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PROSTAGLANDINS II : 8, 12-DIISO-PGE, (ent-ll,l5—EPI—PGE2)
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The inversion of configuration at C-4 (C-11 in prostaglandin numbering) performed either on
the resolved (—)4F—hydroxv-S«-methoxvmethvl-cvclonent-z—ene—IP-acetic acid (I), by-product of Co
rey synthesis of natural prostaglandins] or on its related Qerivatives makes them suitable inter

mediates for the total synthesis of optically active ent-11,15-epi-prostaglandins,
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Our interest in these unnatural compounds arose from the observationsz’3 that pure ent-11,15%-
epi—PGEl s A ,4[ent-PG(EFP) 1]5 appears to be at least as potent as nat-l’(}l!l on rat uterus and
far more potent on other tissue preparations and its degradation rate should be only 15% of the
rate of nat—PGE]. In this way, two aims can be achieved : a) resistence to effect of dehydrogena
se, b) modification of biological properties.

A recent nn‘perG , regarding to inversion of configuration at C-4 in dl-SP-benzyloxymethyl-
-20, 4o~dihydroxy-cvclopentane—1o—acetic acid—(l'—-Z)Y—lactone s B, to obtain li-epi-prostaglan
dins, prompts us to report our experimental results on the synthesis of optically pure 8, 12-diiso
~PGE, [ent-PG(EPP)Z]. , .

An aqueous solution of the l-ephedrine salt of the (-)5a-methoxymé'thy1-4f—hydroxy-cyclg
pent—Z—ene—lF(Z')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% yield, as a colorless oil, /lx/n= +45,5° 8.

Its acetate, TIb , m.n, 74.%76° /o/p = +18,59(¢=0.97) was then converted with tributyl tin
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hydride? at 55° for 3 hr into the lactone acetate,IIc,a colorless oil, /H/D= +74.3°(c=1.51) in
90% yield after chromatographic purification. Selective cleavage of the acetate IIc by perchloric
acid in methanol, for ca.3 hr, gave the hydroxylactone IId , oil ,/N/D= +22.5%(c=1.35).

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 ethanethiollo’ll

Treatment of the (+)hydroxylactone, IId , in pyridine at 25° with p-toluensulfonylchloride
(1.25 equiv) for 20 hr afforded the tosylate Ile,m.p. 102—103°,/U/D= +56.1°,

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 acetate,ITIb,m.p. 86~88¢(from
hexane),/a/n= -12,9°, /a/ _ =-189(c=0,582) and of cyclopent-3-ene derivative,IVa,m.p.47-48°(from

365°
hexane),/&/D= —256°,/U/3 = ~811,4°(c=0.5),N.M.R. : 5.99 § (2H,m, C_ and C, vinylic protons),5.15

65°
5(1H,m,C2 proton near tosoxygen),resulting from elimination reactiin in airatio of 84 : 16,

Several attempts to convert the Spg-methoxymethylether IIIb into the 5¢~hydroxymethyl-4dn-ace-
toxy-lactone IIId failed: in fact,BBr3 cleavage of ITIb gave a diol derivative in poor yield,and
the treatment of the same IIIb with iodine and sodium borohydride in carbon 1:e=.t:r-achloride]2 af-
forded the iodomethyl derivative IIIc, m.p. 102—1030,/G/D= ~28,3°,from which the following reac
tion with potassium acetate in dimethylformamide led to hexocyclic methylene compound,IIXe,o0il,
as the only productls.

On the contrary, in methylene chloride at 09,BBr_ —cleavage of the Sd—methoxymethvlether-AP—

_p--tzoluenesulfonate,IIe,]4 easily afforded the Sa-hvgrovvmethyl-dP-p—toluenesulfonate,IIf,m.p.77
—78°,/d/D= +54°8°’/d/365°= +177°, from which,by inversion at (-4 with potassium acetate in dime-
thylformamide, a mixture of the S5o-hydroxymethylcyclopent-3~-ene derivative ,IVb ,oil,/a/D=-217°,
/&/565°= -763°,IR : 1765 cm—l( carbonvl lactone), 1600 cm-‘(double bond), and of the exnected 5o~
hydroxymethyvl-4u-acetoxylactone, II1Id,m,p. 165—166,5°,/a/D= +46.5°,/h/365°= +166°, was obtained.

Unfortunately, it was impossible to obtain an aldehydic compound from ITId either with a mo-
dified Collins procedurels or with Hoffatt's reagentlé.

However, the use of the n—-phenvibenzoate esters allowed us to overcome all these difficulties.

Selective cleavage of the acetate ITIb with HC](\4 in methanol at 25° for 4 hr ~ave the irver
ted (=)4p~hydroxy-5o-methoxymethyl ether-lactone ITIa,differing first of all,from the (+)-/P—hy—
droxy epimer IId for being a solid,m.v. 105—1060,/u/ﬁ= —3'60’/d/é65°= +12°(¢=0,92).

Esterification of 1IIa with p-phenylben:ovl chloride (1,5 equiv) in pyridine for 2 davs at
r.t. afforded the p-phenylbenzoate IIIf,m.p.8l—82°,/h/b= -76.59,from which,by BBr —~cleavare in
methylene chloride for 15 min at 0°,the 5a—hydroxvmethy1—1aCt0ne—4ﬂ—v‘pheny1benzo;te,TTIg, m.p.
145—1460,/0(/D= ~30.5° was obtained. «

Bv oxidation of the alcohol TIlg with the Collivs reagent =~ the p-nhenylbenzoate aldehyde ,

IILi,m.n. 148—149°(dec.),/a/b= -16,7° was obtained,which was treated with the sodium derivative
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of dimethvl-2~oxo-heptvlphosphonate in benzene to form the trans—enone-lactone V , as a crystal-
‘Line product, m.p. l1z-113°(from ether),/a(/D= -196°,/0(/365°= ~928°,with 60% yield from IVc,
The following ste“,Zn(BH4)2 reduction in ether—dimethoxvethane(5:1), afforded a mixture of

15R 2nd 153 enimers,showing ~1wost the sawe chrew~torranhic mobility,
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After several fractionated crystallizations from isopropyl ether,the less polar 15R erimer,
VIb,could be obtained as a pure compound, m.p. 141-142°, /ot/D= —1529 thereafter from the mother
liquors, by chromatography on Si()2 (ethyl ether-isopropyl ether 1:1 as eluent), the 15S epimer,
Via , m.p. 90-91°,/0!/D= -154° waswrecovered.

Using a well known procedure ': i) saponification to the diol-lactones VIIa (m.p. 79-81°,
/o(/D= -36°) and VIIb (m.p. 78—79°,/0‘/D= -57°); ii) conversion to the related THP-ethers VIIIa
(0il, /o/= -86°) and VIIIb (oil, /o(/D= ~3.59); iii) diisobutvlaluminum hydride reduction to the
lactols IXa (oil,/ﬂ(/D= -75°) and IXb (oil,/tx/D-= +15,5v) were performed.

Condensation of IXa with the Wittig reagent derived from triphenylphosphoniopentanoic acid
and NaH in DMSO afforded the 5-cis-13-trans-8, lZ—diiso—9P,lla, 158-trihydroxy-prostadienoic acid
11, 15-bis~THP-ether, Xa ,(oil, /O(/D= ~101°),0xidation of Xa to XIa,followed by acetone-0.IN oxalic
ent-PG(F.PF) ?] sXITa,nil, /a(/D= +33.,2°, /“/365°= +323°

,12—diiso—15§-PGE2, XIIb , oil, /or/D=

acid treatment provided pure 8§, 12--(1:‘Liso-l’(}]§2 [

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

+22°’/“/365°= +270° (c=0.3% in ethanol).

Experimental:Unless otherwise stated, specific rotations were measured in CHCl_ solution (c=1%)
at 209, with a P-141 Perkin~Elmer polarimeter. N.M,R,spectra were recorded on ,31 Varian HA-100
(100 MHz) spectrometer in CDCl3 with TMS as internel reference (§ = 0.0).
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