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SYNTHESIS OF lo-AZAPROSTAGLANDINS 
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ABSTRACT : lo-Azaprostaglandin (succinimide) analogues (la, b, c) were 
synthesised in a stereospecific manner from readily available 
materials. 

In the search for therapeutically useful synthetic prostaglandins, heterocyclic 

analogues have received considerable attenti0n.l This laboratory2 and others3 have 

recently reported the potent and diverse biological activities exhibited by the 10,12- 

diazaprostaglandins. Continuing our interest in this area we now describe the synthesis 

of lo-azaprostaglandin (succinimide) analogues (la, b, c).~ 

1; a, R = C5Hl1, X = H2 

b, R = C5Hl1, X = H, OH 

c, R = cyclohexyl, X = H, OH 

Treatment of the sodio derivative of diethyl ally1 malonate5 with ethyl 2-bromo- 

decanoate afforded the expected triester (2a) which on hydrolysis and decarboxylation 

gave a mixture of three (2b) and erythro (2~) acids.5 Separation of the mixture by 

fractional crystallisation yielded the individual acids, and their homogeneity was 

confirmed by g.c. of their respective methyl esters. Both (2b) and (2~) on treatment 

with excess urea at 160' afforded the trans-succinimide (3a)'j in good yield [g.c. 1 peak 

(Dv 225), "max. 3230, 3080, 2930, 1780, 1715, 1642, 1180 cm-', 6 0.88 (3H, t, CH2CH3), 



1.1 - 1.6 (14H, m), 2.4-2.7 (4H, m, CH2.CH=CH2, 2 x COCtj), 4.9 - 6.0 (3H, m, Ctj = CE2), 

9.35 (lH, br, ;Nlj)]. Ozonolysis of (3a) at -78' gave the aldehyde (4a) which was 

immediately subjected to a Wittig reaction (Ph3P=CH(CH2)3C02Na, DMSO) yielding the 

azaprostaglandin (la) as a colourless gum [Rf = 0.8 (Si02, CHCl3-MeOH-AcOH, 18:1:1), 

vmax. 3200, 1775, 1710, 1180 cm-l, 6 0.88 (3H, t, CH2.CH3), 1.0 - 2.6 (24H, m), 5.45 

(2H , m, C!j:CIj), 9.5 (lH, br, ;Ni), 10.08 (lH, br, COZH), m/e 337 (Mf), ClgH3lN04 requires 

C, 67.65; H, 9.19; N, 4.15: Found C, 67.60; H, 9.28; N, 4.081. 

A different approach was required in order to obtain the 15-hydroxy analogues. 

Ott-1-en-3-one (5a)2 reacted smoothly with sodio diethyl malonate to give (6a) in good 

yield. The ketone function in (6a) was protected as the dithiolan (6b) (ethanedithiol, 

BF3 etherate, O'C) before reaction with ethyl 2-bromopent-4-enoate,7 using sodium hydride 

in DMSO, to provide (2d) (50% yield). Saponification and decarboxylation of (2d) gave 

the anhydride (7) (vmax. 2920, 2860, 1860, 1780, 1640 cm-l), which on treatment with urea 

at 160' yielded the &runs-imide (3b).* Column chromatography afforded (3b) as a white 

crystalline solid [m.p. 54-55', Rf 0.66 (SiOp, CH2Cl2-MeOH, 19:1), vmax. 3220, 3078, 

2920, 2860, 1775, 1705, 1640, 1180 cm-l, 6 0.9 (3H, t, CH2CH3), 1.25 - 2.1 (12H, m), 

2.4 - 2.7 (4H, m, CH2.CH=CH2, 2 x COCtI), 3.27 (4H, s, -S.CHT.CH2S-), 4.9 - 6.0 (3H, m, 

Clj=C&), 9.25 (lH, br, NH), m/e 341 (M+), Cl7H27N02S2 requires-c, 59.82; H, 7.92; 

N, 4.10; S, 18.77: Found C, 60.00; H, 7.94; N, 3.98; S, 19.051. Nuclear Overhauser 

and other double resonance data' confirmed the trans-geometry of (3b); the observed 

coupling constant of 4.8 Hz (JHA_HB) was in agreement with the expected value (4-5 Hz). 

Treatment of (3b) with excess ceric ammonium nitrate in aqueous acetonitrileg 

regenerated the ketone function in (3~) [Rf 0.55 (Si02, CHCl3-MeOH, 19:1, m/e 265 (M+)] 

and this on reduction with sodium borohydride gave a mixture of epimeric alcohols (3d), 

distinguishable by t.1.c. [Rf 0.31 and 0.35 (Si02, CHCl3-MeOH, 19:1) m/e 267 (M+)]. 

Ozonolysis of (3d) provided thealdehyde(4d) which underwent a Wittig reaction with 

Ph3P=CH.(CH2)3C02Na in dimethyl sulphoxide to yield the desired azaprostaglandin (lb) 

as an epimeric mixture, also distinguishable by t.1.c. [Rf 0.48 and 0.54 (Si02, CHCl3- 

MeOH-AcOH, 18:1:1)]. The oily mixture(lc) gave[vmax. 3200, 2930, 2860, 1770, 1710, 

1180 cm-l, 6 0.87 (3H, t, CH2.C!3), 1.0 - 2.1 (16H, m), 2.3 (2H, t, CH2.C02H), 2.4 - 2.7 

(4H, m, ;CH.C!2CH=CH2-, 2 x COC$, 3.53 (lH, m, CHOH), 5.46 (2H, m, CH=CH), 6 (2H, br, -- 

Olj and CO2!j), 9.5 (lH, br, >Nlj), found m/e 353.2199 (M+; ClgH3lN05 requires m/e 

353.2197)1. 

The methods already described were also used to synthesise various analogues of (lb) 

from the readily available vinyl ketones (5, R = alkyl, cycloalkyl etc.).2 For example, 

the cyclohexyl analogue (lc) lo was obtained as an epimeric mixture from cyclohexylprop- 

1-en-3-one (5b), via the imide (8) [m.p. 74-76', m /e 353 (M+)], in the manner described 

for (lb). 

Separation of the mixtures (lb) and (lc) by h.p.1.c. afforded the individual epimers. 

The less polar epimers of (lb) and (lc) had l/lOth of the potency of PGET as 

inhibitors of platelet aggregation in human platelet-rich plasma. 



2; a, R1 = R2 = EtO$, R3 = Et, X = Hz 

b, R1 = H, R2 = HO$, R3 = H, X = H2 

c, RI = H02C, R2 = H, R3‘= H, X = H2 

d, R1 = R2 = EtO$, R3 = Et, X = -S.CH$H$- 

a, X= Hz 

b, X= -S.CH2.CH2.S- 

c, X = 0 

d, X = H, OH 

CHz=CH.COR 

5; a, R = C5Hll 6; a, X = 0 

R = cyclohexyl b, X = -S.CH2.CH2.S- 
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