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Since the discovery of prostacyclin(PSI2), mch attention has been payed on its very 

potent activity in inhibition of blood platelet aggregation. Although chemical synthesis of 

PGI2 1 has been achieved by various researchers, its instability is an undesirable factor for a 

potential drug for treatment of thrombosis, stroke and heart attack'). We directed our efforts 

to the synthesis of stable PSI2 analogs having comparable physiological activities to natural 

PGI2. In this paper we report the synthesis of dl-6-aza-6,9-methano-PSI1 analogs, 2, 3, 4, S 
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Reduction of the anhydride z" with LiAlH4 in 'DlF(reflux, 3 hr) followed by the reaction 

with 2,2_dimethoxypropane in IMP@-T&H, reflux, 4 hr) gave the acetonide g4)(bp 75-85'/4 ma, 

68% froma. Oxidative cleavage of 8 with KAh04') followed by the treatment with CH2N2 yielded 

the diester 9_[40%; m/e 274(M+)]. 

[93%; v_ 1760, 1730, 1660, 1620 

Dieckmann condensatim of s(NaH-‘DE) gave the @-ketoester 106) - 

cm-l]. Reduction of 10 with NaW4 afforded d)[quant; v_ - 
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19a R4=NH2, R'=OH, X=0, Y=<i - 22 X=Y=O, Z=<i, R6=W20H 

19b R4=OH Rs=NH - , 2' - H, y=" x-<H 23 X=Y=O, Z-<;, R6=CCKtI - 

24 X=Y=< - ;, Z=O, R6=COOCH3 

25 X=Y=Z=<;, R6=a20H 

26 X=Y-Z=<;, - R6=COOCH3 



No. 9 807 

3400 cm-l; m/e 244(,M+)]. Protection of 11 with THP group followed by reduction with i-Bu2AlH in 

toluene(25', 1 hr) gave the alcohol 13[quant;Y_ 3450 cm-l; m/e 3OO(M+)]. Oxidation(Corey-Kim - 

method)7) of 2, followed by condensation with dimethyl 2-oxoheptylphosphonate provided the enone 

14(85% from 13). - - Reduction of 14 with NaBH4 gave C-15@rostanoic acid numbering) epimeric - 

mixture 15, which was converted into 16(quant from 14) without separation. Treatment of 16 with - - - 

pyridinium p-toluenesulphonate in MeOHg)(250, 1.5 hr) gave the diol 17[67%;v_ 3400 cm-l; m/e - 

422(M+-H20)]. Sarett oxidation of 17 gave a mixture of two isomeric I-lactones 18a and 18b[94%; - -- 

&lax 1775 cm-l], which was treated with NH3 in MechI(SO", 4 hr) to give a mixture of the amide 

alcohols 19a and 19b[69%;v_ 3400, 1670, 1620 cm-l]. Sarett oxidation of the mixture of 19a -- - 

and Ewithout separation afforded the imide =[98%; v_ 1780, 1730 cm-l]. Treatment of g 

with 5-aminopentanol(120°, 4 hr) gave the imide alcohol z[75%; v _ 3400, 1780, 1700 cm-l; m/e 

433(M+-IHPCH)] which was oxidized(Sarett oxidation) to give the imide acid 23[79%; vmax 3500- - 

2500, 1780, 1705 cm-l]. Removal of THP groups of 23 with aq AccH in THP(60°, 3 hr) gave 2[60%;6 - 

5.65-5.45 ppm(ZH, m); y, 3500-2500, 1780, 1700 cm-l; m/e 363$-H20)]. Esterification with 

CH2N2 and deprotection of agave the corresponding ester 3[58% from 23; g 5.63-5.50(2H, m), 

3.65 ppm(3H, s); &_ 3450, 1780, 1740, 1695 cm-l; m/e 377(M+-H20)]. Reduction of zwith 

LiAlH4 in THP(reflux, 2 hr) gave the cyclic amine c[quant; m/e 421(M+)], which was treated with 

glutaric anhydride in pyridine(25', 

ester 24[quant from 21; 3, 1740, - 

5.45(2H, m), 3.68 ppm(3H, s); 3, 

obserbed 381.2531. Hydrolysis with 

1 hr) followed by esterification(CH2N2) to give the amide 

1650 cm-l]. Removal of THP groups of 24 gave 5[72%; & 5.66- - 

3400, 1740, 1630 cm-l; m/e calcd for C21H3505Nl@l+) 381.251, 

aqueous alcoholic base and deprotection of 24 afforded 4[82% - 

from 2; s 5.65-5.48 ppm(2H, m); y_ 3500-2300, 1720, 1620 cm-l; m/e 367(M+)]. Reduction of 24 - 

with LiAlH4 in THP(reflux, 15 min)‘ gave the amino alcohol g(quant), which was subjected to Jones 

oxidation and e:;terification(CH2N2) to give the amino ester E[20% from 27; m/e 367f$)]. 

Removal of THP groups of 26 gave 6[59%; 8 5.25-5.40(2H, m), 4.15-3.90(2H, m), - 

V_ 3400, 1740 cm-l; m/e 367(M+)]. 

All of these compounds@_, 3, 4, 2 and 6_) showed weak inhibitory activity 

aggregation. 
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