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The inversion of configuration at C-4 (C-11 in prostaglandin numbering) performed either on 

the resolved (-)1( 
?- 

hydroxy-.%a-methoxvmethvl-cvclonent-2-en-1 
B 
-acetic acid (I), by-product of Co_ 

rey synthesis of natural prostnclandins 
1 
or on its related Derivatives makes them suitable inteE 

mediates for the total synthesis of optically active ent-ll,lS-epi-prostaglandins. 
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“” 
OH OH OH 

1 i ent-ll,l5-epi-PG!? 
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Gur interest in these unnatural compounds arose from the observations 293 that pure ent-11,15_ 

epi-PGEl , A, 4[ent-PG(Efp)I]5 appears to be at least as potent as nat-PGE, on rat uterus and 

far more potent on other tissue preparations and its de.gradation rste should be only 1% of the 

rate of nat-PGE,. In this way, two aims can be achieved : 5) resistence to effect of dehydrogena- 

se, a) modification of biolodcal properties. 
6 

A recent Darer , regarding to inversion of configuration at G4 in dl-S~bensyloxymethyl- 

-2c(,&-dihydroxy-cvclopentan*lU-acetic acid-(1'42) -1actone , ,B , to obtain ll-epi-prostaglz$ 
Y 

dins, prompts us to report our experimental results on the synthesis of optically pure 8,12-d.iiso 

-PGE2 ~-PG(E~~)$ 

An aqueous solution of the &-ephedrine7salt1 of the (-)Sa-methoxym&hyl -4/l-hydroxy-cyclg 

pent-2-en-1 
B 
(2')acetic acid (I) was treated for 12 hr at r.t. with 2 equiv of aqueous potassium 

triiodide solution to form the iodolactone IIa in 96% field, as a colorless oil,/a/D=+45.S" 
8 

. 

Its ncct-tc, TIb , 111.17. 74.5-760 /M/D =+18.5°(r~.97) was then converted with tributyl tin 
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hydride9 at 55O for 3 hr into the lactone acetate,IIc,a colorless oil, /U/D= +74.3°1c=1.51) in 

90% yield after chromatographic purification. Selective cleavage of the acetate IIc by perchloric 

acid in methanol, for ~a.3 hr, gave the hydroxylactone IId , oil ,/m/D= +22.5O(c=l.35). 

The same compound IId was directly obtained from IIa by reduction either with tributyl tin 

hydride or with chromous acetate in dimethylsulfoxide in the presence of ethanethiol 
10,ll 

Treatment of the (+)hydroxylactone, III , in pyridine at 2S" with p-toluensulfonylchloride 

(1.25 equiv) for 20 hr afforded the tosylate IIe,m.p. 102-103°,/o(/D=+56.10. 

The reaction of this compound with potassium acetate and acetic acid (8 equiv) in dimethyl- 

formamide at reflux temperature yielded a mixture of the inverted aceta.te,IIIb,m.a. 8688c(from 

hexane),/a/Da-12.90,/a/3650 =1B"(c==C.82) and of cyclopent-3-ene derivative,IVa,m.p.47-4A"(from 

hexane),/U/I,= -256*,/01/~6~c= -811.4°(~=0.5),N.M.R. : 5.996(2H,m, Cs and C1 vinylic protons),5.15 

6(1H,m,C2 proton near to oxygen),resulting from elimination reaction in a ratio of 84 : 16. 

Several attempts to convert the 5c(-methoxymethylether IIIb into the 5d-hydroxymethyl-4a-ace- 

toxy-lactone IIId failed: in fact,BRr 
3 
cleavage of IIIb gave a dial derivative in poor yield,and 

the treatment of the same IIIb with iodine and sodium borohydride in carbon tetrachloride l2 af - 

forded the iodomethyl derivative IIIc, m.p. 102-1030,/~/D= -28,3O,from which the followins reac 

tion with notassium acetate in dimethylformamide led to hexocyclic methylene compound,IIIe,oil, 

13 as the only product . 

On the contrary, in methylene chloride at O",BRr 

14 

3-cleavage of the .5c+methoxymethvletherdk- 

-p-toluenesulfonate,IIe, easilv afforded the 5a-hvdrcuvmethyl-4~-p-toluenesulfonate,IIf,m.p.77 

-7B0,/diD= +54.8o,/d365,,= +177O, from which,by inversion at C-4 with potassium acetate in dime- 

thylformamide, a mixture of the 5a-hydroxymethylcyclopent-.l-ene derivative ,IVb ,oil,/U/Da217°, 

/o/365% -76j0,TR : 1765 cm-'( carhonyl Tactone),Th0C cm -'(double bond), and of the exoocted Tc+ 

hydroxymethyl-4ti-acetoxylactone,IIId,m.p. 165-T66,5°,/~/D=+46.50,/a/3h50=+1660, was obtained. 

Unfortunately, it was impossible to ohtain an aldehydic compound from IIId either with a mo- 

dified Collins procedure 15 
16 

or with Moffatt's reagent . 

However, the use of the o-nhenplhenznate esters allowed 115 to overcome all these difficulti*?. 

Selective cleavage of the acetate IJIb with HCTO 
4 
in nethnnol at ?.5O fcr 4 hr nave the irver 

ted (-)4a-hydroxy-5c+methoxymethyl ether-Tnctone TTTa,differing first of all,from the (+)-!a-hy- 

drop epimer IId for being a solid,m.n. lC5-lD6°,/Q/D=-:~.60,/~/365,,=+120(c~.92). 

Esterification of IIIa with n-phenylben;ovl chloricii: (1.5 ecuiv) in ryridine for 2 dnvs at 

r.t. afforded the r-phenylbenzoate IIIf,m.p.81-82~,/~/'D~ -76.50,from which,by BBr.-clenvape in 
3 

methylena chloride for 15 min at Oo,the 5u-hydroxvmethyl-lactone-4a-p-phenvlheoate,TTIe, m.r. 

145-1460,/U/D= -30.S0 was obtained. 

By oxidation of the alcohol TIIg with the Collins rencent 
15 

the p-nhenylbrnzoate aldehyde , 

IIIi,m.n. 148-1490(dec.),/o(/ = -16.7O was obtnined,which was treated with the sodium derivative 
D 
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P 
b_COOH 

XII 

,>f dinc+hl,l-l-ore-hppt~rlnhosohonate in benzene to form the a-enone-lactone V , as a crystal- 

Line product, m.n.. lk-113°(from ether),/o(/D=-196°,/01/365d -928O,with 60% yield from NC. 

The followin,e sten,Ln(BH4)2 reduction in ethc~imetho~ethRllr(~:l), afforded a mixture of 

’ 51; .:?A ’ W evi-rra,showin.; -1vvt tFn P.-:-P chrc-qtovr,??hi c r:obil i ty. 
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After several fractionated crystallizations from isopropyl ether,the less polar 15Ij eoimer, 

VIb,couId be obtained as a pure compound, m.p. l4l-142o,/o1/D= -152o;thereafter from the mother 

Liquors, by chromatography on Si02 (ethyl ether-isopropyl ether 1:l as eluent), the 1% epimer, 

Via , m.p. 9C-910,/U/D= -154e was recovered. 

Using a well known procedure 17: i) saponification to the dial-lactonea VIIa (m.p. 79-810, 

/a/,,= -36") and VIIb (m.p. 78-79O,/U/ = -57“); 

(oil,/d/= -86O) and VIIIb (oil&D= f3.5“) 

ii) conversion to the related THP-ethers VIIIa 

; iii) diisobutylaluminum hydride reduction to the 

lactols IXa (oil,/U/D= -75O) and IXb (oil,/ti/D-=+15.5") were performed. 

Condensation of IXa with the Wittig reagent derived from triphenylphosphoniopentanoic acid 

and NaH in DWO afforded the 5-cis-13-tr.ans-8,12_diiso-9 _- Py 
lla,l5S_trihydroxy_prostadienoic acid 

ll,&bis-THP-ether, Xa ,(oil,/a/D= -lOlO).Oxidation of Xa to XIa,followad by acetone-O.11 oxalic 

acid treatment provided pure 8,12-diiso-PGE2 ent-PC(Epp)2 ,XIIa,nil,/o(/D= +33.20,/U/ 
[ 

(c= 1% ethanol). In similar way from IXb we prepared the d 

=+323O 
36S" 

,12-diiso-l%PGE 2, XIIb , oil,/ti/ = 
D 

+22oa/u/365o - +270° (~0.3% in ethanol.). 

Ezperimental:UnIess othezwise stated, specific rotations were measured in CHCl solution (c=l%) 
at 200, with a P-141 Perkin-Rlmer polarimeter. N.M.R.spectra were recorded on a Varian HA-100 
(100 l#iz) spectrometer in CDC13 with TMS as internal reference (s = 0.0). 
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