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J. CARBOHYDRATE CHEMISTRY, 3 ( 3 ) ,  429-441 ( 1 9 8 4 )  

AN ALTERNATIVE SYNTHESIS OF ACOSAMINE AND RISTOSAMINE 

Tetsuo Suami,* Kin-ichi Tadano, Atsuo S u g a  and Yoshihide Ueno 

Department of Applied Chemistry 
Faculty of Science and Technology 

Keio University 
Hiyoshi, Kohoku-ku, Yokohama 223 Japan 

ABSTRACT 

The Henry reaction of (2s)-2-benzyloxypropanal w i t h  (2S)-1,2- 
- 0-isopropylidene-4-ni tro-1 , 2Tu taned io l ,  leading to n a t u r a n y  
occurri  ng 3-ami no-2,3,6-tri deoxy-l=-hexoses, acosami ne and r i  s tosa- 
mine, i s  described. 

- 

INTRODUCTION 

Recently, much i n t e r e s t  has been focused on the synthesis of 
i mportant carbohydrates from non-ca rbohydra te precursors . 
3-Ami no-2,3,6-tri deoxy-L-hexoses - have been chosen as t a rge t s  o f  the 
present study, since a number of such compounds a re  components of 
important a n t i b i o t i c s ;  doxorubicin (daunosaminel, ac t ino id in  
(acosamine) and ristomycin ( r i s tosamine)  .* 
routes toward 3-ami no-2,3,6-trideoxy-~-hexoses - have been described 
s t a r t i n g  from i-rhamnose3 - o r  D-manno~e .~  Now, we w i s h  t o  report  an 
a l t e r n a t i v e  synthes is  of acosamine and ristosamine from 
(g) -2-benzyl oxypropanal (8) and (g ) -1  ,Z-g-i sopropyl i dene-4-ni W O -  

1,2-butanediol (12 ) .  - 

Several synthe t ic  

Copyright 0 1984 by Marcel Dekker, Inc. 
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ACOSAMINE AND RISTOSAMINE 431 

RESULTS AND DISCUSSION 

Recently, a de r iva t ive  of (S)-hydroxypropanal was simply pre- 
pared from (S)-ethyl - l a c t a t e 5  i n  a synthes is  of rhodinose, a tri- 
deoxyhexose moiety of the an t ib io t i c  s t rep to lydig i  n , 6  The 
synthes is  of - 8 was i n i t i a t e d  from a - _D-mannitol der iva t ive ,  
3,4-0-isopropylidene-1,2,5,6-tetra-0-mesy1-~-mannit0l7 - - - ( l ) ,  - fur- 

nishing - 8 i n  an overa l l  y i e l d  of 16% (Scheme 1). 
(25)-1,2-O-isopropylidene-4-ni - - tro-l ,2-butanediol - 12 has been pre- 
pared from 2 J-0-i - sopropyl idene-D-glyceral - dehyde8 ( 9 )  - i n an overall  
y i e l d  of 52% (Scheme 2). 

methoxide gave a diastereomeric mixture o f  the n i t r o  alcohol der i -  
vative (131, which was converted t o  the amino alcohols (14)  - (Scheme 

3). i -Acety la t ion  of - 14 afforded the three  4-acetamido-6-0-benzyl- - 

1,2-0-isopropylidene-1,2 - ,5,6-heptanetetrols:  (2S,4R,5S,6S)- (151, 
(2S,4S,5R,6S)- (161, and (2S,4R,5R,6S)- ---- ( 1 7 1 ,  - in 15, 14, and 15% 
y ie lds  respectively from - 8.  Acetylation of - 15,  successive 
de-0-i - sopropyl i denation, c a t a l y t i c  de-0-benzylation, - periodate oxi- 
dation of the r e s u l t a n t  d i o l ,  and de-0-acetylation - gave 3-acetamido- 
2,3,5-trideoxy-C-hexopyranose - (19)  - i n  78% y i e l d  (Scheme 4) .  Glyco- 
s ida t ion  of - 19 and subsequent acetylation afforded methyl 3-aceta- 
mido-4-0-acety l -2 ,3,6- t r ideoxya-_L-hexopyranoside - - (20) - i n  38% y ie ld .  
Analogous reactions of 16 and If. gave t h e  corresponding methyl 
3-acetamido-4-~-acetyl-2,3,6-trideoxy-~-hexopyranoside - (23-1 and 
(26) - i n  36 (from - 16) and 18 (from - 171% y i e l d s ,  respectively.  

There a re  four theo re t i ca l ly  possible s te reo i  somers from the 
Henry reaction of 8 and 12. 
t e l y  derived from th is  reaction, compounds - 23 and - 26 have been 
iden t i f i ed  as methyl _ -  N,0-diacetyla:-acosaminide9 and methyl 
-- N,O-diacety l -a- r is tosamin ide, lo  by compari son of observed and 

reported physical data (mp,  [a]D and IH N M R ) .  
i den t ica l  with a daunosamine de r iva t ive , l l  b u t  has been iden t i f i ed  
as methyl 3-acetamido-4-~-acetyl-2,3,6-trideoxy-a-~-xylo-hexopyra- 
noside. 

Another synthon, 

The Henry reac t ion  of S and 12 i n  the presence of sodium 

- 

-_--  - 

Of the three  methyl glycosides ultima- 

Compound 0 i s  no t  

The l H  NMR spectrum of 0 contains two three  proton 
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434 SUAMI ET AL. 

s ing le t s  a t  6 1.98 and 2.13 which are a t t r i b u t e d  to  axial  acetamido 
methyl protons and to ax ia l  acetoxy methyl protons, respectively.  
The anomeric conf igura t ion  of 20 was es tab l i shed  as a a f t e r  
observing i t s  l a rge  negative spec i f i c  ro ta t ion .  Such la rge  nega- 

- 

t i v e  spec i f i c  ro t a t ions  were a l so  observed for  - 23 and - 26, each 
being an a-I=-pyranoside. - Therefore, the designated s t ruc tu res  o f  

15, 16 and - 17 have been reasonably deduced from the s t ruc tures  of 
20, 23 and 26. 

When potassium f l u o r i d e  was used as a c a t a l y s t  in the Henry 
reaction between - 8 and - 12,  the reaction proceeded to give - -  15, 16 
and - 17 i n  1 6 ,  22 and 16% y ie lds ,  respec t ive ly .  

- -  
- -  - 

EXPERIMENTAL 

General Procedures. Me1 t i n g  poin ts  were determined w i t h  a 
Mitamura Riken micro apparatus and are  uncorrected. 
evaporated under diminished pressure a t  a bath temperature below 
40" C. Spec i f ic  ro t a t ions  were measured i n  a 1-dm tube w i t h  a JEOL 
DIP-4 polarimeter.  Column chromatography was performed using 
Wakogel C-300, and TLC c a r r i e d  out on g las s  p l a t e s  coated w i t h  
Merck Kieselgel 60 F254, compounds being detected under UV l i g h t  
and by spraying w i t h  a H2SO4 followed by heating. 
( P T L C )  was performed on g l a s s  p l a t e s  (20x20 cm) coated w i t h  Merck 
Kieselgel 60 PF254. 
Model-255 (KBr) and JEOL Model A-202 (CHC13) spectrometers. 
spectra were recorded w i t h  a Yarian EM 390 spectrometer. Chemical 
s h i f t s  f o r  CDC13 so lu t ion  were reported from in te rna l  t e t r a -  
methylsilane. Exact mass spec t ra  were taken on a Hitachi M-80 mass 
spectrometer. Elemental analyses were performed by Mr. Saburo 
Nakada o f  the Univers i ty ,  t o  whom our thanks a r e  due. 

dene-1,2,5,6-tetra-0-mesyl-~-mannito17 - - (11 - (25.2 g ,  47.2 rnmol), 
21.8 g (72%) of 1,2,5,6-tetra-0-benzoyl-3,4-0-isopropy1idene-~- - - - 
i d i t o l  (21, - mp 100-101 "C;  [a1;4+1.4" ( c  0.97, CHC13J was obtained 

Solutions were 

Preparative TLC 

IR spec t ra  were recorded w i t h  Hitachi 
IH NMR 

(2S)-Z-Benzyloxypropanal (8). - Sta r t ing  from 3,4-ll--isopropyli- 
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435 ACOSAMINE AND RISTOSAMINE 

by r e f l u x i n g  w i t h  sodium benzoate  (33.6 g ,  236 mmol) i n  DMF (240 

m L )  f o r  3 h and t h e n  p u r i f i e d  by SiO2 column chromatography. A 
21.8 g (34  inmol) p o r t i o n  of - 2 was hydrolyzed i n  0 .4  M methanol ic  
sodium methoxide (340 m L )  o v e r n i g h t  g iv ing  4.5 g (59%) of 3,4-0- 
i sopropyl idene-L- id i to l  ( 3 )  - a s  a syrup. The compound - 3 (17.1 g,  
76.9 mmol) was t r i  t y l a t e d  with t r i t y l  ch lorde  (53.6 9.. 193 mmol) i n  
p y r i d i n e  (150 m L )  c o n t a i n i n g  4-dimethylaminopyridine (1.9 g ,  15.4 

mmol) and subsequent ly  benzyla ted  w i t h  benzyl bromide (23.1 m L ,  194 
mmol) i n  the usual manner t o  give 52.6 g (77%) of  2,5-di-O-benzyl- 
3,4-0-i - sopropyl i  dene-l ,&di-O-tr i  - tyl-L-i - d i  to1 (5) a s  a syrup 
[a120+23.10 ( c  1.05, CHC13). A 58.0 4 (65.4 mmol) p o r t i o n  of - 4 was 
hydrolyzed i n  4 M HC1 (240 mL) and dioxane (400 m L )  a t  50 "C f o r  5 
h y i e l d i n g  16.4 g (70%) of  2,5-di-O-benzyl-C-iditol - - (51, - mp 79-79.5 
" C ;  [a1:3+28.80 ( c  1.01, CHC13). Oxidat ive cleavage of - 5 (73.9 mg, 
0.2 mmol) w i t h  sodium p e r i o d a t e  (48.0 mg, 0.22 mmol) i n  aqueous 
MeOH (2:5, 1.4 mL) f o r  5 h ,  followed by r e f l u x i n g  i n  MeOH (1.5 m L )  
i n  the presence of Amberl i te  I R  120 ( H f )  r e s i n  (16 m g )  a f f o r d e d  
86.9 mg (94%) of  (2S)-2-benzyloxy-3-hydroxy-l,l-dimethoxypropane - 
(5) a s  a syrup,  [a1g3+22.80 ( c  0.98, CHC13). 
p o r t i o n  of - 6 was t o s y l a t e d  with p- to luenesul fonyl  c h l o r i d e  (134 mg, 

0.70 mmol) i n  p y r i d i n e  (1.5 m L )  g iv ing  167.0 mg (94%) o f  t h e  
3-0- tosy la te  - ( 7 1 ,  - [a]19-1.90 (c  1.19, CHC13). Oeoxygenation of - 7 
(143 mg. 0.38 mmol) w i t h  l i t h i u m  aluminum hydr ide  (21.3 mg, 0.56 
mmol) i n  THF ( 2  m L )  under  r e f l u x ,  followed by h y d r o l y s i s  i n  80% 
aqueous t r i f l u o r o a c e t i c  a c i d  (1 mL) gave 49 mg (78)% of  the t i t l e  
compound 8 a s  a syrup,  [a]16-28.8 ( c  3.79, CHC1-j); I H  NMR (CDC13) 6 

- 
- 

- 

D 

A 106 mg (0.47 mmol) 

D 

D - 
1.30 (3H, d ,  J = 7  H z ,  CH3), 3.87 ( 1 H ,  dq, J = 7  Hz, J = 2  Hz, H-2). 4.61 
( Z H ,  S ,  OCkCgHg), 7.33 (5H, S ,  OCH2C&), 9.66 ( l H ,  d ,  J = 2  Hz, 
CHO) . 

Anal. Calcd f o r  C10H1202: m / z  164.0836. Found: M, 164.0828. 
(2S)-1,2-O-Isopropylidene-4-nitro-l,2-butanediol (12). To a 

s o l u t i o n  of 2,3-0-isopropylidene-Q-glyceraldehyde8 - (9)  - 15.01 g, 
38.2 mmol) i n  MeOH ( 3 3  m L )  were added ni t romethane (21 m L ,  382 
mmol) and 1 M sodium methoxide i n  FleOH (57 mL). The mixture  was 
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436 SUAMI ET AL. 

s t i r r e d  a t  O'C f o r  1.5 h. A f t e r  a c i d i f i c a t i o n  w i th  a c e t i c  a c i d  

(pH 5 ) ,  t h e  r e a c t i o n  m i x t u r e  was evaporated and t h e  r e s i d u e  was 

a c e t y l a t e d  w i t h  a c e t i c  anhydr ide (10.8 mL) and p y r i d i n e  ( 6 . 2  mL) i n  

d ich loromethane ( 5 5  mL). The m i x t u r e  was worked up, g i v i n g  7.3 g 

o f  a m i x t u r e  o f  t h e  n i t r o  a c e t a t e  (10) - and the  n i t r o  o l e f i n  (2); 
I R  (CHC13) 2980, 1750 and 1560 cm-l; l H  NMR (COCl3) 6 2.08 ( 5 ,  

OCOCH3) and 5.20-5.42 ( m ,  CH=CH). 

w i t h  sodium b o r o h y d r i d e  (4.3 g, 115 mmol) i n  E t O H  ( 7 0  mL) t o  a f f o r d  

3.5 g (52%) o f  t h e  t i t l e  compound 12 as a syrup: 

6 1.30 and 1.38 (each 3H, each s, C(CH3)2), 1.91-2.55 (ZH, m, H-31, 

3.44-3.74 ( l H ,  m, H-21, 3.99-4.34 (ZH, m ,  H-11, 4.51 (ZH, t, J=7 

Found: M, 175.0826. 

The m i x t u r e  was hydrogenated 

Rf  0.74 on TLC - 
(1:IO V / V  EtOH:PhCH3); [ ~ r ] 2 ~ - 1 5 . 4 O  (C 1.19, CHC13); I H  NMR (COC13) 

0 

Hz, H-4). 

Anal. Ca lcd  f o r  C7H13N04 m/z 175.0843. 

Henry r e a c t i o n  o f  8 and 12. 1) The sodium methox ide -ca ta l yzed  

r e a c t i o n .  

(30  mL) were added 1 M sodium methoxide i n  MeOH (16 mL) and a so lu -  

t i o n  o f  - 8 (1.97 g, 12.6 mmol) i n  MeOH (20 mL) u n d e r  i c e  c o o l i n g .  

A f t e r  15 h a t  5 O C ,  t h e  s o l u t i o n  was a c i d i f i e d  w i th  a c e t i c  a c i d  t o  

pH 4 and hydrogenated i n  t h e  presence o f  Kaney n i c k e l  T-4 ( ca .  - 10 

g)  under  hydrogen atmosphere (3.4 kg/cm2) f o r  2.5 h. The c a t a l y s t  

was removed by f i l t r a t i o n ,  and the  f i l t r a t e  was concen t ra ted .  The 

res idue  was a c e t y l a t e d  w i th  a c e t i c  anhydr ide (50 mL) i n  MeOH (50 

m L ) ,  g i v i n g  3.7 g o f  a c rude  product .  The p r o d u c t  was f r a c t i o n a t e d  

on a S i02  column (300  g )  u s i n g  1:20 ( v / v )  EtOH:PhCH3 as t h e  e luen t .  

F r a c t i o n s  co r respond ing  t o  R f  0.41 on TLC (1:5 EtOH:PhCH3) were 

evaporated t o  a f f o r d  623 mg (15%) o f  ( 1 5 )  as a syrup: 

( C  1.01, CHC13); I R  (CHC13) 3340, 2990, 1645, 1530, 1210, 1055 

cm-l; I H  NMR (COCl3) 6 1.23 (3H, d, J=5 Hz, CH3-71, 1.31 and 1.39 

(each 3H, each s ,  C(CH3)2), 1.71-2.11 (ZH, m ,  H-31, 1.91 (3H, s, 

NCOCH-j), 3.13-4.30 (7H, m ,  H-1,1',2,4,5,6 and OH), 4.54 (ZH,  ABq, 

To a s t i r r e d  s o l u t i o n  o f  12 (2.65 g, 15.2 mmol) i n  MeOH - 

[ ~ 1 1 ~ ~ + 6 4 . 3 ~  
0 - 

oC%C6H5), 5.91 (1H, d, J=10 Hz, NH), 7.34 (5H, 5, OCHzC&). 

Anal .  Ca lcd  f o r  C1gH30N05: m/z 352.2122. Found: WH, 
352.2114. 
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43 7 ACOSAMINE AND RISTOSAMINE 

Fractions corresponding to  R f  0.38 on TLC (1:5 EtOH:PhCH3) 

were evaporated to  afford 589 mg (14%) of (16)  as  a syrup: 
CaIy+28.8"  ( C  1.08, CHC13); IR (CHC13) 3350, 2980, 1640, 1520, 

1370, 1210, 1055 cm-l; I H  NMR (CDCl3) 6 1.29 (3H, d ,  J=5  Hz, 

CH3-7), 1.32 and 1.38 (each 3H, each s ,  C(CH3)2), 1.65-2.04 (ZH,  m ,  
H-31, 1.82 (3H, s, NCOCH31, 3.27-4.27 (7H,  m, H-1,1',2,4,5,6 and 
OH), 4.50 (2H, ABq,  O C ~ C ~ H S ) ,  6.09 (lH, d ,  J=8 Hz, NH), 7.36 (5H, 

S ,  OCHzCA) .  

- 

Anal. Calcd f o r  C1gH2gN05: C, 64.93; H, 8.32; N, 3.99. 

C, 64.62; H, 8.28; N, 3.82. 

Fractions corresponding to  R f  0.35 on TLC (1:5 EtOH:PhCH3) 

were evaporated to afford 643 mg (15%) of (17)  - a s  a syrup: 
[a1i4+24.7" ( C  1.38, CHC13); IR (CHCl3) 3300, 2990, 1645, 1545, 

1370, 1215, 1060 cm-l; l H  NMR (CDC13) 1.32 (9H, s, CH3-7 and 
C(CH3)2), 1.62-2.05 (2H, m, H-31, 1.90 (3H, s, NCOCH-j), 3.33-4.27 

d, J=9 Hz, NH), 7.36 (5H, S ,  OCHzC64). 

Found: 

(7H, m, H-1,1',2,4,5,6 and OH), 4.51 (ZH, ABq, OCH2CgH5 6.16 (1H, 

Anal. Calcd fo r  C1gH2gN05: m/z 351.2043. Found: M, 351.2006. 

2) The potassium fluoride-catalyzed reaction. A so lu t ion  o f  

- 12 (673 mg, 3.84 mmol) and 8 (505 mg, 3.20 mmol) i n  a c e t o n i t r i l e  ( 4  

mL) was s t i r r e d  in the presence of potassium f luo r ide  (201 mg, 3.46 

mmol). 

methoxide catalyzed reaction t o  give 167 mg (16%) of 15, 233 mg 
( 2 2 % )  of 16 and 170 mg (16%) of - 17. 

heptanetetrol  (18) .  - The compound - 15 (30 mg, 0.08 mmol) was acety- 
l a t ed  w i t h  a ce t i c  anhydride ( 3  mL) i n  pyridine ( 3  nL)  f o r  3 h .  The 
product was hydrolyzed i n  80% aqueous ace t i c  acid (0.5 m L )  f o r  4 h.  

A crude product was pu r i f i ed  on a S i O 2  column using 1:5 ( v / v )  

EtOH:PhCH3. 

EtOH:PhCH3) were evaporated to  a f ford  25 mg (93%) of 18 a s  a syrup: 
[a]E2+66.0" ( c  1.25, MeOH); 1 H  NMR (CD3OD) 6 1.23 (3H, d ,  J=6 HZ, 

CH3-71, 1.42-1.72 (ZH,  m y  H-31, 1.92 (3H, s, NCOCH31, 2.01 (3H, s, 
OCOCH3), 3.38-4.54 (SH, m, H-1,1',2,4 and 61, 4.51 (ZH, A B q ,  

Af t e r  10 h ,  the mixture was worked u p  as described f o r  the 

- 
(2S,4R,5S,6S)-4-Acetamido-5-0-acetyl-6-0-benzyl-l,2,5,6- 

Fractions corresponding to  R f  0.11 on TLC (1:5 
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, 5.02 ( l H ,  d d ,  J = 3  H z ,  J=7  H z ,  H-51, 7.32 (5H, S ,  

. Calcd fo r  C18H28N06: m/z 354.1915. Found: M+H,  354.1942. 
3-Acetamido-2,3,6-trideoxy-~-xylo-hexopyranose - -  ( 1 9 ) .  - A solu- 

t ion  of - 18 (87 mg, 0.25 mmol) was hydrogenolyzed in the  presence of 
20% P d ( O H ) z / C  (22 mg) and cyclohexene (0.9 mL)I2 u n d e r  reflux f o r  
2.5 h.  Af t e r  the c a t a l y s t  was removed by f i l t r a t i o n ,  the  f i l t r a t e  
was evaporated. 
m L )  was added an aqueous so lu t ion  (0.5 m L )  of sodium periodate 152 

mg, 0.25 mmol). 
f i l t r a t e  was concentrated. The residue was dissolved i n  0.1 M 

methanolic sodium methoxide ( 4  m L ) .  After 3 h s t i r r i n g ,  the solu- 
t ion  was neut ra l ized  w i t h  a c e t i c  acid and evaporated. The residue 
was pur i f ied  on a SiO2 Column using 1O:l ( v / v )  CHC13:EtOH a s  the 
e luent .  Fractions corresponding to  R f  0.35 on TLC (1O:l 
CHC13:EtOH) were concentrated to  dryness to give 39 mg (84%) of - 19, 
mp 105-106 " C ;  [ a l ~ 4 - l l . 0 "  ( c  0.99, MeOH); l H  NMR (CD3OD) 1.15 and 
1.20 ( t o t a l  3H, each d ,  J = 7  Hz, H-61, 1.34-2.31 (ZH,  m, H-21, 1.95 
(3H, s, NCOCH31, 3.51-4.37 (3H, m,  H-3,4 and 51,  4.81-5.28 ( t o t a l  
l H ,  dd  and m, J=3  Hz, J=10 Hz, H-1) .  

To a s t i r r e d  so lu t ion  o f  the residue i n  MeOH (1 

After 2 h ,  the mixture was f i l t e r e d  and the 

Anal. Calcd fo r  CgH16N04: m/z 190.1078. 
Methyl 3-Acetamido-4-0-acetyl-2,3,6-trideoxy-a-~-xylo-hexo- 

Found: WH, 190.1080. 

pyranoside (20 ) .  - 
w i t h  a c e t i c  anhydride (1 mL1 i n  pyridine ( 1  mL) f o r  3 h ,  the reac- 
t i o n  mixture was concentrated,  the residue was dissolved in 1.4 wt: 
HC1 i n  MeOH (1.5 m L ) ,  and the mixture refluxed fo r  5.5 h .  After 
neu t r a l i za t ion  w i t h  basic lead carbonate, inso luble  material  was 
removed. Concentration of the f i l t r a t e  gave a residue which was 
ace ty la ted  w i t h  ace t i c  anhydride ( 1  m L )  i n  pyridine ( 1  ml) f o r  13 
h .  Ext rac t ive  work u p  of the reaction mixture was followed by 
pu r i f i ca t ion  of the crude product on a Si02 column using 
EtOH:PhCH3 ( v / v )  1:20 as the e luent .  
R f  0.33 on TLC (EtOH:PhCH3 1 : 5 )  were concentrated t o  dryness 
affording 20 ( 1 7  mg, 38%),  mp 69-70 O C ;  Cc11~~-109.2" ( c  0.54, MeOH); 

Compound - 19 (35.0 mg. 0.19 mmol )  was acetylated 

Fractions corresponding to  

D - 
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I R  (CHC13) 3430, 2950, 1740, 1670, 1515, 1370, 1235, 1040 cm-1; I H  

NMR (CDC13) 6 1.11 (3H, d, J=6 Hz, H-61, 1.46-1.76 ( l H ,  m, H-2 eq), 

1.94-2.37 ( l H ,  m y  H-2 a x ) ,  1.98 (3H, s, NCOCH31, 2.13 (3H, s, 
OCOCH3), 3.42 (3H, s, OCH3), 3.97-4.29 (ZH,  m y  H-3 and 

51, 4.73-4.90 (ZH, m, H-1  and 41, 6.84 ( l H ,  d, J=8 Hz. NH). 

Anal .  Calcd f o r  CllH1gN05: m/z 245.1262. 

(2S,4S,5F,6S)-4-Acetamido-5-0-acetyl-6-benzyl-l,2,5,6-hepta- - 
Found: M, 245.1263. 

n e t e t r o l  (21). The compound 16 was conver ted t o  21  as descr ibed i n  

t h e  case o f  15 t o  18 i n  85% y i e l d :  - 21, as a syrup R f  0.12 on TLC 

(1:5 EtOH:PhCH3); [a] i8-46.3 ( c  1.67, MeOH); I H  NMR (CD30D) 6 1.16 

(3H, d, 5=6 Hz, CH3-71, 1.33-1.63 (ZH,  m ,  H-31, 1.96 (3H, s, 
NCOCH3), 2.10 (3H, s, OCOCH3), 3.36-4.61 (5H, m, H-l,1',2,4 and 61, 

(SH, 5 ,  OCH2Cgh). 

- - - 
- -  

4.52 (ZH, S ,  o C ~ C 6 H ~ ) ,  4.94 ( l H ,  dd, J=4 HZ, J=7 HZ, H-51, 7.34 

Anal .  Calcd f o r  C18H28N06: m/z 354.1914. Found: MtH, 354.1905. 

3-Acetamido-4-~-acety l -2 ,3,6- t r ideoxy-~-arabino-hexopyranose 

Hydrogenolys is  and success ive p e r i o d a t e  o x i d a t i o n  o f  21 as (22). 
descr ibed i n  the case o f  18 t o  19 a f f o r d e d  - 22 i n  86% y i e l d  a f t e r  

p u r i f i c a t i o n  on a SiO2 Column u s i n g  1O:l CHC13:EtOH as the e luent :  

2 2 ,  Rf  0.16 on TLC (1:5 EtOH:PhCH3); mp 182.5-183 "C; Ca125-92.00 

( c  1.34, MeOH); I R  (KBr) 3480, 3290, 1735, 1650, 1545, 1375, 1240, 

1045 cm-1; I H  NMR (CD30D) 6 1.10 and 1.16 ( t o t a l  3H, each s, J=6.5 

Hz, H-61, 1.43-2.18 ( Z H ,  m ,  H-21, 1.87 (3H, s, NCOCH31, 2.01 (3H, 

s, OCOCH3), 3.46-4.60 (3H, m, H-3,4 and 5 ) ,  4.85-5.32 ( l H ,  m y  H-1). 

Anal .  Calcd f o r  C10H17N05: C, 51.94; H, 7.41; N, 6.06. Found: 

Methy l  3-Acetamido-4-0-acetyl-2,3,6-54ideoxy~-_L-arabino-hexo- - 

- -  

D - 

C, 51.86,; H, 7.24; N, 5.86. 

p y r a n o s i d e  ~- (methy l  N,O-diacetylacosaminide) (23). The acosaminide 

23 was o b t a i n e d  s t a r t i n g  from 22 as descr ibed i n  t h e  case o f  - 19 t o  

- 20 i n  49% y i e l d :  Rf  0.33 on TLC (1:5 EtOH;PhCH3); mp 160.5-161 "C 

( l i t . 9  mp 163-164 "C); [ag5-192.3"  ( c  0.63, MeOH), 

[a]E2-191 ( c  0.52, MeOH) ; I R  (CHC13) 3280, 1730, 1640, 1540, 1365, 
1235, 1040 cm-1; 1H NMR (CDC13) 6 1.17 (3H, d, J=6 Hz, H-61, 

1.41-2.57 ( Z H ,  m y  H-21, 1.91 (3H, s, NCOCH31, 2.07 (3H, s, OCOCH3), 

- 

lit.9 
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3.34 (3H, s, OCH31, 3.71-4.08 f l H ,  m, H-51, 4.21-4.58 (2H, m,  H-3 

and 4 ) ,  4.63-4.80 ( l H ,  m ,  H - l ) ,  5.80 ( l H ,  b r  d, J=9 Hz, NH). 
Anal. Ca lcd  f o r  CllH1gNOg: m/z 245.1261. Found: M, 245.1235. 

(2s ,4R,5R , 6 S )  -4-Acetami do-6-0-benzyl-1,2,5 - ,6 -hep tane te t ro l  

(24). 
90% y i e l d  as a syrup, R f  0.09 on TLC (1:5 EtOH:PhCH3); CaIi5c6.3" 

( c  1.15, MeOH); l H  NMR (CD3OO) 6 

1.38-2.01 (2H, m ,  H-31, 1.91 (3H, s,  NCOCH31, 3.11-5.15 (8H, m ,  

H y d r o l y s i s  o f  - 17 w i t h  80% aqueous a c e t i c  a c i d  a f f o r d e d  - 24 i n  

1.23 (3H, d, J=6 Hz, CH3-71, 

H-1,1',2,4,5,6 and oChC6Hs), 7.33 (SH, S ,  OCH2C&). 

Anal .  Ca lcd  f o r  C16H26N05 m/z 312.1810. Found: WH, 312.1814. 

3-Acetami do -2 ,3 ,6 - t r i  d e o x y - i - r i  - -  bo-hexopyranose (5). 
da te  o x i d a t i o n  o f  - 24, f o l l o w e d  by hyd o g e n o l y s i s  w i t h  cyclohexene- 

Pd(OH)z/C as desc r ibed  i n  t h e  case o f  18 t o  -19 gave - 25 i n  36% 

y i e l d :  R f  0.13 on TLC (1:5 EtOH:PhCH3 ; mp 129-130 O C ;  [aI;5-20.8 

( c  2.10, MeOH); IH NMR (CD3OD) 6 1.16 and 1.24 ( t o t a l  3H, each d, 

J=6 Hz, H-61, 1.46-2.10 (ZH, m ,  H-21, 1.95 (3H, s, NCOCH31, 

3.32-4.56 (3H, m, H-3,4 and 51, 5.13-5.64 ( t o t a l  l H ,  m ,  H-1). 

P e r i  o- 

Anal .  Ca lcd  f o r  C8H15N04: m/z 189.1002. Found: M, 189.1001. 

Me thy1 3-Ace tami  do-4 -2-ace ty 1 -2,3 ,6 - t r i deoxy-a -_L- r i b o-h ex opy- 

ranos ide  ( m e t h y l )  N,O-diacetylristosaminide) - ( 2 6 ) .  - By the  r e a c t i o n  

sequence used t o  c o n v e r t  2 t o  20, t he  compound 25 was conver ted  t o  
- 26 i n  56% y i e l d :  Rf  0.31 on TLC (1:5 EtOH:PhCH3); mp 53-54 " C  

( l i t . 1 0  mp 51-52 " C ) ;  [a] i3-130.4 ( c  0.49, CHC13) ? i t . l 0  [a1,21-134 

( c  0.5, CHC13) 

1050 cm-1; l H  NMR (CDCl3) 6 1.18 (3H, d, J=6 Hz, H-6), 1.68-2.38 

(ZH, m ,  H-21, 1.99 (6H, s,  NCOCH3 and OCOCH3), 3.41 (3H, s, OCH3), 

3.75-4.11 ( l H ,  m ,  H-51, 4.44-4.81 (3H, m, H-1,3 and 41 ,  6.79 (1H, 

b r  d ,  J=8 Hz, NH). 

; I R  (CHC13) 3420, 2930, 1730, 1680, 1515, 1235, 

Anal .  Ca lcd  f o r  C11H18N05 m/z 244.1183. Found: FI-H, 244.1178. 
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