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Several 12-methyl prastaglandins (PGs) have recently been synthesized 2, in 

attempts to obtain more potent PGs than natural products. We now wish to report 

the synthesis of ll-deoxy-12a-methylPGE2 (l_) and 11-deoxy-12a-hydroxymethylPGE2 

(z)(as a mixture with the 15@-isomer), L via the tricyclic lactones 4a,b obtained 

by the intramolecular cyclopropanation of the cyclopentenyl diazoesters 9a,b. 
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1 R=CH,, 2. R=CHzOH 

Reaction of the potassium salt of ethyl 2-oxocyclopentanecarboxylate (5) 

with benzyloxymethyl chloride 3) in Et20 or THF at 25' yielded an 1:l mixture of 

the C-alkylated keto ester 2 and the 0-alkylated product 6. After conversion 

of undesirable 6 with 10% HCl to 5, _ 7b was isolated by distillation (bp 120-122'/ 

0.31 mmHg, 67% based on recovered 5_). The keto esters 7a,b 3) were reduced with 

NaBH4 to the hydroxy esters sa,b, 4) whose methanesulfonates 9a,b were heated in 

BMPA at 145' for 3 hr to afford the unsaturated esters lOa,b. Reduction of 10a.b 

with LiA1H4 gave the alcohols lla,b. Acylation of lla,b with methyl chloroformyl. 

acetate afforded the esters 12a.b (62-66s from 7a,b; 2, bp 107-1100/4 mmHg; 

m, bp 150-152°/0.02 mmHg). These malonates 12a.b were treafed with TsN3 and 

Et3N in CH3CN 5) to give the diazoesters 3a,b, quantitatively. 

In the intramolecular cyclopropanation of 9a,b, best results were obtained 
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by heating 3a,b in refluxing e-octane for 4 hr in the presence of copper. 

Crystalline tricyclic esters 4a,b were isolated &, mp 86-87', 67%, NMR (d in 
I 

CC14), 4.13 and 3.73 (2H, AB q., J=lO Hz, -CH2-O-CO-), 3.67 (3H, s., -C02CH3), 

1.25 (3H, s., -CH3): 4b, mp 84.5-85.5', 52%, N'MR, 7.36 (5H, s., C6H5-), 4.76 (2H, 

s., PhCH20-), 4.43 and 3.98 (ZH, A-B q., J=ll Hz, -CH2-O-CO-), 3.73 (3H, s., 

-C02CH3), 3.48 (2H, s., -C&OCH2Ph)]. Stereospecific cleavage of the cyclopropane 

ring was furnished by heating & in AcOH-H2S04(40:1) at 90' for 3 hr to give the 

9a-acetoxy bicyclic lactone 13a _ [bp 125-128'/0.04 mmHg, 90%; NMR, 4.70 (lH, a. 

t ., 5~4 and 5 Hz, C9-H), 3.88 (2H, s., -CH2-O-CO-), 1.97 (3H, s., -0-CO-CH3), 

1.19 (3H, se, C6_CH3)] f as the single product. Similar reaction of & (75', 5 

hr) gave 13b 
I 
bp 172-180°/0.003 mmHg, 67%; NMR, 7.33 (5H, s., C6H5-), 4.80 (lH, 

d.t., J=4 and 5 Hz, C9-H), 4.55 (2H, s., -OCH2Ph), 4.36 and 3.93 (2H, AB q., 

J=12 Hz, -CH2-O-CO-), 3.39 and 3.34 (2H, AB q., J=9 Hz, C6-CH2-0-), 1.97 (3H, s., 

-OCOCH3)] in addition to the diacetate u (mp 75-77', 22%). Treatment of 13a,b 

with K CO in MeOH afforded the alcohols 14a,b, which were oxidized to the ketones 
2 3 

15a.b (&, mp 2a) 66-68O) with modified Collins reagent 6) and then converted to 

the ketals 16a,b (BF3.Et20-ethyleneglycol in CH2C12; a, 85%; a, 90% from 

13a.b). Reduction of & with i-Bu2A1H in toluene gave the lactol u_ Reaction 

of this six-membered lactol with the Wittig reagent derived from 5-triphenyl- 

phosphoniopentanoic acid in DMSO 7) was slow (3 days at 25') but successfully af- 

forded the hydroxy ester a (55%) after esterification with CH2N2. Collins 

oxidation of 19 followed by the reaction of the resulting aldehyde with sodium 

salt of dimethyl 2-oxo-heptylphosphonate (18 hr reflux in DME) gave the enone 20 

(77%) - Reduction of &I with NaBH4 in MeOH (-15', 30 min) afforded the isomeric 

alcohols 21 and 22, 8) - quantitatively, which were separated by column chromato- 

graphy. The 15u-alcohol 21 was treated successively with 5% HCl-Me2CO and lN- 

NaOH-MeOH at 25' to yield a mixture of 1 and the 8,12-Q 9) isomer 23 (~a. 6:4). 

Separation by preparative layer chromatography afforded pure 1. oil, NMR (d in 
[ 

Me2CO-d6), 0.93 (3H, s., C12- CH3)l 
and a 

c 
oil, NMR, 1.26 (3H, s., Cl2_CH3)] * 

The higher field signal for the 12a-methyl group of I proved the stereochemistry 

of 1 and 29. 2d) 

Catalytic hydrogenation of j& (10% Pa-C in MeOH, 8.5 hr) gave the alcohol 
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22 lo) (mp loo-lol", 86%). Collins oxidation of 24 and the condensation of the 

resulting aldehyde with Z-oxoheptylidenetributylphosphorane afforded the enone 

a (6956). Reduction of 25 with NaBH4 to the alcohol 26, tetrahydropyranylation, 

and reduction with i-Bu2AlH4 gave the lactol 3. Wittig reaction of 27 similar - 

to that of 18 to 19 produced the acid 2 (81% from 2). Treatment of 28 with 

50s AcOH gave 2 as an oily substance 11) which was separated by preparative 

layer chromatography from accompanying 8,12-a isomer (s. 5s). Basic treat- 

ment of 2 (lN-NaOH-MeOH) yielded a mixture of 2 and the cis-isomer (6:4). 

1) 

2) 

3) 

4) Satisfactory IR, NMR and mass spectral data were obtained for all new com- 

pounds. 

5) 

6) 

7) 
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ketalized compounds 1 and 3 derived from 21 were also more polar than the 

corresponding 15S-isomers derived from z. 

The terms c& and trans refer to the two long chains at 8- and 12-positions. 

The structures of & - 28 are shown in the enantiomeric forms opposite to 

those in u - 17 series. 

This compound could not be separated into the isomers at 15-position. 


