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A b s t r a c t  - A  new mode o f  t h i a r o l e  r i n g  f o r m a t i o n  and an unexpected 

ace toxy  g roup  e l i m i n a t i o n  were observed as a  r e s u l t  o f  t h e  r e a c t i o n  

o f  N--acety l -per-g-acety lhexonic t h i o a m i d e s  (Lb and 2_b) w i t h  e thoxy -  

ca rbony lme thy lene t r i pheny lphospho rane  a f f o r d i n g  e t h y l  2-(1',5'- 

-diacetoxy-penta-1',3'-Z,E-dien-l'-yl)-4-methylthiazole-5-carboxylate (6). 
G e c e n t l y  Gossauer etl d e s c r i b e d  t h a t  N -acy l t h i oca rboxam ides  gave f 3 -acy l -  

a m i n o a c r y l i c  a c i d  d e r i v a t i v e s  w i t h  methoxycarbonylmethylenetr ipheny1phosphorane 

i n  a  r e g i o s e l e c t i v e  t h i o c a r b o n y l - o l e f i n a t i o n  r e a c t i o n .  As an a t t e m p t  f o r  t h e  

e x t e n s i o n  o f  t h i s  method t o  o b t a i n  compounds o f  t h e  t y p e  ;? b y  c h a i n  e l o n g a t i o n  

o f  c a r b o h y d r a t e s  &-acetyl-per-g-acetyl-D-galactonic t h i o a m i d e  Lb, p repa red  from 

2,3,4,5,6-penta-0-acetyl-D-galactonic t h i o a m i d e 2  12 a c c o r d i n g  t o  t h e  method of 

3 G a e r d e l e r  , was t r e a t e d  w i t h  e thoxyca rbony lme thy lene t r i pheny lphosphorane  3 i n  

c h l o r o f o r m  s o l u t i o n  f o r  12-16 h  a t  70°c i n  a  sea led  t u b e .  A f t e r  chromatograph ic  

s e p a r a t i o n  o f  t h e  t a r r y ,  r a t h e r  complex r e a c t i o n  m i x t u r e  o n l y  t h e  ma jo r  compo- 

nen t ,  an o p t i c a l l y  i n a c t i v e  r e s t r i c t e d l y  s t o r a b l e  compound c o u l d  be i s o l a t e d  

i n  p u r e  f o r m  i n  an  18% y i e l d .  Based on  e l e m e n t a l  ana l yses  and t h e  m o l e c u l a r  i o n  

a t  m/z 353 a  C H  NO S  c o m p o s i t i o n  was rende red  t o  t h i s  compound. S u r p r i s i n g l y ,  
16  19  6  

t h e  m o l e c u l e  c o n t a i n e d  su lphu r ,  n o  NH band c o u l d  be d e t e c t e d  i n  t h e  i r - s p e c -  

trum, and i n s t e a d  o f  t h e  d i f f u s e  OAc c a r b o n y l  bdnd o f  t h e  s t a r t i n g  1_1) a t  about 

9 1750 cm-' t h r e e  w e l l - s e p a r a t e d  bands a t  v 1708, 1736 and 1765 cm-' c o u l d  be 

ass igned.  Bes ides  t h e  s i g n a l s  o f  t h e  e t h y l  g roup  o f  t h e  e s t e r  f u n c t i o n  a  methy l  

1 
s i n g l e t  was d e t e c t e d  i n  t h e  H-nmr spec t rum a t  $=2.71  ppm, t h e  h i g h  chem ica l  



s h i f t  o f  wh i ch  d i d  n o t  r e n d e r  p r o b a b l e  t h e  a t t r i b u t i o n  t h e r e o f  t o  e i t h e r  an 

a c e t o x y  g roup  o r  tu the d e s i r e d  N-ace ty lenamine  f u n c t i o n  of 4. Of t h e  f i v e  

expec ted  a c e t o x y  g roups  o n l y  two ones ( $  2.38 and 2.09 ppm) were d e t e c t e d  t o -  

g e t h e r  w i t h  t h r e e  e t h y l e n e  p r o t o n s  a p a r t  t h e  t e r m i n a l  CH2 g roup  o f  t h e  sugar -  

-cha in ,  The mass spec t rum o f  t h e  p r o d u c t  r e v e a l e d  t h e  f r agmen ts  m/z 170 and 172 

( e t h y l  m e t h y l t h i a z o l e c a r b o x y l a t e  2 H). on t h i s  b a s i s  an e t h y l  2 - ( d i a c e t o x y -  

pentadieny1)-methylthiazole-carboxylate s t r u c t u r e  6 was suggested.  
4 

S 
II 
C-NHR 

I n  t h i s  r e a c t i o n ,  presumably,  t h e  a c t i v e  methy lene g roup  o f  t h e  t iossauer 's  

type1 i n t e r m e d i a t e  &-acetyl-2-alkylthioimidate 5- i s  d e p r o t o n a t e d  by t h e  b a s i c  

phosphorane r e a g e n t  and t h e n  condensed i n t o  t h e  t h i a z o l e  d e r i v a t i v e 4 .  As d u r -  

i n g  t h e  r e a c t i o n  t h r e e  AcO groups  and o n l y  one hydrogen atom have depar ted ,  

t h e  ,I3 - e l i m i n a t i o n  o f  t h e  2'-AcO and h o m o l y t i c  s p l i t t i n g  of t h e  3 ' -  and 4'-Ac0 

g roups  must be p o s t u l a t e d .  I n  ana logous  manner E-acetyl-per-g-acetyl-D-gluconic 

t h i o a m i d e  Z_b p repa red  a s  above3 f r o m  2a5 gave t h e  same p r o d u c t  2 i n  p r a c t i c a l l y  
d 

6 i d e n t i c a l  y i e l d  . 
Due t o  t h e  p resence  o f  seven q u a t e r n a r y  ca rbon  atoms t h e  13C-nmr chem ica l  

s h i f t s  a l o n e  d i d  n o t  g i v e  s a t i s f a c t o r y  ev i dence  c o n c e r n i n g  t h e  supposed s t r u c -  

t u r e .  To  s o l v e  t h e  13c assignment p rob lem t h e  l ong - range  ca rbon -p ro ton  connec- 

t i v i t y  can  be s t u d i e d  by t h e  known one-' and two -d imens iona l9  nmr methods, 
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However, as t h e  %H , 3&H and 

&, values showed g r e a t  d i f f e r e n c e s  (cca 

1-8 Hz) t h e  20 DEPT method10-12 was regarded t o  be t h e  most e f f i c i e n t .  The 

1 r e l a t i v e l y  l ong  H and 13C s p i n - s p i n  r e l a x a t i o n  t imes  (ca. 1 sec) a l lowed t h e  

i n s e r t i o n  o f  t h e  t h e o r e t i c a l  1 / 2 5  = Z =  0.125 sec ( J  = 4 Hz) i n t e r v a l  i n  t h e  

sequence. Wi th  t h i s  Z parameter a l l  o f  t h e  impor tan t  long-range carbon-proton 

sp in -sp in  coup l ings  c o u l d  be de tec ted  i n  an o v e r n i g h t  exper iment on a h a l f  

mmol o f  6. The assignment o f  t h e  proton-coupled 13C-nmr spectrum a l l owed  t h e  

3 de te rm ina t ion  of some long-range c o u p l i n g  constants .  The va lue  o f  &-2,H-2, 

(3.4 H Z ~ ~ )  i n d i c a t e s  a * - r e l a t i o n s h i p  between C-2 and H-2'. The chemical  

s h i f t s  of carbons C 4  , C5 and 4-CH3 o f  6 a r e  i n  good agreement w i t h  t h e  e s t i -  

m a t e d q s e e  Table 1.) va lues  demonst ra t ing the  s u b s t i t u t i o n  p a t t e r n  o f  the  

t h i a z o l e  r i n g  o f  t h i s  compound. 

Table 1. C h a r a c t e r i s t i c  data  o f  l b ,  2b, and 6. 
4 # - 

lb ,  mp 1 4 0 - 1 4 ~ ~ ~  - 
2b, mp 116-118°~ - 
6 mp 7 ~ - 7 9 ~ ~ i  'H-nmr (200 MHz, C0C13, TMS, f i r s t  o r d e r  a n a l y s i s ) :  ct (ppm) 
d 

1.33 ( t ,  3 H, CH3 (Et ) ) ,  2.09 (8, 3 H, OAc (5')), 2.38 (s, 3 H, OAc ( la ) ) ,  

2.71 (s, 3 H, CH3 (4)), 4.33 (q, 2 H, CH2 (Et)) ,  4.67 (m, 2 H, H-5'a, 

H-5'b), 6.13 (d t ,  1 H, H-4'), 6.38 (ddt,  1 H, H-3'), 7.05 (dd, 1 H, 

H-2'); 35 4 3 - 15.2 Hz, -22,,3r = 11.0 Hz, -j 0.5 Hz, z31,4, - 
4 4 3 3 

&,,5sa $1.2 Hz, &,,5,b" 1.2 Hz, &,, 5,a = 6 Hz, &,,5,b = 6 HZ; 

13c-nmr (50 M H ~ ,  C D C ~ ~ ,  TMS): d (ppm) 14.05 ( C H ~  ( ~ t ) ) ,  17.25 ( C H ~  (4) 

(16-2&)), 2414 (CH3 (1'-OAC)), 20.50 (CH3 (5'-OAC)), 61.04 (CH2 (Et)) ,  

63.91 (C-5'), 120.11 (C-Zi), 122.12 (C-5, (123.6&)), 125.15 (C-3t), 

133.32 (C-4'), 140.36 (C-1' ), 161.03 (C-4, (157&)), 161.61 (C=O (OEt)), 

164.28 (C-Z), 167.77 (C=O (1'-OAc)), 170.08 (C=O (5'-OAc)). 

- - - - - - - - - - - - --. 

a - Expected chemica l  s h i f t s  based on a s u b s t r u c t u r e  search. 
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