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EFFICIENT STEREOSELECTIVE SYNTHESES OF BOTH ( <)-JUVABIONE
AND (£)-ep1-JUVABIONE BY NEW EXTRACYCLIC STEREOCONTROL METHODOLOGY
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Faculty of Science, Osaka City University,

Sugimoto, Sumiyoshi-ku, Osaka 558, Japan

Summary: The Hosomi-Sakurai reactions of E- and Z-crotylsilanes with cyclo-
hexenone at -78 °C showed respectively high erythro and relatively low threo
selectivities, modification of the silyl substituents giving a variable
effect. In the reaction with Z-alkoxycrotylsilanes, the threo selectivity
could be improved by the utilization of the kinetic difference between the
diastereomeric products 4 and 5 to the secondary cyclization. Starting from
4 and 5 thus obtained, the syntheses of both (#)-juvabione and (t)-epi-juva-
bione have been respectively achieved in a concise way.

Juvabione (1) and epi-juvabione (2) are plant constituents with potent
juvenile hormone activity and are well known in that they cannot be separated
per se and are difficult to distinguish from one another spectroscopically.1
Among the several syntheses so far published only a few approaches are
stereoselective2-4 and all pertain to the synthesis of 2.2 Thus the
stereoselective synthesis of juvabiones represents an intriguing challenge
for extracyclic control.? We report here a novel method of divergent
stereocontrol, the application of which led to the first practical stereo-

selective syntheses of both (#)-juvabione and {#)-gpi-juvabione.
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Our strategy is that the diastereoselectivity in the addition reaction of
crotylsilane 3 with 2-cyclohexenone might be controlled by the double bond
geometry and modification of the silyl substituents in the former (Scheme 1).
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Table 1 Diastereoselectivity in the reaction cyclohexenone with crotylsilanes
Crotylsilane
Entry Reaction conditions Diastereomer|Yield
Olefin |Silyl substituents temp and time ratio 4/52 (%)
geometry R! rZ2 R3 | (Ticlyg, eguiv.)
1 Me Me Me -78°C, 1h (1) T : M 88
2 ) Me Ph Ph ~-78°C, 1h (1) 1 : 15.6 78
3 Me Me OEt -78°C, 20 min (2.4) 1 : 6P 70
4 Me Me OEt -78°C, 2h (2.4) 1 : 5.30 61
5 Me Me Me -78°C, 1h (1) 3 :01 80
6 Me Ph Ph -78°C, 1h (1) 2.7 1 75
7 z Me Me OEt -78°C, 1h (2.4) 4 1 75
8 Me Me OEt -78°C,6h,-40°C,4h(2.4) 11.2 : 1€ 65
9 l Me Me OPrl | -78°C,5h,-40°C,4h(2.4) 11 3 1€ 68
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ratio of the remaining starting material had changed to 17:1. Eventually the
occurrence of the secondary reaction sanctified the enhancement of the threo
selectivity in the reaction with Z-alkoxycrotylsilanes (entries 8 and 9).11
The observed selectivity (high erythro for E-crotylsilanes and low threo

for Z-crotylsilane) is hard to reconcile with supposition of the relevant
transition state. The antiperiplanar disposition as in the open-chain
modelld is untenable. Our present assumption is that synclinal transition
states like 10 and 11 might be favored by the 0-Si interactionl® between the
silyl and the coordinated carbonyl groups.17

Next, we performed the stereoselective syntheses of both (#)-juvabion (1)
and (*})-epi-juvabione (2) in a concise manner as shown in Scheme 2, starting
from the diastereomerically enriched keto-olefins obtained above(4/5 = 11.2:1
and 1:15.6 respectively). The functicnal conversion on the cyclohexane ring
was carried out by the established procedure? to afford dienic esters 12 and
13, which were selectively hydroborated and oxidized. The obtained acids 14
and 15 could be purified by recrystallization in both cases (m.p. 55.5- 56.5
and 88-90 °C, respectively). The acid chlorides derived from 14 and 15 were
transformed to (z)-juvabione (1) and (*)-epi-juvabione (2) by the method of
Marchese and his colleagues.’8 In the 13c NMR spectra both synthetic products
have been confirmed to exhibit the same minor difference in chemical shifts as
reported for natural products.!9

5

i-iv v, Vi
4 or 5 ——r E— 1 or 2
MeO,C MeO,C
12 r1=H;R?=Me 14 r1=Me;R2=H
13 Ri=Me;R?%=H 15 R1=H;RZ2=Me

Scheme 2 Reagents: (i) NaH-CO(OMe)p/THF; (ii) NaBH4/i-PrOH; (iii) MsCl-Et3N/
CHyClp; (iv) MeONa/MeOH; (v) (CgHq1)2BH/THF; (vi) CrO3-HpSO4/Btp0; (vii)
(COCl)z/benzene; (viii) MepCHCH;MgBr-Fe(acac)y/THF
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