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GENERAL ROUTE TO cr,P-UNSATURATED ALDEHYDES OF HOMOTERPENOID AND TERPENOID 

STRUCTURE. SYNTHESIS OF JH-II AND p-SINENSAL 
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According to the procedure described in the previous communication’ S-substituted propenal 

derivatives are readily available from 1-bromo-2-ethoxycyclopropyllithium (I) and electrophiles . 

Starting with aldehyde II we can easily obtain the product of type III which is now disclosed to be a 

particularly useful common intermediate for the synthesis of o, p-unsaturated aldehyde moiety of 

homoterpenoid (IV) and terpenoid (VI) structure. 
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Treatment of heptanal with 1.2 mol of I generated from l, l-dibromo-2-ethoxycyclopropane and 

butyllithium at -95”, followed by ring cleavage of the resulting adduct (5 mol of potassium carbonate, 

ethanol (reflux), 1 hr) and acetylation (acetic anhydride-pyridine, r.t., overnight), gave IIIa 2,3 in 80% 

yield after purification by column chromatography (silica gel). The allylic acetate IIIa was treated 

with 1.5 mol of dimethylcopperlithium in ether at -1S04 for 30 min to give, after acid-hydrolysis (5% 

aq sulphuric acid-ether, r. t. , 5 min) of the acetal function, (E)2-ethyl-2-nonenal (IVa) 596 in 61% yield. 

Selective SR2’ type methyl introduction is the key of the present synthesis. With this result in hand we 

soon applied the reaction to the synthesis of juvenile hormone (JH-II) . 7 Addition of the carbenoid of I 

to an aldehyde IIb’ and the subsequent two-step transformation of the adduct as above afforded IIIb’ in 

840/O overall yield, which was further treated with 4 mol of dimethylcopperlithium and then with 50/o aq 

sulphuric acid in tetrahydrofuran (THF) to give an aldehyde IVb lo’ l1 in 830/O yield. Deoxygenation of 

IVb was accomplished by sodium borohydride reduction followed by removal of the produced allylic 

hydroxyl group (sulphur trioxide-pyridine, then lithium aluminium hydride in refluxing THF, overnight) 12 

to afford VIl l3 (7856 yield). Regeneration of the hydroxyl group7C and subsequent route7a to the target 

molecule are already established. 
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VII JH-II p-sinensal (VIc) 

Under appropriate conditions the aldehyde Va 
14 

derived from ILIa (5% aq sulphuric acid-THF l:l, 

r.t., 1.3 hr, quantitative yield) is transformed into (E)o, @msaturated aldehyde Via by the formal SR2’ 

type introduction of hydride and elimination of acetoxyl group. When Va was mixed with 0.5 mol of 

sodium cyanoborohydride in methanol-acetic acid 1O:l at 0”, saturation of the olefinic bond occurred 

preferentially to afford the aldehyde Via 
15 

in 61% yield. The reduction is much more efficiently 

performed by means of iron pentacarbonyl and 1,4-diazabicyclol2.2.2Joctane (DABCO) in wet dimethyl- 

formamide (DMF) (96% yield). 
16 

It should be noted that the incipient 1, 1-disubstituted ethylenic linkage 

is reduced to produce a new, triply substituted one which remains intact under the conditions. The 

applicability of the methodology is demonstrated in the synthesis of p-sinensal (VIc), an important 

constituent of the odor and taste of Chinese orange oil (Citrus sinensus L .) . 
17 

Reaction of a triene -- 

aldehyde IIc 
17b, 18 

with 1.7 mol of the carbenoid I at -95” in THF yielded an adduct which was subse- 

quently heated in ethanol in the presence of 5 mol of potassium carbonate for 2 hr, and the resulting 

alcohol was acetylated to give the acetal acetate IIIc lg in 8370 yield. Deprotection of the aldehyde group 
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under the previous conditions (5% aq sulphuric acid-THF) resulted in polymerization of the large part 

of the product due to acid-sensitive 1,3-diene moiety. However, employing the recently reported 

procedure 
20 

we could effect the hydrolysis (silica gel-loo/o aq oxalic acid (1O:l) suspended in dichloro- 

methane, r.t., 1 hr) and obtained the aldehyde Vc 
21 

in 87% isolated yield. Reductive removal of the 

acetoxyl group was selectively attained with iron pentacarhonyl-DABCO in wet DMF (r. t., 1 hr), and 

p-sinensal (VIc) was produced in 950/O yield. All the spectral data were consistent with those 

recorded. 
17,22 
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The aldehyde was alternatively prepared according to the following scheme. 

a: m-chloroperbenzoic acid; b: LiN(iPr)2; c: Ac20-Py; d: LiN(iPr)2, tBuMe2SiC1; 

e: heat (70”); fi PhCH2kMe3F--aq MeOH; g: LiAIH4; h: PyHC1Cr03 
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