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Abstract N-Acetyl-L-acosamine (&) was formally 

synthesized from optically active cyclopentane derivative (2) 

which was easily derived from (S) - (+)-carvone. 

1 Both enantiomers of acosamine I&) are known to be structural components of qlyco- 

sidic and polysaccharide antibiotics, and many synthetic methods, especially for the 

L-enantiomorph of acosamine ( & I ,  were reported owing to the investigation of the 

structure-activity relationship on daunorubicin analogues as anticancer agents. 
1 2 

Recently we have reported the synthesis of an optically active cyclo?entane deriva-- 

tive (enantiomer of £1 from (R) - (-1 -cawone, successful utilization of which is shown 

in synthesis of monoterpene alkaloid, teconanine. The cyclopentane derivative (2). 

easily prepared from commercially available (S)-(+)-carvone, is also expected to be 

a useful synthon of a large number of natural product possessing a cyclopentane or 

a 6-lactone moiety. 

We wish to report here a synthesis of &-lactone derivative (,$?I, which was already 

converted3 into L-acosamine derivative (,$e), from the compound ( 6 ) .  
The keto-acid ( 2 ) .  derived from (S)-(+)-carvone by the same procedure described for 
synthesizing the enantiomorph of 2 ,  was esterified by treatment with methanol in the 
presence of dicyclohexylcarbodiimide to give x4 in 94 % yield. After ketalization 

of 2 in usual manner, ozonolysis of the resultant compound (2)  was carried out to 
afford the ketone (2). Treatment of 2 with hydroxylamine hydrochloride in the pre- 
sence of pyridine produced the &-oxime (6) predominantly, which was converted into 
the amide ) in 68.3 % yield from 2 by Beckmann rearrangement with phosphoryl chlo- 
ride in pyridine. Hydrolysis of the compound with sodium hydroxide in refluxinq 

methanol gave the corresponding carboxylic acid Q). Although difficulties were 

initially encountered in the introduction of an oxygen functionality at the position 



of the carboxyl group under various reaction conditions, such as oxidative decarbo- 

xylation with lead tetraacetate in acetic acid or Baeyer-Villiger oxidation through 

the corresponding mixed anhydride, the desired acetoxy compound (?&) was obtained 

by the Baeyer-Villiger oxidation with m-chloroperbenzoic acid in refluxing dichloro- 

methane of the ketone (2) which was derived from 8 by the reaction with methyl 
lithium. Hydrolysis of &,Q with potassium carbonate in methanol furnished the alco- 

hol ( & & I ,  and subsequent deprotection of the ketal moiety by p-toluenesulfonic acid 

in acetone gave the ketone (LX). Finally the compound I k z )  was converted into the 

desired compound by the oxidation with m-chloroperbenzoic acid in dichloro- 

methane in 49 % yield from 2. In order to ensure the stereochemistry the compound 

(&?) was acetylated in a usual manner and the spectral data of the resultant Erg- 

diacetylated compound (&$) were well agreed with those of dl-&$ reported by Ito and 

his co-workers. 5 

Thus we succeeded in the synthesis of L-acosamine derivative from readily available 

(S)-(+)-camone and this synthesis demonstrated that both enantiomorphs of can 

play as useful synthons in the synthesis of a variety of natural products. 

( 2 )  R = H; X = 0 
"" (5 )  % Y = 0 

13) R = Me; X = 0 
li ( 6 )  % Y = NOH 

( 4 1  R = Me: X = 0-0 
"" 

( 7 )  R = OMe 
li 

R = OH 

( 9 )  R = Me 
"" 
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"CIiC13 
4. : max 1720, 1635; 6160 MHz, CC14) 0.93 (3H. br d, J = 6 Hz, CH3), 

1.70 (3H, s ,  CI131, 3.63 (3H, s, 0CH3), 3.87 (411, s, 0CH2CH20), 4.71 (2H, 

+ br s ,  C=CH21; mlz 240 IM ) .  

CBC13 cm-' 1720; S(60 MHz, CC14) 0.84 and 1.00 (total 3H. each d, J = 6 % : 'max 

Hz, CH3), 2.10 (3H, s, CH3), 3.74 13H. s, 0CH3), 3.90 (4H, s, 0CH2CH20); 

mlz 242 (M'). 

: v::;l3 cm-' 3300, 1720; 6(60 MHz, CDC13) 1.00 (311, d, J = 6.5 Hz, CH3), 1.87 

13H, s, CH3), 2.73 (3H, s ,  0CH3), 3.98 (4H, s, 0CH2CH20), 8.95 (lH, br s, 

ow ; m/z 257 I&$+). 

CHC13 cm-' 3420, 1725, 1665; S(100 MHz, CDC13) 0.97 and 1.00 (total 3H. 1 ' 'max 
each d, J = 4.1 Hz, Call, 1.66 (lH, dd, J = 14 Hz, 4 Hz, C3-H), 1.94 and 

1.95 (total 3H, each s ,  CH3), 3.70 and 3.72 (total 3H. each s ,  OCH~), 3.84- 

4.05 (4B. m, 0CH2CH20), 4.36-4.68 (lH, m, C2-H), 6.08 (1H. br s ,  NH); m/z 

+ 257 lM ) .  

CHC13 cm-' 3400, 1705, 1655; 9 : mp 84.5-85.50C; [alD -25.50 (c = 0.58, CHC13); vmax "" 

6 (100 MHz, CDC13) 0.94 (3H, d, J = 6.4 HZ, CH3), 1.71 (lH, dd, J = 14 Hz, 

4.5 Hz, C3-HI, 1.96 (3H, s, CH3), 2.25 (3H, s ,  CH3), 3.93 (4H, s, 0CH2CH20), 

+ 4.20-4.56 (lH, m, C2-H), 7.04 (lH, br d, J = 8 Hz, NH); mlz 241 (M ) . 
CHCa3 8 : "ma, 3400, 1715, 1655; 6(100 MHz, CDC13) 0.98 (3H, d, J = 6.9 Hz, 

CH3), 1.67 (1H. dd, J=14.3 Hz, 6.2 Hz, C3-H), 1.95 (3H, s, CH3), 2.09 (3H, 

S. CH3), 3.93 (4H, s,,0CH2CH20), 4.08-4.54 IlH, m, C2-H), 4.73 (1H. dd, J = 

+ 
9.8 Hz, 6.9 Hz, c -H), 6.25 (lH, br s ,  NHI; m/z 257 (M ) .  1 

&& : mp 161-16Z°C; [elD +30.7O (c = 0.6, MeOH); v::;'3 cm-l 3330, 1655; (400 MHz, 



CDC131 1 . 0 2  ( 3 H ,  d ,  J = 6 . 8  Hz ,  CH31, 1 . 6 2  ( l H ,  d d ,  J = 1 4 . 2  Hz,  6 . 1  Hz ,  C3-H) ,  

2 . 0 0  (3H. s ,  CH3),  2 . 0 3 - 2 . 1 1  ( l H ,  m, C5-H),  2 . 3 9  (1H. d d ,  J = 1 4 . 2  Hz, 1 0  H z ,  

C3-HI,  3 . 5 5  ( l H ,  d d ,  J = 9 . 8  H z ,  6 . 1  H z ,  C1-HI, 3 . 8 5 - 3 . 9 7  ( 4 H ,  m, 0CH2CH20) ,  

+ 4 . 5 0  (1H. br s ,  C2-H) ,  6 . 0 2  (1H. b r  s ,  NH); m / z  2 1 5  (M ) .  

: [ a ] ,  + 9 3 . 1 °  (c = 0 . 2 6 ,  MeOH); 3  c 1  3 3 0 0  1 7 4 0 ,  1 6 5 5 ;  6 ( 6 0  MHZ, CDC131 

1.15 (3H,  d ,  J = 7  Hz,  CH3) ,  2 . 0 3  13H. s ,  CH3) 2 . 9 0  ( l H ,  d d d ,  J = 1 8  H z ,  8 . 7  

Hz,  2 Hz,  C3-H),  3 . 8 2  (1H. d d ,  J = 1 8  Hz,  8 H z ,  C1-H) , 4 . 0 0 - 4 . 4 3  ( l H ,  m, C2- 

H I ,  5 . 1 7  l l H ,  br s ,  OH),  6 . 1 6  ( l H ,  b r  s ,  NH); m/z  1 7 1  ( M + ) .  

&x : mp 142-143OC; [ a l D  f 1 . 4 '  (c = 1 . 0 ,  MeDH); 3  c 1  3 3 0 0 ,  1 7 1 0 ,  1 6 6 0 ;  6 1 6 0  

MHz, CD30D) 1 . 4 5  (3H, d ,  J = 6 . 3  Hz,  C H 3 ) ,  2 . 0 0  (3H,  s ,  CH31, 2 . 5 0  ( l H ,  d d ,  

J = 1 8  Hz,  7 . 5  Hz,  C3-H),  3 . 1 0  I l H ,  d d ,  J = 1 8  Hz,  7  Hz ,  C3-H),  3 . 4 7  (1H. t ,  

J = 8  Hz,  C5-HI, 4 . 0 3 - 4 . 6 0  (ZH, m, C  -H a n d  C  -H) .  4  6  

S a t i s f a c t o r y  e l e m e n t a l  a n a l y s e s  w e r e  o b t a i n e d  f o r  t h e s e  c o m p o u n d s .  
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