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Since the announcement of the structure of PGI2', an arachidonic acid metabo- 

lite of utmost pharmacological interest, the completion of synthesis was inde- 

pendently reported by us and several otber laboratories2. The ease and eim- 

plicity with which PGF2c can be converted to PGI2 & haiocyclization followed 

by chromatographic separation and base catalysed dehydrohalogenation of the ma- 

jor isomer explain the similarity of synthetic strategies so far published. 
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Since both cyclization and HK-elimination require trans orientation of the 

bonds formed or broken in the above processes, configuration of the enolether 

moiety (2) stands beyond doubt 2 . By contrast, no certainty exists with regard 

to the stereochemistry of the halogen ethers 2 and 2. On the basis of facile 

dehydrohalogenation with potassium &-butoxide which they assumed to attack pre- 

ferentially the sterically less crowded exo-hydrogen, Corey et al. 2a -- suggested 

endo-alkyl configuration for the major isomer. A different course of eliminat- 

ion proceeding via intervention of the favourably disposed hydroxyl group (see 
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2), as proposed by Fried3, leads to opposite assignment of configuration, i.e. -- 
exo-alkyl orientation in the major isomer. 

Now we report experimental results that provide unambigouos solution to 

this stereochemical problem. 

Bromo ethers 2a-e were prepared in high yield from the corresponding unsa- -- 
turated alcohols (la-e) with N-bromosuccinimide (1 equiv) in dry dichlorometh- -- 
ane (2-6 hr, 25'). Chromatographic separation afforded pure isomers. Synthe- 

sis of the iodo ethers 2f and 3f has already been reported2. Compounds 3 and 

3h were obtained by sodium hydride catalysed cyclization of 3 and I&, 4 respec- 

tively, in ether. Separate treatment of pure & and 2 with sodium ethoxide in 

ethanol (48 hr, 25') gave equilibrium mixtures of the same epimeric composition 

(g:h ca 3:2). -- Onthe basis of their TLC behaviour and 'H-NMR data, aclear dis- 

tinction between the epimeric pairs could be made: ineach case the major isomer 

was found to be the more polar one and, as displayed in Table 1, in this isomer 

the resonances of both H-l and X-3 occured at lower fields (in average As= 0.2 

ppm) than in the minor product. The latter observation can very likely be in- 
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Table 1. 'H Chemical Shifts (ppm. CDC13)"j 
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i) Assignments are based on multiple decoupling experiments. j) Upper and low- 
er data for each pair refer to the minor and major isomer, respectively. 



terpreted in terms of steric and anisotropy effects of the -CXR'R2 group and 

the carbocyclic moiety on the chemical shift of these protons. Steric relation 

of the angular H-l to the exo-CXR'R2 group and that of the endo-H-3 to the car- 

bocyclic ring is seen (cf 2) to have resemblance with 1,3-diaxial orientation -_ 
generally known to result in 0.1-0.3 ppm downfield shift in contrast to the 

small upfield shift effect of 1,3-diequatorial or 1,3-equatorial-axial arrange- 
5 ment . These arrangements could in turn be related to the orientation of the 

same groups in the epimer (cf 2). Consequently, the larger J(H-1) and r(H-3) 

values can be attributed to isomers with endo-H configuration, and vice versa. 

An equivalent stereochemical assignment could be inferred from the 73,_NMR 
6 spectra . In Ja, the resonances due to C-l, C-3, and C-6 appeared 1.8 to 2.7 

ppm downfield from their position in the spectrum of &. This finding is at- 

tributable to the well-known & steric effect7 caused by the haloalkyl group 

assuming endo orientation in the former isomer. 

The correctness of this assignment was demonstrated by direct and unequiv- 

ocal chemical evidence. Dehydrobromination of 2 (40 mg) with excess sodium 

hydride in dry THP (20 ml) under argon at 60-65' (3 hr) gave 7-benzyloxymethyl- 

-2,5-dioxatricyclo[4.2.1.13~8]decane [T, 'H-NMR(CDC13) : duH 7.3 (m,5H,Ar-H), 

4.69 (m,lH,l-CH), 4.47 (m,2H,Cg2-Ph), 4.30 (m,lH,6-CH), 4.18 (m,lH,3-CH), 3.68- 

-4.06 (m,2H,4-CH2), 3.05-3.32 (m,2R,Cg20CH2Ph), 2.53 (m,lH,8-CH), 2.33 (m,lH,7- 

-CH), 1.75-2.15 (m,4H,9-CI%2,10-Cg2) ppm; 13C-NMR (CDC13) : Jc 82.18 (C-l), 

79.94 (C-3), 71.08 (C-4), 77.62 (C-6), 55.56 (C-7), 43.66 (C-8), 37.10 (C-9), 

37.10 (C-IO), 72.68 (C-II), 73.05 (C-12), 127.53, 127.66, 128.43,138.33 (aro- 
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matic C's) ppm; MS : (m/e) 260 (I@), 91 (PhCH,+); IR :Jmax 2920, 2840, 1110, 

1070, 720, 680 cm-'] aa the sole product in 92.5 % yield. Under identical con- 

ditions 2a afforded-the extremely acid-sensitive 5 which, during the hydrolytic 
839 work-up, decomposed to 2 . 
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