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C-8-QUATERNARY PROSTAGLANDIN ANALOGS 
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As part of our synthetic work on prostaqlandin chemistry we wish to 

report the preparation of certain ll-deoxy-C(8)-quaternary prostanoids wherein 

both side-chains are located at the same carbon atom of the cyclopentane ringl. 

Despite the enormous number of prostaglandin analogs which has been synthesized 

over the past few years, only some papers deal with C(8)-substituted compounds 
2 

with special biological activity. 

Our primary goal was to prepare spirolactone 5 from which all prostaglandin 

congeners presented here can be derived via standard procedures. 
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Alkylation of Z-carbethoxycyclopentanone with ethyl bromoacetate 
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Qave 



diester 1 [hp. ;23-iZs/l mmHg; 70%], which was converted to ketal 2 [hp. 

IlR-118/l mmHg: 9C%] with ethylene glycol in benzene solution in the usual 

manner. Hydrolysis of 2 with 4N aqueous NaOH [ZOO', %4 h.], acidification 

[I:1 HCZ] and extraction with ethyl acetate gave the dicarboxylic acid 2 

[mp. 133~41°; 83%] which can be easily converted to the desired acid anhydride 

2 [mp. 79-88; ‘VMH4 3.98(4X), 3.6-3.3(28), i. 7-S.55(68); 90x1 with equimolar 

amount of dicyclohexylcarbodiimide [ether, r~~rn temp., 3 h]. The regiospecific 

reduction of unsymmetrical anhydride 5 4 was performed with NaBHa, yielding 
-1 

exclusively spirolactone 5 [oiZ; ir 1778 cm ; NM?? 4.0!-4.41(28), 3.97(48), 

a.29-2.8i(2H), 1.79(6B); R 
f 

0. 4 3 ( a )6 ; 69X] and some unidentified over-redilcea 

product [methanol, 3', 2 h.]. 
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Reduction of 5 with i-Bu2AlH [tozuene, -SC', : h.] gave lactol 5 [R 
f 

0.17 

(a); ir 3408 cm-l; 80X], which was treated with the Wittig reagent derived from 

(I-carboxybutyl) triphenylphosphonium bromide [DMSC, NaH, room. temp., 12 h.] 

to yield, after esterification with CH2N2, the hydroxy-ester 2 [oil; ir 3540, 

3005, 1748 cm-l; R 
f 

C.SE(a); 50x1. Collins oxidation of 1 followed by the 

Wittig-Horner reaction with 2-oxoheptylidine-dimethylphosphonate provided enone 

8 [ir 1738, 1670, 1623 cm 
-1 ; NMR 6.?8-G.&?s(aH, dd, J=ltT Hz), 5.32(28, m), 3.93 

(4N, b.s.), 3.67(38, s.), 0.90(3fl, +.); RS 0.65(c); co%]. By similar reactions 

the homolog 2 could also be prepared [R 
s 

3.56(d); 56%1. With the corresponding 

triphenyl or tributylphosphoranes the same reaction was unsuccessful. 
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_a: less polar _b: more polar 
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E R=H R’= C6H,3 

Isomeric alcohols 10a foil; ir 3459, 1738 cm-'; R 
-1 P 

o.ss(c)l, E [RS 0.53 

(c)] and lla [oiZ; ir 3480, 2740 cm ; R 
s 

0.68(c)], G 1~~ O.EO(c)l formed in 



quantitative yield by the reduction of 2 and 2 [UaBR4 *In methanol, 0'1 were 

separated by silica gel column chromatography. The less polar fractions [lOa 

and lla] weretreated successively with AcOH-H20-THF 20:10:3 [40c, 2 h.] and 5% 

aqueous NaOH-CH30H 1:l to yield 12 [R 
f 

0.53(c); 94%], 13 [Re 0.42(e); WMR 6.08 - 

(2H), 5.15-S.R0(4‘4), 4,1(IH) 76%] and 14 [R 0.4S(c); ir 34& 
-1 

f 
1755 cm ; c?7%] - 

15 [R 
f 

0.65(e); NMR 5.15-5.?(48, m), 4.09 (IH, m), O.R3(3H, s); i3 C NMR 134.04, - 

131.57, 72.77, 33.78, 25.32; 83W], respectively. 

l_s R=CH3 jj R=H - 

The conjugated ketone 4 can be easily converted to the 15-methyl derivative 
-1 

16 [ir 3475, 3005, 1740 cm j YMR 5.52-5.P2(2H, q), 5,34(2B, m:, 3.90(4B, m), - 

3.67(3H, s), z.a5(3s, s), D.Sb/3H, s); RS 0.43jf); R8.5%] by an equivalent amount 

of CH3MgI [ether, ro~rn temp., re7~erse addition]. After deprotection and hydroly- 

sis 17 [ir 3475, 3005, 1745, 1740 cm 
-1 

70%] and 18 [ir 3440, 3065, - - 
-1 

; Rf 0.55(f); 

1731, 1710 cm ; NMR 5.2-5.65(4E, m), 4.93(2B, s), 1.22 (38, s), 0.88(3fIr, S); 

RAY 0.55(e); 80%] respectively were formed, as a mixture of stereoisomers at C-15. 
J 
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For the preparation of F-type analogs, 12 was reduced with NaBH4 ]methanoZ, - 

0'1 and the diastereoisomeric alcohols were separated by column chromatography 

on silica gel: 19a [R 
-f 

0.52(c)] and 19b [R 
-.f 

0.36(c); ir 3425, 1740 cm-l; NMR 

5.68(28, m), 5.12(2H, m), 4.23(1H, q), 3.8(iH.b.t.), 3.66(3B, s), T.Xb(ZH, S)l. 

The structures assigned to 19a and 19b were confirmed by chemical trans- 

formation. Each of the alcohols was subjected to halocyclization by Whittaker's' 

method resultinginthe iodoethers 20 [X, c.28(f); WMR 5,87(1~), s.dJ(IH),5.49 - J 



Pharmacological studies revealed that compounds 13 and 15 specifically - - 

inhibit contractions produced by PGF2a on isolated mouse and rat uteri. An 

antagonistic effect on myometrial motility, in situ, was also observed during 

infusion of PGF2U and compound 15 to anesthetized rats. These data and the - 

complete block of endotoxin-induced abortion following pretreatment of the mice 

with compound 15, indicate that some C-8-quaternary-prostanoids can be regarded 

as active prostaglandin antagonists in the uterus. 
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123.90, 13C.64(C-23), 9G.39(C-6), 82.EO(C-9), 73.04(C-1.5); SC%! as the C-6 
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13 - f 
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