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A RECONFIRMATION OF THE REACTION OF GLUCOSYL ISOTHIOCYANATE 

WITH 2-CHLOROETHYLAMINE 
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*-- The r eac t i on  of te t ra -0_-ace ty lg lucosyl  i so th i acyana t e  

(L) with  2-chloroe thylamine  unde r  b a s i c  cond i t i ons  in  a p r o t i c  s o l v e n t  

a f f o r d e d  2-(2'.3'.4',6'-tetra-0_-acetyl-8 -D-glucopyranosylamino)-2- - 

t h i a z o l i n e  ( 2 ) .  On t h e  o t h e r  hand,  i n  Pyr id ine  s o l u t i o n  t h i s  r e a c t i o n  

proceeded  t o  form N,N'-bis(2',3'.4'.6'-tetra-O-acetyl-B - - - -D-glucopyran- - 

o s y l ) - F  (2-thiazolin-2-yl)thiourea (2 ) .  
Alkaline h y d r o l y s i s  of & a f fo rded  2 - ( 8  -D-glucopyranosylamino)-2-thia- - 

zo l i ne  (4) as c o l o r l e s s  p l a t e s ,  which w a s  confirmed by means of X-ray 

a n a l y s i s .  

Previous ly ,  we have  r epo r t ed  a f a c i l e  s y n t h e s i s  of nuc l eos ide  a n a l o g s  conta in ing  

t h iou rey l ene  group f rom g lycosy l  i s o t h i o c y a n a t e s  wi th  o - c h l a r o a l k y l a m i n e  o r  e thano l  

amine  t o  y ie ld  g lycosy l  imidazol id ine-2- th ione  de r i va t i ve s . "  On t h e  o t h e r  hand.  

Gonzalez eJ G.'' r epo r t ed  t h e  p roduc t s  formed in t h e  s a m e  r eac t i on  t o  be  g lycosy l -  

aminohe t e rocyc l e s  i n  s t e a d  o f  t h e  K-nucleosides. 

On t h e  p r o c e s s  o f  t h e  r e v a l u a t i o n  o f  t h i s  r e ac t i on ,  w e  found some  m i s t a k e s  in  t h e  

p r ev ious  report ."  In t h i s  pape r ,  we reconf i rmed a p roduc t  o f  t h e  s a m e  r eac t i on  by 

means  o f  X-ray a n a l y s i s .  

2.3.4.6-Tetra-0-acetyl-8 -D-glucopyranosyl  - i s a t h i o c y a n a t e  (1) w a s  t r e a t e d  w i th  2 -  

ch lo r ae thy l amine  hydrochlaride-triethylamine in  dry  e t h e r .  Af te r  evapo ra t i on  of re- 

a c t i o n  s o l v e n t ,  sodium hydrogen ca rbona t e  s o l u t i o n  was added and  t h e  mix tu r e  w a s  

e x t r a c t e d  with ch loroform t o  y ie ld  2-(2' .3' .4' .6'-tetra-0_-acet~l-B -D-glucopyranosyl  - 

amino ) -2 - t h i azo l i ne  (2 )  in  63% yie ld  as a sy rup .  

On t h e  o t h e r  hand,  t r e a t m e n t  o f  1 with  2 - ch lo r ae thy l amine  hydrochlor ide  in pyr id ine  

a f f o r d e d  N.N'-bis(2'.3'.4'.6'-tetra-0-acetyl-8 - -D-glucopyranosy1)-N-(2-thiazolin-2- - 



- 

I HCI-NH2CH&H,C1/ 
Pyridine NaOMc /MeOH 

OAc 

s 4 - 

y l ) t h i o u r e a  ( 3 _ )  i n  low y i e i d  a s  a s y r u p .  S t r u c t u r e  of t h i s  compound  w a s  c o n f i r m e d  

by m e a n s  o f  nmr  a n d  m a s s  s p e c t r a  as s h o w n  i n  e x p e r i m e n t a l  p a r t .  

T h i s  compound (3_) w a s  o b t a i n e d  f r o m  e q u i m o l a r  of  1 a n d  i n  d i c h l o r o m e t h a n e  immedi -  

a t e l y .  Sodium m e t h a x i d e  t r e a t m e n t  o f  2 a t  room t e m p e r a t u r e  g a v e  r i s e  t o  2 - ( 8  - t - g l u -  
- 

copyranosylamino)-Z-thiazol~ne (4) i n  q u a n t i t a t i v e  y i e i d  a s  c o l o r l e s s  p l a t e s ,  mp 

1 7 9 - 1 8 4 C .  The s t r u c t u r e  o f  t h i s  compound was c o n f i r m e d  by means o f  X - r a y  a n a l y s i s .  

EXPERIMENTAL 

Mel t ing  p o i n t s  w e r e  d e t e r m i n e d  w i t h  Yamato  m e l t i n g  p o i n t  a p p a r a t u s ,  a n d  are uncorre- 

c t e d .  F i e l d  d e s o r p t i o n  m a s s  s p e c t r a  (FD-ms)  a n d  f a s t  a t o m  b o m b a r d m e n t  m a s s  s p e c t r a  

(FAB-ms)  w e r e  m e a s u r e d  w i t h  JEOL JMS DX-300 a n d  JEOL JMA-3100 i n s t r u m e n t s .  I n f r a r e d  

( i r )  s p e c t r a  w e r e  m e a s u r e d  w i t h  JASCO ir-A 2 i n s t r u m e n t .  Nuc lea r  m a g n e t i c  resonance 

( n m r )  s p e c t r a  w e r e  o b t a i n e d  w i t h  Var ian  300 and  400 i n s t r u m e n t s  in  t h e  FT mode .  Chem 

i c a i  s h i f t s  ( 6 )  w e r e  e x p r e s s e d  i n  p a r t  p e r  mi l l ion  ( p p m )  f r o m  i n t e r n a l  t e t r a m e t h y l -  

s i l a n e  i n  d e u t e r i o c h l a r o f a r m  (CDC13). 

2-(2'.3'.4'6'-Tetra-O-acetyl-B - -D-gluco~yranoxylarnino)-2-thiazaline - (2) 

A s u s p e n s i o n  of 2 - c h l o r o e t h y l a m i n e  h y d r o c h l o r i d e  ( 5 8  mg. 0.5 m m o l )  a n d  t r i e t h y l a m i n e  

( 5 1  mg. 0.5 mmol )  i n  d r y  e t h e r  (10  m l )  was s t i r r e d  f o r  5 h  a t  room t e m p e r a t u r e .  2.3- 

4.6-Tetra -c -acety l -B-D-g lucopyranosyl  - i s o t h i o c y a n a t e  (1) (180 mg,  0.5 mmol )  w a s  

a d d e d  t o  t h e  s u s g e n s i a n ,  which  w a s  s t i r r e d  a t  room t e m p e r a t u r e  f o r  24 h. A f t e r  eva-  

p o r a t i o n  o f  e t h e r ,  c h l o r o f o r m  (10  m l )  a n d  4 %  NaHCO. s o l u t i o n  (10  m l )  w e r e  a d d e d  
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t o  t h e  r e s i d u e .  The r e s u l t e d  mix tu r e  w a s  s t i r r e d  f o r  1  h  a t  room t e m p e r a t u r e ,  which 

w a s  e x t r a c t e d  w i th  chloroform ( X  3 ) ,  and  t h e  ch loroform s o l u t i o n  w a s  washed  wi th  

w a t e r  and  b r i ne  s o l u t i o n  s u c c e s s i v e l y ,  dr ied  over  MgSO. and  concen t r a t ed .  T h e  r e s i d -  

ua l  s y r u p  w a s  pu r i f i ed  by p r e p a r a t i v e  t l c  a n  s i l i c a  ge l  ( benzene :  a c e t o n e  = 5 : 1 )  

t o  y ie ld  2 (135 mg. 6 3 % )  a s  a sy rup .  Mass: Calcd f o r  CITHZ.O.NZS: 432.120. Found 

m / z :  M' 432.118. I r  v ..."Im cm- ' :  3350. 2950. 1750. 1640. 'H-Nmr (300 MHz) 8 :  

1.96, 1.98, 2.00, 2.03 (12H. s x 4 ,  (OAc)&) ,  3.27 (2H, t ,  5.7.5 Hz, SCH.1, 3.73-3.80 

(IH, m, H-5 ' ) .  3.80-3.95 (2H. m, NCH*), 4.06 (1H. dd,  e 2 . 0 ,  12.1 Hz, H-6 'a ) .  4.24 

(1H. dd,  5.4.5, 12.1 Hz, H-6'b). 4.84 (1H. d ,  J.9.0 Hz. H-1'). 4.90 (lH, t ,  5=9.0 - 

Hz, H-2 ' ) ,  5.04 ( lH, t ,  J-10.0 Hz, H-4') .  4.95-5.10 ( 1  H, NH), 5.23 (1H. t ,  J=9.0 - 

Hz. H-3 ' ) .  

fl,N'-Bis(2'3'.4'.6'-tetra-F-acetyl-6 -~-slucop~ranos~I)-~-(2-thiazalin-2-yl)thio- - 

urea (3)  

To a s o l u t i o n  o f  2.3.4.6-tetra-0_-acetyl-8 - ;-slucopyranosyl  i so th iocyana t e  (1) (180 

ms,  0 5  mmol) in  pyr id ine  ( 3  ml ) ,  2 -chloroe thylamine  hydrochlor ide  (58 ms.  0.5 mmol) 

w a s  added  a t  roam t empe ra tu r e  unde r  s t i r r i n g .  Af ter  24 h,  r e ac t i on  mix tu r e  w a s  q u e n -  

ched wi th  w a t e r ,  and  t h e  s o l u t i o n  w a s  e x t r a c t e d  wi th  e t h y l  a c e t a t e  ( x  3 )  and the  

o rgan i c  l a y e r  w a s  washed  with 0.5 N HCI, w a t e r ,  and  brine s o l u t i o n  succe s s ive ly .  - 

Evapora t ion  of t h e  d r i ed  o rgan i c  l a y e r  l e f t  a s y r u p ,  which w a s  pur i f ied  by p r e p a r a t -  

i v e  t l c  on s i l i c a  ge l  (benzene : a c e t o n e  = 5 : 1 )  t o  y ie ld  3_ (113.2 mg. 2 8 % )  as a 

c o l o r l e s s  sy rup .  This compound ( 3 )  w a s  ob t a ined  q u a n t i t a t i v e l y  from equ imo ia r  o f  ? 
and 2 in  benzene .  Mass (FAB) m / z :  822 ( M ' t l ) .  I r  v..."" cm-' :  2960,  1760,  1603. 

@. Calcd f a r  C I Z H I ~ O I ~ N ~ S ~ . K  H.0: C. 46.26; H, 5.33: N.  5.05. Found: C. 46.38: 

H, 5.22: N, 4.79. 'H-Nmr (300 MHz) 8 :  1.98. 1.99, 2.00, 2.01. 2.02, 2.03, 2.04 (24 

H, s x 7 ,  (OAc).), 3.14 (2H. m, CH.S), 3.77 (2H, m, Hz-5') .  4.08 (1H. m. H-6-a),  

4.10 ( lH,  m, H-6"b).  4.21 (2H, m, HZ-6 ' ) .  4.36 ( lH, m, CHxC3N=) ,  4.37 ( lH, d, 5=8.6 

Hz. H - l ' a ) ,  5.02 (1H. m, CH_ICH.N=), 5.08 (IH, t ,  J_.10.0 Hz, H-4 ' a ) ,  5.09 (1H. t. J; 

10.0 Hz, H-4'b). 5.26 (ZH, t ,  c 9 . 5  Hz, H-3'a. H-3'b), 5.42 (1H. dd,  5_=8.5, 9.5 Hz, 

H-2'a) .  5.48 ( lH,  t ,  c 9 . 5  Hz, H-2.b).  5.75 ( lH, dd,  5=8.3, 9.5 Hz, H - l ' a ) ,  12.50 

(IH, d ,  5-8.3 Hz. NH). 

2 - ( 8  -~-Glucapyranas~larnino)-2-U,iazaline - ( 4 )  

A one drop  of 28% sodium methoxide  in  me thano l  w a s  added  t o  2 (50 mg) in  d r y  me tha -  

nol  (0.5 ml)  a t  room t empe ra tu r e .  Af ter  30 mi", t he  s o l u t i o n  w a s  s u b j e c t e d  by p r epa -  

r a t i v e  t l c  on s i l i c a  ge l  (MeOH : CHC13=1 : 1 )  t o  y ie ld  4 (30.5 mg) q u a n t i t a t i v e l y ,  



a s  c o l o r l e s s  c r y s t a l s .  Rec rys t a l l i z a t i on  from EtOH-MeOH gave  c o l o r l e s s  p l a t e s ,  mp 

179 -184C .  Mass m/z: 265 ( M ' t l ) .  I r  v.. ."" cm- ' :  3350. 3260. 2900. 1630. s. 
Calcd f o r  C9HLs0.N2S: C. 40.90; H ,  6.10; N.  10.59. Found: C. 40.85; H.  6.11; N ,  

10.29. 

X-Ray Ana lys i s  

C r y s t a l  Data :  C.Hlo03NzS, M 264.36. or tharhambic ,  s p a c e  group P212121,  a=8.742 

( 3 ) .  b=17.886(4) ,  c=7.814(3) A ,  V=1221.8 A', Dc.1.437 g/cm3 f a r  Z=4. u ( C u - K O =  

2.644 c m - I ) .  F(000)=2240.  

A c o l o r l e s s  p l a t e l e t  c r y s t a l  wi th  app rox ima te  d imens ions  of 0.25 X 0.20 X 0.20 mm3 

w a s  used .  X-ray expe r imen t s  w e r e  carried o u t  o n  a Rigaku a u t o m a t e d  fou r - c i r c l e  d i f f -  

r a c t o m e t e r  (AFC-4) us ing  graphi te -monochromated  Cu-Ka r a d i a t i o n  ( A = 1 . 5 4 1 8  A ) .  

C rys t a l  d e n s i t y  w a s  measu red  by a f l o t a t i o n  method u s ing  carbon t e t r a c h l o r i d e - h e x a n e  

mixture .  I n t ens i t y  d a t a  o f  t h e  c r y s t a l  w e r e  co l lec ted  by t he  o - 2 8  scan t echn ique  

a t  a 2 8  r a t e  o f  8 '  /mi". Backgrounds we re  counted  f o r  5  sec a t  both  e n d s  of a scan.  

Three  s t a n d a r d  r e f l e c t i o n s  w e r e  measu red  a f t e r  every  100 r e f l e c t i o n s  t o  mon i to r  t h e  

s t a b i l i t y  and  o r i e n t a t i o n  o f  t h e  c r y s t a l ,  which showed no s i g n i f i c a n t  decay  through-  

o u t  t h e  d a t a  co l lec t ion .  Tota l  of  1064 r e f l e c t i o n s  o u t  of  1241 were obse rved  ( I F o l >  

30 ( F o ) ) ,  w h e r e  0 ( F a )  i s  t h e  s t a n d a r d  d e v i a t i o n  ob t a ined  by t he  count ing  s t a t i s t i c s  

of  i n t e n s i t i e s .  Usual Lorentz  and  po l a r i z a t i on  co r r ec t i ons  were appl ied  b u t  no a b s o -  

r p t i o n  and  ex t i nc t i on  co r r ec t i ons  we re  made.  

Fig. 1 .  Pe r spec t i ve  drawing o f  t he  molecule  wi th  t h e  a tomic  numbering 

S t r u c t u r e  So lu t i on  and Ref inement  

The s t r u c t u r e  of each c r y s t a l  was e s t a b l i s h e d  by t he  d i r e c t  method (MULTAN 78)'' and  

r e f i ned  an i so t rop i ca l l y  by t h e  b lock-d iagonal  l e a s t - s q u a r e s  procedure .  Hydrogen 
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a t o m s  ( e x c e p t  f o r  t h e  h y d r o g e n  a t o m s  a t t a c h e d  t o  C6, C8, a n d  C9)  cou ld  b e  l o c a t e d  on 

t h e  d i f f e r e n c e  F o u r i e r  map ,  i n c l u d i n g  t h e  r e f i n e m e n t  w i t h  i s o t r o p i c  t e m p e r a t u r e  

f a c t o r s .  In  t h e  f i n a l  c y c l e  o f  t h e  r e f i n e m e n t ,  a l l  t h e  p a r a m e t e r  s h i f t s  w e r e  l e s s  

t h a n  o n e - t h i r d  o f  t h e  c o r r e s p o n d i n g  s t a n d a r d  d e v i a t i o n s .  The s c a t t e r i n g  f a c t o r s  w e r e  

t a k e n  f r o m  Tables ."  The f u n c t i o n  m i n i m i z e d  w a s  2 w ( l F o l - I F c l ) ' .  T h e  w e i g h t i n g  

s c h e m e  u s e d  w a s  w=1.0.  The f i n a l  R(=Z I I F o l - I F c l  l/2 I F o l )  w a s  0.096 f o r  o b s e r v e d  

r e f l e c t i o n s .  

Results and D i s c u s s i o n  

The p o s i t i o n a l  p a r a m e t e r s  of n o n h y d r o g e n  a t o m s  w i t h  t h e i r  i s o t r o p i c  e q u i v a l e n t  t e m -  

p e r a t u r e  f a c t o r s  are s h o w n  i n  T a b l e  I." Atomic d i s t a n c e s  and  bond a n g l e s  are s h o w n  

in T a b l e s  I1 a n d  111. T h e  p e r s p e c t i v e  d r a w i n g "  o f  t h e  compound a n d  t h e  n u m b e r i n g  

s c h e m e  of t h e  a t o m s  are s h o w n  i n  Fig.  1. 

T a b l e  1. T h e  P o s i t i o n a l  P a r a m e t e r s  a n d  E q u i v a l e n t  I s o t r o p i c  T h e r m a l  P a r a m e t e r s  

w i t h  T h e i r  E s t i m a t e d  S t a n d a r d  D e v i a t i o n  i n  P a r e n t h e s e s  

Atom 



Table 11.  Bond Lengths ( [ / A )  

(Standard d e v i a t i o n s  are in p a r e n t h e s e s . )  

Table Ill.  Bond Angles ( 4 1 "  ) 

(Standard d e v i a t i o n s  are in p a r e n t h e s e s . )  
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