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Abstract-The absolute stereochemistry of serricornin (4,6-dimethyl-7-hydroxy-3-nonanone) was established as 4S, 
6S, 7s by synthesizing both (4S, 6S, 7S)-isomer and its antipode. Only the natural enantiomer was bioactive. 

Serricornin is the sex pheromone produced by the female 
cigarette beetle (Lasioderma serricorne F.), which is a 
serious pest of cured tobacco leaves.’ The proposed 
structure, 4,6-dimethyl-7-hydroxy-3-nonanone la, was 
proved by its synthesis as a diastereomeric mixture.2.3 
However, nothing was known about the absolute 
stereochemistry of its three chiral centers at the time of 
the structure proposal except that an acetate lb derived 
from the natural pheromone was levorotatory. Since the 
available amount of natural serricornin la was quite 
limited (1.5 mg from 65,000 females), we decided to 
clarify its stereochemistry by stereoselectively syn- 
thesizing various stereoisomers of la and comparing its 
physical and biological properties with those of the 
natural pheromone. Along this line we already published 
several stereoselective syntheses of stereoisomers of 
serricornin such as (4RS, 6R, 7R)-, (4RS, 6R, 7S)- and 
(4S, 6R, 7R)-la.M Careful examination of the GLC, 
“C-NMR and chiroptical data of these synthetic 
stereoisomers suggested that the absolute stereochemis- 
try of the natural pheromone la is 4S, 6S, 7S.6 Herein we 
report in detail the synthesis of the natural pheromone 
itself, (4S, 6S, 7S)-la, and its antipode. A preliminary 
account of this work was briefly described in review 
articles by K. M.’ 

tPhermone Synthesis-53. Part 52, K. Mori, S. Kuwahara, H. Z. 
Levinson and A. R. Levinson. Tetrahedron 38, 2291 (1982). This 
work was presented by K. M. at “Symposium International sur 
les Mediateurs Chimiques Agissant sur le Comportement des 
Insectes”, Versailles, November 1981. The experimental part of 
this work was taken from the doctoral dissertation of H. N. 
(1983). 

SThis was previously obtained by enzymatic resolution or by 
microbial svnthesis.“” In our hands enzymatic resolution of the 
racemic N-acetate of 2 with Aspergilk aminoacylase was less 
successful than the conventional resolution with a-phenethyl- 
amine. 

§Removal of the THP group after the alkylation could not be 
effected under the condition mild enough to avoid racemization 
at C-4. 

Our strategy was to first prepare an optically pure 
alkylating agent A starting from a readily available chiral 
compound and then to achieve the asymmetric alkylation 
of a diethyl ketone equivalent B with A. The starting 
material chosen for the synthesis of A was (2R, 3R)- 
three-3-methylaspartic acid 2, which finally yielded the 
natural serricornin. The known racemic acid (? )-2’ was 
resolved with (R)-( +)-a-phenethylamine to give (2R, 
3R)-3-methylaspartic acid 2, [(Y]:: - 13.3” (5N HCl).S 
Deamination of 2 with HNO, proceeded with retention 
of configuration to give a hydroxy acid (2R, 3R)-3a, 
[(Y]E -5.3” (H,O). The recorded procedure for the pre- 
paration of this acid was the resolution of (+ )-3a 
obtained in three steps from ethyl propionate and diethyl 
oxalate.” The corresponding Me ester 3b was obtained 
in 66.5% yield from 2 by treating 3a with CH2NZ. After 
protecting the OH group as THP ether, the ester 3c was 
reduced with LAH to a diol (2R, 3S)-4a. Removal of the 
THP-protective group of 4a with TsOH in MeOH yielded 
a trio1 4b, which was converted to the corresponding 
acetonide alcohol 4e in the conventional manner in 86% 
yield from 3c. Benzylation of 4e was followed by the 
removal of the acetonide group to give 4e oia 4d. The 
primary OH group in 4e was selectively tosylated with 1 
eq of TsCl in CsHSN to give 4f in cu. 65% yield from 4c. 
Upon treatment with KOH-MeOH, the monotosylate 4f 
was smoothly converted to an epoxide (2S, 3R)-5 in 73% 
yield. Cleavage of the epoxy ring with MeXuLi gave an 
alcohol (2S, 3S)-6a in 87% yield. After protecting the 
secondary OH group as THP ether 6b, the benzyl group 
was removed by hydrogenolysis to give 6c. This was 
tosylated to give 6d. Treatment of 6d with NaI ip acetone 
yielded (2R, 3S)-7a. Since preliminary experiments on 
asymmetric alkylation of (S)-9 with 7a was not satis- 
factory,8 we decided to change the THP protective 
group of 7a for 1-methyl-1-methoxyethyl protective 
group. Removal of the THP group of 7a yielded 7b. This 
gave 7c when treated with 2-methoxypropene13 and 
TsOH.&H,N (PPTS). The overall yield of 7c from 6d 
was 29%. This completed the synthesis of the chiral 
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alkylating agent A. The optical purity of the iodide 7c The desired asymmetric alkylation of B with A was 
was estimated as follows. As detailed above, (2R, 3S)-7c achieved by the method recently developed by 
was derived from pure ( it )-three-3-methylaspartic acid. Enders.“.‘h A hydrazone (S)-9 was prepared from 
GLC analysis of (2R, 3R)-3b proved its chemical purity as diethyl ketone and (S)-I-amino-2-methoxymethylpyr- 
100% three-configuration. Therefore, instead of estimat- rolidine (SAMP).“.‘” This was metallated with lithium 
ing the optical purity of (2R, 3S)-7c with two chiral diisopropylamide (LDA) in ether and alkylated with (2R, 
centers, we determined the optical purity of (S)-8a with 3S)-7c at - 110 - - 115”. The resulting hydrazone ($10 
only one asymmetric carbon atom. This alcohol 8a was was converted to its N-methiodide, which was 
derived from (2S, 3S)-6e by LAH reduction. The (S)- hydrolyzed with dil HCI to yield la. On the basis of 
(-)-a-methoxy-a-trifluoromethylphenylacetic acid Enders’ work,‘5.‘h this asymmetric alkylation was 
(MTPA)“’ ester (S)-8b was analyzed by capillary GLC to thought to give the desired stereoisomer, (4S, 6S, 7S)-la, 
give two peaks of diastereomers in 96.5:3.5 ratio. This on the assumption that the two chiral centers and two 
means the optical purity of 93% for (S)-8a and also for ether 0 atoms in the alkylating agent 7c did not cause 
(2R, 3S)-7c. any disturbing effect against the desired asymmetric in- 
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H, 8.3%). The IR and NMR spectral data of (2R, 3S)-5 were 
identical with those of (2s. 3R)-5. 

threo-2-Merhylpenrane-1,3-diol I-benzyl ether 6a 
(a) (2S, 3S)-Isomer. A soln of MeLi in ether was prepared 

from MeBr (43.22 g) and Li (4.93 g) in ether (210 ml). A portion 
(9Oml) of this MeLi soln was added dropwise to a stirred and 
cooled suspension of CuI (6.95 g) in ether (15 ml) at - 30” under 
Ar. To this Me$uLi soln was added dropwise with stirring and 
cooling a soln of (2s. 3R)-5 (1.401~) in ether (5 ml) at - 53 - 
- SS”.-The temp was gradially raised to - 20” during 4 hr. Then 
the mixture was left to stand overnight at -20”. The reaction 
was quenched by the addition of NH&l soln under ice-cooling. 
The mixture was extracted with ether. The ether soln was 
washed with NH&I soln and brine, dried (MgS04) and concen- 
trated in uacuo. The residue was distilled to give 1.32 g (87%) of 
(2S, 3S)-6a, b.p. 112-113”/0.20mm, [a]$ t 3.52” (c =0.997, 
&He); v,,,,, 3450 (br. s), 1605 (VW), 1100 (s), 1070 (s), 970 (s), 740 
(s), 700 (s) cm-‘; 6 0.85 (3H, d, J = 6 Hz), 0.92 (3H, t, J = 6 Hz), 
1.1-1.4 (2H, m), 1.5-1.8 (lH, m), 1.90 (lH, -OH), 3.37 (2H, d, 
J = 5 Hz). 3.42 (1H. m). 4.30 (2H. s). 7.12 15H. sl. (Found: 
74.64; R9.74. dale: fo;‘C13H2i02: Cij4.96; h, $.68%j. 

C. 

(b) (2R, 3R)-isomer. In the same manner as described above 
(2R. 38-5 (0.86 g) vielded 0.764g (82%) of (2R. 3R)-6a, b.o. 
104-105”/0.13 mm, n-g 1.4990; [api -5:40” (c = 1.010, &Hi); 
GLC (Column 3% SE-30 at 140”: Carrier eas. N,. 0.99 k&m*): Rt 
6.20 min (97.0%); (Found: C, 74.47; H, 9:75: C&. for &Hi002: 
C, 74.96; H, 9.68%). Its IR and NMR spectra were identical with 
those of (2.9, 3S)-6a. 

threo-2-Melhylpentane-1,3-diol I-benzyl ether 3-THP ether 6b 
(a) (2S, 3S)-Isomer. Dihydropyran (0.93 g) and p-TsOH (O.lOg) 

were added to a soln of (2.S, 3S)-6a (2.09g) in ether (14 ml). The 
mixture was stirred overnight at room temp. Then it was poured 
into ice-water and extracted with ether. The ether soln was 
washed with water, NaHCOj soln and brine, dried (K,C03 and 
concentrated in uacuo to give crude (2S, 3S)-6b, which was 
directly used for the next step, v,,, 1115 (s), 1080 (s), 1030 (s), 
1000 ($, 740 (s), 700 (s) cm-‘; s O&i3H, d, J = 6 Hz), 0.90 (3H, t, 
J = 7Hz). 1.2-2.1 C - 9H. m). 
(lH, brj,‘7.13 (SH,‘s). ” 

3.1-3.8 (5H. m). ,, 4.37 (2H. s). 4.47 

(b) (2R, 3R)-Isomer. In the same manner as described above 
(2R, 3R)-6a (0.785 g) gave 1.08 g (98%) of (2R, 3R)-6h, whose IR 
and NMR spectra were same as those of (2S, 3S)-6b. 

three-2-Methylpentane-1,3-dial 3-THP ether 6c 
(a) (2S, 3Sj-isomer. 5% Pd-C (0.5Og) was added to a soln of 

(2s. 3SMb (3.09 e) in EtOH (45 ml). When the H, uotake ceased. 
the’catalyst ‘was zltered off and the filtrate was concentrated ii 
vacua to give 1.64 g of crude (2S, 3S)&. Judging from its NMR 
spectrum this was contaminated with (2S, 3S)-2-methylpenfane- 
1,3-diol generated by removal of the THP protective group. A 
small amount of (2-S, 3S)-6b was also detected in the crude 
product as revealed by the presence of a signal at S 7.1. This was 
employed for the next step-without further-purification. 

(b) (2R, 3R)-Isomer. In the same manner as described above 
(2R, 3R)-6b (1.08g) yielded 0.522g (88%) of (2R, 3R)-6c as a 
crude mixture contaminated with (2R, 3R)-2-methylpentane-1,3- 
diol and (2R, 3R)db. This was directly employed for the next 
step. 

three-2-Merhylpentane-1,3-diol 3-THP ether I-tosylate 6d. 
(a) (2S, 3S)-Isomer. p-TsCl(l.60 g) was added to a stirred and 

ice-cooled soln of (2S, 38-6~ (crude product, 1.64g) in CsHJN 
(3.6 ml). The mixture was stirred for 8 hr, then diluted with 
ice-water and extracted with ether. The ether soln was washed 
with water. CuSO, soln. NaHCO, soln and brine. dried (NaTSO,) 
and concentrated-in uacuo to &e 2.46g of an oil. This was 
dissolved in ether (7 ml) and mixed with dihydropyran (1.5 ml) 
and p-TsOH (0.05 g). The mixture was stirred overnight at room 
temp, washed with water, NaHCOj soln and brine, dried 
(Na,SO,) and concentrated in uacuo to give 3.03 g of (2S, 3S)dd, 
v,,, 1600 (m), 1360 (s), 1190 (s), 1175 (s), 1030 (s), %5 (s) cm-‘; 6 
0.87 (3H, d, J = 6 Hz), 0.87 (3H, t, J = 7 Hz), 1.4-2.0 (9H, m), 2.37 

(3H, s), 3.3-3.9 (SH, m), 4.32 (lH, s), 7.14 (2H, d, J = 8 Hz), 7.57 
(2H, d, J = 8 Hz). This was employed for the next step without 
further nurification. 

(b) (iR, 3R)-Isomer. In the same manner as described above 
0.522 e of (2R. 3R)-6c vielded 0.858 e (84%) of an oil. A nortion 
(0.69fg) oi ii was treated with dih;hrop;ran and p-Ts’OH in 
ether to give 0.779 g (quantitative) of (2R, 3R)&i. 

threo-1-Iodo-2-methyl-3-pentanol 3-THP ether 7a 
(a) (2R, 3S)-Isomer. NaI (1.01 g) and K&O3 (24.3 mg) were 

added to a soln of (2s. 3S)-6d (1.85 a) in acetone (9.6 ml). The 
mixture was stirred at room’ temp for 7 days. Then ii was diluted 
with water and extracted with ether. The ether soln was washed 
with 5% Na2S203 soln, water and brine, dried (Na#O,) and 
concentrated in uacuo to give 1.45 g (90%) of (2R, 3S)-7a. Major 
part of it (1.30 g) was chromatographed over Si02 (Mallinckrodt 
CC-7, 20 g, 39 cm x 1.5 cm). Elution with n-hexane-ether gave 
(2R, 35’)-7a (0.439g), (2R, 3S)-7b (O.l54g), (2S, 35’)-6a (48 mg) 
and a mixture of ‘la, 7b and an unidentified compound (0.303 g). 
The yield of the pure (2R, 3S)-7a was 48%, v,,,,, 1125 (s), 1075 (s), 
1030 (s), 995 (s) cm-‘. This was used directly for the next step. 

(b) (2S, 3R)-Isomer. In the same manner as described above 
(2R, 3R)-6d (0.779 g) yielded 0.673 g of an oil. A portion of it 
(0.354g) was purified by prep TLC (developed with n-hexane- 
Et20 2: 1) to give 0.244 g of pure (2S, 3R)-7a (Rr 0.40-0.69). This 
was employed for the next step without further purification. 

threo-1-Iodo-2-methyl-3-pentanol 7b 
(a) (2R, 3S)-Isomer. p-TsOH (6.5 mg) was added to a soln.of 

(2R, 3S)-7a (0.529g) in MeOH (4ml). The mixture was stirred 
overnight at room temp, then neutralized with NaHCOS and 
filtered. The filtrate was concentrated in uacuo to give 0.475 g of 
(2R, 3S)-7b, v,,,,, 3400 (br, s), 1195 (s), 970 (s), %0 (s) cm-‘; S 
0.96 (3H, t, J = 6 Hz), 1.00 (3H, d, J = 6 Hz), 1.25-1.75 (3H, m), 
2.0 (lH, br. s), 3.01 (lH, dd, .lI =9, J2 =6Hz), 3.20 (lH, dd, 
J, = 9, JI = 2 Hz), 3.43.55 (lH, m). 

(b) (2S, 3R)-Isomer. In the same manner as described above 
(2S, 3R)-7a (0.318g) yielded 0.228 g (98%) of (2S, 3R)-7b. This 
was employed for the next step without further purification. The 
IR and NMR spectra were identical with those of (2R, 3$7b. 

threo-I-lodo-2-methyl-3-penlanol 3-(I’-methoxy-I’-methyl)ethyl 
ether 7c 

(a) (2R, 3S)-Isomer. A trace amount of TsOH-C~H~N (PPTS) 
was added to a soln of (2R, 3S)-7b (0.475 a) in 2-methoxyuropene 
(7 ml) and the mixture ias. stirred overnight at room temp. Then 
it was poured into water and extracted with ether. The ether soln 
was washed with water, NaHCO, soln and brine, dried (Na,S04) 
and concentrated in uacuo to give 0.304 g (60% from 7a) of (2R, 
3S)-7c, v,,,,, 1200 (s), 1180 (s), 1150 (s), 1120 (s), 1070 (s), 1040 (s), 
1000 (s) cm-‘: S 0.90 (3H, t, J = 6 Hz), 0.95 (3H, d, J = 5 Hz), 1.25 
(3H, i)\ 1.30 (3H, s), 1.4-1.7 (3H, m), 3.18 (3H, s), 2.9-3.2 (3H, m); 
MS: m/z 211(15%. M-89 = M-OCMe,OMe) 169 (20%). 155 (9%), 73 
@osj. . 

_ 

(b) (2S, 3R)-Isomer. In the same manner as described above 
(ZS, 3R)-7b (0.228g) yielded 0.248g (83%) of (2S, 3R)-7c. This 
showed the IR, NMR and mass spectra identical with those of 
(2R, 3S)-7c. 

three-2-Merhylpentane-1,3-diol I-tosylale 6e 
la) (2s. 3Sklsomer. A trace amount of v-TsOH was added to a 

sok’dt (is, $-6d (0.393 g) in MeOH (1 ml). The soln was stirred 
overnight at room temp, neutralized with NaHCOJ and filtered. 
The filtrate was concentrated in uacuo to give 0.315g (quan- 
titative) of (2S, 3.!+6e, v,,, 1190 (s), 1180 (s), 960 (s) cm-‘; 6 0.78 
(3H, d, J = 7 Hz), 0.84 (3H, t, J = 6 Hz), 1.2-1.7 (3H, m), 2.27 (3H, 
s), 2.2 (IH, s, -OH), 3.2-4.2 (3H, m), 7.13 (2H, d, J = 8 Hz), 7.50 
(2H, d, J = 8 Hz). 

(I-J) (2R, 3R)-Isomer. In the same manner as described above 
(2R, 3R)-6d (0.143 g) yielded 0.133 g of crude (2R, 3R)-6e. The IR 
and NMR spectra were identical with those of (2S, 3S)-fk. 

2-Methyl-3-pentanol8a 
(a) (S)-Isomer. A soln of (2S, 3S)-6e (0.31 g) in ether (1 ml) was 
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added dropwise to a suspension of LAH (62 mg) in ether (2 ml). 
The mixture was stirred and heated under reflux for 12 hr. The 
excess LAH was destroyed by the addition of 20% KOH soln 
(0.1 ml) and water (0.1 ml). The mixture was diluted with ether 
and filtered. The ether soln was dried (MgSO,) and concentrated 
under atm press to give 0.103 g of crude (S)-Sa. A portion of it 
(32 mg) was used for the prepn of the MTPA ester and the rest of 
the material was purified by prep GLC (column, 10% FFAP, 
2 m x 3 mm at 60”) to give 7.8 mg of pure (S)-Sa, [LY]$ - 16.9” 
(c = 0.390. EtOH) (lit.” [n],~ + 16.40” (c = 1.06, EtOH) for (R)- 
Xa). 

(b) (R)-isomer. In the same manner as described above (2R, 
3R)-6e (0.133 g) yielded 50 mg of crude (R)-8a. 

2-Methyl-3-pentnnol (S)-( -)-MTPA ester 8b 
(a) (S)-Isomer. MTPA ester was prepared in the conventional 

manner from (S)-MTPA Cl and (S)-Sa.‘” Thus obtained (S)-8b 
showed the following properties: v,,,,, 1745 (s), 1270 (s), 1170 (s) 
cm ‘; fi 0.86 (3H. t, j = 6 HZ), 0.92 (bH, d, J = 6 HZ), 1.0-2.0 (3H, 
m). 3.46 (3H. s). 4.6-4.9 (1H. m). 7.0-7.5 (JH. m): GLC (Column, 
Carbowax 20M, 50 m x 0.28 mm at 150”; Carrier gas, He, 30 psi): 
R, 21.3 I min (3.5%). 21.71 min (96.5%). Optical purity of (S)-8a = 
93% e.e. 

(b) @-Isomer. In the same manner as described above, 
MTPA ester was prepared from (S)-MTPA Cl and (R)-8a 
(22.1 mg). Thus obtained (R)-8b showed IR and NMR spectra 
very similar to those of (S)-8b. GLC of (R)-8b (Column, Car- 
bowax 20M. 50 m X 0.28 mm at ISO”; Carrier gas, He, 30 psi): R, 
18.42 min (96.0%). 18.58 min (4.0%). Optical purity of (R)-8a = 92% 
e.e. 

Asymmetric alkylution of 9 with lc 
(a) Afkylation of ($9 with (2R. 3S)-7c. A soln of LDA was 

prepared by the addition of n-BuLi (1.40 N in n-hexane, 6.8 ml) 
to a stirred and cooled soln of i-Pr:NH (1.3 ml) in ether (26 ml) at 
- 3 - - 1” under Ar. After stirring for IS min a soln of (S)-9 
(1.787 g) in ether (9.2 ml) was added dropwise to a cooled and 
stirred LDA soln at -7 - -4”. After stirring for 2 hr at this 
temp. the mixture was cooled to 110”. A soln of (2R, 3S)-7c 
(0.300 g) in ether (8 ml) was added dropwise to the stirred mixture 
at - IlO-- - 115”. The mixture was kept at this temp for 1 hr. at 
~ 100 -- 85” for I hr. at - 85 - - 68” for I hr. at - - 43” for 2 hr 
and finally left to stand overnight at -20”. The mixture was 
diluted with ice-water and extracted with ether. The ether soln 
was washed with water and brine. dried (Na,SO,) and concen- 
trated in UQCUO to give 1.905 g of a mixture of (S)-9 and (S)-10. 
This was directly employed for the next step. 

(b) Alkvlution of (R)-9 Gfh (2s. 3R)-7c. In the same manner as 
described above CR)-4 (1.146g) was alkylated with (2S, 3R)-7~ 
(0.248g) in the presence of LDA prepared from 1.60N n-BuLi 
(3.8ml) and i-PrZNH (087ml) in ether. The resultant mixture 
(I .26 g) of (R)-9 and (R)-10 was directly used for the next step. 

Serricornin (4,6-dimethyl-7-hydroxy-3-nonanone) la 
(a) (4% 6s. 7S)-Isomer ( = naturul serricornin). To the above 

mentioned mixture of (S)-9 and (n-10 (1.905 g) was added Me1 
(0.87 ml). The mixture was heated under reflux at 60” for 16 hr. 
The excess Me1 was removed in uucuo. 3N HCI (18ml) was 
added to the residue. The mixture was stirred for 5 min at room 
temp. Then n-pentane was added and the stirring was continued 
for 30 min. The pentane layer was separated, washed with water 
and brine, dried (Na,SOJ and concentrated under atm press to 
eive 0.124 a of crude (4s. 6.9, 7S)-la, I’,,,,, 3500 (m), 2960 (s). 2920 
(s), 2870 (i, 2850 (m), 1710 (s), 1460 (s). 1410 (m). 1380 (m), 1260 
(w). 1230 (w). 1165 (m). 1150 (m). 1100 (s). 1040 (m), 1000 (m), 980 ~,, ,I_ 

(s), 910 (w), 895 (wj, 800 (w) cm I. 
(b) (4R, 6R, 7R)-Isomer. In the same manner as described above 
the above mentioned mixture of (R)-9 and (R)-10 (1.26 g) was 
treated with Me1 (1.4 ml) for 16 hr at 60” to give N-methiodide. 
This was hydrolyzed with 3N HCI (29ml) in the presence of 
n-pentane (148 ml). Subsequent work-up gave 80 mg of crude 
(4R, 6R, 7R)-la (52% yield from 7~). This exhibited the IR 
spectrum identical with that of (45. 6S, 75Tla. 

Serricornin acetate (4,6-ditnethyl-7-acetoxy-3-nonanone)lb 
(a) (4s. 6S, 7S)-Isomer (= natural serricornin acetate). AczO 

(0.4ml) was added to an ice-cooled soln of (4S, 6S, 7S)-la 
(96.6 mg) in C,H,N (0.4 ml). The mixture was stirred overnight at 
room temp. Then it was diluted with ice-water and extracted 
with n-pentane. The pentane soln was washed with water and 
brine, dried (Na$O,) and concentrated to give 0.124g of lb. This 
was purified by prep GLC. (Column, 10% OV-101, 2 m X 3 mm: 
Carrier gas, He, 40ml/min) to give 12.2mg of pure (4s. 6S, 

7’S)-lb ~,ax 2955 (s), 2930 (s), 2870 (m). 1730 (s), 1710 (s), 1460 
(m), 1370 (m), 1240 (s), 1150 (w), 1100 (m), 1070 (w), 1020 (m), 960 
(m), 920 (w), 890 (w), 800 (w), 705 (w) cm- ‘; fi (IOOMHz, CDCIJ 
0.8-1.14 (12H, m), 1.3-1.7 (5H, m). 2.08 (3H. s), 2.4-2.8 (3H, m), 
4.76 (lH, m); “C-NMR (25MHz, CDCI,) S 7.84 (C-l), 34.22 
(C-2) 214.88 (C-3), 43.47 (C-4). 24.16 (C-5), 33.70 (C-6) 78.04 
(C-7), 35.92 (C-8), 10.18 (C-9) 16.62 (C-10) 14.39 (C-11); MS: 
m/z 168 (14%), 157 (30%) 140 (3%). 139 (33%). 128 (8%). 127 
(6%). 125 (4%) 117. (5%), 112 (6%). III (43%), 101 (3%). 99 
(1%) 97 (3%). 91 (7%). 87 (9%). 86 (lOO%), 84 (6%) 83 (42%) 82 
(5%). 70 (29%), 69 (49%) 57 (68%) 56 (4%), 55 (15%) 43 (44%). 
These IR. NMR and MS data were comoletelv identical with 
those of the natural serricornin acetate.’ The’ capillary GLC 
analysis (Column, OV-101, 30 m x 0.25 mm at 80” t ?“/min upto 
240”: Carrier gas, He, 1 ml/mitt) revealed 6% contamination with 
the C-4 epimer [(4S, 6S, 7S)-lb: (4R, 65 7S)-lb = 9451. The 
optical rotation data of this compound are shown in Table I. 

(b) (4R, 6R. 7R)-isomer. AczO (0.9ml) was added to an ice- 
cooled soln of (4R, 6R, 7R)-la (41 mg) in C,H,N (0.9ml). The 
mixture was stirred overnight and worked up as described above. 
After prep GLC on OV-101, 7.2 mg of pure (4R, 6R, 7R)-lb was 
obtainkd.WIts IR, NMR and MS data comcided with those of (4S, 
6s. 7S&lb. The caoiilarv GLC analvsis as for (4S, 6s. 7S)-lb 
revealed 12% contamination with the C-4 epimer [(4R, 6R, 7R)- 
lb: (4S, 6R, 7R)-lb = 88: 121. The optical rotation data of this 
compound are shown in Table I. 

Table 1. Optical rotations of natural and synthetic serricornin acetate lb as measured in n-hexane at 23” 

(al, 

La1 577 

[xl 546 

[“I435 

firI 365 

Natural 

&? 

-17.7O x 

-19.70 

-36.8” 

-70.3” 

Synthetic 

(45,6$75) -# (4$6$7fi) -IQ 

-16.7’ 
t 

f19.50 t 

-19.6O +20.5’ 

-22.0” +23.0’ 

-45.30 +48.3” 

-92.00 +92.10 

* c = 0.155. +c! = 0.295. )c = 0.220. 
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