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A&&uc~: Bicycb[4.3.0]noMac ring systema with cxwdbylak? gmup on five munbed riq wae ryntkixed by 
using intmmolcqlar cyclixU@ betwca~ fL(alkoxycubonyl)allylxilmw xnd a&umatumtcd ketanc.. The 
stC#UlChcmirtryOfC~~iS~descrikd 

Redly we rqortd that h~tramolecular cyckation of ~formylu-trime~y~~y~e~yl-~~~~~~ 

carboxylic esters produces a carbocyclic rhtg and an a-methylene-r-lactone moiety at once.13 Since a- 

trimethylsilylmethyl-a&unsaturated carboxylic ester group can react as both nucleophile (allylsilane) and 

electrophile (Michael accepter). the reactionof this moiety with appropriate C-C bond is expected to form five 

memberd carbocyclic ring. White &(fvnctionalized-methyl)allylsilanes are studied as useful building block to 

form five or seven membered carbocycles.3 We now report an intramolecular reaction of B- 

(ethoxycarbonyl)allylsilane with a&conjugated ketone4 in the presence of Lewis acid or fluoride to form 

bicyclo[4.3.O]nOnane with exe-methylene group on five membered ring. 

Cyclixation precursors (la and lb) wexc synthesized as shown in Scheme 1. Hoffmann’s Wittig reaction5 

of 6-(tetrahydropytanyloxy)hexsnal(2), prtparcd from lbhcxanediol2. pmduccd (z)_ and Q-mixtme of & 

3: R=THP 
4: R=H 

5a: Rk&SiMe,, R’=CO$t 

sb: R1=CQEt, R2=CH2SiMe, 

iv 
Sa - 

la lb 

Scheme L Reagents and conditions. i. (RtOmH(CH2Si 
%i r.t. ii. 5%HCl/THF (1:4), rdlux. iii. DMSO, (COClh, Et3N. 

iv. (MO~&OCH3. NaH, DIM& r.t. 

;f&%iH. DMR 
*- - 
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(ethoxyca~bony1)aUy1silane3in84%yiel& Ther8tioofhvo~wasdeteminedtobcbelfranthc’H- 

NMR spectrum of the reaction mixture [S 6.54 (t, &7.3X&) for Z-isomer and 5.64 (t, h7.7Hz) for &isomer]. 

Deprotectionof3byHUaq.inrefluxingTHF~alcdLol4(M%yield),whichwucanvatedtoaldehyde 

5bySwent=idMk$6A’lh))r Two@-M&m@sk-tigll*wlppbysiiiut@~y 

atthisstage. Thccycli%atiollpmcur=s la ad lb wwt obtained by Witt@Hoater reaction d&ad Sb, 

respectively, with @kOhKKZH2COCH3/NaH 08% from sll and 61% from sb). The E-amfigmation of the 

enontmoietywasegeablisbedfnrmNOEbetwetnolefinicprotonsahdacetylpmrons. 

CycIizationreacdon~asthenex@n@byusin~someLewisacids. Themsultsams-inTable. 

The stereochemistries of the producu 6a and 0 were &tumincd by J-values. after separation by silica gel 

column chromatograpl+. Although the ra$o of two produus 6a and 6b was depen&nt on cyclizing teagent, 

cis-product 6a was pr&mi&t fr&n Z-pmcumor la. ad zmqmduct 6b was predominant fmm E-pl#xasar 

lb. This ste~~~~hemical fkame ufcycliwion can be rationalized as follows. Fmm the assumption that the six- 

membered carbocyclic ring takes chair conformation, 6a and 6b am amideted to be formed fttnn la via i-iii 

(Scheme 2). The results indicate that conformation i, in which two side chains are both eqwtuial, is disfkvored 

bccauseofthe-betwumtwooxygenfuncdaiplitiwt. Whiksudlimera&mis~expaxedforbothii 

snd iii, and therefore, 6a was obtained as the major isomer. The favorable formation of 6b from lb is simply 

rationaked by inmediate iv, which has two equatokl side chains with no oxygen rep&ion. 

The second cyclizqion reactions of both 6a and 6b 7 canied out by two ways as follows. Fit, 

treatmentwithN&IinTHFJatxoom mmpmumeaffotMbicycliclxmpou&7aand7bin6o%aod77%yitkls, 

6a 6b 7a 7b 

Table: Cyclizadon of la and lb by Lewis acids. 

pmxrsor wnt eqniv. solvent temp. time(h) yield(%) ratio(68Sb) 

la 

la 

la 

la 

lb 

lb 

lb 

lb 

Ticls 1.5 

BWEtz 1.5 

SnQ4 1.5 

EtAlCl2 3 

Ties 1.5 

BBOEtz 1.S 

gnC4 1.5 

-2 3 

r,f 18 89 8:l 

r.t. 18 89 2&l 

r.t. 1 96 16:l 

r.t. 46 89 6:l 

r.t. 20 91 19 

r.t. 24 91 1:6 

r.t. 1 98 1:3 

r.t. 45 91 1:2.5 
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ii haA 

lb - 7 6b 

iV 

Scbtmt 2. 

~spectivcly. Compound7awasfoundtobcamixtute6fi#nners (ratio4:1),~hilc7bwas&aincdasas&lc 

isomer7. We suppose that the configurAtions d’acetyl groufis ate the result Of O@libmtion under basic 

uxxlition. 

si& 76 and 7b were unstable on silica gel. another rout& bicyc10[4.3.0]nonane skeleton was CxaIGed 

(S&cme3). Thus&uctionof6awithLiAlH4follow$EoltowqdyPDCoxidatianaf&lcdkctoaldehyde80. Then 

bicyclic compound 9a wan obtained by intmnioleklar aldo1 ckdensation of & using KOH-EtOH. Simjlarly, 

6bWtlStXIlVatedtO9bbythC~~tC. 

On the other hand, when la and lb WCS mated with t&a-N-butylammonium fluoride (TBAF), both 

hydroxy esters 6a,b and bicyclic compounds 7a,b were obtained. The ratio was found to be 

6aAbz7a:7b=57:16:21:6 from la (totally 79%) and 25:65:2:8 f&m lb (83%), both of which wue deermined 

from the tH-NMR spcctm of the reaction mix-. In respect to the substitution pattcxn of six membered ring, 

combinedcislnuursratiowasroughlysamepethecaseofLewisrcid~cyclizationsfarbath~aadlb8. 

We thank Dr. M. M. Ito and Dr. T. Niitsu, Soka University, for the mcasmements of mass spectra lids 

wark was partly supported from Rikkyo University Grant for the promotion of Rescatch. 
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Schemi 3. Reagents and conditions. i. LiA&, THF, r.t. 
ii. PDC!, U-I&l,, r.t. iii. KOH, EtGH-%O, r.t. 
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