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Summary: Combination of the dianion of dialky 3-hexenedioate and P-bromopropionate leads directly to a 

2,3-disubstitutedcyclopentanone, which can be transformed to a variety of primary prostaglandins and 

sarkomycin. 

In the foregoing paper we described an efficient coupling of a-bromomethylacrylate and the doubly 

charged succinate ion.’ Our approach characterized by the successful regiospecific cyclization after the 

initial alkylation step. In view of the inefficiency of condensation of /3-halopropionate with reagents of 

succinate dianion, 
1 

the behavior of certain dianions having unsymmetrical intermediates after the 
” 

initial alkylation was studied. Gratifyingly, the dianion r,” prepared by reaction of diisopropyl 3-hexene- 

dioate with 2.2 equiv of LDA in THF-HMPA at -78°C for 30 min was found to be satisfactory. Thus, 

the reaction of ,& with ethyl 3-bromopropionate (0.67 equiv) at -78°C for 1 h and -20°C for 3 h produced 

cyclopentanone 2 as a mixture of olefinic isomers, id from which the ketal 3 was isolated as a sole product 

in 52% over-all yield. 
3 

Of special significance is the regio- and stereoselective shift of the double bond 

of 2 to the /3, y-position during ketalization. 
4 

I, Furthermore, the E-double bond in 3 could be cleaved ^_ 

cleanly to the aldehyde ,4_5 with ‘NaI04-OS04 (87%). ’ 
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The potential of the present methodologyfor simplification of synthetic strategy appears exciting. 

For example, the ketal5 has the necessary structural features for cyclopentanoid synthesis .7 

This is highlighted by the short syntheses of sarkomycin’ and prostaglandins. 
9 

Reduction of the aldehyde 5 with sodium borohydride in methanol (O”C, 1 h) followed by mild acid 

treatment gave the hydroxyketone 5_ in 70% yield. Exposure of ,5, with mesyl chloride and triethylamine 

in methylene chloride (O”C, 2 h) produced isopropyl ester of sarkomycin (6J in 96% yield. 
10,ll 

COOi-Pr 

4 5, 

The aldehyde 4 is a possible starting point for the synthesis of prostaglandins by a number of 

reasonable pathways. Specifically, upon treatment of 4+ with the sodio salt of dimethyl 2-oxoheptyl- 

phosphatef2 the enone 7_ was formed in 87% yield. Reduction with sodium borohydride (1 mol equiv) in 

methanol at 0°C for 1 h gave an easily separable mixture of the diastereomeric alcohols, from which 

the a+isomer was isolated (33%)13 and transformed to its tert-butyldimethylsilyl derivative &(lOO%). 

One carbon homologation of 8 to $ was successfully achieved by the following sequence: (1) selective 

reduction of zwith diisobutylaluminum hydride (1.5 equiv) in hexane at -78°C (93%); (2) reaction with 

methoxymethylenetriphenylphosphorane (3 equiv) in toluene-THF at 0°C for 1 h (96%) ; and finally (3) 

treatment with Hg(OAc)2 (3 equiv) in THF-water (1O:l) at 25°C for 15 min (86%). 14 
Treatment of swith 

the ylide derived from 5-triphenylphosphoniovalerate ion (2.0 equiv) in DMSO, 
12 

followed by exposure 

to acetic acid-water (4:l) at 25°C overnight, afforded 56% of the desired (*)-9-deoxyprostaglandin D2 

(9. 
15,16 

The flexibility inherent in this approach to the construction of prostaglandin D2 system suggeststhe 

application of the method to the synthesis of other prostanoids. Studies in this area will be reported in 

future publications. One obvious objective, the synthesis of the position isomer of 2, ll-deoxy- 

prostaglandin E2, has already been attained in the following way using the procedure which parallel those 

described above. Thus, the aldehyde 4_ was converted to the vinyl ether 11 with methoxymethylene- 

triphenylphosphorane at 0°C (84%). Exposure of 2 to DIBAH at -78°C in toluene, followed by condensa- 

tion with dimethyl 2-oxoheptylphosphonate, l2 led to the highly selective formation of the emne g (70% 

from 1,. The enone 12 was reduced with sodium borohydride and the aldehydeswas generated by 

the reactionwithHg(OAc)2 (53% fromlJ. 
14 Treatment ofgwith the ylide drivedfrom 5-triphenylphosphino- 

valerate ion in DMSO (97%)) l2 followed by exposure to acetic acid-water, afforded 88% of the desired 

(;t)-11-deoxyprostaglandin E2 (14). 17’ l8 
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MeOH; c:t-BuMe2SiC1, imidazole, 

DMF; d: DIBAH at -78°C for 1 h; e: Ph3P=CHOMe, toluene-THF; f: Hg(OAc)2, 

THF-H20; g: Ph3P=CH(CH2)3C02 ; AcOH-HZ0 (4:l) 
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