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GENERAL ROUTE AND MECHANISM OF THE 
REARRANGEMENT OF THE CSUBSTITUTED 
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2-SUBSTITUTED ANALOGS’ 

A. Scmm, G. Pwmm,* M. D’Autu and G. DAVID 
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Abbrt-A general method of synthesis of hydroxycycbpentcnom of type 6 rtPrtinp from the isomcric 
compound 2 is described. This conversion is shown to occur through an dtina~U8Iyz.d process of in- 

IO a previous paper we reported a new and general 
method of synthesis of 3-oxocyclopeotenes 2 by mole 
cular rwrangemcot of suitabk 2-furyJuubinols 1, 
catalyzed by acids or by zinc chloride’ (Chart I). The 
reaction was shown to proceed in a stereospecific 
maMer yielding only one ellantiomeric pair, chamc- 
taized by the trans relationship of tbc OH group at 5 and 
the side chain at 4. 
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2.: R=Me, IY=Allyl 
21: R=Me. W=n-Bu 

2h: R = Me, Fy = phenyl 
21: R = Me, R’ = 2-thlenyl 

19: R-Me. R’=cyclohexyl 1: R=M R’-p-tolyl 

chart 1. 

Thecompounds2arevayllsefnlespeciallyasthey 
can isometise iato 3 - oxocyclopeoteae - 5 - hydroxy - 2 - 
derivatives, particularly illtenstiog for the prostagkm%n 
and pyrethroloncs synthesis.’ IO fact, recently, Stork d 
aLdcwibaiametbodforthisconversionviathe 
formation of the chloralhe&c&al4, which by treatment 
with triethykmine. yielded the compound 5 in high yield. 

TlliSplDCCdWrepnsenttd~CffCCtiV~~VCtO 

the known syntbdc nwtc illvolVing an llydratioodelly- 

‘This investiptaa was aupportcd by tk Itdian C.N.R. 
*A prckniwy wmrnunidon was publisted by us.’ 
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dratioo sequence by treatment of 3 with dilute base: in 
fact,inthiscasethecompoundSwasobtainedinonlya 
fair yield since the rrmu relationship of 4 and 5 substi- 
tints did not allow a relatively high rate of hydration.’ 

hlthispapcfwewishtoshowthatthedirectcon- 
version of the compounds 2 into 2-substihM S-hydroxy- 
3-oxocyclopentenes 6 in a simpk and convenient manner 
is achieved via an intramokcular migration of the alco- 
holic function. 

IO fact, after the adsorption of the compounds 2 00 
neutral or bduic alumina for d&rent periods, the 
subsequent elutioo gave high yields of 6. free of the 
starting mater& (Table 1). 

-1 @a-I 

All the new products showed spectral data in complete 
agrewlntwithttKJae~f~shlarco~; e.g. 
(1: JR spectNm (iilm. V, cm-‘): 3590,3400,1710.1600. 
‘H-NMR spectrum (CCL, 8): 7.58 (m. 2H. aromatic 
protons),751 (a. I H, I-l&J = 3 Hz),7.32@3 H,aromatic 
protons), 4.93 (m, 1 H, 5-H). 3.20 (broad s, 1 H, -O?jI), 2.91 
(dd, 1 H, 4-d; J, = I8 Hz. J2 = 6 Hz), 2.40 (dd. I H. 4-u; 
J,=llIHx,J2=2Hz). 

The reactioo mechaaism could not be explained in 
tcrmsofatwo-stepseqwnceinch&gthcadditiooofa 
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Tabk 1. 

Alumha 

nautr8l 

bad0 

buio 

k&O 

neutral 

bWi0 

buia 

nmatlwl 

neutral 

neutral 

Rs8otlon t&me/k 

8 

30 

16 

16 

24 

48 

48 

7 

3 

8 

rYeld$ ? 

90 

95 

85 

95 

99 

95 

.93 

92 

93 

92 

* Nl yield8 refer to ieolatad, ohroaatog~o&ly pure produotr. 

nucleophilic magent and the folio* ttlihah of a 
~~~~:~f~~~~~on~ 
deactMM witb metha& uxxkr allhydron!5 conditkl& 
tried compktcly into the isomeric 3+xocyckpcntene 
(c Fuhnore, by the “up’ treatment, the acetoxy- 
deative7mpidlyiaomaWdtocompormSAc 
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Ph 
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‘OH HO 

Ph 

The mechanism was demonstmted caqing out the 
marmngemcnt of P on neatral sluminr, deactivated with 
~.~f~~~~~~~~c~by 
tk pmseace of one D atom at 4, as shown by the 
spcctnwcopic dnta (‘H-NW and hf!$ 

way (!klmc 1). 
The slow step was the formath of tbc cnolatc 10, 

w&b mpy rcarmD@ into tbe isomcric, the?- 
m&sum&y more stabk, cnoktc 11’ by migration of 
the s&oholk flmcth Rntqqmon, &is mcfhnism 
$d;ez-. nrctlvay of.& a- 2 

shhtucnt at 4: m fact, m these 
d&atives the mte of the slow step, the form&Ml of the 
cnokt&lO,waamm&ably-bythemorcacidic 
~of~~~4~~fo~,rn~~d 
URKlithnmSSll5Ck&og~~,wbcIIR’~ 
analipWicgroup.thebwcrmobilityoftbcprotonat4 
requiral botb ths employment of basic AlzoJ and longer 
timesofadsorptioa. 
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