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SYNTHESIS OF PROSTANOIC ACID 
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Prostanolc acid (3) which serves as the basis for the numberlng system of the prostaglan- 

dins' 1s not a compound known to occur In nature, but has been prepared as a racermc mixture 

(although the synthesis has not appeared In the literature) and found to possess ur'cerestlng 

bIologIca propertIes* As well, Its carnltlne ester has been used in a study of mltochrondrial 

oxidation of fatty aclds3 and a preparation of 7- thlaprostanoic acid has recently been publls- 

hed'. We present herein a short, simple synthesis of racermc (3) by a method that has also 

allowed the obtentlon of the individual antipodes and assignment of theu absolute conflgura- 

tions 

Reactlon of 1-formylcyclopentene' (0 15 mole) with excess llthlum dl-n-octylcuprate6 

prepared-from 1-octyl llthlum (0 8 mole) and cuprous iodlde7 (0 45 equlv ) In dl1ut.e ether 

solution (2 5 1 total volume) at -78% under an argon atmosphere yielded a mixture of E- and 

w-2-n-octylcyclopentanecarboxaldehyde (1) In a ratio of 1 3 The mixture of CM- and a - 

(1). (aldehyde protons at 6 9 78, d, J = 4 Hz and 6 9 60, d, J = 3 Hz) evolves towards a single 

isomer (aldehyde proton 6 9 60) on treatment with a variety of bases, lncludlng sodium hydride 

in ether, sodium methoxide In methanol, basic alumina, or simply by chromatography on florlsll 

Thus t-2-n-octyl-l-cyclopentanecarboxaldehyde was obtained In 88 % yield, based on l-formyl- 

cyclopentene, after florlsil chromatography 

1 Fig 2 Flpl 

'"'LlCu (CaH,,)z 
- 

ct 

uiti,T_ %@M& 1 Q;,, 

"2 
0 

+ 
(1) 

azzO" - azzzooH 

(G) R= COOH 

(>) R= COOCH3 

(3) (2) (6) R= CHPOH 

* . 
That the base-catalysed lsomerlsatlon does Indeed lead to the expected trans aldehyde was 

confirmed by n m r experiment using the shift reagent Eu (fod)3' with IncreasIng amounts of 

Eu (fad),, Hl moves rapidly downfIeld (J1,2= J1,5= J1,5V = 8Hs , Jo CHO= 3,5 HZ) followed 

mdtlPlet lntegratlng for two protons and then a slower moving multiplet corresponding to 

proton. 
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Thus, although the coupling constants do not allow an assignment of stereochemistry, the ratlo 

of the areas of the displaced peaks (from low to hrgh field) of 1 2 1 (H, Hz+H5' Hs) I.S 

only consistent with the structure of the trans isomer , this ratlo for the cx Isomer would be - 

1 1 2 (H, Hs Hg+Hz) and this holds for both planar and puckered cyclopentane rings 

Wlttip reactlon of trans-(1) with the yllde (1 2 equlv ) derived from 5_trlphenylphosphonlo- -- 

valerlc acid brormde and dimethylsulfinylcarbanion In dlmethylsulfoxlde gave the acid (2) In 

54 % yield after purlflcatron on silica gel Hydrogenation using 10 % palladium on charcoal as 

catalyst furnlshed racermc prostanolc acid (3), homogeneous by g 1 c and t 1 c The high reso- 

lutlon mass spectrum of (3) and of its p-toluamide (m p a5 5-86 5°C) are in complete agree- 
ment with the structure 

For preparation of the individual antipodes of prostanoic acid, _ trans-2-n-octylcyclopentane 

carboxaldehyde (l_) was oxldlzed with acldlc potassium permanganate to acid (&), m p 38.5-42% 

(yield 70 %) which was resolved as Its salts with (+)- and (-)- ephedrine, formed in dlethyl 

ether and recrystallized to constant rotation from dl-lso-propyl ether , use of (+)- ephedrine - 

leads to (+)-trans-2-n-octylcyclopentane carboxyllc acid Optical rotations ([a]i?$, C= l,CH,OH) 

measured (2) + 2 2O, (2') -2 8O, (1) - 40 94 (3')+43 o",(4)-45 69 (&') + 48 84 (5) -49 84 

(I')+ 51 4: (Q-48 7", &'I+51 3', where primed numbers refer to the mx-ror images of the 

structures in figures 1 and 2 The absolute confIguratIon of (4) was determined by means of the 

modified Horeau method due to BROCKMANN and RISCH"uslng (+)- or (-)-cc-phenethylamlne with an 

excess of racermc (A) Each of these experiments indicated that (-)-m-2-n-octyl-cyclopenta- 

necarboxyllc acid has the absolute ConfIguratIon drawn for compound (A), 1 e 2-S, 6-s Each 

antipode of the resolved acid was converted to its methyl ester (5 or Its mirror image 5') with 

dlasomethsne Although (5) could be reduced directly to trans-(1) with di-lso-butylaluminiu- 

hydride, the longer sequence through alcohol (6) via alumlnlumhydrlde reduction followed by 

oxidation with sliver carbonate on cellte" gave the pure aldehyde In higher overall yield 

(52 s) Each antipode (4) was taken through the above outlined synthetic sequence, (-)-(A) 

yielding (-)-prostanolc acid which thus has the absolute configuration described by structure 

(1) 
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