4 .6 7  X 10"^

These rIX rsv e  c u rv e e  o h a reo te ritsed  by F!K! 1
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( m s m x m .  r-ooioiRHiA t

k ,

r °  y P  r '  ^Co ' C, ' Ca 3CT:;2\.e 2
c:

P'ÎOCHAM ATJTA VT ('‘"''P'jT, 7APE 6 a OUri i-T; 

!<?ÎAi. K l, K2 

B13A 1 «

BETA 2 B 

R1 a 

X2 B 1 

A c 1.0

B •  K1 + Kg ♦ BSTA 1 + mSK  2

C a Kl * Kg + Kl « BSTA 2 + BETA 1 » BiSi’A 2

X a B X B -  4*0 « A » c

X a J  (X)

t  n Z .o  H A

o m iA  1 a  ( e » x ,A

GAMMA ? a (E>X ,A

3Ka.' OF ROW; l'AÏE BREÎ! a'AUGBD

02 SEilO a

02 zm ) B a 02 ZERO k BSÏA 1 * Bm’A 2

02 ZERO D a 02 ZERO tt BETA 2 

A e GAMMA 1 M O.WHA 2 

B m GAJgiA 1 X GAhÇtA 1



l6 c -

C a CMmA 2 n CWA 2 

B a K1 « Kg 

C1X a  K 1 /A

c i i  r  (Ki -  c m a  i) /{ E  -  A)

C1Z .r (K1 -  r,m'A  2 / /(C  -  A)

CZ- K %/A

F .. 4Î1 4 K2 4 BETA 1

C2Ï a  (»  -  CAte-lA 1 » Ï- 4 e ; / (B  -  A)

C£2 K (C -  &m.;A 2 ji F 4 ,£)/(C -  A) 

cm a  1.0/A 

Ü Ü Ï a  1 . 0 / ( B - A )

ÜÜZ a 1 ,0 /(C  -  A)

V 'd tll’B  ( 6 ,  2 0 1 )

201 VOSMt ( HI, u n ,  IRA, ICaC, 5H AOPHA)

A a 

B a  

0 a

Î  a V.5

3 X a  C W A  1 « X

X  a  1 , ( V F X I ' ( X )  

t  a  & A W A  2  a  X

X  a  1 ,0 / f i 3 U ' ( T )

C l  a  C 2  m w  D  «  ( C I X  4  d X  a  X  4  C 1Z  M X )

0 2  e  C 2  £BHO a  (C 2 X  4 0 2 X  a  X  « 0 2 2  a  X )

CO a C 2  ZMÜ B a (O C X  » C O Ï a X  t  OQS a  X)



- 1 5 ^ -

ALPHA r  0 ,u 7  *  (A a  Cl * B * C2 + C * OT) 

20Ü Foiaiyff (1H , hOt, F 5 .1 , 4K, Ü13.6)

T « T+1,0

E ' (T .T J . 711.0) CO TO 3

srcF

s :d
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C o n s i d e r i n g  t h e  in i t ia l  e q u a t i o n  ( 2 ) a n d  in i t ia l  
c o n c e n t r a t i o n  Cj w e  m a y  write;

dCo , /?|C,  - k.Co 
d t

=  k,Co - ^ . C ,  -k ,C ,
dt

dCz ;  k j C ,  
dt

For transformed functions;

P Co  '  y3 , C ,  - k , C o  

PC,  - k . C o ' ^ . C ,  ' kz,C,  * p ^ C i  

P C , - F C l - k z C , - ^ ^ C z  

S o l v i n g  t h e s e  in s u c c e s s i o n ;

C o '  /3,  / B .C :

i P * y . ) ( P * ^ 0

C, -■ /3^ ( P + k , ) c r  
( P * y . ) ( P - ^ x )

c .  ■ ( p ' - p ( k , . k , ' 8 , ) - k , k j G ;  .

( p * i > , ) ( p  - A )
W h e r e  root s  of Ck,+k;»*^,+^i)^k,k;j_^-k,jS,*/3,/3/0
w i t h  s i g n s  r e v e r s e d .
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c »

c ,  - y S . c ;

c ,  - c ;

. 1 . 1
I h  Î W Ï . )  R W ' )

X T z Yi i Yr^j . )  ï i  {Yj,- y ,)

. y , t
/  k X  ■*. ( y j  -  y, ( k ,  + k;2 */S, ) " k , k ;

\ ïT Y i  y  I c  ^ I ~ ^ 2 )

* ( V  '  ^2 ( k ,  * k z p  f ^ i )  "Xk^je- ^
y % i  y^ "  y  1 )
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D A t ' A  :  P h o a i y m x  B

ttJWC •  0.1 «

HUH min kg m ln"' mi»” '

1 4^67 X 2 .3 4  X 10"® 4.212  X 10*^ 1.676  X 10” '

2 U 6? X 2 .34  X lo"® 1.Ü75 X 10*® 1.678  X 10” '

3 4 .6 7  X lO*'* 2.36 X 10*® 4.212  X 10*^ 4 .212  X 10*^

4 4 .6 7  X 10"^ 9 .34  X 10“ ^ 4 .212  X 10"^ 1.u 76 X 10" '

5 4 .6 7  X 10"^ 9 .3 4  X 1 0 * ^ 1.675 X 1 0 * ® 1.676 X 10" '

6 4 .6 7  X 1 0 * ^ 4 .6 7  X 10*® 4.212  X 10"^ 1.878  X 10* '

The» a l l  gawo ourveo oharaoterlaetj by FI© 3
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(aaifm i ,  pso®vAMKs a «m: vmiabi^ k i, az, a m  i ,  BisrA 2)

PWOtAM AlfHA VT (OîOTOT, TAI K 6 « OUTFtff)

m m a ia , b e sa  i ( z u i ) ,  b sh a  2(241 v

B%AL f« (2 4 1 ) , K2(241)

DO 1 I  « 1 , 25

1 BBTA 1(1)

DO 2 I  » 26 ,  61 

T = I -  Ü.5

2 B2ÏA 1( 1) e

DO 5 I  •  62, 241

3 BKCA 1(1) « BSCA 1(61)

DO 4 1 •  1,& )

4 K2(X) >

DO 5 I  •  21 , 91 

Î  « I  -  0 .5

5 r ^ I )

DO 6 I  .  92 , 241

6 K2(I) « K2(91)

AP •

BP m

cn? »

m u m  ( 6 , 201)

201 PcastMitr ( 1K1 ,  ASX, i h t ,  i w ,  5bau>ra)

AK •  1 .0
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c i  zm >  m 

I»  7 I  » 1 , a .  1

K 1(I) a

BKCA 2(1) m

D c K l ( l j  H BiSA 2(1)

D « K l ( l ;  + K 2(I) ♦ BETA 1 (1 ) x m S A  2 (1)

C a K ( l;  tt 1(2(1) ♦ C ♦ BKCA 1(1) tt B iîA  2 ( l )

X s  B K B -  4*0 n AK K C

X a sy (? (x )

Y a 2 .0  X AX

GWWA 1 a  B -  X )A  

C^UA 2 a  (B .  X)A

siGR o r  Boor have besü cnAHmm

Cl ZERO K a Cl ZS»0 X K 2(I)

Cl ZË8Û B a d  zaac u m u  1(1)
A a O jm A  1 X Gm<A 2 

B a  QAW4A 1 x  (WWA 1 

C a  GAMMA 2 X e m u  2 

d x  a  D/A

X a X I(I )  ♦ B1ÏA 2 (1 )

C1Y a (B -  GM&iA 1 X X * 0 ) /(A  -  B)

C1Z a  ( 0  - am&A 2 X X * d ) / ( a  - c)
C2X a  R 1(I)/A

CZY a  (K 1 (I) -  OA»U 1 )/(A  -  B)

C2Z a  <K1(I) -  a m iA  2 ) /(A  -  0 )
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OQX a BETA 2{I)/A

COY » (BiïfA 2 (1 ) -  GAvMA 1 ) / ( A  -  B)

COZ a (BKTA 2(1) -  GAMf’A 2 )/(A  -  C)

Ï  a I  -  0 ,5  

X a GAMvlA 1 X T 

X a  1 .C /K X F (X )

X = GAMMA 

X a  1 ,0 /E X P (X )

Cl a  Cl ZEitC X (C1X -  ClYxX -  CIZxX)

C2 a  Ci ZKKO i#(C2X -  CZXxX -  CaSxX)

CO a d  m o  Bx(CX» -  OOXxX -  COZxX)

AU'HA a ü,u2»(W ’xOO ♦ B î ^ l  ♦ CS-^2)

7 m ix&  (6 ,2 0 0 ) I ,  ALPHA

20U io m ja  (IK  , 4ÜX, F 5 .1 , 1|X, / 1 5 .6 )

SfOP 

a iB
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Mi'Ai PhOCfeAjgÆ C

T h is  u se s  v o r la b lp  ; k ^ i ^

RUH 1 COWC CÆ ^ajX JJX Û E  a Ü,1 M

/ ? l ( T  * 1 -  25 MBi a 1.678 x 10*'’

B 2 6 - 8 1 )  a -u.vX)335r ♦ 0.27133  

y?^(61 -  241) « , ( 6 l ;

y) g  = 4 . 6 7  X 1û “^  

a  2 .3 4  % 10"^ 

kg ( ?  a  1 -  20 min) = 4 .212  x  1ü"^ 

kg { ï  a  21 -  31) e O.Û02623P: -  Ü.Ü48225 

kg (91 -  841) = kg (31)

î h i a  gwre a  ourve c k & ra o te r la tlo  q î  FI& 5 « i th  th e  o h a r w te r i e t io  

ndiilnutSs
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SiiQGMmm. ü

(aCaîBKE Z, PWKiiAW! B SITîi VAKIAM K1, K2, BETA 1 , BKi'A 2) 

PKOCHAW A U m  VT (OUTPUT, TAPE 6 s. OUrKJi'.i 

ïsm m iû t.  BKTA 1(241)* BETA 2(21*1) 

iiSAl. Kl (2 4 1 ) , K2(241)

P.) 1 1-1, 25

1 BETA 2(1) »

Bü 2 I  -  26 ,  81

T « I  -  0 .5

2 BETA 2 (1 ) -

DO 3 I  .  82, » 1

3 beta 2 (1 ) -  BSTA 2 (1 )

DO 4 X « 1, 20

4 BKTA 1(1) -

DO 5 1 « 21, 91

T » I  -  Ù.5

5 BETA 1(1) -

00 6 I  •  32, 241

6 BKTA 1(1) -  BETA 1(91)

AP -

BP -  

OP a

m m i  (6 ,2 0 1 )

201 PCmKT (1H1, 45X, IHT, 2HC1, 14X, 2H02, 14X, 2BC0, 10A, 5MALPHA) 

AK a
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C2 ZKKO «

B) 7 I  * 1 , 241 

K 1(I) a 

K 2(I) »

P a  Kl(I)iÆFSA2( l )

B a  K l(l)-K 2(I)+ B iSfA l(I).E lT A 2(I)

C a  K l( l)* K 2 (l)  * B * BKCA1(I)*BETA2{1)

X a BwB -  4.umm«C 

X a SQRT(X)

X a 2.ÜHM

GAMMA 1 a  (B -X )A

G««KA 2 a (B<X)A

SZC3« OF ROOT KAVa B£SH OHAhCEP

CS ZERO B a  02 ZKHO «BIOTA 1(1) «  BETA 2 (1 )

02 ZERO P a  02 ZERO «BETA 2 (1 )

A a  GAMMA 1 m GAMMA 2

B a  0A^4A 1 « GAtBiA 1

C a  GAtKA 2 X GAMMA 2

£ a  K 1(l) m K 2(I)

01X a  K1(X)/A

C it  a  ( K l ( l )  -  GA8KA 1 )/(B  -  A)

012 a  (K 1(I) -  G m U  2 ) / ( 0  -  A)

C S X - K/A
r  a  K1(X) 4 K2(X) + BETA 1(1)

C2Y a  (B a  GAMMA 1 m f  4 £ ) /(B  -  A)
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C2SS ■ {c - GAMî'A 1 * F + ü )/(C  - A) 

cm  s  i . u / a

Oùï a 1 .u /(B -A j 

Cw£ a 1 .0 /(0 -A j 

ï  ■ X-U.5 

X « 04  J4A 1 « t  

A = 1,üAiCF(X)

Y » GAMM 2 « ï  

I  a  1.V% X P(I)

Cl a  Ü2 ZiSiO D m (dix ♦ 011* ♦ C I W )

C2 a  C2 m O a  ( C a  4 C2YhX 4 C2Z*Y)

00 a C2 ZBRu M (OQX 4 COYxA .  CvZmY)

ALPHA a  0 .02*  ( A A I  4 BP*C2 4 CPaOO)

7 CHKZ (6 ,2 0 0 ) t ,  C l ,  0 2 , 0 0 , ALPHA

200 m<üÆ  (1H ,4ùX, F 5 .1 , 3 (4 X ,6 1 1 .4 ), 4X, 2 7 ,4 )

azop

m a



“liiO”

im;- I * D

RUK 1 a iiC  OF j^GOJCITOL » 0 .1  K

/?,(T  a  1-20 KIK) » 4 .212  x  10“ ^wac"’ 

^ ^ ( 2  a  21-19) » 0.0026232 -  0.04625 

^ ^ ( T  « 31-24) a ^ (31)

^  g(2 a  1-25 Ulii) •  0 .1676

^  g(T a 26-81 M B) = -0.ÛV2523T * 0 .308 

g(T « 61-241 Jas) .  g(61) 

k^ a  4 .0 ?  X 10*^»o*^ 

kg = 2 .3 4  *  10*^■eo*'*

V hla c« re  a  oui’ve o h a ra c ta v ls t lo  o f  FIG 7
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1

jEtie .0 ,1  ( ü . 1  M) atuT P-G lu o ito i l a . ,1 N,

1 g ,c MQU5 Jiy«a;QghloitlQ acM  (.1,0 Mj

The r e a c t  k  n vaus fo llow ed p o la r lm e tr lc a l ly  a s  in  a l l  o th e r  

o ases  (îîgipex’lfrant tO) n iv in g  th e  aajne c h a r a c t e r i s t i c  oui*ve w ith th e  

r o t a t i  mini-Trum# I t  was however dbserved th a t  th e  curve was 

d isp la c e d  I to  be mor'e negative»  w hile the  minimum was n o t so pro~ 

nounoeiu V a p o r  phaoc chrcmmLogrsphy showed by com parison w ith  

s ta n d a rd s  t h a t  w  were observ in g  th e  same mechanism a s  normal wit)) 

i n i t i a l  fo rm ation  o f  th e  2»3-w >îïo-aoetai, th e  k i n e t i o a l l j  c o n tro l le d  

produ tît fo llow ed  b j  i t s  decay and b u ild  up o£ the  2 »4 mono -swoetal, 

th e  thcrmo4yn#mio^*lly c o n tro l le d  product*
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1* Koôi.gulri QXiâ Kodi^uixiA

CoiM outive Cbenlcal reac tio n s 

Pià>liGÎ.od t .  C.m Î^OBtrwici Co., In c . 

Frl/u;;ctoii, Hew Jo 'acy
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GllAtT&R 4

jM Æ .^ k to te M J S e B g g a B a i



^>uidcnaatioi> o l  XI to i  and irB u ty r

(1 ;  ^onm%Xm  o f  tW  M W1

X ylltoX  (^  g ; end n-butyraid© hyc« (20 ml) T«x*e s t i r r e d  to g e tW r 

Sfjd oojuoentrateo a u l^ i.u ric  ac id  (0 .1  ml») was added. The s t i r r i n g  

was co n tin u ed  f o r  2L hour# and tho s o lu t io n  was iio u tra lia e d  e x a c tly  

vd th  B£itui*ated sot ium kydroacide so lu tio n #  TW m ixture was t)jen 

evap^/ratea to  a  eyrup uslxig vm ter pump preasiux» and th e  syrup  so 

formed wm  d i s t i l l e d #  The syrup  se p a ra te e  in to  two ira c tio iu s i  below 

120^C W ilch proved to  be n-butyraldeJrydo oonOeixaation pixjducts and 

131^-136® 0#2 mm 1% which on h y d ro ly s is  (0#& ml tH iZŒ t r e s in )  gave 

XQrlltOl#

A n a ly sis  oo lo  G 6ü#0 H 9#2g ^  0#30*7l/,

founa C 5 9 .8  J  H 9#32 7 U 3Ü.66 7
0 I Q  ,

( a )  SeyiQ8.te> oxA datton o f  t b .  gom i«m a from l i .

T h is  was c a r r ie d  ou t in  th e  norm al way#

There was no p e r io d a te  uptake o r form aldehyde l ib e r a te d .

( i i i )  ç m d e n s a t t o  betw een eoulT m laK  .Dromrti%i#L_af f ^ P M ty r a jg e ) ^

l y l i t o l  (2*1 g> wae d is so lv e d  i n  1 h y d ro c h lo ric  a c id  (200 ml) 

and n -'bu ty ra ldsl'yae  (1 g) was addec* The m ixture was shaken v igproualy  

fo r  5 m inutes and th e n  l e f t  fo r  24 h o u rs  a t  rooKi te i^ e ra tu ra #  The 

s o lu t io n  was tk e n  n e u tr a l i s e d  w ith  s a tu ra te d  sodium ly d ro x id e  so lu tio n »  

th e  s o lu t io n  was th en  ev«t>orated to  a  ayrup which was e x tra c te d  w ith



e thano l*

t . l o  (niDthyX e th y l  ketcxm s a tu ra te d  w ith  w ater) gave two sxiots 

K l a 0#43» « u#69# The l a t t e r  oorres%x)nded to  th e  d i - a c e t a l .

The oyrup o b ta in e d  iVom the e th a n o l e x t r a c t  was se p a ra te e  on a  

s l l l o a  g e l  coluîïjn © lu tin g  w ith  m ethyl e th y l  ketone s a tu ra te d  w ith w a te r, 

üom^oimù HI J#69 was a  ayru^) I d e n t ic a l  to  tiie  d i - a c e te l  p rep ared  

p rev io u s ly *  The oocpounc Ht 0*43 was a  ay ru  which slowly c ry s ta llim e d  

sikl was re c x y a ta l l io e c  from ethanol*
0 n 0

/im Jofoie ccOc f o r  0  52,41 j ,  H 6 ,8 u  0 36.79  / ,

C 5 2 ,4  /  H 8 ,7 6  7 Ü 38.82 /

MP 108-109®

( i v )  P w io a a te  o jd o a t lo u  o f  th e  cp tiQ -M *tol-from  ( i i i )

T h is  was c a r r ie d  o u t in  th e  normal way, withioul p e r io d a te  

Cptake o r  111 © ra tion  o f  lormaldehycie*
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CquLiensatlPf) ol jg rh h # iW t(^  ^ M a im i to l )

A s o lu t io n  o f  0*1 U j}rtîutyr*alôehyde and 0*1 U Khan^îdtol }f3er& 

p rep a red  i n  U .t M b y c ro c h lo iio  a c id  and the  r e a c t io n  lo llo p e d  p o la r i -  

n ie tr io a li^ ' a t  ixrw The £X>lcirimetrlo cuk've waa smooth showing no 

in te rm e d ia te  W ille  th e  vapour phaae o)ro£ua to prams o f  th e  r e a c t io n  by 

sa q p lin g  a t  10 m ins, 30 m ins ax^ 60 mins showed only th e  b u ild  up of 

a  s in g le  coi^pound*
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i je x i to le

(1 )  SoW AmAtlot, y . d e J ^ c i u o i W

^ ^ C lu c i to l  (1.Û2 gl aiKi * ï-buiyraiael\yae (u*7211 g) \« r e  added to  

w ater (^0  ml) and oonplo te  {solution o b ta in e d , the  s o lu t io n  waa t)*en 

made up to  10U mXa ^d th  2 U h y d ro ch lo ric  ao id  (30 mi) g iv in g  0#1 U 

s o lu t io n  o f  out s t r a t e  i n  1 U hÿùPoohlûvU: acid*  The xcactlOA was 

follow ed p o ls r im o tr ic a l ly  a t  3^3 nm m é  «^ ieo tropho tom etrlca liy  a t  261 nm. 

S peo tropho tom etrio ftlly  we can  s e e  th a t  th e  r e a c t io n  i a  com plete a f t e r  

apioraKlmately 90 trine wiiiXe th e  p o la rix o e trio  curve shows the  fo rm ation  

o f  on in te rm e d ia te  a t  30 mina which p re v io u s  work )m& shown to  be the  

2 ,5  e c e ta l  vhioi* fUt^t^Ksr re a r ra n g e s  to  a  2 ,4  ao e ta l*  Vaiwa- Phase 

Chromatogrgyphy Wiowed tho  ear# i n  t h i s  case*

( i i j  ,Saiafaff.m ltteiM at;j9râ^to:,m M sU .& jË êJL ^

A s o lu t io n  o f  v#1 M D-M annitol and 0#1 M n^butyraldehycle i n  

1 U h y d ro c h lo ric  a c id  wox^ p r s jw e d  a s  fo r  I ^ g lu c i to l  and th e  r e a c t io n  

fo llow ed  p o la r im e t r ic a l ly * T h is  slowed a  smooth curve up to  ÿ*) M ns 

when em ulsion o o c u rre c , t h i s  e n u ls lo n  d e p o s ite d  o x y s ta ls  a l t e r  24 hours* 

These were f i l t e r e d  o f f  a i i  i s o l a t e d ,  and shown to  be id e n t i c a l  to  t&l 

b u ty lid e n e  k e m i t o l  by o o l t ln g  p o in t and mixed m eltin g  po in t*

UP •  82-63®

Him> NP « 82-65'^
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Reaction of Rhamnitol and  n-Butyraldehy de 

(1-1 m o l o r ) , Aqueous HC[(0-1M)at 2SV
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T i m e  mins.

10 15 2 0 2 5 3 0

3 6 5 n m

- 0  1

- 0-2

-  0  ;3 E m u ls io n

f o r m e d

R e a c t i o n  of Q-MonnitoKO-l M) a n d  0-1 M 

n - B u t y r a l d e h y de, i n HCl ( l - OM)  at  2 5 y
1
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Æzetono anc ^ G Iu c r itQ l



The 11 r a t  x>ro<3uct obtaiiicd from tîîe acetonaticMi ol j^ g lu o i to l  

m s  the tr ik e  tû l iso la te d  by In  1695 by a d ire c t  conc'eneatlon

of acetone anil jv g ln c i to l  i n  the o f 1> J^dropcn chloride*

Later w%'icers studying th is  oofx3cnsatlon have been able to  iso la te
A

rmno- arid d i-k e ta is *  Pressmann^ tnâeraon and ï^ardy again ob ta ined

tiw  t r l k e t a l  ty  eu lp h u rlc  a c id  c a ta ly s is #  U#ln^ airw  c h lo r id e  a s

c a t a l y s t  they i s o la te d  1 ,2 -0 -lsop ro |)y lideriB  ^ g l u c l t o i  and 1,2*5»6-

di-*^-lBopropyli<ieno j ^ g l u c l t o l  aac: by f u r th e r  a c é to n a tio n  o f  ti?c d lk t î ta l

v»re ftli© to  o b ta in  the tr l^ ^ e ta l  i d e n t i c a l  to  th a t  f i r s t  o b ta in ed  by 
1 %ip e ie r  ^ end so  e )nc luded  th a t  th e  t r l k e t a l  must I w e  the 1 

5*6 k e ta l  s tru c tu re #  T h is  r e s u l t  v a s  v e r i f i e d  ty  Bourne, Uc Sveewey,

S tacey  and T.iggln» who su b je c ted  th e  t r l k e t a l  to  p a r t i a l  a c id  

l^ d r o ly s l s  and i s o la te d  th e  ^ e ^ 'tk ^ ie o p ro x y lld e m ^ ^ g lu c lt o i  and the  

)*4^5#6-d i ^ l s o p r o p y l l d e n e  l> -g lu o lto l a s  c r y e ta l l l i i e  p ro d u c ts  and 

i n f e r  t>i® prsaenoc o f  1*l3^5*VM 9i^^-isopropylidcne j j* g lu o i to l  in  a  

syrupy m ix ture  by d e g ra c a tiv e  and o lrom atograph ic  methods^ w hile
#o

i n d i r e c t  s y n th e s is  has g iw n  i* 2 * 5 # 6 -d l-^ ls o p ro x y lia e n e  J^gX uolto l#



F K æ igs 

1# aHU)Hii^ cMMXi.m

Z inc c h lo r id e  under ojihydroug c o n d lt iu n s  a c t s  a s  a  JUewis ac id  

end i s  th e re fo re  a  f a i r l y  rallcl c a t a l y s t  oonpared Tdth c a t a l y t i c  

a c t io n  o f  oo iJocntrated  su lp h u ric  a c id  o r  the o th e r  n û n e ra l a c id s , 

f re v lo u o  work hen ougrtsated th a t  th e  f i r s t  stop  in  the  a c tio n  o f  s in e  

chi’lo r id e  a s  a  c a ta ly s t  i s  the  fo rm ation  o f  a  s ln o  c h lo r id e  ca rb o n y l 

conç)lex^^.

v;nCl^ 4 = U — > ZuQl^CKgC » Ü)g

In  thtî c a se  o f  bensaldehyde th e  oonpiox^^ has been  is o la te d  

and i t  «îx)wô th e  absence o f  oarbopy l f re q u e n c ie s  in  the l i i f r a r e d  

su g g estin g  |«M rtlc lp a tio n  o f  th e  carb o q y l grouçj in  the  fo rm ation  o f  

th e  complex, making th e  c a rb o a y l carbon  more su so e p tib le  to  nuoleo- 

p h i l i c  a ttao l:»

The r e a c t io n  betw een l^ g lu o i to l  and acetone in  th e  p resence  o f  

s in e  c h l o r i c  cou ld  be co n sid ered  to  be  a s  f o l lo w s ^ \

2 n C l^ ( (a Y ^ o # o )g  + J^OhUCmÆ. - >  FkOÎJÜCT 4 ZiCX^(E^O)^

Ko assu% )tion  csin be made about Uie p rim aiy  mode o f  a t ta c k

a lthough  fo rm ation  o f  a  hem i^keta l can  be p o s tu la te d  from o th e r  work
IStd th  tr io h lo x ’oaoeto ido îyâo  • There i s  no d i r e c t  evicienoe in  the  case  

o f ace tone  because th e  ic a o t lo n  i s  so  r a p id  t h a t  even a t  dep ressed  

tem p era tu re s  th e  p ro d u c ts  t f ia t  w e  seen  a re  th e  < ^ o lio  km tals#



-1

As hfio been s ta te d  previously tJ e only products from d ire c t  

oomienoation of ooetom and 2 ,-g luo lto l which have been iso la te d  are 

the 1,£-u-*isoproi3ylic^eue ^ - g iu c l to l ,  1,2-5 *6 di-jj^^isopropylidene 

g lu c ito l and tri<i-;lircproj>ylki«ne ^ - g lu c i to i ,  and a syrup # tich  se ttle d  

out before thie d i-k e ta i c iy a ta ll ia c d . t'Tesarann, /nderson and Lardy 

coitcluded from the low periodate consumption th a t th is  d i-k e ta i  cotild 

not contain  free  v ic in a l hydroxyl groups. Fovievex* the gyrup obtained 

a t  the sBiac point in  the sane reac tio n  was shown to be zcainly ua* 

o ry o to lliaed  1 ,£ j5 » 6 -d i-^ iso p ro p y lid en e  jy -g lu c ito l (Experiment I?)*  

/u ia ly s ia  of the «inc ch loride catalysed  re ac tio n  by paper ohiroimtography 

did not y ie ld  nry furt^w r inform ation while th in  icyer chroiaatogri^phy 

i^ in g  e th y l »^'ethyl 3«:»tor« sa tu ra ted  w ith water aa developing 

agent with s i l i c a  gel p la te s  was only able to  separate th r te  portions 

which cnroved to  be the mono-, d i and tr i-k e ta ls *

Vapour x^ese c! rom atography however Wiowed up th e  t ru e  oos%;laKi 

o f  t h i s  re a c tio n #  %  t h i s  techn ique  i t  was iic a s ib le  to  show th a t  th e re  

were in  f a c t  s ix  in a c t io n  p ro d u c ts  so t h a t  th e  ohromatogramis showed s ix  

w e ll d e fin e d  peaics (FIG 1) a f t e r  a  p e rio d  o f  3 hours Wien th e  r e a c t io n  

was a t  eq u ilib riu m #  The r e a c t io n  was s tu d ie d  by quenching th e  r e a c t io n  

Sit: i n te r v a l s  and a n a ly s in g  i t  by vapour yhss»  c^^romatograx^by# I n i t i a l  

(guenohijig o f  the  r e a c t io n  a f t e r  f iv e  m inutes allowed th e  p resence  o f two 

p ro d u c ts  which b&" oor%)srison w ith  s ta n d a rd s  were e v id e n tly  1*2Tir’ 

iaop ropy liderje  ^ - g l u c i t o l  and 1 #2y5*6 d i ^ ^ i a o .  >rcpylideiic I ^ g lu o ito l#  

F u r th e r  a n a ly s is  o f  t l .e  r é a c t io n  a t  f i f t e e n  m tnutes* t h i r t y  m inutes and
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t h r e e  h o u r s  s h o w e d  t h a t  t h e  r e a c t i o n  b e c a m e  m o r e  o f > m p l c x  w i t h  t i m e  

u n t i l  f i n a l l y  a t  t h i ^ e e  h ' u r a  t h e r e  l i c r e  a i x  p r o r l u c t s *  A «  c a n  b e  s e e n  

( F I G  1 )  t h e  p r o d u c t s  c h a n g e  a a  e q u i l i b r i u m  i s  ® i > p r o a c h e ü .  B y  c o n s i 

d e r a t i o n  o f  t h e  a n a l y a l a  a t  t h e  i n i t i a l  t i m e  ( i . e .  5  n l n s )  i t  can b e  

sn ie n  t h a t  t h e  1 , £ - n » r i o - k e t a l  and t h e  1 , 2 - 3 j 6 - d i - k e t a l  are I n  a p p r o x i 

m a t e l y  c q u n l  a m o u n t  a  o u ^ ’u g e c t i n g  t J i a t  t h e r e  i s  e x t r e m e l y  r a p i d  I n i t i a l  

a t t a c k  a t  t h e  p r i m a r y  h y d r o x y l s  f o l l o w d  b y  c y c l i s a t i o n *  T h e  1  , 2  

r n o n o - t e t a l  i s  p r e j s e n t  d ^ j r i n g  d i r e c t  s ^ / n t h e s i s  b u t  i n d i r e c t  s y n t h e s i s  

o f  t h e  5 * 6 “ r j o n o - k e t a l  ( E x i ^ e r i r a e n t  2 3 )  h a s  s h o w n  t h a t  t h i s  i s  c o r i ^ l e t e l y  

a l > a e n t  i n  t h e  i n i t i a l  s t a g e s  o f  t h e  d i r e c t  s y ^ n t h e s i s *

From t h i s  vm may conclude t h a t  t l ^  i n i t i a l  r in g  fo rm ation  must 

be a t  and fo llcm cd by a  ra p id  secondary fo rm ation  o f  the  r ix ^  

a t  and C^. As th e  r é a c t io n  p roceeds a n a ly s is  by vapour phase 

ohromatogr%;liy shows t h a t  th e  3*4 'B »no -ke ta l i s  formed to g e th e r  vdth  

the  1 ,2^5 ,4“ d i - k e t e l ,  and th e  3 * 4 r 5 d i - k e t o l  anc th e  t r l - k e t a l .  By 

c o n s id e ra tio n  o f th e  r e l a t i v e  am ounts, th e  1 ,2 y 5 ,6 -d i-k e ta l  i s  th e  

second i .c s t  sb u n ja n t k e ta l  and from  t h i s  i t  m ight w e ll be concluded 

t h a t  I n i t i a l  s u b s t i tu t io n  enhance a th e  r e a c t iv i ty  o f tlie  o r  0^ 

bydroxy l and enhances th e  fo rm ation  o f t h i s  ring#  T h is  may e i t h e r  be 

a  d i r e c t  so lv e n t e f f e c t  o r  a  ooi^bination  o f  so lv e n t e f f e c t  and con

fo rm a tio n a l e f f e c t s  a f t e r  the  i n i t i a l  ice to l form ation#



2 . /c i i ,

i&j Aiil^ciroUB ôi£Btî:yi rormemlôo and l^drogen ch loride gas* Jnôsr 

aiil^yurous cciiidititHio vdth c^il-Tm lar q u a n titie s  ol acetone and l-'g ;luc lto l 

t l ^  oajo r j?xt>duct i s  t::e 1,2-^-i£U3i,!i*opylideiie i;-£ lu o lto I  ^ ith  only minor 

amounts o f  otlitu* ocetnl:** T hia suggests the i^potbeaia  tlm t there li) 

in it lü u  o y c ilaa tio n  a t aa.:

Ty oo% )arl x)xi o i Ui© aJ>ov© re a c t io n  td tb  th a t  o f  z in c  c h lo r id e  

c a t a ly s i s  i t  i s  c*victent t h a t  th e re  i s  a  d if fe re n c e  b e t^ ee n j iiomo^^neoua 

and inhumogeneouB re a c t io n  s in c e  irx Uec inhomogeneoue r e e c t io n  w  have 

ra p id  fo rm ation  o f  t l  e trii* -ko tal ann tixe d ik c ta i» #  Xhi& must be due 

to  th e  f a c t  th a t  ^ -g l iK îi to l  i s  only s l i g h t l y  so lu b le  and i t  i s  the 

so lu b le  portion  t h a t  r e a c t s  w ith  th e  excess acetone* T h is  s t i l l  le a v e s  

th e  Cg l^^roc^yla more r e a c t iv e  b u t  enliances Idhe r e a c t i v i t y  o f  th e  

ot^ser ly c ro a y ls  o f  th e  sm all amount o f  ^ g l u c i t o l  i n  s o lu t io n  w hile i n  

th e  com plete ly  homogeneous r e a c t io n  t h i s  c o n s t r a in t  does n o t apply#

(by ‘‘U lphoric  o c id . The i n i t i a l  c:b@enoe o f  th e  1 f2-TOno-y.etal f u r th e r  

su g g e s ts  t h a t  once t h i s  i a  fonasd th e re  i s  a  vexy ra p id  r e a o t iv n  a t  

o th e r  pOBitiorm g iv in g  d i^ k e ta ls  and th e  tr i^ ^ h c ta l ,  s in c e  a f t e r  a  p e rio d  

o f  tim e th e  1^2-mono k e t a l  i s  seen to g e th e r  w ith  a l l  tîie  o th e r  ket& lo 

( f lG  3 ; .



m sT i/u , /c n j  w  m

rhio work hcua onl^^ v e r i f i e d  p rev ious work^ ac i t  heis shown th a t  

oorrpcunoB H I ,  XV are  ^,U^^iaopropyliôernû  b ^ g lu a i to l  an t 3#4^5*^ 

di-*j^ioopropg'li<3ene ^ « g lu o l to l  i^ a ije c tiv c ly  and t h a t  th e  t r l k e t a l  i s  

ti?e 1 |2^3f4-5>6 trlH ^^leopi'opyX lt'ene ^ g X u e i t o l  a%&d th a t  tijc  i n i t i a l  

r i n r  which i a  hvclrolyaed i s  tfie 5 ,6  k o t s l  ring#

From tlje  a y n th e tio  s tu d ie s  i t  has been shown th a t  the  1 ,2  mono 

ketaX iB p robab ly  th e  f i r s t  r in g  system  formed arid t h a t  th e  b#6"»ono- 

k e ta l  i s  extra(HBly u n a ts b le  mO n o t found in  th e  d i r e c t  sy^ th 'S tic  

p rocess#  M oreover, h y d ro ly s is  s tu d ie s  have aga in  shown th e  i? ,6 -k e ta i 

riiv> to  be fnoie s u s c e p t ib le  to  bycrolysis than  th e  o tlie r  ketaX r in g  

in v o lv in g  the  pritta**y hydroay l ( i# e#  tl”ie 1 ,2 -iw sta l;#  %e m i ^ t  ooncXudc 

from t h i s  th a t  i t  i s  a  s t c r i c  c f i e o t  o r  t h a t  eX eotronio  f a c to r s  a re  

involved# There would seem to  be vexy l i t t l e  o r  no d i f l ’erciKJS in  the  

o le o tro n io  environm ents o f  th e  r in g s^  Bugfpating t h a t  i t  i s  th e  d if fe re n c e  

i n  th e  s t e r i c  env ironm ents o f  tlie  two r in g s  tnhich i s  d ec is iv e#

P ro to n  m agnetic r e s  nance s tu d ie s  on tW  k e ta l s  b&m shown th a t  

th e  3 ,4  k e ta l  r in g  i s  in  a  d i f f e r e n t  environm ent to  t l ^  1 ,2 -and $ ,6 -  

k e ta l  r in g s  b u t  i t  has shown no d if fe r s n o e  in  tibc' environm ents o f th ese  

two r in g s#

i rom th e  above r e s u l t s  we can  on ly  oonolude t h a t  th e  l ^ g lu o i to l  

m oleoule i s  c o t oyssnetrioa l in  i*eaotlon^#^ _   ̂ c x y s ta l
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AhuU,0-v.̂ _.̂ .:

The ûoctoiie MtOD graûc J r i  où over m ii^drous laag^ieaium

sulpimtoe C jjiiïiÉîi'oiQl gt'atki ^^gluoitol Meta atmljaed b y  oXectrophoi'eais 

(viuiauate; tu oheol: for * #

rgoparatlQ K  o f  1»a<>i».Xaü,apy>.yIi<3eoe»I»-CXucitoX^ (C0i3P0%:a 1)

^ G i u c i t o l  (1ÜÜ g j \vafi added to  a  s o lu t io n  o f aiiio  c iilo rxde  in  

aootoixe (tdU g OX et s o lu t io n ;  ano th e  suspension  was sl:iaécen fo r  

o x itm te i^  two aoô a  h a lf  hours* PotassiiL :. cax'boimte s o lu t io n  

( ib ü  g o f  a  jXiw s o lu t io n ;  m& th e n  added and th e  mL&ture f u r th e r  sliaKon 

f o r  fix teen  m inutes# The r e s u l t i n g  s l u n y  \taa tX^zx f i l te i< e d | six) tl>e 

re s id u e  v a s  v a siW  v d th  soetozjS (l&U m l; azid the  ooat>ined f i l t r a t e s  i^ r e  

o iukzen trsted  to  & g^r^p under is^ùooeâ p ressu re#  T h is s /ru ^  WS3 

e x tr a c te d  vd th  h o t see  tone  (400 m l; u n t i l  oxil^ a  m a l l  opaque mass 

remauned# The ecetone s o lu t io n  v a s  decan ted  and co o lsc  a t  *3^ '̂ f o r  

teo  dc^s Wien a  s h i te  s o l id  was deposited#  T liis  was recx^ s t a l l i s e d  

fro ti etX iam l # v i n g  W^ite ne idles#

MP 1b?#5 ** 168^ Y ie ld  4#d g  « 4#S  ̂ s r t  s t a r t i n g  m a te r ia l

US MP 167 -  167.3^<

[ o < J  = - I O - è 3 [ °  2*46 g  i a  e c h a a o l]  
D
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i3SüSEaàtet‘ oi-tJic «oet<at« Qf_1 «2~v>-l»?i:yoi>yUae.iie iMSluoltol'*

1 g2-0-I»opropyllc l«rie-i^C tluo lto l (0*25 êJ addec to  a c e t lo  

anhydride ( l  ml; oiid pyrideiie  (7#3 g) a»^ tXe m ix ture  lé  f t  a t  roofo 

tec.'iperature f o r  one dqy# The m ixture  va# then  evapo ra ted  to  a  s y r t^ ,  

vhioh waa taken up in  e thano l*  The e th a n o lio  s o lu t io n  d e p o s ite d  

W dte  c r y s t a l s  on oooH uf * The c r y s t a l s  v e ie  r e o r y s ta l l i s s d  tv io e  

tvofii e th a n o l.

Mr 92 .5  -  95.5*'

LIT HP 95.Ü -  9 3 . ^  ('

ÏISLD Ü.39 g SÔ.7/Ï
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I r e p s r a t m )  Qf th e  M nmoate o f  1 . 2»>>rrIwm-.Qi)yU<jew  ^ r 2 À M M ^

1,2 - (^ ls o i  ro p y lid e m  j> G lu e i to l  (0 .2 3  g j v»® added to  a cooled  

s o lu t io n  o f benspy l ohXorlde (1 ml) and p y r id in e  (7*3 m l). The m ixture 

was l e f t  iu  the  dai^c f o r  l iv e  dpys a t  room tem p era tu re . The m ixture 

vas th en  poured iiXo  a  la rg e  volume o f  Ice  w ater wXieu a  %rrup was 

d e p o s ite d . The ayrup was e x tra o to d  w ith  e th e r ,  th e  e tW r  e x t r a c t  

van washed w ith  w ater fo u r  tim e s , d r ie d  over anhydrous magnesium 

®ull>hate and oo i;oen tra ted  to  a  sy r^ p . The ao^rup was tak en  up in  

e th a n o l «no th e  so lu t io n  s to re d  a t  - 13^ f o r  th re e  dsD-s làmi w hite 

oxy s t a l e  were d e p o s ite d . These were x x ic ry s ta llla e d  tw loe from 

e th a n o l.

ISP 97 .5  - 9b^'

UX  MP 97 .5  - 9fc®v‘

H S U ) 0 .4 9  g -  6»4
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larauMC.tlam a t  J t e M a  ahBjacX b o ra m te  o f  t.2 -v -l# o D ro i« rlld « n #

1 ,/-^ ^ Ia o p ro p y lid e iie  Iw C lu o ito i (0#03 &) was d is so lv e d  i a  d%y

met}>anol (2  ml) and phenyl b o ro n io  anhydride (0.G47 g ) ( l  mol k e ta l  %

2 iw l P h e ty l bo ron io  a o id ; .  The m athanol was evapo ra ted  o ff#  The oïily

s o l id  so cibUkXmO was tak e n  up In  pe tro leum  e th e r  (BP 6odO®C; and

f i l t e r e d .  The f i l t r a t e  was evaisorated to  a  w hite s o l id  vhioh was

r e c r y f t ta l l ia e d  from p e tro leu m  e th e r  (BP 6o -  6u^C;#

R epeated ree ry  s t a l l i  a a t io n  gave f in e  fea th ex y  needles#

MP 103-104®

II& U ) 0.051 g -  6CK 
26

(o< )p  .  7 .728 ( o 2 .v404 i n  p y r id im j

In f r a re d  iQ>aatrum (KBr DiSO)

Ho peak  a t  5300 om*^ abaenoe o f  hyaroay i 

Peaks a t  1600 c m ' \  1500om "\ 1 5 0 0 ^ -1  o h a ra e te r is U c  o f  

pheqy l bo ro n a te
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Boron of  |>henyl b o ro n a te  o f  1 .g -u -IcopropyX ia»m

The boron  c o n te n t \fas determ ined « p e o tropW to m e tr lo a ily  due to  

th e  l ib e r a t i o n  o f  p^mxiyl boron io  ac id  which abmorba a t  219 n»*

A c a l ib r a t io n  curve r e l a t i n g  o p t ic a l  d e n s ity  to  a m w  t  o f  boron 

p re s e n t  was o b ta in ed  ty  d isa o lv ln g  p h c r^ l  boron io  anl^^dride (ü .é /IO  g) 

In  aqueous m etlianol (2  1)«

A liq u o ts  o f  t h i s  s o lu t io n  (0*5 m l, 1 m l, 3 i r l ,  4  ml and 5 ml; 

were v ith d ra is i  and made to  100 ml and theix* o p t ic a l  d e n s i t i e s  

measured a t  219 nm. Those r e s u l t s  wore used to  draw th e  c a l ib r a t io n  

graph (FIG 1 ) .

The eotliF iation o f  boron In o rgano-boron  compounds, when boron  i s  

a tta c h e d  to  a  carbon  atom re q u ir e s  d r a s t i c  t r e a t^ a n t  and th e re fo i^  i t

i s  more co n v en ien t to  use th e  o p t ic a l  c e n s i ty  o f  th e  ^  -  B
/
X

T h is

i s  p o s s ib le  l o r  p h e iy l  bo ro n a te  s  o l  po ly  hydroxy compounds because under 

th e  c o n d it io n s  o f  th e  r e a o t io n  th e re  i s  ra p id  and o o o ^ le te  h y d ro ly sis*

H -  Ô

H

fü I Ü -  H -
\

B •  f i ♦ 2n1L0 —" » ^
/  ' . 0 - 8 .»

\
4 n

n H -  0

The phenyl b o ro n a te  (o.üüBÜ g ; was d is so lv e d  in  50^ aqueous m ethanol 

(10  m l) , an a l iq u o t  (2  ml) was i^mmoved and d i lu te d  to  1w ml and th e  

o p t i c a l  d e n s ity  measured a t  219 z#m*



-Zo6-

scMmq} BOi.ot OPTICAL rt̂ axsr g E otü jiv /ioü  m l

Ü.5 ml In  100 ML 0 .145  1.745 x 10*^ g

1 .0  ml In  100 ML u .2 %  3 ,49  x 10*^ g

3 .0  ml in  100 ML 0 .868 10.47  x 10”^ g

4 .0  ml In  100 ML 1,15 13,36  x 10” ^ g

5 .0  ml in  100 ML 1.42 17.4,? x 10"^ g

O p tic a l  L enx ity  o f  Cotq?ou»J * 0 .792  * 9 .7  x 10*^ g boron /100  ml 

0.0088  g  eoapouiBâ aliould contm ln 9.662 x 10**’ g  bo ron /100 ml 

C aloulatw d ^  b o ron  f o r  a  b i s  pheqy l b o ro n ate  v 5.456*»

0baervO(ÿ> boron  fO r a  b l#  y h e iy l  bo ronate  » 5.51#

AmOyala C a lc u la ted  0  64.00QI& H 6.1)% B 5 .4 3 ^

Obeerveâ C 64 ,09^ H 6 .06#  B 5*51#
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t o  . . a m a W  A  M  jb^.^

S o lu tio n s  (q«015 M) o f  eoJlufA fw tap e rlo d a te  and potaamium 

to d a te  (A n a la r G rad e), w r e  made up by d ia a o iv lü g  in  bo th  o ases  

{uéb%$ g) i n  250 mis)# A llq u o ta  (1 ml) o f  tl>© s o lu t io n s  were d i lu te d  

two hundred and f i f t y  tim es and th e  o p t ic a l  d e n s i ty , o f th e  r e s u l t in g  

s o lu t io n s ,  w r e  measured a t  223 ^  w ith  % ster a s  th e  re fe ren ce*

Considering, th e  sodium nsta^^eriodate  s o lu t io n  to  00* t a i n  

am) KXÿ^iO^- and t)ie po tassium  io o a te  s o lu t io n  to  o o n ta in  

lUÿ&lOj* anc Q ^ I O ^  a  l i n e a r  c a l ib r a t io n  graph z s l a t in g  o p t ic a l  

d e n s ity  to  imvootitBgp o o ^ p o s itio n  o f  ajq '̂ s o lu t io n  ccm taiz ln g  a  m lx tu te  

o f  th e  two io n s  a t  t h i s  d i lu t io n  was drawn#

' iü ù ^  OPTICAL m i S m  223 Û»

Ü 1u) u#579

100 0  W#1ü0

Oowÿooaù 1 ( c  U#Ol g ) vtm weighed o a t  a o c u ra ts ly  and d is so lv e d  in  th e

0#015 M sodium ms ta p e r  lo t  A te s o lu t io n  (10  m l;# At cozxvenisnt i n te r v a l s ,  

a l iq u o ts  (1 ml) were i*o<Boved, d i lu te d  two hundred and fif% y tim es and

th e i r  o p t ic a l  cA nsity  Jxieasureo# From the  c a l ib r a t io n  graph th e

i n  t l #  s o lu t io n  could  be deciuesd and t h i s  r e p re s e n ts  th e  ^10^ reduced 

by th e  compound# Hence th e  nuui^er o f  mois o f  p e r io d a ts  reduced by one 

nap i  o f  coM%>ou2id I OMi* bs c a lc u la te d #  The method was checked u sin g  

th y  le n s  ü a is t i to l  a s  a  s tan d ard  compound#
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oi’XiCiuu im < sm  ' / l ü '  %(&&..

Af 4  i:ffl.ËUIi.îKD UMAKk

Ot»8'^u«d 1 Ü.UÜ95 g U.187 8 2 .7  5 .0

Compound 1 Ü.U104 g u ,147 g o .6 3 .0

Comgwuni 1 O.OÛ83 g U.237 72.3 3.0

2 » 5~v>“lfc tl^ len®

M annlto l ^.0101 g 0 .455  y , .ü  1.01

Olncse one raol o f uorpound 1 x « ( ^ r c a  3 .0  mol of p o r lo d a te  f o r

o x ld o tio r; i t  s u e t  o o n ta ln  3 p o lrn  o f  ▼ Icinal i^ydroxyl. 2®*"

m olecu le .

&K&:
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l iW p » t* d  M  g<Krlod«te

sssM.x&:mu:ék.J:iRsm}-v^

The loxmXoehycie vùb eetlm atecl « i^c tro |ïh o  tome t r i e  a i l ^ ,  by i t s  

c o lo u r  re e c t io n  in  th e  preeenoe of ohrofri ^fcopic aoi<3« the r e s e a t  was 

p rep a red  by d is s o lv in g  ch iom otrop ic  so ld  sodium s a l t  (ü$2 g) i n  w ater 

(20  ml) and abiding 12#S M auXphuxdo a c id  {80 ml) { l# e . Ĥ O ; Cone# 

hgSO^ 1 t 2 v /v ) .

The same s o lu t io n  of 2^^v.^M ethyien0 !% n n lto l and compound 1 in  

aodiust R cta^w riodate s o lu t io n  were used a s  fo r  th e  pi*eceeding experim en t, 

/ i f t e r  2u hra, a l i ^ . ^ t s  ( l  ml) froc* th e  2,>-w-M etliylene M antiitol s o lu t io n  

vmre d i lu te d  a c c u ra te ly  w ith  w ater to  10 ml# 20 ml and 50 ml* I*he 

s o lu t io n  o f  ootiF|K>und 1 (1 ml) was d i lu t e d  to  1u ml w ith  w ater. From 

t i e  d i lu te d  so lu tio n s#  1 nd was t r a n s fe r r e d  to  a  20 gnl stoppered  t e s t  

tul>e and a  f i f t h  tu b e  oontal&aing e a t e r  (1 ml) a s  a blaiA :. I n to  e e d i 

tube  was d e liv e re d  2Q^ s<|ueou8 sodiim  s u lp h i te  s o lu t io n  (o#1 mi/ from 

a  n lo ro  b u re tte #  and ohrom ctroplo  a c id  re a g e n t (8#4 ml) from  a  b u r e t t e .

The f iv e  tu b es  ware heated  fo r  one hour In  a b f> lling  w ater b a th  

d u rin g  which tim e v i o l e t  c o lo u ra tio n  o f  v a ry in g  I n t e n s i t i e s  developed. 

A fte r  ooolln^:# 0#^^^ aqiuoous th io u re a  s o lu t io n  (0#5 ml) was added to  the  

s o lu t io n  from a p i p e t t e ;  th u s  b r in g in g  th e  t o t a l  volume in  each  tube to  

10 m l.

The o p t ic a l  d e i :e l t ie s  a t  570 nm o f  t i e  fo u r sample s o lu t io n s  

were measured# w ith  th e  b lank  s o lu t io n  in  th e  ra fe ra n o e  c e l l*  Under
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t^)C8e c o n d it io n s  th e  2 t oi  gave r i s e  to  an e q ^ m o la r  

# a n t l t y  o l fornioldoiyae arki by p lo t t i n g  o p t ic a l  d e n s ity  a g a in s t  t h i s  

oaXoulatod fom m li co n ce n tra tio n #  a  l in e a r  o fd ib ra t io i i  grai?h was

obtained*

■A acM, Æ 570

17.47 * lü " ^  g  1 .24

6»Jü X 10**  ̂ g  U.5

3 .4 i  X 10*^ g  0 .267

The sample s o lu t io n  p rep ared  from coaypoumi 1 had an o p t ic a l  

d e n s ity  o f  and from tlie  c a l ib r a t io n  gra^h t h i s  corresponded to

a  form aldehyde o o n o e n tra tio n  o f  1)#5 % 10*^ | / 1 0  ml form&ldebyd»*

1 mol o f  oofapouik^ 1 1«Q2 mol o f  form aldehyde on p e r io d a te

ox id a tio n #
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C a l i b r a t i o n  G r a p h  r e l a t i n g  O p t i c a l  [
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I ; :  ■

a r r r : .
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oi' iC ixn iO iim  2 ; ^

^ - C lu o i to l  (100 g) m »  ôîîaken w ith  a in o  c h lo r ia e  arid ace tom? as 

l a  ^i^orXtsent 1 lo r  lo u r  hour© ark) th e  r e  A ction Ddxtui^e worked up l a  

th e  aofî^ nwy* Tho ©yri^i eo o b ta in ed  wee tl*>a e x tra c te d  w ith  petro leum  

ethtkv (BP 30*-1tXi^0)(i00 ml)* The l iq u id  waa deoanted and coo led  to  

room te t^ ic ra tu re ,  a  eyx'up a e ttle c l o u t and th e  so lv e n t ag a in  deoanted*

TW so lv e n t vma î-;tlrred  a t  ^12^* ' ami a l t e r  12 hours c r y s t a l s  were 

deposited*  Vhese f i l t s r o d  am; r e o i^ s ta L l is e d  s u o c e s a iv e v  from  

d i - b u ty l  e t l ie r  and a&ajU  ̂ petro leum  e th e r  (B#' üLmlüU^O) to  g ive c ry s ta ls *

Mp

L IT  » '  -  9 â .J (*W

I
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9

o 1 t M  a y ,i^  f i r s t  jErok the

Petroleum  e th e r  i n  is»xpérim ent d.

The syrup (1 g) wais f re e a e  d r ie d  le a v in g  a qyrup v^ioh was

disB olved in  p y r id in e  (20 ml) and t h i s  s o lu t io n  was coo led  In  le e  

and bcnaoyl ohlorlc ie  (1*3 ml) was slow ly added over 13 minute»# The 

mixtmx: was l e f t  a t  room tem peratu re  io i  24 houi'S and th en  pointed 

In to  ic e  water# Â ayrup was lormed Wiioh c x y s ta l l i s e d  on s c ra tc h in g . 

T h is  was c r y s t a l l i s e d  and r e o r y s ta l l l s e d  from ethanol*

KP I j lf  -  134.5® ‘

Ï I 1 M  1 u 1  g

By com parison w ith  an muUmntlo san$le^ t h i s  proved to  be the  d l -  

bensoa te  o l  1 #2^3#6~dl~"V-lmopropylldsn# ^ C lu c i to l #

L C  KP 134 -  135®:
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- iû L â iS i i iL lk

F'ro p n ru tla it  o f  t t »  d lbeim ontc o f  1 .2-3 .6-I1 .-u-l*ogiro& jX tae»e-£ -C l i i c i to l ^

1 # ̂  ~ y * 6-14-'.. -  % sDp*"0 ,py 1 iuen» lu o  i  t  o l ( l  g) r/vm â im olveâ  in  

pyrld lfx ) (20 mlj aïk tW  s o lu t io n  oooled iü  water* Banaoyi a h lo r id a  

(1*3 ml) m a  slowly aôced over 13 m inutes mâ ttm  s o lu t io n  l e f t  a t  

teaç^erature fo r  21 b.iars^ The s o lu t io n  was th en  poou^d in to  le© w ater 

g iv li%  a  syrup which c ry n ta ll la a c i  on aoratohin^^ arhl ^ tio h  a f t e r  auoceseivo 

re c ry  e t e l l i  fiat tons from eU îaûol gave w hite czy a ta la*

KP 1%  -  1)5®

L K  m '1%  -  1)3® 

x m s  1 ,6  c

11

M W a lm U a B  o f . ^ .  a t'.n eU m lJK fS rw a l  g ro w *  m

The me t ie d  l ( # n t i o a l  to  t h a t  um à  f o r  experim ent 6  f o r  eo(^)OWk:

1 was unea w ith  th e  fo llo w in g  re a u lta *

W ig h t o f  eodium me ta p e r  io d a te  i n  10Q ml -  1^)326 g 

W eight o f  ^ o ta e a lu tt io d a te  , i n  10Q ml # 0»332â g

h e ig h t  o f  ooa^uD d I I  tak en  # u#0l10 g

O p tlo a l D ensity  « v#$10

% C pU to  > 26 ,3  %

O olv Uptmk# m 1 ,o 6  mctiB

2«3- 0 -r/*t^3rX«>8 naonltoX  w ig h t  tak e n  # 0,1u11 g  

p .' O p tio a l P e a a itjr  « 0 ,4 3 )

, $  % ta k *  ■ .  ) 6 . 4 #

ÊS ' ' M alar Uptak* ■ 1,01 mala
m
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of lorualtieltYcc lib e ra ted  by ;jcriodate oxidation  

o l  ocompound IX 

The method uaed warn deac^rlbed l»i exj;.>erliwânt 7#

K e e u itt-  Mois o l  fo rm aldehyde/no i o l oom^iound I I  » 0*0 mois*

n

g r * P f  a t io t i  oi l>i-M ~;iK >JTgavU c«t»-l- iL lu o ito l '' *^ 

j^ G lu o l to l  (2X> gy wa» added to  a  s o lu t io n  o f  ace tone  ( 2 ^  adLy 

and c o n c e n tra te d  su lp h u ric  ac id  (2  ml)* The j ^ l u o i t o l  ra p id ly  went 

I n to  s o lu t io n  and th e  s o lu t io n  was l e f t  a t  room tem perature  fo i 24 

hours* The s o lu t io n  was thien n e u tr a l i s e d  w ith  0*88 emnonia (7  mis) fod 

po tassium  o a rW n ate  (SO g) and th e  m ix tu re  was si^sxen f o r  )0  mlns* The 

m ixture was th en  f i l t e r e d  and the  re s id u e  washed w ith  aoetone (50 ssiy* 

The ooobined f i l t r a t e s  were o o n o eu tra ted  (30  m is) and t h i s  was added 

to  Ic e  w ater ( l  i j  w ith  v ig o ro u s  s t i r r in g #  A was d e p o s ite d

which s o l id i f i e d  on aora tch lng*  T h is  so l id  was f i l t e r e d  and r e c r y s t a i -  

U s s d  from aqueous ace to n e  (1 :2  made s l i g h t ly  ammoniacal to  r e ta r d  

ly d ro ly s isy *  f i n s  n e e d le s  wexe slow ly deposited*

MF 46 -  47®

U r  MP 46®

Ï1SU) 10 ,7  g
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EartlaX mold Ij.dr<Ay»la o f l  rl-L -1  w.prQigflideim-L'-G lue i

ti*l-ao© toiJe ^ ^ C l u d t o i  (3T#J ffj vtm d is so lv e d  In  a b so lu te  

aXoohoi (792 ml/ c a i ta in i i ig  3 h hydruchlo iit^  ac id  (16*2 a l )  and the  

m ixture woe l e f t  o t  room ten!j>orature f o r  99 fd rn te s#  The iidxtore 

was th en  coo led  to  0^ and n e u tro l la s d  e x a c tiy  w ith  barium  cax'bonate*

The m ixture warn f i l t e r e d  ano tl:e e o lld  re s id u e  washed w ith  ethanol#

The cofit)im»d f l l t i 'a t e s  were evapora ted  to  a  qyrup unâer reduced 

p ressu re#  I'he a.yrm> eo o b ta in ed  was e x tr a c te d  w ith dry  acetone  coo led  

in  an ioe  bath# Vfye a ce to n e  s o lu t io n  was ev ap o ra ted  to  a  syrup  w^.ioh 

was d is so lv e d  e th a n o l (50  ml} aîxî t h i s  e thw ao llo  s o lu t io n  was poured 

i n to  m n o n in o a l Iced  w a te r, the  e l l  Wiloh was p r e c ip i ta te d  soon s o l i d i 

f ie d  and WAS r e c r ^ s t a l l l s s d  from aqueous acetone  (2*1) g iv in g  f in e  

needles#

ME 46 -  47®

ÏIKU) 1 .1  g

By m eltin g  p o in t  and i x tu r e  m e ltin g  p o in t  t h i s  was shown to  be 

I d e n t io a l  w ith  the  s t a r t i r ^  caaterla l#

The aqueous s o lu t io n  tvom above was e v % o ra ted  to  a  i^ ru p  which 

was e x tr a c te d  w ith  oold  bei^sene le a v in g  a  s o l id  which was r e o r y s ta l l l s e d  

from ace to n e  g iv in g  a  s o l id ,

IIP 89 •  90®

LXr HP 89 -  90®

XJBUi 0*75 g

t h i s  i s  coegound XII#
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The bcrizeno s o lu t io n  v-a» ev ap o ra ted  to  a  ayrup which ?7Ab 

d i s t i l l e d  a t  0*1 mn and 11u-112*^C g iv in g  a  o o lo u r le a s  ayrup ae 

d i s t i l l a t e *  T h is  m a  o r y s ta l l l a e d  from pe tro leum  e t} o r (BP 40 

6o^C) g iv in g  wîilte c j ty s ta ls .

IIP -  37° 

î j : r  NT 36 -  56 .3 °

YIELD G.8 e

T h is  l a  compound IV.

A fte r  d i s t i l l a t i o n  a  c o lo u r le  so re s id u e  rcraairjed t h le  i s  

oof^pound V.



jÿü 1b

Of tlie  im hiiv o ï  v i c l^drQXr 1 frgup#

lii.,QQffiaouftj,» .Xil s Gù _IV _b]r oAiûxAim

/  œctJjoo id e n t ic a l  to  t h a t  used in  experim ent 6 f o r  compound I  

waa used w ith  th e  fo llo w in g  r o s u i t e .

e ig h t  o f  sodlurr am tapei'iooate  in  100 mlo w ater « u*3326 g

W eight o f  potaaolum  lo d a to  in  mlj& w ater « U. 3326 g

o f  oor^ound I I I  taken  » C.OC37 g

Ttolght o f  oof%)ound IV taken » 0#0(^7 g

oom m t) OFTIOAL i m s m r  ^  ‘j t i m e  w c w k  u p ta k e  

H I  o$;52  3 3 .3  ^  1 .90

B  0*366 16*3:4 1 .08

Uptake o f  2 thylene-M am nitol

^ I g h t  tak en  » 0.01011 g 

O p tic a l  D enaity  « 0 .4o3

)G Up take .  36 .4  36

M olar Uptake # 1.01 mola

m 'm r m 'f  i6

gmtlmm&joB o f  teH B ald . larde lib tr^ im à  W  W .  .ttr lo d lia »

fti: .« sm w jf „ilf,..w2g. l i
The method was re p e a te d  a#  f o r  experim en t 7 .

Mol# o f  I formaldehy<3e l ib e r a te d  p e r  mol of  ooa(pounâ I I I  »  1 .9 9  mold 

Mois o f  form aldehyde l ib e r a te d  p e r mol o f  oompound XV # 1 .1  mole

2 #
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17

U a tio n

o o m m i )  V

The qyru^ l e f t  a l t e r  tlie  vacuum d i s t i l l a t i o n  d id  no t c x ^ 'a ta l l ia e  

and woa shown to  he a  m lx tu ie  o f  two oo%)ounde by v i^ iu *  phase chroioa- 

tography ( i n  poly phentoy-phenoxy benaens on s i l ic o n e  t r e a te d  c e l l #  

(p .p .e *  ) a t  175° )♦

The oyrup was snibjected to  p e rio d a te  o x id a tio n  in  th e  u su a l . 

The m ix ture  (0#5 g) waa d ieeo lv cd  in  sodlur» m etaperlodate  (u#3 M 50 tnla) 

and l e f t  in  the  dark  fo r  24 h o u rs  a t  room te n ^ e ra tu re ,  the  s o lu t io n  was 

then  n e u t r a l i s e d ,  s a tu ra te d  m itt soOixim c h lo r id e  and e x tra c te d  w ith  

o}>loroforcw The o b lo ro fo n a  s o lu t io n  was d r ie d  and ev ap o ra ted  to  a  

g/ru|> Wiioh was d is so lv e d  In  5Cî? a c ^ o u a  e i^ n m l  (50 m is) and warmed 

on a  w ater b a th  w ith  1H 1 2 0 ^  r e s i n  (0#5 g). fo r  1 hour. The r e s in  

was f i l t e r e d  o f f  an^ th e  e th a n o lic  s o lu t io n  evapo ra ted  to  a  ^ r u p .  The 

myrup eo ob ta ined  was Sj^aotted cm paper and su b je c ted  t o  deaoending 

l iq u id  ohrom stography u sin g  b u ta n o l/p y rld e n a /w a te r  (6 /4 /3 )*

Using s ta n d a rd s  tb s  egrrup was shown to  c o n ta in  x y lo se  and 

a ra b ln o a e . (No Hf v a lu e s  can be quoted in  t h i s  case  as i t  i s  neeessaxy 

to  a llow  tW  so lv e n t f r o n t  to  run  o f f  th e  paper to  d b ta ln  s e p a ra t io n ) .
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16

of .fee 2Aqc Chloride oatmly#ea gftaoUon W tw en  

J -m tim  JiaXt^gyt^Mw Phape (?him ftte ia-aito

{?^perijnent 1 i?a8 re^^joated on 0*CK>5 o f  th«  o r ig in a l  s c a le  and 

tl3c re a c t io n  v/aa ctop£>ed by th e  a d d it io n  o f  aodiuja hydrcacide (2  ml 

o f  3 KOiiMAL} ftfte i’ 5 m inutes* 15 i^-lnuteo* 50 M n u tea  and 5 hours*

The aaraplaa were a v a p w a ta d  to  c3r\meaa and e x tra c te d  w ith py rid in e*  

The p y rid in e  e x t r a c t s  were d ried  and a l iq u o ts  were o< n v e rted  In to  

t h e i r  t r i f i e t l y l  s ily X  e th e r s  in  t^is u su a l These were «^i*^3y«ed

by vapour phase ohro*m togra#\y using  a  1Ĉ - ppe column a t  175^  ̂

aAWPRUi t i m  K.V o f  peaks r e l a t i v e  to  D 4Z a;lT 0LJB

5 Clins 1% 1.Z 4; 1*56

15 «1ns 1; 1.241 1*58; 1 .5 ) ;  l . ë ü

)ü  mina 1 ; 1.241 l* )0 î  1 .5 )1  1 .80

3 h r s  1 | 1 .2 3 ; 1 . ] * ;  1 .48 ; 1*77; 2*23

m à  a  sh o u ld e r a t  1*92 

Standax*d leo^ATopylldene ^ ^ C lu c i to ls  gave th e  fo llow ing  r e s u l t s .

E .?  1 i> j^ U C lT O L  

K.V 1 .24*  1 ^2^^Xsopr0p9rlid»na-^H&Xueitol 

k.V 1*38 m 5.4-0^1 sopropylioem-^j^Glucltoi 

H.V 1 # 1^^5»6-l^l?^-*Xeopropylicene-^^lttoitol

M.V 1*77 « 1 i~ \:>Isopropyliiene"^^lucltol

, K.7 1.92 « 3t4^5f6*'Pl^^lsopropyl4dene-^*<*luoitol 

R.V 2 .2 )  * T r i^ ^ I e o p r o R f l id e n e '^ ^ lu o l to l



Fig.1
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A n h y d r o u s  Z i n c  C h l o r i d e  C a t a l y s e d  

R e a c t i o n  of  D • G1 u c i t o l  a n d  A c e t o n e

m m s

15 m i n s.

1. D - G l u c i t  ol

2 . 1, 2 - m o n  o-  k e t a l

3. 3,4

4. 1,2;5,6 di-  k e t a l  

5 . 1,2;3,4

6, 3,A;5,6 ' '

7. 1,2'3/i-5,6 t r i - k e t o l

3 0  m Im s .

3 h r s .



225-

S u l p h u r i c  A c i d  C a t a l y s e d  R e a c t i o n  

of  D - G l u c i t o l  a n d  A c e t o n e

3 0  s e c s .

I . p -  G l u c i t o l  

2 . 1,2 rnono-k et ol  

3.3 ,4  "

5

5 m i n s .

4 1, 2;5,6 d i 'ke t a l

II

- 6 . 1, 2;3,4;5,6 t r i -  

*k e t a l
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müiAUiAc ac id  oa ta ism à  w w t k w  b # # e $ n

^G iw cl.taL _a^ ;.. fcA W m . b.y Vm%).ur .xbaGe ChroiafttofiyttDhy

l>-GiiKiitoi. (1 gy aiKJ eootoiw  (IQ aH) wei« «mixed cuici c o n c e n tra te d  

a u ip h u ric  ac id  (u ,2  lû.) waG added « i t l i  s w ir i in g . Ih«  D -G lu c ito l 

im m ediately went in to  B olu tio ii tanj a itv tr g iven  p e rio d *  a liq u o t*  \^ r e  

w l^clraw n wmJ m u t i ’a iiaa à*  The a l iq u o ts  tA^re evai>orateci y ie ld in g  a  

%rrupy s o l id  whioh Aoa e x tr a c te d  w ith  p y r id in e  (1 m i). ïb e  p y rid in e  

s o lu t io n  (C«2 ml) was used to  p rep are  th e  trimsU%yl s l i y l  d e r iv a t iv e s  

Vf îioh were analysed  by veqx>uu* phase d irom atography.

TIRfcm *i«V re la t iv e  to  l^-d lucito lSM
30 aec . 1; 1 .3 2 ; 1 .6L ; 2 .7 ?

PKAÜ iOVi’iUS 11 1 .6  t 6 .3  : 0 .3  : 34'

3 mina 1; 1 .1 ; 1 .3 2 ; 1.U4; 2 .2 ? ;  2 .7?

PWK iUClwa 1; 1 j 1 .23 : 2.76*1o.?3# 6 .317

S tan d ard s  sliow it.V 1 » ^ O l u o i t o l

1.1  « 1,2-y»Iaoiut»iyiudenc-*ii-^0lucxtoi ,

1.32  e  3 * ^ ^ lw p r o p y l iô e n a - ^ G lu o i t o l  

1.64  » l.2 .3^ 6-i^ i«^^ X aopropylioeiJo-j> C ltto ito l 

2.23  « l.2^3^**i4H >l«ai,4*ofy lldea0-^-*G luoito l 

2 .79  * i r i - ^ la o p r o p y lro e i ie - J ^ G lu o i to l  

S a n y a s  tak en  a t  13 m inutes# 20 m inutes# 30 m inutes# 60 m inu tes and 3 

W u ra  a^m\%ed no okmnge in  th e  ^iwdber o l  o o n s t i tu e u ts  c u t a  h ig h e r  pro«> 

p e r t  ion  o f tri" i^ lsop% 'u  I n je w  - j^ -G luo ito  1 w hile  th e  o th e r s  d ecreased .
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R e a c t i o n  of D - Gl u c i t o l  a n d  A c e t o n e  (11 m o l a r )  

in A n h y d r o u s  D.M.fÿ^HCI ( M  M) a t  2 5 “'

5 m i n s .

1,2 m o n o - k e t a l

3 ,4 I I  I I

D- Gl uc i t o l

1 5 m ins,
D' Gl uc i t o l

1,2 m o n o - k e t a l

3,4 m o n o - k e t a l

1,2-5,6 d i - k e t a l

1,2 m o n o - k e t a l24  h r s .

O'  Gluci tol3,4 m o n o - k e t a l  ’

1,2-5,6 di  - k e t a l
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i . . . . . *1f  '

R e a c t i o n  Of' D- G l u c i t o l  find! AcetotHetlrlnticTlarl
. 1 . ■ i : ' ; : i : I r  r : : : .  x

in A n h y d r o u j s .  D . M . f f / h  Cl ( 1 ‘1 MÏQÏ25■ i l .  J i :  ■ ■ ü l i l i :  _

r u/ —: — —
; 7  R e a c t i o n

4 0—

l i m i n s

H; ;'H



i “SAyultflX-«ati Aoctcw? In  iw W.) ./ac ;l

J j-C lu o ito i  (10 g) «o£ d iâ so lv e â  i n  1.11 14 awl/li»*' and aoetone 

( ‘'K03 i> ml; was aâOotJ aat; tl«e mi*Lure m *» «*> to  100 ioia. th u s  g iv itjg  

a  1>1 m l u t i o n  o i  aoetw w  aoô ^  G iu o ito l.

w r e  I'Caovea a t  jU*Wrvai@ wki ai.ai*yaed by vapour phane 

ohriinato^^api'^  li* tLo i io r a m l

keaiu} a t  üV « 1 % i>»CXaoitalAS

aV A 1.1 » 1 |2 '-isr'i^profyX i<;iei*e^^G i.uoitoi

« 1«32 3^**i.-X «opï*opyiiüaii« '»^Ciuoital 

» 1#o4 c 1|^<i^>f6-‘A^i«yi«ox.'royyiji3eiia-^-G-iuoitol 

XhA Ĵ 4̂- BgWKi '&a(5 1 ^«f^^j>6-ili«^-XAaprofyXioeiie j^etaXa wsre on ly  

i n  tra c e  amounta*



oV O.^-O-leo^'TOi.jrXiOet'e £ - a i i .)p lt o i  ICÎÜKPO^D V I /

A d i r e c t  r é a c t io n  Xatwoeii J^-»Ciuoitoi and aoetonc had f a i l e d  to  

g ive  ttie  above ooqpound#

11 12la )  i 'r e i ^ a t j jo n  y i  1 no l>vlI<Aclt?aX *

J^GXuoitoX (21> g) vma dXaaoXvcd in  Ksaier (2i> ml) and co n cen tra ted  

iy c ro o l X oric ac in  i'tà mi) was added ioXXov,ed by benaaldeJ^yde (13*& gj* 

if him nax tu re  was a^iakea l o r  seven lioura and tiien  ccoXed iii ic e  w ater 

and f i l t e r e d .  Ihe reaW ue was vmnheo w ith  ice  w ater miv rccicyatalX ined 

i’rcift e th an o l*  Xltie ueedXea were p r e c ip i ta te d  end f i l t e r e d  b e fo re  the 

g e la tin o u s  diben:A> lid e n a  jg^gluoitoX  formed*

UP 172 -  17.5.5°C 

LC' MP 176 -  177“c  

On arecryataX X isatlon from  a^jueoua e th a n o l (1»b) th e  MP ro e s  to  176» 

177^G# I b i s  i o  beoauae thie j u a t i a l  m a te r ia l  m&at be o o n ta ii im te d  w ith  

th e  d ia o e ta l .

( =x̂  « -1 .1  (o  1 .5  i »  Wgü;
11

P  2 -

(b> R r .p g r .U o n  o f

2^4"Ÿ^ enkyX id a n e r l^ '^ ^ ^ l^ l  llU  gj was dieeoXved in  ace tone  

(20Ü ml) and anhydrous copper suli^hate (2u  g> was added# T h is  m ixture 

was shaken f o r  24 hours* The m ixture was th e n  f i l t e r e d  and th e  f i l t r a t e  

c o n c e n tra te d  to  g ive  a  w hite s o l id  which was r e c r y s t s l l i s e d  from bensene 

g iv in g  a  w hite c r y s t a l l i n e  compound* T h is  was r e c r y a ta l l i s e d  fo u r tim es 

from  benseue which r a i s e d  th e  m eltin g  p o in t'j.
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Stt>

u n  IIP 179-175,3® 

ïiiMi 1w,5 g

AN*t,ï&Is OAU'injUW Jfc 61 ,92  7 .145  3u,933

HSSiSM, >iC 61.W9 ;îH 7 .1 5  îto 5u,96 

(« )  at4«gflia»M aB  î ~ c iu g i t o i

2 1  Wane I m o p r o p y ( i >  g) waa

d is so lv e d  In  dry w ld )a m l and pa llad iu m  b lack  (5  g) ima added a s  o a ta J y a t  

f o r  hydrogenation , f^ydrogenatlon was o a r r ie o  o i;t a t  low p re s su re  (4 -  

6 a tm ospheres; u n t i l  m  f u r th e r  hydrogen was ta k e n  up . The j^>aliadlu& 

b la o ü  was f i l t e r e d  o f f  Wider n i t r q g e n  and th e  f i l t r a t e  e v f ^ r a t e d  under 

reduoed p re s su re  g iv in g  s  o o lo o r le s s  ly ru p  Wiioh c r y s t a l l i s e d  to  a  #% ite 

o r y s t a l i i i ^  so lid *  which cou ld  n e t  be r e a d i ly  r e o r y s t a l l i a s d .  Vapour 

p^ase  orhoîsatography Wxmed i t  to  be pure k? 1#ü8 (3N» speigon  K j

and d i f f e r e n t  from  aqy o th e r  one i s o p ro p y l i im n e ^ w lu o i to l*  Tbs 

compound decoffpossd ra p id ly  w ith  th e  l i b e r a t i o n  o f eoetwm  and th e  

fo rm a tio n  o f  W G lucitoX  so t h a t  no s a t is f a o tn s y  c/B  a n a ly s is  was o b ta ia s d .

( «x" 1a*6 {o i .a s  in  pyridine)
D
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SAi'.&IMaÆ 22

(a /  P a tw ra ln a tla a -a l  y i g lu f t l _ h y te a y l a M  Beginciate e^ lO a tio p

The method id e n t io a l  to  t h a t  used In  experim ent 6 f o r  coo^)oaik3 

1 was used w ith  th e  fo llo w in g  r e s u l t s .

M olar uptake m 2.96  mois 

(b) I*W*mi«a%low ol lJb .ra t.fl tonrmXmwdv ùrom p w W ate  oaWatign 

The mtlTOâ was re p e a te d  aa  fo r  experim en t 7#

Mois o f  form aldehyde iitx u ra ted /in o l o f  ooBç>ouod » Q.99 mois*

23

îfea wMiypjalyj»aj?A‘

(Uximrimnt 14) was repeated and mw2y»eâ hy quenching a t  

intexw als and analysing the mamplee ao produced by vapour phase 

ohrom atograi^  aa th e i r  trifm etlyl m ilyl e th e rs  (S^ Apeigon K 155^ )* 

The i n i t i a l  stage a were those of the moat in te re s t  and Ŵ owsd th a t 

the i n i t i a l  product o f hydrolysis was a  oosÿound o f HV 1#77# which 

wan shown by oompsriaon w ith a  standard to  be the  1,2^3#4 di«0*»isopro» 

pyllcene J^O lucito l*
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2

.Vfi, .tftastatffjijgaE
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VI ACiLfAW; # P  ŒCALS

B m :cim T ioK

The s t r u c tu r e  o l  th e  a c e ta ie  AfAd keteXs o l  depends

on the  atex'cocîior i s t r y  o f th e  p a re n t nsonosaocJorldeB* T h ere fo re  th e  

acctaXe and k e ta lf t o f  v a r io u s  j^ te reo iso n arIc  rronosacclas id ea  i . e .  t r  

g lu co se ; ^m nnoM e an<3 l^ g a ln o to s e , w i l l  be  s t r u c tu r a l  iaomers# l“o r  

tlie p ia f o r e n t ia l  fo rm ation  o l  the  a o e ta ls  and k e ta l s  a  e ta  1 ,2 -o r  c i»  

1 ,3 - f l io l  CQTtttem l a  i-equ lred . Thus epim era w i l l  g ive  d e r iv a t iv e  a Wiich 

d i f f e r  in  a c tu a l  bonding and a re  no lo n g e r m erely a te reo iaom cra  b u t  

s t r u c tu r a l  isom ers a  d  th e re fo re  naas sp ec trom etry  can be a  v e ry  u se fu l 

met^ioO f o r  th e  d e te rm ln a tlo a  of s t r u c tu r e .

i iw p ir lc a lV  I t  i s  seen th a t  ketaXo p r s f e m n t l a l l y  c o n ta in  1,3" 

dloxclank r in g  nystema end a o e ta la  th e  1 ,3  d io x an  r in g  system* There*^ 

fore  we m ight p r e d ic t  t>ie s te re o o h e a l s  t%y o f  th e  k e ta l s  and ace t a l a  o f  

m onoaaoctw ides*

HO
OH OH'

WE o l .  1 ,2  d io l  WE o l .  1 ,2  d ie !

TKO o l .  1 ,3  d lo l

Thus fo r  OK̂  -I '^g luoose  to  form  k e ta l s  th e  itiranose  form id^ould be 

favoured  w h ile  th e  fo rm atio n  o f  the  e o e ta l  g ^ u ld  favour tW  pyranose



C H 2 0  H

H O /
Ji-I

>‘/.- o ie  1 >2 -dioXs 

o l0  *

H O '

H
OH

üAHÎi, o ia  1 ,2 - â io l

fihouJx- iori ! botk; icutola mW aoetaJla iii the ^i*aiJO0e form 

r a th e r  tJien th e  fuxanoae l a ’rr# fh e se  f a c t s  have beoji aho«a to

be cor4;*oc'i bjy routliio clciTiioàl technique» cao be fu rtî  e r  eubs W it fa ted  

by toe»» «peotromcîtry*

Thu» the r t  ac tion  b e tw en  the above monofmooborlde» m à  acetone 

under m ineral acid c e ta ly a ie  f ie ld s  c ry s ta l l in e  d i-k e ta la^  vhich have 

h u m  c la s s if ie d  m  1 ,2;j^,6*-di--u-iaop.x>pylitem -*l>gIuc5oiurft»c>se m̂:%

1,2;^^',6-di~u-lsO;,^opyiloeiie ^  lae;toi?yranose# % considering
40

th e  mass s p e c tra  the  d^ienik a l  ç^videnoe i s  s u b s ta n t ia te d  .

A B

nf

% 1 5 9

B oth th e se  fragm ents (A and Bj f u r th e r  fragm ent form ing fn ^ so e n ts  

o h a r a o te r i s t lo  o f  a l l  £i4>xx>saoclmi.'ide iso p ro p y lid e m  k e ta l s .
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187
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H2 O H

Me

Me Me
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127
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D 185
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T hi»  »i)ows th e  grea^tcr o c ^ l c x l t y  o f  frag m en ta tio n  o f  th e  ^ r w ^ e e  

form a lthough  fvagr^ntB C anc V a rc  coam n  to  both  but  Kiuoh l e s s  In te n se  

as  th e  irag tu en ta tlo n  g iv in g  A aré B predom inates.

X bis example s: ov;s boti nnxoa s p e o tra  can  be used to  d ia tln g u is l)  

and a ls o  allow the  s tc re o c h e n d a try  o f  s t r u c tu r a l  isom ers.

With ace t a l a  a  i ro o ess  can be seen  so t h a t  tW  stereo*»

iaomerlz^fi can  be eluc id a te d .
24}

Uhen however m  oonslcler n o t th e  a ld o se s  bu th e  a l d i t o l s  tlie 

natu^'C o f  tiia  problem  changea.
a  ^ ^

th e  io n  'a* i n  th e  oaae o f  a  «(ymbtrioal m olecule has e ^ 2 and 

would be SK^iscted f o r  tlw  qystegn o o n ta ifiin g  two non-fused  1 ,3  d ioxo lans 

r in g s .

I f  we consLder th e  an&lagous i^yntam c o n ta in in g  th e  fumed 1 ,3  

dioicane r in g s  th e  absence o f  *h* would show tlie  d if f e re n c e  d i r e c t l y .
M

Thus i t  i a  not th e  fo rm ation  o f  h » 2 which w i l l  o h a r a c t e r i ^  th e  

eompound b u t i t s  a b i l i t y  to  form  f^ and eiahee(gently  fg  and f^  which 

w i l l  eWw tile  d if fo re u o e . 

Conse(|uently th e  d e te rm in a tio n  of  th e  s te reo c h em is try  o f  ace t a l e  

and k e ta l s  o f  s l d i t o l s  r e t i r e s  a  more d e ta i le d  study  o f  th e  mass 

spectrum  th an  does a  s im ila r  study  o f  a  s im ila r  a ld o se  s e r ie s*
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-2A-3^

( i  y 2 . /  T'/p .. IX - ..y-

Cho :ra a 3̂  c C'f r\C di.3Ltf^yl à i jcol&a (£‘IC 1) exh ib it»  a

r;<-i:. *••:•■ 3» ■. e t  t; 102 tDB«?ther with tl% inttnrjc #t e 10l

tvhîcb correcr ;̂oni>s te  the lo$8 o l a proton^
S

The a»oet peak» W'^ver occut' «it e 4 3 , 09 afk- 67,

WÎÎU3 ?A cou.O Uiat the lragîT.s*-tAti. jXi j at tern %e

C H q 
CH3

h

7e 67

CH3CO
m /  43

7 e  59
Thi© fp e ^ ’o a ta t i  = Appear ae pai’t  c l  the  fregmsntar

t l o a  p a tte rn  ol' a i l  iBop%"opyl 16eæ ketalm 11 the m  f a r  aasuj?«rd atruc«* 

tu rc»  are o o rr^ c t.

( i l ;  iiSii!2r£2S£4

The Iragrnentation p a tte rn s  o i 1,2-^»^isoproryiiOei)e anô 

i t to p ro p y lld e n e » iK îiiïo ltc I  v l l l  b e  oeiüsiâered  to ^ tb fô r  % ith m n t io a  o l  

t l a  d iffe ren o c» *

In  nmny re s p e c t»  t h e i r  a p e o tra  a re  a lR l la r ;  th e re  a re  however 

enough d if le ra n o e »  t?> be ®ble to  d l f f e r o n t i a t e  th e  two ooiF^unds#



The M peak atuaii m:é o M ’on to  both a t  o 222 ilicewiae M-1^
m

a t  e 2w/ *

Loeeeo in  Uïo form ol ir«^/«ent© ol the I re s  carbobyd% a te  chain

i . e .  n 51, ai'e agp i:. cm'tmii to  botii a s  are the iVagssDantatlone
M

of tb% 8inf!ie k e ta l rlnj: a s  described previously  giving the peaks e

45» 59 aod 73# The u ilie rcn o es  Ijowsver oan be seen in  the replacement
3  M

oi the e 1v1 peak oi thie 1 »2-^>'laK)p£n3pyli<;ene-i‘-*giuoitoi by e 100 pe^\k

o l the 5^ -j^rTûo r o p y l ^

7ha«
^  4n4 in «* -Ï #
e 101 X  - ' 3 ^ 8  rcplc^Qô by % 100

Thus in d ic a t in g  i t»  p o s i t io n  a t the ælddle of th e  osi’bohydrate c h a in  

ra th e r  than  a t  the eactreisd ty*

iiU 'tb e r  5#4H;*ia^^*oj^l5>ieiie-X’--g lu c ito l h m  & la rg e  peak  a t
3
o  1 0 3  w h i c h  m a y  b e  t h e  î o a »  o f  s e e  t o m  a n d

( ^
CR -m

i , c .  M •* (56  t  61/ from th e  jnaiis io n .

( l i i )  i .g > ^ .6

t h i s  cca^ound e x h ib i t s  a  frag m en ta tio n  p a t te r n  which 1» q u ite

d i f f e r e n t  and cî p r a c î te r is t in  o f  t h i s  coijjpound, th u s  e* owing t h a t  the

r lr ig a  a re  se p a ra te d  hy more than  a  s in g le  C~C b o m .
ü

T h is  compound h«aa a  n o ta h le  peek  a t  e 229 which i s  n o t p re s e n t
M

In  th e  o th e r  k e ta l s  am  a ls o  » 171*
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'̂he other ira g m ’ita are id e n tic a i to thorn oi a l l  o ther k e ta l a.

i uu't’r-vî* irag m u ta t i %ia viiicr; iiot c^iaractorlatic o l the other rroXecnUea
B M

are then t i e  Ira^pentat lona of tîie i^n o 2ul exic lii p a rtio u la r o 143*

H . c y g3
H ] C

'C H 3 C O C H 2

C Ho
C H 3

io  theas too caspou2Ac.e have aojaoeot yingu  m^ù we oari eee th la

lao t li; the uti ^ t t o r o  ao tha t lurtiie** atruota ra i  cvlcleiioe

can be eXiK Kiatec*

lo r  3»4^i?*6 Iw^/rqpiyli.dene*^glucito 1 ve can a te  the fragaen-

tatiijT* p a ttc ro o  Wilch uhw .'w tcrii# Uto u  a g u m ta tio n  c l the a io g le  rsng

together with loaaea li%)m th e  free th i lc  the preaoiK^e oi the
M

peek a t  c 247 Wowa tl^at tho oo«%)Oun6 la  a  di*^ketal«
m

ihe  t r lk c ta l  abow© a  p© ^ a t u 2 t/  i5Î>o\«̂ ig i t  to  ocr.taio 3 keta .̂- 

r in ra  aok tlj© abae%XK; vi pùoke a t  3u or 31 the abaeoce o f free

cai*w-oh^*cTatc- ohai*i.

ïhue altho% h both to lecu les  oontaJu; aô^ai:ent k e ta l rlu^ s t^ey 

oavi he l<]cotifiev. irom th la  tW maio pattai'oe appear to

be the- aoix-*

 0 \^C h li]  '

CH

H
H3C H

'e 201
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One f u r t h e r  pco'r I© c h a r a o t e r l s t i o  o f  t h e  a b o v e  d ik c ta l  and 

aXiio 1  ^ 2 - % ^ I m : ' T L  j y r l u c l t u l  v , i : l r T  I m  n o t  c o m m o n  t o  t t e  o t h e r s ,  

t h i s  i r  e  1 ^ 1 #  ' o r  t h i ;  w e  w o t ? l d  r e  q u i r e  o l e m - a g c i  o f  t h a  bond#

=0H

C H

CH

Thia oouXd a ls o  he p resen t fo r  a  ro leo îile  where th e  k e ta l  span* 

Cg ~ thus lcm  > n f prlinary î^ d rco y l on free#  This however can  be 

disoountea in  these  oases from t i e  o th e r  ev ld e iw #



The c le a e io û i tecriii^iueo o t  p a r t i e l  mold i^ d r o l^ s is  mâ g m il ta t lv #  

and qguentltatlvc ;>ccrlodate (3x1 d a tio n  had detem iiried the m tnxitw e o f  

the looproj:^ iideno lcet«d.n o l  i j-C lu c ito l the  wmmi>ttou being made th a t  

durlrig tlxï ohetsdcal nrcxsesse© th ere  had ao re  arrange laen t . The 

tnaoo apoo tro l sttjidle© on the  iasta le  h^e l*\ju'ther c l a r i f i e d  th e  p ic tu re  

60 th a t  tc  c m  sec t2“ia t tl%e ooi?f>lete o c rlo s  o f  k e ta la  ocntaif) r^Dn- 

fueed  1#jkdioxolan rlj%  p a te rn e  a« had [w evlouaiy p o s tu la te d .

Tlxï n»8c sp e c tra  ohcw? IVarther t h a t  th e  p o s it io n  o f  the  ring© in  the 

inoos^pletely a u b e titu to d  Ice to la  i a  a lso  the &om aa detenm nW  

ohem ical tecKmifpjea. Xhua^ the rnaoa ai^eo tral atiadlea have been 

m nteay  to  th e  ohem ioal onolaree» oe long a s  th e re  has been no 

I 'earrm iem ent unâer th e  in a tn m e n ta l  c o n d itio n a .

In a tn m e n ta l  e o id l t lo n a î -  Ma#a a;)eo tra  ^?ere a l l  run  by tW  

U n iv e re ity  o f  London InteroolX egiat©  ;<eaearoh Tiervioe a t  The School o f 

Phormaoy.

TeMpereturc $ i^leotron r o l t a  701 In e e r t io n  mode -  L iio o t



(a/ To the a m ly s is  tlim îîîaas apectrum of 22 dimethyl

dloxolam v/aa f i r s t  ormaidered.

l l ^ i i ajLifLtAQ*i o f  -i' .'c tlr/l Dloxola^n ( iaoTïï*opyliaenc ethane j

EtlitUTû d io l (100 ml) Viu& àXm olveô Xxi aoetone (400 ml) and con

centrated Bulphw'ie acid (20 ml) vtm  added very aiowly v lth  alioklag.

Tl)e two phase mixture th a t t?aa p roduced % s Î ©ated on a water bath with 

o tlr r ln r  u n ti l  the mixture was hoiiwge.^eous (24. hours). The so lu tion  

waa then neu tra lised  with bariurri cox^onate and filte red *  The f i l t r a t e  

was d la tl l lo d  «nt: the  fra c tio n  between 92-"9)^C wea collected* T his was 

re d is t i l le d  twice co llec tin g  a co lourless liquid*

POUWD BP 92.5 -  9^* LHEKJffUI^ BP 92 -  93®C

= 1.3955 = 1.3954
h t

(b ) th e  kctaXa o f IM ^luolteil

3f4i0-*i»opropylldem -*£*01uoltol 

1 #2 ; ̂  f S - d i '^ l s o p r o r y  l l d e m y ^ l u c i t o l  

3f 4 j3  ie o p ro p y lic ien c -^ G lu o lto l

1 f 2 J 5 #4î 5 # 6 - t r i« ^  isopropyl iden©«*^Gluoltol 

These syn theses hesre been d eso rib sd  p rev io u sly  In  O m pter 1 , 

(i^xperlments 1 , 8 ,  15, 14.
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Me

R Ring R T Ring

M t r  1  ]"-r  f /  n  '  c  a T O u r r .  i u  d i f f e r e n t  e n v i r o m i c n t ^ ,  a a d  

t h u r  * - c /  : ' - . V  r  u ; . - . ’ o r e ,  r e ! ? i  e o  l i v e l y ,  c i  s  t o  H / n  a n d  1 % / î i

i t  ti.e ' «r r. 1 rii..£ , 0SO ti ' t  uau& Ilj

'O I r  ;rf;rf e f:C i? tlv c ly  'Re?^h1elde<3 thm.. so tim t |.ro to n s

.23anpeor ? t  lo r o r  fl:? lv  .

1 llvcne e x h ib its  equal fti^’naXs

a t  T  Q*7‘- eA\ L ':*?? r i  Icb -rry be to

rea.v 'ectlvely* 11 ?5rl; 1 , ^ - g i uc i t o l .

ftcd

rhe c>i 'c i;ctnl o'l.tainfl two groups vâtlch résu lte  in a

o iu g ia  «haro alrnm l a t  T  8 ,7 3  foR ? I mpr o py l l de ne  f> g ^ u c ito l.

fflixîe tier©  ore \ . "h/'th eaaem Me'” '  nvà in  equal r a t io s
(b )

"Trl- 1 5cp%'^y  1 id e m  I ^ g lu o l l^ l  which has 2 (a / and 4 (b )  had 

a lg a a l»  o r  r e l a t i v e  © trength I f 2 m t(8 ,7 )  r^ s p o c t iv ^ iy , w ith

th e  aignaX a t  T /•? ehouldered  « l ig h t ly  a t  doa« f i e l d  to  th e  

d i f f e r e n t  ew lron?nent o f  tho c <  7 r ir j^  efôtbyl»^^^* The 3 ,4 p 5 ,6  

lo o p ro g y ltd en e  h^syXucitol hmd ftignaX» o f  r e l a t i v e  s tre n g th  I f )  a t  

^ 7 , 4  andr7#5 i^ax^ectiva ly  due to  one and 3 w ith  the  peak

a t  V  7# ? « l ig h t ly  ahou ldered  up f i e l d  due to  th e  d i f f e r e n t  envirom aent 

o f  the o< r ln ^  isethyX^^^»

F ro »  th e  p ro to n  m agnetic reaonaiK;© o p e e tra  i t  l a  aeen t h a t  th e  

r in g s  a re  a v i v a i e n t  w ith the m e t t l e  in  eg.tlvaX ent eiw lronikenta 

which a re  $ l l # t l y  d i f f e r e n t  to  thoae o f  t i e  3f^-*i*lsepropyli<;ene 

^ g l u o i t o i W  t  r in g  m th y l s .
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V h c  m oito^e^Uù»  o i '^ -^ g iu c i to l  thmt w i-e r«>t fjrev iouai^  known 

tli© 1 o o t anû the >,6-»ce-tal#

Xhe ayi;t)ie»i8 oi‘ ti)«» 1$2-w etal involves a five aWp pmceea. 

hitriiif th e w  iiuiaticcr o l  » tep#  i t  m i^ht be  expec ted  th e t  th e re  wae tlie 

p o e a ib iX ity  o f  ao e tftl ini^rntioum

fh e  tetrftbeaasoyX -^-gluaitoX  piMjpuu’ed  aa  th e  f i r s t  s te p  in  # #

1»? a /je ta l  fo rm ation  vaa ahown to  be th e  bexiiyi ^ t e r  by i t a

p e r io d a te  uptake* T h e  mXea* uptake rmn 1 noX v d tb  th e  l ib e r a t i o n  o f  

1 mol o f forrtaltle^yds» I'hiB wao a u b a ta n tle te d  by th e  re ^ a y n tb e u ls  o f 

th e  orip^inal k e ta i .

The 1$2 act taX s t ru c tu r e  waa al^oaa by th e  p ro to n  m agnetic 

pe#:nanc0 apectrues o f  I t a  t a t r a  beiw ^l e ^ te r  and aim iX arly (X# acetaX 

ItaaX i aaa  ah em  to  have a  1 #2- r in g  by i t a  protof& m agnetic resonance 

spacU ’uia a s  a # l l  a s  re*% rnt>)esis o f  i t s  t e tm b e n i^ l  o f te r*  I n  a d d it io n  

to  t h i s  th e  mass spectrum  o f  th e  s c e ta l  tc t r s b e n ^ X  c s t a r  and th e  a o tr ta l

i t s e l f  shossd the s t r u c tu r e  to  be t h a t  # i c h  m s  ex p ec te d .
M

The mass S|XK»trum # io esd  an  ion  a t  e  115 eh io h  mlomô th e  

d io x o lan  r in g  o c tita in ed  a  prlmaxy ^ d r c a ^ l  r a th e r  #m n t m  sscondaiy
a

iiyd rod^ ls sh ic h  would g iv e  at; io n  a t  e  114.

tluv 5#6 SOS t a l e  o f  ^ g l u o i t o l  have been  i^repared in  a  two s ta g e  

s y n th e s is ,  th e  p e r io d a te  a n a ly s is  slr%ws a  te rm in a l d io x o lan  r in g  b u t  |

th e  on ly  ev id sace  o f  a  5 ,6  r in g  i s  t h a t  i t s  p h y a io a l p r o p e r t ie s  a re  

s u b s ta n t ia l ly  d i f f e r e n t  to  th e  1 ,2  s o e t a l .

•: . V ' '
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 lAàA5&(r^^fATb@A&ay.i'^

1 ,2 * ^ -Tao}ropyiitlsjie 3 # 4 ,5 f6 -tc trftb eu * o y l- 'j;;-G lu o ito l^ (l g) va»

d is so lv e d  in  aquoouo t r i f l u o r o  n o e tic  ao io  (9*1 V A ) and th e  m ixture
2l e f t  a t  room te n p o ra tio e  f o r  f l l t e e n  m inute» • The so lv e n t was then  

reooved a t  reduoed p rea su re  k  ©ping th e  w ater b a th  t e n ^ r a t u r o  below 

The o o lo m le a »  so io ria id  m a  t i t u r a t e d  w ith  d i e th y l  e tlse r

y ie ld in g  an «ao rp l^ua  whit© s o l id  which was c r y e t e l l i a e d  from e t la n o l  

givi&%g a  w hite c r y a t a l l i n e  s o l id .

SP 212 -  214°

T i m )  •  U.8Ë a  "  )6.73&

A nalysis  C alculatocî f o r  C 6S ,22^ H JwOâi 0  26.75^

Actuea C 6ü .0gÿ R 4 .9 ]^  0  27 .01^

l a i r a  red  s p e c tra  u a in g  a  n u jo l  n u l l  idtowed two peakn  a t  3t 

525oaT^ and %£0 oaT^



P e rio d a te  o x ld a ^ o n  o l th© 3 .4 .5*6  tetr<d>aiaoyIrl M^luc,i t o l

The compound (ü .0192  g) %e@ diôBoIved in  

formamiJe ( )  mi K^O ^ 15 d i/r^ th y i forK^mid©;* Ta th iw  m alutlon 

sodium meta p e r io d a te  (0*0% 3 BJ added and tVe s o lu tio n  made up 

to  25 mis w ith w a te r. The m ixture was l e f t  In  the  dork fo r  6 hour»

and then  the p e rio d a te  uptake was determ ined  ly  the ilüil© i*--Frledeberger
5M«t>oâ . 4.aoli mample m a  iw u tra l la e d  w ith  c n a ia r  eodlum hgrdroc^n 

carfcon&t. ( l  g) oud 2Q« f « ta a s iu a  io d a t«  e o la t io n  (S eel) « a s  added.

Ih «  m l* tw e  was th e n  l e f t  in  U « dark  f o r  15 mine and t i t r a t e d  

■odiue a re c n i te  (u« ,48  04 u s in g  sodium s ta ro li g iy c o la te  I n d ic a to r  «

aAKPLK
OSIOXKAL Cf « I .  OF

aohim  mfAi'mxoxaats ooKPomD

MUi W U.OM) ti 

AkSÜBlTK

1 u#ü343 g

2 Ü.Û343 8

3 -.Ü543 e

♦ 21^ '^  ♦ Hgü

W«0192 e  3*2ü isl

0 ,ü1g2  g  5,20 ml

0.0192 g  3 .20  mi

E î j^ '^  ♦ Ig  4

Moi» o f  p e r io d a te  ta k e n  op per mol o f  compound » 1*0 mole

The fb n aa ld eh y ie  l ib e r a te d  was e a tim a te d  ap eo tro p h o to w  t r i o a l l y  

i n  ttm  norm al way#

M ois o f  f o r m l d e ^ a e  llb e ra te d /n o X  W oo% ounô « 1 * 0  mol.

as



A o e t c n t ^ t i ' o l  t lie  Xetrcibexigc^X Ij^ G lu c ito l

The ta  tniJr>C;iè£uÊtQ ( v « >  g> waa t&kMk ay Xïi m&tone g)

ooxiiftliiij-;4j; ôuii>hurii‘T aoid (v#2 mlaj wtu t^ e  m ix ture  M 'ta r

3Ü mixm thtu y#ü a  hoiuogeiiaous ao lu tiox i vhioh % a  l e f t

a t  room tca^>erature l o r  24 h The m ixture m »  t^^on r;eu traX isa^

U0li*g êocimx oai'lO üate^ f i l  W red ara*:> ev8jrK)ratad to  a  i%yru Wiioh was 

o ry A ta r lis a d  Arom eÜWioX givixig a  o r y s ta l l l i io  doli<^ id e n t i c a l  to the  

a u ti ,a n tic  1 ,2*%*ri«sopi'apylidejue 3#4#^#6% etrabensoil jg -g lu c l to l  by 

a e l t l j%  p o in t  maô irâxeû po in t#

VP  = 9 7 .5  -  96®

I I£ U ï .  U .29 15 « 5fi^

S i

''1



j a r s t l i e . Q j "  1  5 A * P . # 6 _ M t r ^ e n . ^ o y i  D - G i u o i t o l

7atriabcn»o jI j^-C IiK jlto l (1 E) v»m âiasio lveô In  j i - b u ty r a l -  

cehyde (10 ml) an<̂  c:Tix)e n t r a t«<9 iiu lphtu 'lc  ac id  (0*5 odlj vae added w ith  

a t i r r ln g *  The « t l r r ln i r  coxXtnmô  f o r  ?U hoiiro and the « o lu tio n a  

■wfto th rn  n e u tra l l» e d  t d t h  eodlirr c a rb o n a te , tV« m lx tw e  f i l t e r e d  and 

th o  f i l t r a t e  evapcra ted  under reduced  preawrjjtre to  a  ye llow  ôyruç> 

idhlr;h VA» tan en up in  th e  m lnlm m  o f  et>m nol and coo led  to  -5 ^  f o r  

46 houra wlien c r y f to l a  se p a ra ted  o u t .  The c ry j i ta la  %ere re c ry B ta l l ia e d  

to  con»ta n t  cneltin^ p o in t  from ethanol#

œ> » 127.5 -  1^®

riiîJJC » 1 6 -  86.9?5

GiOoulatea C 69.3^ H 5 .5 #  0 2 4 .#

Aotuaa 0 6 6 .#  B 5 .5 #  0 2 4 .#

2«.M#K# In  ohoiNid two o v e rlap p in g  t r i p l e t »  i n  l^ e  re g io a

ol the aoetaX p ro to n  a t 4#02 ^  3#98 T J  # 4#0 ope
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Vtru . tu i'o l deterairxatloj'. o f th e  afeow Acetal 

Xhe acetftl (<J#3 gJ tre a te d  w ith ayjueoua tr if lu o ro w e tie  noid

(l; :̂1 v:v> fo r ten minutes^. The acid \mB then eva^iorateô o ff  a t  reduced 

p re s su re  b e io v  50^^^* .'he &o obtaxi @d a  w hite s o l id  oa

t r i tu r a t io n  witi e ther. The so lid  on itîcxysteliiw fttioa Irom ethaiiol 

gave v l i t e  c r y s t a l s .

MT £12 -  214®

Viired lOilthiF, p o in t  w ith tl o a u t '# n t lo  te tr« b e iiso e t«  gave no dept-easiou.

YIELD » 0 .2 6  «  « 9 #

W a A (lB â % « G ..sC jÈ Ê  .It^agAHterU^.».*. .w  W A w o y i

The a c c ta i  (2 .0  g) warn d iaao lv ed  in  th e  Mnimum o f o h lo ro fo m  

mao aodium B»tl:o%i(e (1 1C ssXj m »  add&d wW Vim s o iu t io a  l e f t  a t

room tcc^eratu i*e  o v e r a l l t #  The eodium met! ox ide  wae th e n  d e s tro y ed  

by t}>e adding; o f  ca rb o a  d io x id e  ( 2*0 g) and tW  s o lu t io n

ev ap o ra ted  to  a  «(yrup, which was e x tr a c te d  w ith  etKvmol, The sodium 

oa i'boaate  was f i l t e r e d  o f f  am] th e  f i l t r e  t e  s a t  a s id e  a t  ndwia 

o x y s ta is  were dep o sited *  These ware r e o r y s ta l l i a e d  from e tb asio l to  

o o a s ta n t  m e ltin g  point*

« P  1 2 9 . 5  -  1 ) 1 ® r  

( ^  ^  (o  356 l a  HjjO)

m U )  •  0 ,  53 < •  4 #

Aaalyml» om loulatad  C » 5 0 .6 #  B « 8 .5 3  0 •  W . 6 #

«ound 0 m 5 0 .7 #  B * 6 .4 2  0  # 4 0 . 7 #

:-:s



ol Vr o 1.2 Ape ta X

The a o e ta l  (o .Z  £ ; ^vaa d iiiso ivod  in  p y rio lfw  (1 ml; b e m q y l 

chloride (o#5 aiid the  aoXutloti l e f t  overnight a t  room

tciî^ oreture* The idxturo  va» poured in to  ioe water ( l ml) v ïm i

a ^ ru p y  was deposited , Wnoh slowly o ry sta llieed #  A lter

recryata lX ina tion  irom e # a n o l i t  vaa si own by faulting p o in t and etlxed 

melting poin t to be id e a tiu a l w ith t i^  autlieatio  te trabcnsoata experiment 4#

m- » 127-128o

«33tSI KP .  127.5-128®*^ 

ÏIE U î » 0 ,2 7  g ■ 4 6 , #

u ra c ia i .K r  a

Siriftfl.1» GKieatioR BW aettfrBit>aU(M} C)f libcg»t.<i

j^MaldehAr-do fo r  1 *2H > B atjrlidene-fc-G lu o lto l

X hia was o s r r io d  o u t th s  u su a l  m y  u sin g  0*0116 g o f  oompounôi 

h c r io d a ts  uptsa<6 # 5 a o ls ^ a o l o f  co o ^u n d  a l t e r  4  h o u rs  

fo rm a ld s ^ d s  l ib e r a te d  # 1 ao l/m o l o f  compound a f t e r  4  hours

; S I : W«siiP
~.'fi
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£■ JL IÎ-l T% IV ''TnrRS 

Masp fi e o t r iip o f  1 , -But:vll
m

maar. f.v.crtr in j1 owAa a a t e 23̂ > v/Moh -as  e%;ulvoierit

to T:!hO.T. Ion M+ also -A-1 Ut> lo: n of a proton*
a  js 3  a

other alti-IfloA .;,I poaOi> oocui' t c 193; «M il;; r j ;  © 7 1* Thus 

VO c.'An por,tu latc t o i'oIIov,ir.£ fi*agr‘entrttl ....

uH

0 0 ^  M -  43

C s H ^  / e  115

m
/ e  71

\ C 3 H y C H O

^ / o A 3

There are elao pcak^ # iich  are ch a rac tev ia tio  of loam of fra^tpjonte 

froR th(i c-orbon o^^olaton chain >i th e  a ld i to l .

1 ,.gitU-but.Yllgenc.-T.i.. j . 6  te trabc iigQ ^l- r -G lu q t tq l

The mao# epectrura o l tK a  nor îpound abowa a f a i r ly  simple frag - 

rseuoatlon p a t te r  ! r^.vi.a^ ev idence fo r  i t»  p truo ture but with very  few 

diflorezxje» f^om the 1 ,'!-ao e ta l i ts e lf»
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m m jg
e e 6^2 and e 6% in d ica te  the ion® M, M-1 wid &1+1 a» wouln be

ex;>€0tf:cu

The r.toleculc th e n  frag r,€ ;n tn tjo n  e q u iv a le n t  to  th e  lo ss
m

ü l  c  11^ i.#e*  V. /  C _r  ̂ &R oxnoctet5 en<5 als^*'. frmrrnen-

taL iuns o* t l â s

Thü reniai....;ig fraguient^itix^u i s  (%ie to  the s p l i t t in g  o f f  of
0 * 0

CIL -  u • c - + üH - J - c - fragment s with fu rth e r  fragm entation.



271-

m-iAiM Kia iü

JiyeiLHrattoH oi' a 

( .ol’ : r i c r QtoaAcJ«itf-L»Q lao ttc :l

D -G luo ito i { 9 0  g) aiià crotoxmXdehyde 15-5 mois) were mixed mâ  

hemeiw  ( 3IO-4OÜ lala) were added f o l io  wed by phoejAhoryl c h lo r id e  

o a to ly a t  (3  dropej and th e  m ixture re f lu x e d  under & i^ a n  and S ta rk  

head . A fte r  one hour a  f u r th e r  5 d rops o f  c a t a ly s t  were added and 

th e  r é a c t io n  l e f t  f o r  a  f u r th e r  24 hour» t ^ n  15 mla o f  w ater had been 

c o l le c te d .

The bcnaene aoXution warn th e n  decan ted  and evapo ra ted  to  a  e^yrup 

which was d is so lv e d  in  e t ) a n a l  (9 0  ml»; fo llow ed by enough aqueous 

ammonia to  d e s tro y  th e  c a t a l y s t .  a t e r  wee th en  added u n t i l  tu r b id i ty  

p e ra im tec . The m ixture was c le a re d  by c a r e f u l  a d d it io n  o f e th a n o l and 

th e  s o lu t io n  s e t  aslckf a t  S?C when o iy s t a l e  v^ere d e p o s ite d , k e c ry s ta l-  

l i s a t i o n  from aqguoous e th a n o l gave W iite  c r y s t a l s .

w  105- 106®"

IM  MP 105 -1 -8%  f o r  t r i  e c e ta l  

TIMW 6 .5  g »

The l iq u o r s  item  th e  f i r s t  o r y s t a l l i s a t i o n  were eva$)orated y ie ld in g  a  

flyriip which d i s t i l l e d  a t  172® ' 0*1 m*. Y ie ld in g  a  syrupy t r l - O  

b u teny lidene-J^oO luo ito l.

( i i j

The i^yrupy t r i - a c e t a l  (13 g) ea# d isso lv e d  in  e th a n o l and t r e a te d  

w ith  O .u lg  h y d ro ch lo ric  a c id  (107 ml) end l e f t  to  stand  a t  room tem pera

tu re  f o r  1 hour and th en  n e u tr a l i s e d  w ith  sodium hydrogen carb o n ate  ( 0 . I 6 g)
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xn w ater and th e  s o lu t io n  evapora ted  to  d ry n e ss . The r e a i i i ta n t  syrup 

was ev ap o ra ted  auooeosive ly  w ith  ethan%3l and ch lo roform  anti th en  taken 

Uij in  h o t ch lo roform  anti s e t  a s id e  wiion a ^ d t e  so lid  was p r e c ip i t a te d < 

t h i s  Visa f i l t e r e d  o f!  and r e c r y s t a l l i s e d  from e th a n o l g iv in g  a  w hite 

o x y a ta l i in e  ooqpouzzd sh o w  to  be i d e n t i c a l  to  an a u th e n tic  sanmle o f
I

3 f4-i> but-2-ei5y lideiie-|J> -g lï.ic ito l.

m  JUÜ13 hIXJ£D MP .  160- 170°

LIT KP .  169- 170°  

t l i lD  « 0 .5  g a 6^

( i l l )  .aa?
I

The 5 ^ 4 K i-b u t-2 -c iy lid e ije  ^ g l u c i t o l  (1 g) was d la so lv e d  i n  dry 

matf sn o l and p la tin u m  b la c k  c a t a ly s t  (1 g) was added m ù  th e  m ixture 

iy d rp g en a ted  a t  low p raaau re  (3 -4  atm; u n t i l  ^ ) r o g e n  up take  warned.

The c a t a l y s t  was f i l t e r e d  o i l  under n itro g e n  and th e  f i l t r a t e  

ev ap o ra ted  to  a  w hite  a o lld  which was r e c x y a ta l l ia e d  from e th a n o l and 

ahotm to  be a  3 f4^^bu ty lid tene-Jg -g lQ O ito l by ooa^xariaon w ith  an  

a u th e fitlo  a a e p le .

HP ■ 1 1 1 -1 1 3 ° , 

U T  iff ■ 112-114^ / 

YZKU3 ■ 1 g ■ % ^

'St
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a u w iiM m i 11

( i )  1 ,? ;  2 ,4  d l-tM beri^yllilene ^ g i u o i t o l  wai» p repared  a s  d eac rib ed  

prev iou»!^*

( 11) ar-ei>jffatlQri.jij 3».6-w «batyltdgfte 1 >3>2.4 cii-6 /-b e ,* y lid e n e - ^ -C luoit@ i 

1 ,3“ 2 ,4»dl-0»bcnayli(iene-^> -g li»o ito l ( l  d is so lv e d  i n  te>

butyral<3e5yde (5  ml) and f re a h ly  fu sed  powdered *trio ohXorlde (1 g> 

was Added and th e  m ix tu re  s t i r r e d  fo r  15 m ina, a l l  th e  mine c h lo r id e

had d is so lv e d  and th e  s o lu t io n  had become warm* fh e  s t i r r i n g  was con

tin u ed  f o r  U hours* The m ixture was th e n  e x tra c te d  w ith  chloroform ^ 

th e  ch lo ro fo rm  s o lu t io n  washed w ith  b ic a rb o n a te  s o lu t io n  and then  w ater 

vnatil n e u tra l*  The ch lo ro fo rm  s o lu t io n  was th en  d r ie d  and evaporated  

to  A c^yrup W iich was d i s t i l l e d  under h igh  vacuum*

BP m 2*U mm

A n aly sis  C a lc u la ted  C » 69*89^ H « 6 * W  0  * 23*27^

A ctual C e  69*9^ B » 6*%% 0  » 23*15^

( i l l )

The 1*3-2 t4  d i-o -b e tu ^y lid em  5 , b^^^bu ty lidene  X ^ g lu c ito l ( l  g) 

was d is so lv e d  in  dry  m ethanol (20 süL; and pa lled lu m  c a t a l y s t  (1 g> was 

added end th e  m ix tu re  hydrogenated a t  — 5 a l^ c s p h e re s  u n t i l  Igrdrogen 

m take  cessed* The p a llad iu m  was f i l t e r e d  o f f  under n itro g e n  and the 

f i l t r a t e  ev ap o ra ted  to  a  g reen iid i ye llo w  eyrup idiioh was d i s t i l l e d  under 

h igh  vacuum y ie ld in g  a  p a le  y e llo w  «yrup*

BP « 125-130%  0»1 mm

t . l c  s i l i c a  g e l/b en sen e  melXl siowed Hf # 0*09; 0*55 and 0*97
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V.P*C* o f  tW  tr im e th y l « i i y l  e th-ers showed 3 peaks KV » 2*38, 4.21 and 

4*5 r e la t iv e  to ^ -g lu o ito l  (165^ 5^ Apeixon K).

The syrup was sep o ra ted  on a s i l l o a  1 column u sin g  to lu en e  

S-C MeCJH ae e lu e n t ,  the  syrup fH^P^fired in  f r a c t io n s  12-15  (20 mis e a c h ).

The m a te r ia l  Hf v#09 hV 2,3$.  ̂ was o b ta in ed  es a  c o lo u r  le  sa  sy rup . The 

o th e r  m a te r ia ls  wore iJOt i s o la te d  p u re .

12

The compound was t r e a te d  w ith  sodium m eta^jeriodate and the 

£>eriodete uptake and l ih o r a te d  form aldehyde were e s tim a te d  sp e c tro -  

p h o to m e tr ic a lly  in  th e  norm al way#

a m w r s

Amount tak en  » 0*0117 g o f  o o s^ o n d

P e r io d a te  up tak e  » 5*09 «oXa^aol o f  ooapound a t  4  h ou rs

form aldehyde l ib e r a te d  « l # i  m ols/m ol o f  ooispound a t  4  hours

T h is  i s  i d e n t i c a l  to  t h a t  f o r  th e  1 |2 -aee taX  b u t th e  o th e r

p è y s io s l  p r o p e r t ie s  show i t  to  be d if fe re n t*
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a:~Aki?«aiT 12 

i!gj£ftga3tfca.A l .Z-ja-aeyA 4Jiqxw8 bp6_ _g to o la n y ^

The aarne method waa need fo r  th e  p iepc^ratlon  o f  2 p ro p y l dicocan,

2 p ro p y l d lo x o lan  aiici 2 p ro p y l 4  la o tiy l d loxai;.

2-j/ropj.l-d loxo;:

Propane* 1 ,3 - d lo i  (76 ml; end j^ b u ty ra ld e ^ y d e  (20u ml) were mixed 

and c o n c e n tra te d  eo lp h u rio  so ld  (3  « !* ) was added and th e  m ix ture  s t i r r e d  

u n t i l  homogeniety was a tta in e d *  The irdxtui'© was t^»en h ea ted  on a  b o i l in g  

w ater batl* f o r  s ix  hours* The m ixture was allow ed to  co o l and e x tra c te d  

w ith  e th e r*  The e th e r  e x t r a c t  was washed w ith  sodium b io a r to n a te  

s o lu t io n  and th en  w ater u n t i l  i t  was n e u tra l*  The e th e r  s o lu t io n  was 

tl)sn d r ie d  ov e r anhydrous magnesium su lp h a te  and ev ap o ra ted  under reduced 

p re s su re  to  an  o il*

I n s t i l l a t i o n  a t  h ig h  vacuum gave a  th in  #yrup$

BP 76-60® 1 .5  mm 

LIT Bf’ 154® a t  760  an  

A a d ia t l l l a t io o  a t  a to o sp h a ric  p rew u i'e  BP 154®'

XH shoved th e  o o q p le te  absence o f  a ldehyde.

(b )  2rMrQ£jX'U'.eti)3Ll.ÂlC!XQXaa from  1 .2 -propane d lo l

The same prooedure was fo llow ed a s  above u s in g  e x a c tly  th e  same 

p ro p o rtio n s*  D i s t i l l a t i o n  a t  a tm ospherio  p re s su re  gave a  l iq u id

BP 139-141®

UX BP 1 4 0 1 4 1 °  a t  760 mm

(e )

Bthona â l o l  (90  ml) and jg -bu tyraldahyd*  (SOO ml) w e n  t r e a te d  a s

a

M
befcu 'e . D la t iU a t io n  a t  a tm oapt-.ric  p r* amure game a  l iq u id

BP 132-154°’
LH  BP 153-134°'’ ? 6 0  ram , ,
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1

Ergaarati'-i, o f  4 .6 -..- utoliamjw. Gutoee 

A« { i jPjTOivaratior! o t W otoma'̂

D-xyloœ (30 g; md acrtfînlara ahloride (10.7 g) were dissolved 

in water ( 1UU mla) arid ice (1Û0 g) r?aa added, followed by sodium 

oyanioe (10 g) and the solution was kept a t 0^ for 2 ôniyG* Barium 

hydroxide octahydrate (63 g) were then added, followed by water (100 mis) 

and the mixture heated on a boiling w«t«r bath with a tirrin g  for two 

hour a. The mixture wma then s tirred  a t 0*̂  for 3̂ f hours vten bariura 

guloiiate and idonate separated out and wma filte re d  o ff and the 

p recip ita te  washed with ice cold vrntaâ  un til i t  was chloride free. The 

bariu; s a lts  were tlien aus] ended In water (200 ml) end the barium pre

cip ita ted  using 9 N sulph’jr tc  acid (12-14 ml) is itil  pH remained a t 1.5* 

The barium sulphate was f ilte re d  off and the f i l t r a te  evaporated under 

reduced pressura to a crlourlees s^Tup# The qyrup was dissolved in  hot 

mstiyl Oellosolve (50 ml) mud ethyl acetate was added to tu rb id ity  and 

the mixture le f t  a t ( f  u n til  c iy s ta ls  formed (5 weeks). The crude 

product was f il te re d  o ff  and veer s ta lliaed  from methyl Cellosolve 

Wiioh removed the idono-^ lactone.

UB 161-183^

LIT MP 181-185^

TIÊLD 5S^ « 12.3 g

( u )

Bensoyl chloride (17.5 g) and chloroform (17.5 mla) were mixed 

and cooled In ice bath, to  th is  was added alowly with s tirr in g  a
#
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mixture o l  pyridine {21 «kl; mW ohloro lom  ( 1 7 # 5 ml) Tollowed by ^ g u lo m  

lac ton© (5 g; anu tlie f ix tu re  © tirred fbr one h w  and tlien l e f t  to 

mtaix3 overiiijpjrt# Tîje «tixture tljen ax tracted  w it! a  fu rth e r omouüt 

o f cJiioï'Olorm, imaged throe t i r a s  with oodiun bicerbonate so lu tion  

followed by d is t i l lo o  m tor* Th© ohlorofonn so lu tion  was d ried  over 

mndiuR̂  atilfihatc and o<%c e n trâ te s  to  a gyriAp# Toluene m s  added to the 

syriip, aixi removed under reduced pressure leaviiag a o ry a ta llin e  mass 

#f1oh m s  recf^ ftta llio ed  fron ethanol chloroform*

W  « 155-156®

IXi* W  = 155- 156®

( 111/ .Bpet»eratAt^..Qf

The prepwratio^i fma c a rr ie d  out in  an atmoai^ere o f n itrogen  with 

a con tinual stream of n itrogen  passing through the ap ia ra tu s  which m s  

baked a t  1 5 0 ^ fo r  4 hours before uee* 5odiur< boi’ohydride (4 . 3 1  g) in  

e th e r (114 mis) was placed In a  flmsk equipped with a p ro fic ie n t magnetic 

e t l r i ’e r  axv; boron t r l f lw z  Id© o th^rate  (IO ml) was #^k5ed frtm a  popessure 

•cuilise^i dropping, fum el* The diborane passed over w ith the n itrogen , 

the e ^ w r vaccttr worn rwKwed by passing throuf^ a  trap  t e ^ r s s d  in  a 

card Ice acetone bath md the diborane co llec ted  in  anhydrous te t r a r  

hydraf\iran cooled to  0®*

{Iv) A iy lv ^ s  o f  th e  dlbi^rane folutj^on ■ ’ y]

The d ibo rane  T*K*F* a o lu t ic n  (1 ml) was p ip e t te d  in to  see  to w  ^

(10  ml) to  fwm  diloopropcncy borane which was hydrolyaed  to  b o r ic  a c id  ■

by th e  iv îd ltlo n  o f  water (IO  nal)* M annito l (0*7 g) was th en  added arid |

th e  s o lu t io n  t i t r a t e d  w ith  s tan d ard  0*01 H sodium l ^ r o x i d e  u s in g  y y|

I



pheuolpt^jalcin indicator*

T i t r a t i o n  va lue  48 .6  nil « 2*43 m olar
2(v ) o l  i IzKwrA/lborane» "

Â f̂LL- the  cxixîri;::iciit ’ï?as carriôi'* o u t uncler dcy ir*ert o o n d lt m as 

uî-.iiig ïd tro g d » .

X u  a  f i l l  a i l  e q u i p p e d  w l t l i  a  p r c a a u r c  o q m J L i s e c  d r o p p i i ^ :  f w i n e l  

and a idtrogea t.J,et tsiiS pXmseC 2-methyl-g-butenc^ (25 «al) exû  the fl<iSk 

c o o l e d  t o  - 1 Ü ^ »  T o  t h i s  *àm  t o r a n o  s o l u t i o n  ( 5 0  l a l a )  w a s  a d d e d  w i t h  

e t i r r i f x ^ #  A i t < r  6  h o u t * ®  u n d e r  u  a t a t i ^  p r e a a u r o  o f  t h e  s o l u t i o n

v r a e  d i l u t e d  t o  1 0 0  m l  w i t h  a n h y d r o u s  t o t r & l : y c i ' O f u i a n  t o  g i v e  a  e o l a t i o n  

o f  1 . 2 5  m o l a r  i n  d i n o o K y l b L U ' ^ m e *

( v i j  r r * D M - . t i o ;2 o f  2 . 3 . 5 j ;  ■Ic.tearC-ligffliQyl 4

To t e trel% )'drofurane (75 &al) c o n ta in in g  d*125 mole o f  d is o a a y i-  

boran© in  a  n itro g e n  a ti^ a p k c re  #(..© slow ly added th e  D gulono la c to n e  

to tra b e n a o a te  (17#0 g) i n  tetra!*<ydro*uran (50  ml)* The m ix ture  warn ' 

l e f t  a t  room tc f ^ a r a tw e  o v e rn ig h t and tim n w ater (10  m la) m a  added 

dropw iae and th e  m:ixture rc f lu x e d  f o r  h a l f  an  liour* The s o lu t io n  m a  

th en  oooled  to  0^ and 3Cf5 iy d m g en  perox ide  (20 ml; wac added dropwiee 

keeping  th e  pB betw een 7 nnd 8 by addirig 3 jR sodium ly d ro x id e . The 

m ix ture  was t l e n  c o n c e n tra te d  under reduced  p r e s s u r e ,  e x tr a c te d  w i ^  

ch lo ro fo rm  end th e  oM oit> for«  m slm d w ith  w ater and d r ie d  ovcar ca lc iu m  

c h lo r id e #  The ch lo ro fo rm  was removed under reduced  p re ssu re  y ie ld in g  

a syrup  Wiioh was < a y s ta l l i s e d  from  c t i a n o l .

Si::'/' MP 156- 158°

, L H  MP 156- 157°



(v i i )  r’Tervfirat k); : o f

The trtrAlwï Aoate ms!?- d j gsolvf^d in  inethanoi and sodiusa

p̂ ei;hoxi<̂ '<? In met} anvX r" .*5 ?" 1 nil; war? adi3̂ c"? sixsù the so lu tion  l e f t  a t 

room  wen;i>ox‘atirt*e ovrrnX.eî .l , Tb̂ e e i  u% ;);ctl ox ld t v?ao Va-in d estro y ed  

i.io in«y OM'h. 'n dicx W* erxl the jilx tum  ev£\ .̂;ovat? d y l^lC ing a 

Thic ?Le« token û*,- Li tthm^ol and the 3o/f!iar; cai^honate resldig; f i l te r e d  

off* Tize ethaiy^l $olut:h:u: \m£> tvo^'oralec to a eolcwlc; aa 'wh.iol/

7;?is /<how tij b© JÜ W # by C'-^pr-srl-^Oü v lth  s/i id e n tic a l &ai^le by paper 

obro*Tf!vtogre.x (Butfiav>l'hthai;olAater 4D: 1111 $•) *

(B ) A lternative orei>ai-^atio;> ojT P"*julo/se 

( , --'■--L-Ly. ; _ < £ ■ « -,^trG&.ioe

îîathcaiuiï^ dioi&ide Hjydrato (10 g )  %A8 added to  s a tu ra te d  eudium 

laeti^ ioriodoto  B olu tio ii (70 ml) anô carb o n  te tra o lilo rid c i (70 ml; i n  a  

s e p a ra t in g  fu m io l. The m ixture was sliaken and the  carbon  tetraoT  I w id e  

l^ y e r  ru n  o f f  a m  ù v ie â  over calc ium  su lp h a te  aaO used im m ediately .
i

Horc e@rb(%.: te tree}: 1er Ida %aa added and alao more saturated aodium 1
1

m etcgperiodate u n t i l  th e  ccM^eù. to t r a o h lc r id e  le y e r  wad o o lo u rleaa#  At I

t h i s  s ta g e  a l l  tli>e ru th e n lim  d io x id e  had been converted  to  ru thenium  

te tro x id e #  ■

jm U m lW j :’ j

The d l k e t a l  (15 g) was d is so lv e d  in  earbcsi te trw h lc w id a  (550 ml) - ^ 

i n  a  2 l i t r e  o o u io a l f l a s k  «(|uipped w ith  a  m agnetic s t i r r e r *  To th U . 

was added f re s h ly  p rep a red  ru tia n iu m  t e tx m iè a  (from  10 g  o f  ru thenium  

d io x id e  h y d ra te )#  Th# m r tu r #  was th e n  s t i r r e d  f o r  2 h o w s  and th e
V’-ï3

a
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r u tb e n iw  te  t r  oxide d estroy  ex) by th e  © éd ition  o f  Im -p rop an o l 

( 5  raXs). The r u iîx n d æ  d io x id e  m n  f i l t e r e d  o f f  myâ th© oarbon t e t r a -  

removed imd»r r-tducod ureseux^e. TTt© f̂ r̂up ao p2*oduee6  was 

d l 3 t i l l e d  'Mid^V high V̂ OUUiT.

îr,-’ 1C-V-10S® \J tm
( .. ■■■■.: 1 . 2^^>g-ai-0 - l9C,.Tcr.'.'lier ■ 2< ‘ - r 'bQ -V

5h'.A hvdye'.o

The kctcjie from [ i ]  (1 0  g) dissolved In ether (3 0  ml) saturated 

v lt l  vatcr And warned on & water bath fotr 15  »ilns. Th© mixture wag than 

evaporated under reduced prf-orwc (8 ml) anci p e tm lew  ether (BP 40- 

6o 1 i iXj  wcis added c e u z i r s £  turbidity* Tiïe turbid solution was set  

a£(lde at Ô C u n til crysta ls eyvewred# This was recryf»talll«e<3 twice 

fror.; ether; petrt^lewn ethmp

«P 111*113®

U T  i r  112-114®

( I ' ')  Pym.'az'mtlw 1.g t5 .6 - a i - . / " i8 g t r&ryXiaepe ^ - P r ib o  3 hexu lo - 

-f» ra i» fe  a c e ta te ^

The h y a r* to  tpom ( i l>  (10 gj‘ w»e d le s o iv e â  In  ja r r lé in c  (30  ml) 

aixl e o e t ie  enlgrOrlt e (20 m l/ «no #lowly «ââ*d. end th e  s o lu t lo »  k ep t 

a t  6d®C f o r  16 houi**» The s o lu t io n  was th m o o o le d  end poured in to  lo e  

e a t e r ,  t i  « ayr^p vthlch was d e p o s ite d  was a x tra o te d  Wiioh d h lo ro fo n i, 

th e  o h lo ro fcrm  e x t r a c t  d r ie d  o v e r sn^grdroua sodium s u l f a t e  end 

ev ap o ra ted  t o  a  qyr^p Wiloh vas o x y s ta l l i s e d  from  e th a n o l pe tro leum  

e th e r*

ifip 60 - 6 ( f

U T  KP 62-63®

W' ' ■ . . .



(v TVopamt 1,011 of 1 .2 : m ;

5*6-...- 1 .k'^enc ©< -D-«r<ilofm"rmo

TÎM 1 ,2 ;3 ,6  8 1 -c - i%)^;;/Lqyl,W©wi' -K" k -rlbc- 3 'he%ulo lu ran o ac  a s e ta te  

(5 g) W63 disscivuw  in  cuy ne.’t:'Xu*{>l (2u jiJ.; au3 gcdium baruhydz*lJo [l g)

\mn iwJod slozl^ Ic thü cacieu. üüiûtiOi.. ‘lieu offerveacuiica had ceased 

t)x*î so lu tion  v,aj- hoAtud a t  6 0 *̂ io r 24 hru , a l lo ^ d  tc  ccol aiki the 

oolutici^ n e u tra l is e ô v-ith x’ccîiu, ïh c  real** waa f i l te r e d  ofX and the 

methwwl evaporated o£X* After sucu'ecalve cva^oratljim  o l eWtauol a l l  

tlie boroii h: d teen  removed as v o la t i le  &:eti^l b o ra te , leav ing  a  syrup 

which v»as ur^& lallieeo  Iroci l ig ro in . Two crops o l o ry s ta la  txjre 

productif,

MP z 118^-120^- -  î,l-k*lsôi':rôpyiider]Ê;--I'-gulOfie

s i s  FouW C R 6#1Q^ 0 35*61/^

C&lo. C 58.20^ E 6 . 0 #  0 35.73*

W sx 105-*1wo -1 ,2 ;5 ,5  é i-^ iso p ro p /X id em  l-guioa©

A nalyais  Fouad C 67*33" K 0 2 6 ,9 7 4  !

Calc* C 67*4t% R 0 26#93B& ^
6

( . 1 /  11“ ^ ° “ *» t i f l t U m f r ,  « .« u n  mHAA 1
iBoth the proooedlug co%x)Lwda were trea ted  In  a ttijaSlar manner, -

The ooapound ( l  g) va$^ ttu u tn  up i n  aqueous t r i f lu o ro  ace tic  a c id  4

( 91I vv THFai w ater) ( i a  ml) and l e f t  a t  room tem perature  f o r  20 M n s , |
i

The mixture was then evaporated to  a  ayrup below 90^ * Thla wee f
%

U’itu m te d  with e tlia r arW row aporated four tisfiee, removing tW  la s t  |
M

t r a o e s  o f  t r i f lu w x )  w e  t i c  a c id ,  and le a v in g  a  @yr%# which #aa e h o m  "3

by p ap er ohroam togr##y  (B u tanoV iithano l/iV ater 40; 11s 19) to  b© iO e n tlo a l >|

*  ' ' " " k ? !



to  mn mutM ntic «arülc o f

(o ) ite a fip « A l« rt.î? f_ ,fe A ife ^  » E  'Ip s ^

( 0 , 3  r )  mhf̂ kon with «r: e th er y n hutyraldehyoe mixture

f i t l  w ) (2  ml) oo)ïMnlnp ooncentretod eulohurio &aiâ ( t  àropj u n t i l  

eolutlon wnf oopmlete ( l  hr)# 1W mixture vmn then l e f t  fo r ?L hr a 

At room temr»eratoTV‘. Kthvl e th e r wmm then added u n til  a s lu r iy  was 

fo rred , «olid potammlum o«art*omte (0#1 g) was ttien added «md the sue- 

poneloii fitood a t rmm temper a t urre fo r  4 hrm. The mixture was f i l te r e d .  

The so lid  men ex trac ted  with are tom  and oooled la  toe u n t i l  c ry s ta l»  

apç)e«red# The f i l t r a t e  m e  evaporated imder reduoed pressure which 

was ex trac ted  with boliinf» acetone (2 ml.) enci oooled i s  loe  to  j?ive a  

secor/d crop o f c rv s ta la .

MP 120- 123°

AnalyBiB G elc .lm ted  0 31.27-t h  7 * 7 ^  Q 4 0 .9 #

pQwa C 51.17/i H 7.7tjS ü  4 1 .IS^
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The ao ld  o a ta l ja e d  o o n d e m e t lo u  o f  broEO -acetaldehydo « i tb  ^

m eim itol y i e ld s  th e  tb«*eo p o ss ib le  isom ers o f  1 ,2 ; ^,6-di-bros?o© thylii3ene

^ - g l u c i t o l ,  the  c i : : ,  o i s ;  t r s r i s ,  trmxn; mid th e  tr tm s  e l s  Isom ers*

The r e a c t io n  hetveen bi'o/ro-ocetaldehycie din^ethyl o ce ta l and l>ss
g l u c i to l  ivas c a r r ie d  o u t  in an a t to o p t  to  p roduct th e  1 ,2 -nono^aeeta l*  

%hen an eq u l-ico la r r e a c t io n  v as c a r r ie d  ou t a  iT o w a o e ta l \9as iso la te d *  

v^hen p e r io d a te  o x id a tio n  we» c a r r ie d  o u t th e  p e r io d a te  uptake was 1 mol 

p e r  mol o f o o ir^u n d , wiU» th e  l ib e r a t i o n  o f  1 mol o f form aldehyde 

in s te a d  o f  th e  expec ted  3 iw ls  o f p e r io d a te  up take and 1 mol o f 

forïûslnelyde* The d i^ a c ^ ta l  which was i s o la t e d  on hydrogenation  gave 

th e  iciown 1 ,3 ;2 ,4 ^ d i '^ .^ th y l id e m  ^ g l u c i t o l  and th e re fo re  o r ig in a l  

d i e s e s t a l  tcuat have th e  same s tru c tu re *

T h ere fo re  ^ g l u c i t o l  and brom o^acetaldehyde r e a c t  Iri t l ^  normal 

wey g iv in g  th e  2^4 m ono-acetal and th e  1,3} 2 ,4  <31-«icetal in s te a d  o f  , 

tlie 1 ,2  a o e ta l  and t!ie  1,2} 5 ,6  d i - a c e t a l  which would be expected  by 

ooo^^wrison w ith  ^ m a o n i to l*
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t d W tk y l  aoetaj,

m ic y  ...eflia AAtUyai»

111 f’d a r  g jm iïtitiea  o i ^-GlujOit-^l aiitî Broeio«»cct4ldeJ^de dii^ethyX 

acetixi* ^ tf r lu c lto l (4  g )  vas added t o  a mixture o f r a te r  atid conoen~ 

tra te d  aulphuric aold ( l i 1 8 mis) and Iromoacxutaldeîyôe dim ethyl (4#i? g) 

vas ivddea with ©tirxlixg, a t l r r ln ^  wae csontiiioed u n ti l  hofriogenelty iws 

a tta iia d *  The so lu tion  wes l e f t  to  stand Ib r  24 hours tltjen exso tly  

nautraX isea with aodluD iydim ide* The so lu tion  m s  evapomtcd to  a 

syrupy AOlio w^4ch i;aa ex trac ted  w ith eU aool* The c thanolio  e x tra c t 

%aa evaporated under reduced pressure y ie ld in g  a  cyru^).

T hin  la y e r  chrom atography u s in g  e t i y l  m ethyl ke tone  s a tu ra te d  

w ith  w a ter sW ved t îu e c  sp o ts

h f  » 0.01 

E f « 0 .4 2  

Kf « 0 .7 4

The ayrupy ed x tu re  was sab je o te d  to  column chrom atography WLog s i l i c a

g e l ,  e lu t in g  w ith e t l 'y l  ssW iyl ke tone  s a tu ra te d  w ith  w a te r , y ie ld in g  a  i

syrup at 0.42 vèioh was c ry sta llised  froei ethanol, compound D. j

m  I67.i>-16B.5®

AniOorai» C alou la te fi ft>x- ($■ 33 .47  ̂  5 .2 7  BeS 27.830 #  33.44  j

Otjaerroa 53.25 #  5.51 Big-; 27.910 - f  33 55 ■- . j
Alaa A eypqp Hf « 0 .7 4 , ooqpounO B«  ̂ .1

A n ü ÿ s i»  O A lculateâ  f o r  ^  ^  4 .0 6  24.160 #  4 0 .2 5

fA**#pveO 0  30.19  ̂  4 .11  B#- 24.190 ^  41.51
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w ^ m a s L s

rcrlo<:atc oxLâattian ni' CQCBOupda .y atig r. Mtd determ ination  

o f  l ib e  r a te d  fox ;̂ a ldehyde

The periodate cjxidation and fomeldehyde detem nrn tion  wore 

oorried  out In the normc^l v«y. 

weight o f Oospouixl ilo lar uptake periodate 

Cofiçound D (J0OÛ82  g 1.1 fitolc 0#96 m is

Cooçjound % V.UÜ91 g 1 .07  m l a  1 .05 m la

Ooasÿouaà D (U#5 g) was d is so lv e d  in  d ry  p y r id in e  (3  m is) end

a o e t lc  anhydride (2  m lsj was added and tlies e o lu tio n  l e f t  a t  room

tem pera tu re  f o r  24 hou rs a f t e r  which i t  was poured in to  lo e  usater.

A syrup was d e p o s ite d  # i o h  slow ly c n y s ta l i l s e d  and was r e c x y s ta l l la e d

from e th a n o l. j iI
i r  125-1Z5.5® I

M u l y s i a  C aim X ated  f o r  42.21 f#  5 .0 9  17 .53  0  35.14

CS? 42.31 W i 5 .0 0  Br* 17 .49  35 .10



1
Lif'olC'. o f  Q oaujo^fjds I: CiX̂ ..__

( i )

The ooimount': (l*Q  g) %m8 d isso lv e d  iz; 9S"‘- e th c n a l  (20  

oofitfti-dng jtX)taoGiiu» ly a ro x id c  (0#52 g) wx) 3^ : 'd /c  (0 .4  g ) .  The 

was m ibjocted to  liydrogcnatioü  a t  5 atnoei^herec u n t i l  

no lyd rogon  taken  up* The m ixture was t2%n f i l te r e c i  and

th e  f i l t r a t ©  execitly  neu traX iacd  w ith  h y d ro ch lo ric  m id  (1.Q  M). The 

adciaare wa* evsiiO rated to  a  and e x tra c te d  w ith  e th a n o l.  Tlie

e th a n o l e x t r a c t  >-l«lded a ayin^' which o ry s to lllip e d  ©e was ro c i^ ^ s ta l l is e d  

from e th a n o V « th e r .

m  146-147*'

2 ,V -ü -E tJrli8e ii®  ^ g l u o l t o l  L U  MP 146*̂

The mixed KP was n o t d ep ressed

(11) <k?i3PQuad 1-

The above p rocedu re  was re p e a te d  u e ln g  Compound "K ( 1 .0  g ) |

9ajg e th a n o l (40 m l); po tassium  hydroxide (0 .6 4  g ) t  mod 10 P ^ O  (0*8 g)

On work a  s o l id  Which was r e c ry © to ll is e d  t t r m  e tlia n o l vms 

produced.

MP 212-214°<

1»37?'»4-âi-C E th y U d e n e -^ g lu c l to l  UX Mp 212-214®

The mixed HP was n o t dep ressed
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lèK?':-Ü.Xi£üfS 1

gyirthe.ll:> 01' 3 .4  .3 .6 - t e t r n

Bilver cadde onfeaivct'^

1 ,2-^v/-l9o% )ro'[yliccm  ( 1 g )  v os d is s o lv e d  In âry

dimtatdyl foiT»iivic'ie etfié l  h v m i à e  (3  ml) \ms added fo llow ed by

dry  a t lv o r  ox ide  (5  g)# The was shaken In  th e  d a rk  fo r  5 days#

The s i l v e r  wzlde m a  f i l t e r e d  o f t  and th e  f i l t r a t e  evapoarated to  a  

fiomi-soUUS which nun  e x tr a c te d  w ith  o b lo ro fo m :, the  ehlorofo%% e x t r a c t  

fs^a wad^)e6 w ltl: r a t e r  d r ie d  over @nl:ydüroua sodium s u lp h a te . Ti:e

benay l& tion  procedure  was re p e a te d  fo u r  t in e a  tx) o B ^ le te  

b c n a y la tio n  (a a  aiiowi by in f re ^ re d  a%)ectro0oopy). A d a rk  brown 

ayrup wea o b ta in e d  which d i s t i l l e d  a t  0#5 mm y ie ld in g  a  p a le  

y e llow  ey rup , BF 1Sp-*130^  *

15. 5®

-2 9 .5 9

Ti«UI » U.52 g  m 2 0 i

■ %



^ G l u o i t o l  ualw-' ©odium h y d ride  c a ta ly s t^

1,2-i-Iocpro^:yli£ex'jC  ^ - g l u c i t o l  (3  g) %̂ea d ia so lv e d  In dry 

dlmcthylfviMmf'lcle anc* e th e r  w oîied eodluci hydride  (3*6 g )  ima added 

to  th e  s t i r r e d  ed x tu re  under n itrogen*  m ixture was tlicn co o led  

In  m  loe  b a th  bengyl bx*oialde (25  nil) was d ripped  in* The a t i r r i n g  

vffio continuée* f o r  one hour w ith tiie  r e a c t io n  coo led  Ixi i c e ,  and tW n  

fo r  a  f u r th e r  48 h .u r a  a t  room te irporatu re*  The lo ix ture  w.\a a g a in  

oooled  i n  an Ic c  b a th  and thie exoees sodium î^ riô '^ ?  deatrqyed  by 

a d c in g  dry  i?»tî«ux>l u n t i l  e ffe rv eece rice  ceaaeO* S t i r r i n g  m s  co n tin u ed  

f o r  ^  hour and t!;e m ix ture  f i l tc x 'o d .  The f iltx * a te  was ev ap o ra ted  to  a  

brown ai^rup a t  reduced  p r e s s u re ,  th e  re s id u e  from f i l t r a t i o n  was 

e x tr a c te d  w ith  c^lo i'o form  and ^ e  oh lo ro fcrm  e x t r a c t  e v a ^ w a te d  to  a  

syrup# I n l r a - r e d  showed b o th  syrup s  to  be ic e n t ic a l#  The syrup  was 

â l e t l U o d  g iv in g  a  a i a t l l l a t c  a t  0*5 « « , BP 187-193®” -

16
p ]  « -2 9 .6 3

D 

Yield a 1.96 g a 2S^
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. ci ' . . , 5^W5. G te tr^ . biu z ./l 

^ O l u c i t o l  u s in g  iJQtaaeium hyoroxide c a t a l y s t ^

*

1,2-i>-lG0pru^ylii;ex'jC ^ -g lu c ito l (1 gj was ô l e m l m â  i n  h e n z y l  

c h lo r id e  (50 ml) am! ^.lovidei^d ^Jotascium hydroxide (10 g) was slow ly 

added wlW) the r e a c t io n  vosiscl coo led  In  ice# The potoanluia hydroxide 

w a s  added b o  t h a t  the t© i?poratare did n o t  r i s e  alcove 1)0^# A fte r 

acJdition  o f  the potarjoiuvi hydrox ide , (3  h o u ra ) , the  te a ^ u ^ a tu re  was 

m ain tained  a t  IJC^ fo r  2 ho^jrs# l i  s t i l l e d  w ater (100 sxils) were 

added coki tlie a o lu tio n  e x tra c te d  wit!: ob loroform  (250 ml)# The 

o iiio i 'o fo ra  e x t r a c t  isas washed w ith w a te r th re e  tJU ^s and d r ie d  over 

Kiagneoiaii su lpha te#  The ch lo ro fo rm  waa removed under reduced  p re s s u re ,  

the  henjsyl c h lo r id e  /md dibeiugyl c tW r  %erc removed under h ig h  vacuum 

U#5 mm, BP 33-54^ . A  p a le  ye llow  a o lld  re m in e d  vhloh  d i s t i l l e d  a t

U#5 awJ 168-192^#

/ i < J ^ M -2 9 .7
D

Tleia .  1 ,5 9  g ■ 5Ŝ

M u ily s ia  Kequlrod t b r  C 7 6 .2&' H 7 , 2 #  0  16.W&

Pounfl C 7 7 . ^  H 7.1 0  1>,31i«
- i

4k*'



-29&~

%-r;;) t r m  t^ re r iR s r .t

The ooKfpowv3 (1*27 g) rm  diBBt>lvc£ in  dry m thw iol (60 ml)

B£)ô poIXadlorri M^ick '!2*75 g In dry niethanol (30 ml) satvaT.ted with 

hydrogen was /tdded* Tî)e (fix tu re wso !ycropenntf)d a t  1#5 atr*joaphe-rea 

fo r  6  cloĵ e*

tJÿtûke ad ju sted  tc  Ef.TP © 2ff9*5 ihl

C alculated a t  N#TP 20%lil ml

The pfslladlum f i l te r e d  o f f  under n itrogen and the f i l t r a t e

overw nted  to  a %TLi(p, wî lch ims cryr.tft^liged from ethem l#

r m j b  et 0 .3 4  g

HP » 163- 166?

Mixed HP w ith &üâÀ^ntic 1 ,2 -0 -ii» î> ro iy làd e n e  h - g lu c t to l  e 16G-167^ 

T h ere fo re  no m ig ra tio n  had ooc q rre d  on benzy la tion#
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^ t X n c i t o l

1 »2-;;j>l0oprosyylldeiie 3 f4 ;5#é  t e t r a  ben&yi j ^ g l u c l t o l  (1 .2 5  g i 

was tak en  up lu  at^poou© e th a n o l (5C^» 10 m lj ena 1h 120ïf r e s in  ( 1 .0  g) 

was addeo and th e  ta lx tin ^  heated  on a  b o i l in g  w ater b a th  f o r  two 

Ikoura* The r e s in  v b b  f i l t e r e d  o f f  and ii:e  f i l t r a t e  evaix>rated to  a  

p a lo  ye llo w  T h in  I« y e r chrotnatogra£%  an  s i l i c a  g e l  u s in g

bensene o o n ta lu l%  1 # ^  m th a n o l ae  develop ing  ag^nt showed a  Bj>ot 

a t  E f 9 0#12 i n  oompemisw: w ith  th e  s t a r t i n g  im te r i a l  B f « Q*55«

The syrop m s  tak en  in  h o t  e th a n o l b u t would no t c r y s t a l l i s e ,  

o th e r  s o lv e n ts ,  fw t!m m l e th y l  a c e ta te  and e tk y l  a c e ta te  pe tro leum  

e th e r  m ix tu re s  were a ttem p ted  w ithou t suooeas.

A naly sis  K e # ir e d  f o r  O j^^gO g » C .  7 5 # 2 ^  B » 7*0$: 0  « 1 7 * ^

found 0 .  75# 31̂  B # 7#11  ̂ 0 « 17#
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1# h# L . l î i r n t  and P a rc lv a l^

M##.'yl : thera^ M%# . voi II# Pg 145.
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2, M# h# Tate ark? C# T# BioSiOpt

Q m ^ J .  ClMLi* . 1601# 1% 5.

3# G* M$ MoCIoitoy#
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M yaiwæa -to Q ggW W rm te QhemietaK. v o i  12 , 19^>7, 

^ a d e m io  P re s s  Ino*# P u h lis l '^ rs#  Hew York,

4* H$ G# P la to W r#

B e m y l Ethers# /wthr, Garb, chaa . . v o i  II# Pg 166# 1963f 

Maô«mio Press# Bow York*

. - .  ^  ■’ - ‘ ; - i



ro ie r ip o tr io  ruuasure a n ta  miw o arried  out on three itietrurasntei* 

(a ; H ilgor v a tt»  M, 511 photoaXectrUj ijoierxirjeter a t  Mei-cury 5 4 6 1  l in e  

(b ; XielliD£ham miu Stanley * o la r lm te r  a t  Sodius! D lin e  

(c ; Peiidin %.lmer 141 a t  5^5 am; 4)6 urn; 546 rua; 576 rm and 589 nm,

A Jaoicated pol xdi.otar tufc* connected to a i>>ermoetat was used 

In  oonjuriction with Uie i a t t a  M# 5 I 1 and Perkin i':lmer 1 4 I ,

2. -

(a} K in e tic  run® were o a r r ie d  o^it u s in g  th e  P e rk in  I Ijuer 1)7  UV 

spec trop lîo tome t e r  ark? a  1 om oc i ie ta n t tem pera tu re  o e l i ,

(b ;  o th e r  ep ee tm p W tern # trie  deterW nation®  were c a r r ie d  o u t u sing  

the  Unicam .‘Hi 500 #)CotrophoWm®ter$ ufiing 1 cm ce ll® .

I t  WA® noted  t h a t  n-bu1^ralde^%yde obeyed Beer* ® Lae a t  281 tm  

over a  i eM od o f  6  hour® w ithou t a p p re c ia b le  photodeco p o a itlo iw

3> -

fhi®  warn w rm a lly  c a r r ie d  o a t  u s in g  K ia a e lg a l 0  nocr t a h l  on 

giaa® plate® # w ith  th e  «pot® brough t up in  an  Iod ine  vapour ta z * .

The p la te®  were enveloped w ith  « a tu ra te d  agueou® m # t% l e th y l  

ketone# which wa® found t o  be e a p e o ia liy  u s e fu l  f o r  e e p a ra tio n  o f  

leom eric  mono^aoetal® a® w e ll a® th e  moixK# d i  and t r i  anetal®  and 

k e ta la *

'  : 4- ' -y
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T h is  c a r r ie d  o u t aciB^> %Atman OF 11 and K ieg c lg e i v . 2 ^ , 5  mm 

Olid /lu m in a  cî:roaiatograpi'y gracie# c iu t in g  w itli th e  a o lv e n ta  m entioned 

i u  th e  p e r t i c u i a r  ex. cxdroente#

5 . c.a,Lnr Chroiriatoryady/: -

«batman Bo 1* oh r a?? a to f  ri^phy p aper wee ueed, w ith  t i e  f o l i o  win 

so lv e n t syatene# fo r  deacending  d iro m a to g ra i% ,

(a )  ile th y l E th y l Ketone •• s a tu ra te d  w ith  wetei’t -

The s ta tlü iu u iy  phase was w ater and the  m obile j ^ s e  was naetJyl 

o t l y l  k e to n e ,

lim ila r  to  th in  la y e r  cshromatography t h i s  was u s e fu l  fo r  sep a ra 

t io n  o f oonf ig u r â t ioxial isotnere o f  n o n v -o o c ta ls ,

(b j  B u ta w l/E th o m i^ A a te r^  (4M /1 l/19 )5 -

A a ta tio n o x y  phase o f  w a ter w ith  a  irobiX phase o o n ta iriln g  n~buttm ol 

e th m o l  and w a te r  i n  th e  above p r  oportions#

T h is  was u s e fu l  f o r  g e n e ra l 8e%?arations of m ix tu res  o f  s c e t a l s  

ark? h e x i to ls ,

(0 )  B u tm nolA yT ig iA «/^ater (6 /4 ^ 5 ) i -

À s ta t io n a r y  phase o f  w a ter w ith  a  m obile phase c o n ta in in g  nr>but«nol 

$yrldir&e end w ater in  the  sbcve propoz^tlons# u s e fu l  f o r  s e p a ra tio n  

o f  pentoses#

The ooKçoimds were lo c a te d  as  fo llo w s )-

(1 )  The p0pm r»  were d r ie d  in  th e  oven a t  ex o ess o f  60^ «
g

( i l )  apreyed H ^ t J y  w ith  s a tu ra te d  sodium m sta^p erio d a te  s o lu t io n  «



( l i i j  l ip p e d  in  m aturated aqueou® s o lu tio n  o f  a i iv e r  n i t r a t e  o o n s ie tin g

ot a i iv e r  n i t r a t e  (2*5 ml> in  ao e to m  (490 ml/ w i t h  w ater (10  m i),

The p aper was allow ed to  d ry  a t  room te r ip e ra tu re ,

' iv ;  The pai>er was then  dii?ped In  e thaiw )lic  aodi<jim hydroxide (sodiixn

ly o ro x id e  (2  g ; in  aqueous e th a n o l (2  uH ligO + 98 ml E th a n o l) ) .

T h is brought oofs^^jsnrje up aa brown spots*

(v ; The ohrom atorraR# were f i n a l ly  p rese rv ed  by * f ix in g ’ in  a s o lu t io n

o f  aqueous sodium tliio  su lpha  to (2#g/^ w /v).

T ills isethoc! was s u i ta b le  fo r  su g ars  bh6 o ly h y d rio  a lo o W ls  

to g e th e r  w ith  th e  mono and d i - a o e ta l s  o f h e x i to ls .

M o b il i t ie s  were f^^neraily  measured r e l a t i v e  to  th e  so lv e n t f r o n t  Hf.

6# V'ftper lonophorce^st -

lo n o p h o re s ls  m s  c a r r ie d  ou t on fhatmar^ Ho 5 pspor u s in g  a Sha don

High V oltage E la o tro p h o re s is  A pparatus u s in g  th e  fo llo ir in g  e le c t ro ly te s #  i
1

(a> Sodium b o ra te  (B o ric  a c id  (14*9 g) and sodium h y d r m i^  (8  g ) i n  1
-  - i

w ater (2  1) pH a d ju s te d  to  pH 9*8-10), 2#3 ,4 # 6 -T e tra -O -m e tly l"^ - j

g lucose  m s  used a s  non s d g ra tin g  Barker*

(b )  Sodium m olybdate^ (iW iu m  m olybdate d ih y d ra te  (25 g) in  w ater 

(12U0 ml) a d ju s te d  to  pH3 w ith  c o n c e n tra te d  su lp h u r ic  so ld )

G ly cero l m s  used  a s  non m ig ra tin g  marker# I

(c )  Sodium m ats vanadate^ an aqueous s o lu t io n  o f sodium m eta v a n a d a te ^ ^  |

d . î f t v » ) .  I
■ , j

The same lo c a t in g  re a g e n ts  wem used fo r  b o ra te  and m oiybdate |
■ . ' ; : i

b u f f e r s  a s  in  paper c h ro m a to g ri^ ^ #  w hile sodium metevanmdate was used v̂ . 

o n ly  to  d is t in g u is b  h e x i to l s  in  th e  p u r i ty  check: on  J ^ g l u d t o l #  and

'  " - ' J
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here i t  vms s u f l lc lc n t  to  the ioiioir^l^oretugram© to c fo r

1U iidn In o racr to locate  t î^  oorcjJOimLS ea b lu ish  spots on & yellow 

baok^oujK?.

7. Imjcm: Jiaee ^togra^^lr/1  -

(a) A Pye Argon Chracaatof^r&i;^, with -* io n isa tio n  d e tec to r and glas® 

oolunrn (4  f t  x 4 mm)# was naed, with argon as the c a r r ie r  gas a t 

ft r a te  of 7 0 -ejü al/m ln .

(b) Perfedn itoor Frac tr âe ter modified with a flame ionigvfttion 6e too tor 

and a l l  g la a s  oolunvio (4  f t  x 4  mmj#

S tationary  ohnaee employed in both cases were:-

p*F*,K. -  IqS ( ’̂ A ) m~biB (jg-pheiicoy pheiioxj) tumrmtim on a iiioone

trea ted  c e l l  te .

3#fîé -  30 ( a  methyl s il lc o a e )  $4 (« /# ) oa Gas ChroGs PjApeiaoirr K -  

( 5^  Vw) on œ litô *

%lth th e  exception of fu lly  m ibetltu ted  d e riv a tiv e s  a l l  s a is ie s  

were in je c ted  as th e i r  tr lm B tîy ls ily l e th e rs  derivatives}  which

were prepared according to  Sweelay e t  ol*^

The e tb s ta n c e  ( c  10 mg) woe dissolved i n  anhydrous p y r id in e  ( l  ml)

and h ex o m eth y ld is llaaan e  (0*2 ml) and t r is te t ly l-o h lo ro s l la n ®  ( o i l  ml)

wore added)* A fte r  ohaWng f o r  30 secs* th e  m ix tu re  was allow ed to

stand  f o r  20  mine a t  room tem p era tu re  and th en  c e n tr ifu g e d *  The c l e a r

l iq u id  warn deeftxited from  t i e  w hite  p r e c ip i t a te  and ro ta ry  eva jw ra ted  to

low bulk#  and token  up i n  d i e t r y l  e th e r  ( l  ml)» t h i s  s o lu t io n  was

in je c te d  in to  th e  column# K a te n tic n  volumes (»V) were reco rded  r e l a t i v e  

to  th e  T»%S# d e r iv a t iv e  o f  j ^ l u o i t o l  (kV # 1)

0 %  /-

' J

i
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Xî’soo were oorrleG out cri tlie PeiklîJ Hlmer 337 G rating In frared  

; pec troy ho tome te r  wW the  ly e  Unloam SB 1(X) using Hujol Mulls or th in  

film s between Potaeaium Bromide P la te e*

9» Proton U n ^ rn o tin  Se^troAmonv:-

The VBrian 6ü >peotroraetex».

10# "

A ll e iia lyaea  were c a r r ie d  o u t by A lfred  ^ ^ rn h a rd t (KSiiheim (k u h r; 

Germazyj,

m-:: V
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