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The synthesis of analogues of the naturally occurring prostaglandins has, 

during the past few years, been occupying the interest of a constantly increasing 

number of investigators. The great majority of these studies have centered on 

various modifications of the two side chains, or of the substitution pattern of 

the 5-membered carbocyclic system present in the natural prostanoids2'3. An 

examination of the effect, on the biological activity, of the introduction of 

heteroatoms into the 5-membered ring has, however, recently commenced, and 

several series of heterocyclic prostaglandins {the 9-oxa4, 10-oxa5'6, 11-oxa7-', 

9,11-dioxa", 9-thia", 11-this", and 8,12-diazar3 series) have now been 

reported. This publication describes the synthesis of the title compound, which 

is believed to be the first known monoaza prostaglandin. 

The sodium salt of the known l4 L (+) methyl pyroglutamate (1) was alkylated 

with methyl-7-bromoheptanoate, and the racemic diester (2a)15 thus obtained, was, - 

as expectedr6, selectively hydrolysed to the half acid (a; 75% from 1) {oil; 

V max 1735, 1690, 1650 cm-') with aqueous methanolic potassium carbonate. This 

acid was reducedr7, via the mixed methyl carbonic-carboxylic anhydride, to the 

primary alcohol (3) {m.p. 54'; vmax 3640, 3390, 1735, 1670 cm-'; m/e 257 (M+), 

226 (M-CH20H), 194 (M-CH20H-CH30H)) with aqueous sodium borohydride (70-75% 

yield). Oxidation of the alcohol with Collins reagent" gave the unstable 

aldehyde (4) {oil; vmax 2710, 1735, 1685 cm-'; n.m.r. 9.45 p.p.m. (d, J = 3, 

CHO)) which was condensed, without purification, with the sodium salt of 

dimethyl-2-oxoheptylphosphonate. The enone (5; 60-65% from 2) {oil; Amax 216 nm 
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(log E 4.10); m/e 351 (M+), 252 (M-C5H,,C0)) was reduced with zinc borohydride 

in dimethoxyethane to give a 1:l mixture (88%) of alcohols epimeric at C-15. 

This mixture was separated by preparative t.1.c. on silica gel using a benzene: 

ether:methanol (100:40:7) solvent system, into the more polar (6a) (oil vmax - 

3620, 3440, 1735, 1670 cm-'; n.m.r. 3.63 (s, OCH3), 4.10 (m, 15-CH), 5.46 (q, 

Jl3,14 = 15.3, J12,13 = 7.6, 13-CH), 5.72 (q, J,3,,4 = 15.3, J14,15 = 5.6, 14- 

CH); m/e 353 (M+)) and a less polar isomer (7a) {spectral data very similar to - 

(6a)). 

The a-configuration was assigned to the more polar isomer by analogy with 

the chromatographic behaviour of the esters of the natural prostaglandins, as 

well as on the basis of the chemical shift of carbon-13 in the 13 C n.m.r. 

spectrum. The resonance of carbon-13 for the a-isomer appeared at a lower field 

(130.23 p.p.m.) than did the corresponding carbon in the 8-epimer (129.88 

p.p.m.). Similar chemical shift differences have been observed'g'20 for a 

considerable number of pairs of prostaglandins epimeric at C-15. 

The esters were saponified with one equivalent of sodium hydroxide in 

boiling'aqueous methanol. The higher melting a-acid (6b) {m.p. 109'; vmax 3620, 

1715, 1670 cm-'; m/e 339 (M+), 321 (M-H20), 268 (M-C5H,,), 238 (M-C5H,,CHOH), 

2.24 (M-(CH2)5COOH)1 was more active in several biological assays than was the 

corresponding 8-epimer (7b) {m.p. 90", spectral data similar to (6b))21. 

The complete preparative details &rid physical properties for the compounds 

described herein, as well as for those of several closely related derivatives, 

will be published in the full paper. 
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