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Abstract: The stereo- and regiocontrolled synthesis of the potent homoiso- 

carbacyclin analog 2 has been achieved by a general strategy that hopefully will 

allow the synthesis of other 3-alkyl-cis-bicyclo[4.3.O]non-3-ene derivatives. 

In the course of our synthetic studies on chemically stable prostacyclin 

analogs, we were confronted with the synthetic problem that the Corey lactone 1 

had to be transformed into the homoisocarbacyclin analog 2 in a stereo- and 
COOH 

og QZ/ 

regiocontrolled 3 manner . In this communication 

we wish to report a solution to this synthetic 

Z 
\ problem, which utilizes 1,4_hydrogenation of 

Me ++ 
the conjugated diene 7 having the dimethyl- 

TBDMS 
C 

dH ‘AH 2 
(phenyljsilyl functionality by Ar*Cr(C0)3 cat- 

-Chart 1 
alystl and protodesilylation of the resulting 

allylsilane derivative 12 as key steps. By the use of this versatile synthetic 

technology various 3-alkyl-cis-bicyclo[4.3.01-non-3-ene derivatives are now 

readily available. 

The Corey lactone (1) was efficiently converted to the a,8-unsaturated ester 

35 in four steps (67% overall yield). Treatment of 3 with dimethyl(phenyl)silyl- 

lithium and copper(I) cyanide6 in THF at 0 'C for 20 min afforded the 8- 

dimethyl(phenyl)silyl-ester derivative 45 as a diastereomeric mixture (99% 

yield). Hydroboration of 4 with Siam2BH followed by oxidative workup gave the CI- 

hydroxymethylcyclopentane derivative in a stereocontrolled manner (92% yield),7 

which was then reduced with lithium aluminum hydride in THF to furnish the diol 

55 (98% yield). Swern oxidation of the diol 5 provided the dialdehyde, which, 

after workup, was heated in toluene at 110 'C in the presence of 

dibenzylammonium trifluoroacetate to afford the versatile enal 65 in a fully 

regiocontrolled manner (70% yield from 5).8 

Treatment of 6 with the Wittig reagent derived from 3-carboxypropyltri- 

phenylphosphonium bromide9 and potassium t-butoxide in THF and subsequent 

reaction with ethereal diazomethane provided the conjugated diene 7' in 74% 

yield (cis:trans=2:1). 1,4-Hydrogenation of the conjugated diene 7 with 

naphthalene*Cr(C0)3 (0.3 eq.) in degassed THF at 50 "C for 12 hr (100 atm of H2 

pressure) afforded the E-allylsilane a5 in 97% yield." The stereochemistry of 8 
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(a) Dibah, toluene, -78'C (b) PhjP=CHC02Me, toluene, 6O'C (c) (COC1)2, DMSO, 

EQN, CH2C12, - 78'C (d) Zn-CH2Br2-TiCla, r.t. (e) (MezPhSi)2Cu(CN)Li2, THF, O'C 

(f) Siam2BH, THF, O'C, then 6N-NaOH, 30%-H202, THF, O'C (g) LiAlHq, THF, O'C (h) 

(COCl)*, DMSO, EQN, CH2C12, -78'C (i) (PhCR2)2NH$.TFA-, toluene, 1lO'C (j) 

Ph3P=CH(CH2)2COO-X+, THF, r.t. (k) CH2N2, ether, O'C (1) H2, Np*Cr(CO13, THF, 

5O'C (m) TBAF, THF. r.t. (n) SOg*PY, Et3N, DMSO, r.t. (0) 

(MeO)2P(O)CH2C(O)CH(Me)CH2CZCEt, NaH, THF, r.t. (p) NaBHqr MeOH, -25-C (9) 1 
molar eq. of p-TsOH.H20, wet_MeCN(MeCN:B20=98:2), r-t. (r) IO%-NaOH, MeOH, 0°C 

COOMe COOMe COOH 

Chart 2 
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was tentatively determined to be E on the basis of the mechanistic ground of 

l,4-hydrogenati~n.4'11 Removal of a t-butyldimethylsilyl group by reaction with 

tetrabutylammonium fluoride in THF ( 25 'C, 2.5 hr) led to the versatile alcohol 

g5 in 81% yield. Oxidation of 9 with sulfur trioxide pyridine complex in DMSO 

containing triethylamine afforded the aldehyde,12 which was immediately 

condensed with the B-keto phosphonate anion derived from racemic dimethyl (2- 

oxo-3,7-dimethyl-5-heptynyl)phosphonate l3 and sodium hydride in THF to furnish 

the enone 115 in 66% overall yield. The enone 11 was then reduced with sodium 

borohydride in methanol , giving the more polar alcohol l25 (48%) together with 

135(46%). Treatment of 12 with p-toluenesulfonic acid in wet acetonitrile" 

provided the dial l45 in 71% yield. The 400-MHz NMR spectrum of 14 strongly 

indicated the absence of the regioisomers 153 and 16,15 hereby giving the 

unequivocal proof of regiochemistry of the present synthetic technology. 

Hydrolysis of 14 with sodium hydroxide in aqueous methanol afforded the 

homoisocarbacyclin analog 25 in a nearly quantitative yield. 

In summation, the efficient synthesis of the homoisocarbacyclin analog 2 has 

been accomplished by a general strategy that hopefully will allow the synthesis 

of other 3-alkyl-cis-bicyclo[4.3.O]non-3-ene derivatives. Preliminary biological 

results indicate that the potency of the homoisocarbacyclin analog 2 is a eighth 

as active as that of prostacylin in inhibiting platelet aggregation induced by 

ADP in rabbit platelet rich plasma, while the stereoisomer 17 shows essentially 

no biological activity in this test. These results are extremely instructive in 

developing a new drug as well as understanding structure-activity relationships 

of the carbon analogs of prostacyclin. 
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