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Abstract : The Sharpless asymmetric epoxidation was used for the synthesis of 
D-erythro-dihydrosphingosine triacetate and (22, 
dimethyl-8-decene-1,3-diol, 

35, 5R)-2-acetamino-5,9- 
whose 13C-NMR study couplea with biogenetic con- 

sideration enabled us to propose (22, 
aplidiasphingosine. 

35, 52, 13R, 14S)-stereochemistry for 

Our recently completed synthesis 2) of diastereomeric mixtures of aplidia- 

sphingosine & a bioactive marine terpenoid, 3) made us to propose 2,3-threo- 

and 13,14-erythro-relative configurations for 1. Herein we report the eluci- 

dation of the stereochemical relationship between C-3 and C-5 of 1. This was 

made possible by the asymmetric synthesis and 13 C-NMR study of sphingosine 

relatives. 

The Sharpless asymmetric epoxidation (2-92) 4) can be regarded to be the 

key reaction in an asymmetric synthesis of sphingosine relatives, since the 

conversion of (+)-3 into (f)-erythro-dihydrosphingosine 4a is a known pro- 

cess.') - Indeed the synthesis of D-(+)-s proceeded smoozly as follows. The 

known (E)-allylic alcohol 2') was oxidized (t-BuOOH/Ti(Oi-Pr),/diethyl D-(-)- 
- 4) tartrate/CH2C12, -20°, 38 hr) to (25, 3R)-epoxideA (75% yield after recrys- 

tallization from pet. ether), mp 78-79" ; [ali + 21.6" (c=O.49, CHC13).6'7) 

This was heated (loo", 7 days) with NH3/MeOH to give a mixture of 4a and 5a 

(998 yield), mp 70-80°.cf'5) Ac20/MeOH converted the mixture into the oozes- 

ponding N-acetates 4b and 2 (98%). - Removal of the unwanted isomer .a from 

the mixture was effected by treating it with HI04/MeOH.5) Trituration of the 

product with hot pet. ether gave 4b (18% yield after recrystallization from 

acetone), mp 115-117'. Acetylation (Ac20/C5H5N) of 4b yielded D-erythro-di- 

hydrosphingosine triacetate s (73% yield after Si02 chromatography),8) mp 

94-96'; [ali + 17.0' (c=l.l, CHC13)(lit.') mp 97-98'; [a]:' + 17.4" (c=1.373, 

CHC13) for the natural product). The present synthesis of (+)-& is much sim- 

pler than the previous one employing either optical resolution 10) or a carbo- 

hydrate starting material, 11) 
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We then turned our attention to the synthesis of an optically active 

sphingosine analog with a Me group at C-5 with known absolute configuration. 

For this purpose, optically pure (IJ-(+)-citronellic acid was prepared from 

(R)-(+)-pulegone 
cf.12) 

and converted to (R)-(+)-citronella1 6 in the conven- 

tional manner. This was treated with a Wittig reagent T (Ph3P (CH=CHOEt)Br-- 

NaOEt/THF)13) to give a (Z)-olefinic acetal 2 (57%), [:a]:' -9.90° (c=O.52, 

CHC13). Mild hydrolysis (TsOH/An-H20, O', 

2.14) 

15 min) of 2 yielded an aldehyde 

Reduction of 7& (DIBALH/n-C6Hl4-C6H6, 0", 30 min) gave an alcohol s 

(93% from La), bp 103-105'/0.25 mm; [ali -7.43'(c=O.54, CHC13). This was 

submitted to the Sharpless epoxidation (t-BuOOH/Ti(Oi-Prk/diethyl D-tartrate/ 

CH2C12, -20°, 18 hr). Chromatographic purification of the product (SiO2) 

yielded an epoxy alcoho18(57%),[c]g2 + 5.43' (c=O.6, CHC~~).~) Cleavage 

of the epoxy ring of _8_ with ammonia (NH3/MeOH, trace HC104, loo", 2 days) 

gave a mixture of 2 and c (50.4%). This was acetylated (Ac20/EtOH, room 
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Table 1. 13C-NMR Data of Stereoisomers of 2-Acetamino-5,9- 

dimethyl-8-decene-1,3-diol 

(25 MHz, CD2C12-CD30D 2 : 1, 6, ppm) 
-0, 

Y 

NHAc 

Carbon No. (+)-(2g*, 3R*)-erythro-s (*J-(2",, 32*)-threo-15 (22,3S,SR)-9& -- 

C-l 62.0 63.0 63.0 

2 55.9, 56.5 54.9, 55.9 55.9 

3 70.4, 71.1 68.4, 68.8 68.4 

5 29.5, 30.1 29.3, 29.7 29.3 

a 125.4 125.3 125.3 

9 131.6 131.5 131.5 

Table 2. 
13 C-NMR Data of Natural and (+I-2,3-threo- 

Aplidiasphingosines (25MHz, CD2C12 ; 6, ppm) 

Carbon No. Natural 1 Synthetic (f)-2,3-threo-l_ 

C-2 (XH-NC) 54.7 54.5, 55.4 

3 (>cH-O-1 70.0 68.8, 69.4 

temp, 16hr) to 9b and E. .- 
The mixture was treated with NaI04/THF-H20 (room 

temp, 1.5hr) and the product was chromatographed to give (25, 35, 5R)-2 (30 

8) I 15) C a]i2’5-7.5a” (c=O.88, CHC13), and 3 (66%), [cx]~~.~ -7.67' (c=O.86, 

CHC13). The desired product 9b contained about 10% of (2R, 3S_, 5R)-erythro- 

isomer 13 derived from an (c)-ally1 alcohol 12 contaminating in &. For the 
- 13 purpose of C-NMR spectral comparison, diastereomeric mixtures of 2,3-ery- 

t&-s and 2,3-threo-2 were synthesized from (f)-citronella1 and 2-nitro- 

ethanol in the same manner as described in the preceding paper. 2) 

The l3 C-NMR data of 14,15 and 9& are shown in Table 1. Comparison of the 

data of (f)-(2S,* 35*)-thzozixture J-J with those of (2S, 32, SE)-isomer z 

afforded a useful information : C-2 of (2S, 35, 5R)-isomer 2 absorbed at an 

upfield than that of (2S,* 3S*, 52*)-isomer, while C-3 of 2 absorbed at a 

downfield than that of (2S,* 3S,* 5g*)-isomer. In Table 2 a part of the 13C_ 

NMR data of natural 3) and synthetic 2, (f)-(2s _,* 35*)-aplidiasphingosine2 is 

listed. As to the C-2 signals of the synthetic material, one with a smaller 

&-value (54.5) than the other (55.4) coincided with the C-2 signal of natural 
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1. As to the C-3 signals of the synthetic material, on the other hand, one 

with a bigger b-value (69.4) than the other (68.8) coincided with the C-3 

signal of natural 1. This implied that the stereochemistry at C-2, C-3 and 

C-5 of natural Asgould be 2S*, 3s*, 5s*. (2S_)-Configuration was favored 

considering the possible biogenetic role of (g)-serine as the building-block 

of C-l to C-3 of L in analogy with sphingosine itself. Two secondary Me 

groups in natural A was thought to be with the same absolute configuration 

like other acyclic terpenoids. 

In conclusion (2& 32, 52, 13$ 14S)-stereochemistry as depicted in la 

is proposed for aplidiasphingosine. It is also possible that the stereo- 

chemistry is 2R, 3R, 5X& 132, 14R, the antipode of 2, if D-serine is used 

as the biogenetic precursor. 
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