
OXIDATIVERING OPENING OFFURANDFNVATIVES 
TO a&UNSATURATED y-DICARBONYL COMPOUNDS, 

USEFUL NIERMEDIATES FOR 3-OXOCYCLOPENTFNES 
sYNTHES1st 

t-toProfwaorlJligi~onthcoccashnofhh 
7otll birthday. 

2ethyMum) with o-Bufi ia THF solution yields 2- 
fuylW+n (or 5-methyl-Zfmynitbium) 5, which, by 
c!oaham with alkyi brom&s, gives the start& 
mataiihcAlky~ibyactionofFCCinCH~ 
sohlthl(schape1),~anoxidativeripo5aionto 
a,g~~ylc4mlpormds7i.nhighyicIds 
fl* 1). 

Iovarhbly,poduc&7qcobtainaiinrmmstaeo- 
isomaic c!m@hm, e.g. 7c: ‘H-NMR (dcmtonc, 
S):9~(61H,J~7Hz),7.08(d,lH,J~16Hz),680 
(dd,lH,J,=16Hz,J~=7Hz),277(t,2H,J=7Hz).IR 
(cct, v- all-‘): 27m. 16!nl,1620,9m 

xidorb;atis&occurs(FCCisalrcadykmvntoeiTcct 
tlliscoov&o~ofitamildiyacidiccbarader3. 

A~nmhnismofactionofFCCmfuran 
dcrirativescanbcproposcd:hfacttbcexperimenEal 
dataareillllgrmmtwiththepreliminaryfonmatiooof 
anadditimampound6byl&kctrophilicattackof 
chlorochromateankmupootheflmlnring. 
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t’hbseqwntly, the dccomphtim pattern of tbc ub 
stable key-ill~ 8 &ading to final product, 21 
and 7 by beterolytic ckavage of Cr-0 bond) depends 
strictlyonthenaturc~fthexandYsubstituents; 
furkmorc, tbc conversion l-b2 indicah a nuclce 
pllilicpa&@ooofthcsidealco~functioninthc 
hckrolysis of 8. 

Sii the routes at present employed are character&l 
by drastic conditions and poor yields of cis-rmns mix- 
hKl%,*thepiOCWQ&lCdiSU&h?despecially 
effective iu view of tbc following synthetic uacs. a& 
UC ydiketoncs 7, are promising and vcrsatik 
intanmhks in a new and widely applicable 
mhulology for the prcpahon of 3-oxocyclopcntcne 
hrivatives. 

Compounda7donotm&rgotbcri&osurckadh#o 
pxudwta of type 9, while we have achieved this coa- 
vaGonthughamildand&ctiveproc&rc.Infact, 
ba.9ecatalysalcyclisation,ocahngthroughtheinitial 
nuclcopbilicadditkmofmethanoltotkacthMdouble 
bond amI subsequent intramokcular wndawtion, 
alhrds hctlmxy-~xocyclopentenes 9 in l&h yields 
(Table 1); e.g. )c: ‘H-NMR (CCL, S) 730 (m, 1 H), 4.38 
(m, lH), 3.32 (s, 3H), 2.54 (dd, 1H. J,=18Hz, h= 
6Hz),R14(dd,lH,J~=l8Hz,J~~2Hz),215(m,2H). 
lR (CCL umu cm-‘): 171% 1645,llOO. 

Xr-cH3~Yl- R r- Ii 

x = -w ; YI -C?i-B 

iI3 
x - -II, -OH3 : Y = -clf*R’ 

at-~~N2.Themixtrrnwpsstimdfor4hrat-1~,then. 
a& at -2F, 7.6ml of C&l& ctisaolved iu 15 ml of anhyd 
THF,wnaa6dal,aDdtbcmixturcshalat-1~forl~hr,thcn 
atroomtempartmefor16hr.Tben,SOmlofacddwln,satd 
withNHJlwasad&!dandvigoroustiniQJumiDhalfor1lIf. 
TkorplliChyCXWS8sepMted8Odtk4lEollSpbaseWU 
cxtr&M3timerwithEt~.Tbe~e~neredriaJow 
Nf&~~c~~~ot(hc~~?endcpmduct 

mDtosrepbedOOS&EIdwmWlthhClWgilVC 

8g (8996) of put (r. (Fotmd: C, 81a If, 1190. Cak. for 
C,,Ii& c, MU; H. 1207%) rjj = 1.4613. IR (Blm, s, cm-‘): 
lJ30. ‘II-N?tIR (CC&, 8): 5.n (m, 2 H). 2.52 (k2 IQ, 220 (a 3 H), 
1.25 (m, 20 H), o.as (f 3 H). MS (m/e): zu) (If’). 

2-dktyl-hukyf-fumn 8. 1.32 N n&Ii (25 ml) was dded 
to27gof2-mcthyi-fllra&dihltaiwith2OmlofanbydTHF,at 
-~underN~.Tiwmirhtrewustimdfor4brIt-1~,thea, 
i&n at -2S’. 5.8 ml of CXLBr. diasolval in 15 ml a&d THF. 
lksad#l&hldthculixt&.~&at-l~for1.sbr;rhmat 
nunntcmp.for16hr.Tben5Omlofacoldsolu,antdwitbNI&Cl 
tvaaad&dand~stinisgmaintainaJfor1hf.Tbeusual 
isohtioapmcahucykkkltheaurkpro&ctwtGCbwaa 
cbromatoprapbed on !w& wioll with bcxarlc gave SAg (85%) 
of pure 8. (Found: C, EOSO; H, ll.XJ#). Cak. for C,JiHno: C. 
80.35; H, 11.41%) II% = 1.4383. IR (Rim, ve cm-‘): 1570. ‘H- 
NMR(CCL,g):5.10(m,2H),2W)(1,2~3.~220(~,3H),l.~(m, 
12 Ii). 0.90 (1.3 H). MS (m/e): 194 (M’). 

2-r-LhnkyI-fumn k MN wBuIi (26ml) was ad&d to 
wgoffura&dilutedwith2omlofanhydTHF,at-wunder 
N~.Tbe~waaabbndfor4hrat_lB,then,~rt-~, 
7.2 ml of C,&Br dkolval in 1s ml of anhyd THF, was sdda& 
aDdrbcmixGwasstirredat-lsofor1Jhr,tbmatMomtcmp. 
for16hr.Tka5Omlofac&ls&.satdwithNHELwaaaddcd 
fdV&lpdhgmnintsinadiOr1lK,tihsl;alirorption 
procedureyiddedtllCcmdeproductWlliCllWSSC- 
grapkdon8&l?hdonwithbcxaoegave7.0g(90%)ofpwc 
6c (Fonndz C, 81.43; H. 11.75. Cak. for &Ii& C, 81m; H, 
1134%) nff = 1.4604. lR (flh& v- cm-‘): 1595. ‘H-NMR (CQ, 
8): 7.20 (m, 1 II). 6.18 (m, 1 H), 5.9 (m, 1 II), 2.53 (t, 2 HI, 12 (m, 
20 HI. 0.9 (I. 3 HI. MS (m/e): n6 @It+). 

~Itr&ltemp.for24hftl&iiwo,-h-&xedfor9Itr.Tbc 
lgualiwhtioaprocedure?gavcaapdeproductwbichwaa 
cw 011 !Ji&. Ehlth with C&&o 9:l pve 

Table 1. 

C~poupd Yirld jt R 8’ Cappound Yield $* 

ZE 90 cH3 011A23 3s a0 

I@ 90 a3 V15 2 75 

lS 60 H ‘1 lH23 !G 50*: 



oxidaGveriug~offwan&ziwtives 663 

574mg (!JO96) of pwt 7% plates from bcxanc, m.p. 7S76”. 
(hundt C. 76.43: H. 11.9. Cak. for C&dX C. 76.64: H. 
i1.3596) ti (I%, &I&, v, cm-‘): l68$ 1&;98b. ‘H-w 
(CD&, S): 6.84 (s, 2 IQ. 26.5 (1.2 IQ, 2.35 (s, 3 H). MS (m/e): 266 
t-hi’). 

tml&Ttscm-2j-c 7b. FCC (21g) was added to 
383msofLb,dissolvedinU)mlofdryCHP,.~mixtPnwas 
stirred at room temp. for 24hr. then it is rctbxcd for 9hr. The 
usual isolation procedld gave a crwk prodIM which was 
chromatographcd OII s& EhltiLm with &I&-Jz&O 9:l gave 
373mg (90%) of pure 7b, plates from bcxanc, m.p. 59-61”. 
(Foumk C, 74.43; H, 10.58. Cak. for t&H&: C, 74.u; H. 
10.54%) fR (I%, CCL. V, cm-‘): 16&l, 1620, 980. ‘H-NMR 
(CCL. 6): 6.72 (s, 2 H), 2.57 (1. 2 H). 2.28 (s, 3 H). MS (m/c: 210 
(M’). 

bans-2-Jfaodrcar-l-d40nr 7c. FCC (214g) was added to 
472meof~e,dissolvedia50mlofdryCH~,.The~hnrwss 
stimdatroomtcmp.forZAhr,~itisretkuedfor9hr.Tbe 
usual isolation proadure 8xve a crude product whkh was 
chroIM@qhcd on a@. EJutioa WitJl C&-Et@ 9:l gave 
3U2mg (60%) of pure 72 prisms from hcxaoc. m.p. 58-59”. 
(Fwad: C. 76.25; H, 11.30. Calc. for &HA: C. 76.14; H. 
11.18%) IR (l%, CHClh v, cm-‘): 2720, 1690. 1620, 980. 
‘H-Nh4R (CDCI~, 6): 9.80 (dd, 1 H, JI = 7 Hz. J2 = 2 Hz). 6.82 (m, 
2 HI. 2.68 (1.2 HI MS (m/e): 252 (M’). 

l-Mrtl?g-2-r-w-~~~~-~~~~ 9a 0.1 N 
NaOH (3.8 ml) was added to 2m mx of 7a. dissolved iu 30 ml of 
McOH.ihe mkurc WBS stirred at r&m t&p. for 48 hr. Theo the 
IliXtlUCW&?plEdhtOdihltCiU5didCXtractedWitbEt~.~ 

naml atracts were dried over Na& oad the removal of the 
solvent yielded a crude product which was chma@mp&d on 
neubal Al@, B IfI. J!Jutkn with C&-&D 9: 1 gave 228 ols 
(M96) of pure )I, prisms from hew, IILP. 37-39”. (Fonndz C, 
77.03; H, 11.39. Calc. for C!&& C. 77.e H, 11.50%) IR (1%. 
CC&. v, cm-‘): 1710, 1655, 1100. ‘H-NMR (CC&, 6): 4.s(& 
1 HI. 3.32 (s. 3H1.2.47 
1 H;J, = 18 &, ;*.= 

kid. 1 
H& 

IL h 
i.13 & 

= 18Hx. J, =6Hx). 210 kid. 
2 1 H). 1.&I is. 3 H).+S (mjc,I 

280 (M’). 
l-Metbyi-2-r-h@ylr-3- oxo~&~Matt-S-~~ %. 0.1 N 

NaOHOSml)was~to210~of’Ib,dissdv~in30mlof 

MeOH.Tbemixturearnssthredotroomtemp.for48hr.Tben, 
themixturewaspolKediotodihIkscidandcxtrE&dwitbEt20. 
Tkoaealextractswcrcd+doverNa~~andtkremovalof 
tksolventykklacnukproductwhichwaschnmm@qM 
onmwralAl&,BllI.I?luti~with&H&t~9:1gave168mg 
(75%) of pme 9b. aa very &me oil. (bmd: C, 75.05; H, 10.65. 
CA. for C,,HapI: C, 7495; H, 10.78%) IR (1%. CCI,, v, 
cm-‘): 1710,1657.1100. ‘H-NMR (CC&, a): 4.23 (m. 1 H), 3.34 (s, 
3H), 2.50 (dd. lH, J,=18Hx, J2=6Hz), 212 (dd, lH, J,= 
M&Z, J2=2Hx), 213 (m, ZH), 200 (a, 3H). MS (m/e): 224 

2-kk&cyf-~me-5-~~xy k O.lN NaOH 
(311ml)arasaddedto252mpof’lSdissolvedin#)mlofMeOH. 
Tkmixturcwasstinalatroomtcmp.for48h.Tben,tk 
IlliXfUCWflSpOUdiUtOdihlk&flXDdCXb&ZlCdWitllJ3~.Tk 

ncatralexbactswcrcdriedoverNa~~andtberemovaloftbe 
solvcntyieldcdacrwkprodnctwhichwasc&omakqapMon 
neutral Al&, B III. Elution with &H&t& 9: I mve 133 w 
(50%) of pure k, as vay dense oil. (Found: C, 76.75; H, 11.20zo. 
Cak. for t&H,&: C. 76.64; H. 11.35%) MS (m/e): 246 (M+). For 
I’Rand’H-NMRdata,sectbeinitiascctiou 

Acka0ddgemtd-The aanrd of a “Fondezione Doaegani” 
(Acc&mia Nazionale dci Ibccii F&whip (to Ix. M. 
D’Auria) is 8latcflluy &cklmwle&d. 
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