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Ihm umm of l l~~bmrmd cyclic ~leculmr mm prober for the l nomrie effect hmm certmia 1irlt- 

l tiom bmemume ttn rm$o of #momtrie dimpaeltioaa l vmilmblm ia mormllf rmmttietmd to thou of 

conf ornrm & l nd 2 bmuumm the conformttomm of thm boat ad twirt-boat fdly (B l nd TB rmmpme- 

tivoly) l rm *ittumlly l bmoat owing to their hi@ conforvtiorul energies rmlmtiw to the chmir 

form. Pawat 17’ ) it uaa obmrvmd thmt rmwrkred riw dorived from bmncocyclehmptmar (nmmmly 

2 mad 1) prorido l wwrn flexible de1 to invmrtlgmtm thm maouric l ffoct. bmde mt rmmultr 

l haed thmt 1 arlmto u l dxturm of thrmm coufo~tiw, cm, Cm mod T'B v~lm thm Pmrmnt co* 

pound 1 l ximto rolely in the C form. The rtmbilirmtion of the TB fom by the rltulr rthoxy wb- 

rtltumnt ie 4 uoifertmtlon of tlu l naric effect not okervd in tha rir-wmbmrmd l nmlog 1. 

In ardor to chmrectmrise Dre cowlmtrly the l norric l ffoet in reverrrmbmrmd ring,, 3-bmn- 

roxmpin <A>, 1-benmoxepin (6) l md thmir 2wthory dorivmtivmr (1 mod 1) umro prmpmrmd mud imem- 

tigmtmd by vmrimblm teqmrmture high field ‘R l nd ‘k ?@tB rthode. IO both 1 l nd 1, the Ythosy 

ruktitumnt io loemtmd l t tha l aa pomitlon on tha meven-mn~red ring l o thmt conforutioaml dlf- 

ferencmm ought to reflect lmrply on thm difference in the nmture of the ring oxygen et- end 

tbmrmfore on thr pormiblm effect of conjugmtinn ktuwn the ring oxygen end the l routic ring in 1. 

EESULT9 AND DXSCUSSX0W 

8putrml ti worrtiail L1ym.m 

All fart co~oundm l tudfmd <i to 1) l houmd 

for the wthory dertvmtivmm 1 l nA 1_ both the 

l pmctrml udlflcmtloam on lcumrlag thm tmmrmturmr 

La l3 mnd C l pectro ravomld chmngem uhllr for the 

pmraat roleculmm i l nd 9 only the ‘A l pectrm l bared m l pmctrml wdlficmtion. 

The proton decoupled 100.62 “C m rpmctru of 5 wmm recordmd lo two l olventm (CW$l l nd 

CH~OCH,) l t high l nd la t~mrmturrm. b dynmdc l pmctrml chmngm mm okorvmd mad the rerultr of 

the l nmlyeim l re- givmn in Tmble I. Thm l rrlgnrnto wro udm remdlly umlng tha kooun cherlcml 

rhif tm of kmogclohopteam me rof l rencm6 . Thlm okarvmtioa lodicmcmm thmt i l ximtm mm l mingle 

In contr44t, the 400.13 wa ‘11 Iwp of 2 l haved 4 dyntic l paccrml ~ificmtlon chmrmcterimcic 

of the riw immr8:om 

l trdy of thim a~lmarlm 

of thr chmir conformmtfon idmotifimd l mrlimr’ frcm l vmrimble tmqarmture 

l c loo PDIX. 

Ilyre 1 illumtrmcmm the 100.62 )(% proton decoupled 
13 

C WB l pectrml chmngu okrrvmd for thm 

rthoxy dmrlvmtivm 2 in CX?2CL. kmignant of the rignmlr l t -20% im rtrmLghfonmrd umlng the 

kbova chmdcmlC l hiftm of I~thoxybmarocyclohmpteno mm &ml. All l ignmlr rplit into two linmm l o 

the tewpormture ir reduced ouch chat the iotmmmitimr l rm in thm rmtlo W:b l t -12O.C. The rmrulta 

l rm illumtrmtmd in Figure 1 l nd l uurlred in Tmblo 1. 

Ihm nmturo of the tam conformtionm thuo identified for 2 im bmot &&cad fror the chmdcml 

rhift dlfferenw of C-4 at -120%. Th lmrga differonce of 7.6 pp im iodlcmtivm of the gmuchm 

effect u rrould l .lrt in thm uiml chmlr conforrtlon”. mereform C, is the rjor confo-tion 

uhilm C, ir the dnor one mm rham in ?igurm 1. Thm chetlcml shift dtffmrencem bmtnrn i mnd 1 

yieldm the rwcmlled a, 6 l nd 1 rubmtlcumnt l hift l ffmctm*. There pmr-tmro. givmn la Tmble 1, 

l re cogmrmble to theme publiahmd’ for 2 (Ce: a - +%. 1; 6 - 4.3; yg = -5.1 l nd Cm: o * l 25. 1; 

6 - +3.5, Yo - -13.1). 

A rolvmnt chmqm to the 1.0s polmr CK#IClI~ chmogeo the C,:c, reti to &:I60 Martic mod 

thmr~dyntic pmrrmtmrm obtmined9 from the l pmctrm of 1 l rm o-riced in Tmblm 3. 

The 400.13 KHc ‘R IME l pmccrca of 2 in W2CL l loo rmvamlr l l pectrml chmnge chmrmctmrirmd by 

linm bromdoning mmmr -70. mnd line rurrwlog l t Iwer tewperaturer together wlch l rhift in mom 

of the l ignmlr. Thim khmv-lor lm in l ccord vlth the l laiog dam of the Cm+ Cm inWr8iOn for 

uhlch rhe l lgnmlo of only the rjor cm form l rm clemrb rmrolved l t -120%. The rmmultm of the 

l pmctrml l omlyolm et -20% end of the l lgnmlr of the rjor cooformtioo at -120.C l rm l ummmrlzad in 

Trblm 2. 

The 13C MI; l pectrur of a hmm rocmntly bmmo raportodl’ to aha 00 ehmagmm dan to -12O.C 41ilm 

the ‘R l peccrum l havmd splitting chmrmctmrlotic of chmir iuvorrlon. ‘Thim cogound thmrafore l xirtr 

rolmly mm the C fem. The pertinmot w(E pmrmrtmro l rm l ururlred in Tmblo 1. 
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TABLL I I Carksl)‘chcrlerl #hlfca of cowpounds 5-1 at high 4114 1~ raqeracurcs. 

br S9lw*r-x to bnfor C-l c-z c-3 c-4 c-s C-6 C-7 C-I C-9 C-IO c-11 m3 a d , dc-5 

QIFJC@ 

. 
3 

CM Joa J 

-15. 

-120* 
-15’ 

-120* 

c ?98Xb 

c >98Xb 

41.00 71.37 - 71.17 rl.OO 14Lll lb3.21 150.46 127.43 127.41 130.4b - 

ro.37 70.89 - 70.89 40.37 143.18 143.18 l10.51 121.43 127.43 120.51 - 

40.8. 71.01 - 7i.01 40.88 142.71 142.72 129.98 127.00 127.00 129.98 - 

40.30 10.60 - 70.40 4Q. 30 142.b) 142.65 130.00 127.04 127.04 1JO.00 - 

CUFJCP 

2 

7 

-lo* 

-120’ 

-35’ 

-120. 

-23’ 

-120’ 

-20’ 

-125’ 

44.25 101.07 - 62.56 39.68 142.59 138.03 111.47 127.62 127.88 130.02 5Lb4 

45.9s 105.17 - 67.8s 19.34 142.92 137.b3 131.76 127.98 130.11 56.85 

43.14 96.98 - 60. (8 39.11 142.57 137.91 131.24 127.75 128.10 129.92 55.72 

44.19 101.13 - 62.70 39.47 142.01 137.84 131.20 126.9b 127.14 129.42 55.10 

45.71 104.9? - b7.37 39.2b 142.45 137.58 131.13 127.40 127.50 120.2b IS.89 

43.03 98.66 - 60.5 39.10 142.18 138.03 Ill.29 12b.N 127.16 129.1s 54.92 

434.4 +5.6 -3.0 

*II. 1 l 2. 8 -10.2 

434.4 l 5.4 -3.2 

428. I l 2. 7 -10. I 

CWf 

098x+ 

Come 

c,on 

74.88 33.75 27+41 35.54 137.64 161.86 122.37 124.37 l/4.(2 1~1.54 - 

ILOb 33.42 2b.91 35.31 138.12 161.38 122.61 124.40 124.82 131.b6 - 

74.15 fl. 74 27.46 35.36 13b.74 161.78 122.06 124.05 124.12 131.08 - 

74.03 31.50 27.10 35.07 136.88 lbl.37 122.13 128.09 12r. 30 131.04 - 

108.46 38.06 ar, 59 34.12 138.U 156.32 122.7s 124.61 125.32 131.27 5). 74 

106.85 37.85 24.72 13.52 139.06 1s5.97 122.?1 128.74 125.58 131.41 5b.o 

103.29 37.29 20.09 15.59 137.82 155.97f 124.59 124.48 125.32 131.50 17.b3 

QJO~J -to* 107+69 17.91 24.55 14.02 137.79 156.38 122.56 124.35 124.7b 130.12 5b.07 

-120. COW - 108.35 38.01 25.12 Il.50 lU.lI 156.M 122.32 128.52 125.03 13O.m 55.91 

C,OX) - 102.30 37.41 20.22 15.77 136.80 15b.lri 124.25 127.81 131.2b Sb.50 

CbdCal rNftr J* n-J l ;. l Jdl#r. 
air COdONtiOO daCrt-.JWd in Cd. 7. 
bdormt populatiou .r. ~orordnaub bl lntecration of C-2 rml C-4 10 tin 

1) 
C l pmxrr. 

big-1 ruwrpcmd with l olr~ar. 
baforrtloaal l al~rla ad l rrl~ant of “C ha bars obcaimd from rate 10. 
Slgwl C-1 of tha door eoaforvr 10 l uperporad ulth tha l - 11-l ol chm ujor comformr. 

+)I.8 -4.b -2.2 

428.1 l 3.9 -b.8 

434.3 4.b -2.0 

l 21.3 +&I -b.9 

-1.0 

-1.2 

-1.0 

-1.2 

- - . . --- _ --a____ 
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Pilure 2 illnmtretn tbo 100.62 Ilb proton decoupled “C M1 rpoctrel cheqe okerved for 2. 

nD.t of the rigualr l pllc into tro line. of iotrwity 9515 in CW$r et -125%. Chemicel shiLt* 
l ra uripad through l co~rriroa rith l ubetituent offeet. roletiv. to the parent coqmmd a and lq 
ralactlm protoa ltradiatiocr of th iw4 4ad n-34 4t -120% Subetitueot l ffact p4r4metrn for the 

t*o coatotrro 4re given lo Teblo 1 end the 1 effect eleerl7 l hou. thet the rjor conforrr, which 

her the emel1.r y effect, io the C,, forr. ‘fhim result ir l co~locr reverm.1 from the l itu4tioa 

obr4rv.d for the other rthoq deriv4cim 2e Kinetic mod themodyomic peraeterr obteined from 

tha rpectr. of 1 ore l ~riled 10 frble 3. 

The 400.13 INS ‘H ?#lR l poctrum obemd for 1 in CUPS1 l 1.0 cbeag. at lar teqareture. At 

-lZO*C, the l ignolo detected tilow LO the rjor C, fair eh.r.4. tbar of the minor C4 fotr 4re 

Dot well reeolved. The H-2 darblet et 4.32 ppm *has l rpllctiu of 9.2 Es doe to l large ‘JAR 
carplln~ tith ow of the R-1 protone. Tbim lerle viein. carpling indiceteo that the tuo coupled 

protooe 4r. exi.117 oriented l . in C,. The pectineat *R prrneterm l re l ~r1e.d lo Trbl. 2. 

The curreotly accepted vieu of the encarte effmct ia that it rerulta from l combfaetlon of 

two f4ctorr: a l tor.~leetroale orbital Intereccion 
II 

and en l lectroetectic or dipole-dipole iater- 

l ction.‘2 Houever, tha rmletlv. coatrlbution of l eeh fector he. not k.o quratlfied, elthaqh it 

lo believed that the orbit.1 contribution my be lore i~ortrat’lb. Eecootly, Prely end l*mi.ux’ 

l treaeed the iqorteaco of cowiderlng electron peirm from both oxygen et- of thr l cocel function 

l nomeric l ffectm) CO l rpldo coaforvr rt.bilir.tion by ruch l tereeelectroaic tater- 

4et Loam. fn pettlculer, the.4 eutharr pointed cut that, for tha ulel-•orr la, coq*titlon 
at ttu rcomric elcctroa d.ficLeog rxirtr b.tw.a the rndo- l ad l xo-•aomrfc l ffecte for the 

carbon end cowequeatly, thrt the exe effect lm l troqer ln & thrn la 2. 

An l xeqle of l evro-wtirod c7clic moloculoe axhlbltiq the momeric l ffrct io 2 for ehlch 

both the 5 end TB forr l re l tebillced ?~7 the rtho4y group 44 4884 from Teble 3. In betll of 

to iw4rt thee. coaformtione M endo n + 19 ioter8etlon im poeeibls faortrlcally end im deerd 

l debility. The khevior of coupw& 2 and 2 okerved lo thir uork lo mertrdly different from tht 
of 1 la that they do Dot reveal the prerence of the TD form. Purthemre 2 rho.8 8 uch gre4t.r 

4DUnt of c, than 1 ehereem, for 1. the Ce for. 1. prrdodneat. Uh7 do 2 end 1 l hw opporito 

conforntiotul preferonce and uhy ir the TB form not oberved for both coqound4t 

Detectlou of the T’B form for cowndr of the bencocyclohepten. family rrrult. in large pert 

from two b44le f4ctor4, our17 the cooforrtioarl l neru difference ktv+.a C and n in the bamic 

ricq skeleton of l ech heterocycle and the ugeitude of l tebllixetion ceuaed by rtereoelrctroaie 

end elactroetrcic int.r.ctloar involving pol4r tm.&. The l xp.rie.nt.1 deterdaetlon of the raarv 

i end 6 1s not poerlbl. by difforenco betucen thr C end TB foru of thr uoruktituted compound. 3 

the 111R rthod end c.lcu1.r.d veluer vi11 be urod. 

the WI5 progr4m 13 
Coaformtlo~l 

ere reported in 

l aergieo obt4fnrd from 

fable 3. It im mean that the 

maleeuler 

rch.aiu c.1cu1.t .iOM wiry 

crlculoted emery difforeace ktwmn TB end C (A+=) decr*eeee io the order 2 > 2 >a+ 10 

other wrde, u the 017g.n 4tom i4 diapl8c.d ~47 from the 4rortlc rl4#, th4 TB-C enera differ- 

ence locr*.... . 

Beceur. mre energy wmt be overcord for the ID form of 2 to bacon btectebl. b IMU, thlr 

form 14 la04 likely to be dotacted for 2 b4c4ue. thr onera 612 fareoc. might not k colprnmted by 

the l a~ric l tebiliretioa energy 4ric¶n# from the preeeac. of the rthor7 Itarp. thim l rpl.1~ 

the obeerntioa that 1 exlatr ee l C,* Ce Ed uilibrim withat l ny TB form belog prorent. Such 

1. not the cm. lo 1 for uhlch the l noarlc l t.bLlimtioo le l ufflcienc to overcon the %_c 

term. 10 contreet, r,locul.r wdelr of the TB form for 7 rha 4 4eriou4 non-bonded repulrlve 

iateractlua ktma th wthoxy group 4od thr C(S1-U proton l o thrt l nomeric l trbillretioa in n im 

not 4uffici.at. 

Th4 1.rg.r mot of C4 form for 1 relative to 1 or 1 u4 be 4ttribut.d I4rg.17 to 4 rc 

dueed 4ter;c ieterectiea ia Ce o~iog to the replec~ot of . -I,3 ui.1 proroo b the r-cloud 

been l ham Co fever the *xi*1 of tha baco dog. Thir Mad of l terlc loter4ctioa lum poaitloa in 
th4 rrferraee cogound bnthox+nroc7clohrptaa.. 

6 



haomcric dkt ia xwm-membcrsd finp m33 

In the caee of 3 l cogleta raverrel la coalorvtiorvl preferaou reletin to 2 ie obeemd 

uheroby the Ce form bar kcom hflhly dodnant. l’b 8Ldlrr etaric l tironrat of the rthosy 

grwp La both 2 l ed 2 l u(gmet8 th4t ma-bonding repuleive lnterbctfoee ought Dbt to bm rs8poDeible 

for the che#m lo codormtioo l trbillty. CMI thr other hod, the l ttecturel biffmrmoce ktmn the 

cw l even-mmbered ring, le l uch thet, in L the r;q oxygen dght coajagate vith the 4rortlc 

ring. Could d~loe4lle4tloa of en owea lo118 pelt tith the l rwtlc ring wdlfy the coeformtlon 

l cebll?ty la fever of the Ce form? 

A W l pectroecoplc etudy orrlad art b UendolLnL l ed Ueecl” on l eerier of cycl!e phenollc 

sthors Ehu l houn l i~nlflcmt difference8 betmn th4 l evea-wmkr~ 644 the other c~clle ether8 

44 m~ured w th4 bx 4ad e-4 of the m + se treealtloa. Our neulta for 1 are ueeetlelly 

idencfc41 to chwe reported for a. The p4r4utere obeomd for 5 end 1 l u#geet thee there ie lue 

0-4~ lone p4lr conjugetfoa th4D III Cbe correepoobi~ elm red l uelog 9 (n - 1). ml;. cooclu- 

l l?n ie l upportmd by ulculeted l o(l1.e (~81~ rho m2gS progru I’) betwen the w orbltele Of tba 

4rwtic rfng 4nd the l dj4ceDt oxygen low p4ke of electrose treeted 48 loullud l p’ orbftele ?n 

both 1 end 2 em l houu by l truecutme 10 end 11 rerpmctlvely. - - Tbue th4 4ngle of 5’ ulculetrb for 2 

fodfc4tu nur perfect overlep cad l troq deloulizetioa ubereu tha l ql8 of 40’ for 1. (eee 10) 

iodic4tee poorer overl4p rod 1484 deloullr4tlon. ‘fbie ulculeted 35. dif furnace lr l lall4r to 4e 
15 axprlrnt~l difformco nf 4~gle of tviet dduc.A from UV rueorerote . 

10 
- 

11 

lo l dditloa, the Wg bt4 for 1 l ed 2 rave41 rtritlryly difforeat coeforrtioa41 preference8 

for the or0 ring l f4ae uher~b 1. ie predod=atly C, vhf18 2 ie predodMDtl7 C4 “0 Ir rwld 

4ppur that d@loCmlie4t%OD of th. OqgaD loru prir iD 2 do.e not altar the 4xi41 prmfer8e.U l .mO- 

ci4ted +ith tbm l ado-4aorric affect. The caPllorutloDe1 l peclflclt~ of 1. therefore cenaoc b4 

attributed directly to loam peir coojug4tion w%th thm l toatic ring. 

kc4uem the D + ~4 l teraoalectro~c orbit41 lnterectlon rt the orig:n of the 4oortlc effect 

;a mdu uheo the loue peir $8 opl~rrrr to th CXJ bond, it La ueeful to &cardrw the 

:4-C* dfhedrel 4nglu (12) for coqouade 1, 2 5 L 4nd 0 ee it her k8D ehovn thet therr l ~ete 

41 l nguler depan&nt~ for tha 4aorrfc offeet". The obeorv4~ioD that the celculetad dlhedr41 

4~glee (8~ Table 3) l re very elmfler for 3 1 cad 2 fedlutee that 11841 oplen4rity l riete 

for there three copounb while therm 18 4pprecieble dep4rcure from copleruricy for 1. Thhie f4ct 

might co m&mo th n l U’ !ntarectfoa in 1 M l ttmmwte it8 l tabillelq l ffrct 00 the Ce fern* 

Tbfe correeposb to 4 weekeei~ of ah4 w caotr~btioa tiich l hould etdft the C,+c, -Ui- 
llbrlu ta4rde th4 C. form. turtbormre, remsIt& for 13 l hou that tbo IbUnt of Ce lo 14rgmr - 

for r then 2. It I8 po4elble th4t the dlhednl l wl4r difference could 8180 4lfgbtly &fy the 

d%polo-dipole caotrLbutlon co coeforwtloakl l tabllfty la 3 hit Lb. f4ct tht tbd coaforur popa- 

lrtlo~e al r era l idler in both WzC1 ad Q+Cll J rugpete chet tble coatrlbutlon ie 0M over 

rldlag. 
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Xa addition to the &toaurtIoa of tha II *Or InteractIon, tha uock of Praly 4nd s&.ur’ l lg- 

geeto that It ?B l l80 fnc8mrWy to YSesS t?w a0 Iatrr~ctIon term for 1 rrlatira to 1 rnd 3 

Pro8 the emdrutfoo of l tructurms & and I), the rotata of the C, l nd c. form of L 

whibitiq l ntl-coplarurity betmoea l lone pmft of l lactroaa aad the riq CM bond, ia&catro that 

E IO 1-r favored than & drw to grutar strric ?ot*t~ctloo iOVOlTI~ tlu wthyl group. k & 

eouoqu*nccs, back-doMtIoa of rl8cttow fr sttoagor la c, tbea IO ce* Furtbemro, eveo thcqh 

It uee l bam above that delocalicetioa of the ring o-gem low w?r ulth the l rortlc tiry fm aot 

l troag, it UT #till b l utticioat to lq#rt 4 rlightly larger partI.1 poaltlve chergo lo 1 than la 

1 end 1. Buch l l ltrutioa rould fncte~ae b,wbdoart;oa In E (C,), further l craagtbn the E 

1nteract;oa tom and rtabllfte the C, conforrtioa. 

la ctmc1uoioa, it rpprar8 that the atrow eqrutorlal prefarooce for 3 18 due rloly to # cow 

bIlutIon of tuo fectorm: plrmCl7, poor overlap betwen the a cad 19 orbltrlo because of tha mm-co- 

uerleafag of the contrfbutlon aad l coadly, l 

to lonr-palr beck dowcfoo tror the wthoxy rubeti- 

tom. 

plasrity of the tuo orbltalr reaultfag IO I 

l trengthaalng at the em cootrIbutIoa term dw 

cuoot. Both of theoa tactorr rcablllta the Ce 

The varlrble trqrratuteo ‘R 10 spectra umre obtalwd WI- a Brukor lM-400 rpectrortet 
quipped with l B-VT-1000 rarlable ta_rJturr uoIc. 4lIbrfitIon u8Iu l copper-coortmtm tham- 
couple Immldr l rolveat contaialw lcll tube ladLeate that the tmet*ture rapattod are preclre 
rlthla 23%. The proton rrql~ ware prepared u l oluc~on 10 cblotodIfluorort~ae (15-20 w fo 
0.55 J. of l olutloa) cootrlnlng 182 of CD$.L2 (for lockl~ purpore) rod l ~11 qUacity of -41 
in 5 I tukr uhlch -to then dagaraed and sealed. Zhr II m rpctr8 were recorded at 400.13 8s 
and tbm follariq laatnwatel pramten arm rypIcol: flip l agle - 10.: SU - 5000 Rr; data rise 16 
I data points; rcqulrltIon tir - 1.64 0. Csrual~a ultIplicotloo wu rpplled. The aumbr of 8ua 
varied from 2-1 

Iho rmrlmble OW C Wu rpectte mra recorded at LOO.62 KHs. Thm l rpl*r *ore rtudfed u rolu- 
rloa lo chlorodlfluotort~or aad Ia dlrtbyl l thar (120-150 q In 2.2 J. of rolution) coac~lal~ 
182 of CDzCL2 (for lockiw putpooe) aud a mull queatity of Ple,~!iI IO 10 I tubee ubicb uere de- 
gmead l d ruled. Ibm tolloul~ lamtrumeat~l prrrrtet are typtcrlr flip &nglr - *PO*; IRI - 
20 Ooo Es; d&t4 rlro - 16 K; l equlrltfon tfr - 0.41 r; ambe of ‘H” - !GO-2QOO; mr docouplor 
(attemmtioa 5 dB on high rmuk of the l candard &coupler). The 
l xpoaeotial rrlclpliut Ion ritb U rrtyI_ fra 3-0. 

C mR &ta wre tyt~dW~r~ 
klkble iotyratlo= f tom the 

were obtaiaed uolq l 0.1-0.2 l delay beturea pulrer aad by wpatfng rrmultr tot l t lmart tuo 
other aat of mrboa femo~nc# of tti l ~I coqouod. 

Ihe valuer of AC’ for 5 rod 7 were ulculated from the equatfoa bc’ C./C - If ln K where 
K I8 the populotlon rmtIo v,J/[CJ at -120*C+ Ihe rate wmtanto for 1 and 3 ware deterdaad 

bl “C 11(11 at c~lnceace tmerrturr urlag the oquotloo’ for two uaequel -populetloa LA - 
2~~~6, where pB IO the populatloa of confocmr B and dp the differonce in Ba botmoa the 
two urboru of coaforrrro A end 8. The free l aergy bmrriy8fot theee cogounb warn ulculatod from 
rcetird quat1oa.m uolq l tr~norimafoo eoofflcloot of oae . 

The W rpctw of 1 *am recorded in rthwbol umlng a Perkln-Elrr cdrl 532 rpsctrophot~ 
wter. 

1,2-Beareaedfetbool u8# prepared w l MAUI, (8.0 g, 0.21 -1) r&ctioe of 1,2-karened;- 
acetic acid (Aldrfeh) (10 g, 9.:5 -1) in 100 ti of l ahTdroum W at reflru for 14 h l d ~fw 8 

Ihe rolld wee cryet~llired from 8 datum of dlchlotorthaar rtmubrd proeebre md qrku~~ i90 ~) d 
heunm to 

f 
ire 6.0 5’ - I.21 (m, 48, rrwtlco), 3.87 _\t, 48, ‘J - 6.6 IL, 

~~p);~9.9r~;I~~; 2~~2~~,~~ ~~“!iI:~~I~;,l~~ =~~~ 1~ 3500-32~ c~ (OR). 3020 ~~ 3070 
(co), 740 c- . 

Ihe 1,2-benteaediethnol (0.5 g, 3.01 rrrl) uao twyleted by l l taodard rthod’O Uris the 
quivalent of p_tolurw l ~ltoayl chloride. Ibooc~Pl NA dftoryl (211) dariratfres uere rep4roted 
uith flaeb chr ~t~rophy on *fliti gal 230-400 rrh to @vm 0.4 g of 1.2~baaseaedlmtheool 
mWiotom~‘lotm. H #(p (90 W%)Z 6 7.71 aad 7.30 (U l mtt4, 48, •OMCLC~~, 7.2 (s, u, 
l rortlca), 4.20 (t, a, ‘J - 7.3 tix, CXlOSO2), 3.80 (c, 2R, ‘1 - 7.2 Br, C!l20) 3.03 (t, 28, k 
Ckl2) 2.82 (t, 2E, l t Clip) 2.44 (0, 311, CH&). 
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Ttlo *bow wwta)lrta (0.8 g, 2.5 ~1) uaa cyeliaod fn lILY b the eddditia of k0 (6.3 
roll. After 14 day., a mixture of 1,2,4,hetr4btdro-3-krwx~la end l,tdihydto-3_kneox*pfe 
(75:25) me &t&o cud purfffed vfth gee cbrou~ography (colum 91-m 00 chremeorb PI to yield 
0.21 g of 1,2,4,hetreh~co-)_karoxrplo vhoee 
lfehrd’. 

R lm 4pCtN i4 Ldmtiul to that 4lra4dy pub- 

The 1.2~koxemdfetheaol (2.9 g, 17.5 loll deuribod rbave w8e meaoeutyleted vith 97t ecetic 
enhydrlde (1.1 g, 17.5 ml) La 30 mL of pyridfw. After 48 h, tlw mistun ma corvepocetad trite- 
ly vith 50 ti of toluaw (umoacetete:dfecstete - 6:l) 4ud the dxtote mm purified vith Ileoh 
chroucogrephy urfng 4111~4 gel 2310-400 meh to glvo 1.5 g of liquid corraqoadln# to tr mono- 
l cetete of 1.2~beneenodlet 

B 
4401. R mt (90 WE): 6 7.2 (et 4R, wontlee), 4.27 (t, 2H. J - 7.3 

He, CXI~OAC), 3.85 (t, ZR, J - 6.8 It, CH20), 3.71 co 2.81 (2~. 4H, 2 X Ar CH2), 2.05 (I, 3H, CRH,), 
1.6 (0, lH, OH). 

The 4bOV8 4OUO4CUt4t&(l.li g, 7.2 -1) vu osydleed vlth pyrldlalum chlorochrwte uefng the 
mchod developed by Corey . The liquid ~44 repldly peered through fle chrortogrephy on oilfee 

-400 aoh to give 1.2 g of 2(2-•cetoxyethyl)pheeylececeldehyde. L ))111 (90 MfIz) 6 9.76 (t, 
0 Hx, CHO), 7.26 (e, IH, l romtice, 4.23 (t, M, C?Ifl), 3.00 (d, M, CM2 l ldehydc), 2.92 

7.2 Rx, k CH2), 2.04 (0, 3H, CR,). 
Cycliretlon of thio21coqound (1.0 gr 4.85 rol) end purlficetion vee cerrled mt uring the 

mm wthod a. publfrhed for l rjmller methoxy compound toIs Ield 0.5 g of liquid 1,2.4,5-tetre- 
hydro-2-rthoxy-3-bcaroxepln (5). H ?iHR (400 ?fHx, Tobls 2) 
Plarra l prctra II, celcd for CllklcOl: 178.100+ 

C MR (100.62 WHt, Teble 1, Fig. 1). 
Pound: 171.103. 

2,3,~,Wr4tr~r~l-ka4xmplm (5) 
10 

Thfe cmouad vee l ynthetlxed rnd cherectarfxed by A. tchepelle end M. St-Jecquae . 

The l tertlng product 2,3,4,5-tetrehydro-1-beneoupiP3-ol I0 (1.0 g, 6.09 -3) vee toeyleted 
urlng 1 equivalent of ptolucne l ulfonylchloride. 
geve 1.5 of 

Ilerh chroutofrephy on l lllc4 gel 23MOO rub 

8H 
l olld 2,3,4,5-tetrehydro-3-toeyloxy-1-beoxoxepln. H MR (90 PDlx) 6 7.9 end 7.3 (AR 

l pect re, rromatlcr), 7.1-7.0 (m, 41, l routfcr), 4.1 (m, II, CR), 3.95 (m, 2R, ocH21, 3.0-2.5 
(m, 2X, Ar CH,) 2.47 (e, 3H, CH&), 2.2-1.1 (m, 2H, ccH2). 

The 4bovc compound (1.35 g, 4.4 ml) vee left l tending overnight ulth poteeeiutL-butoxyde 
(1.5 g, 13.4 rol) fo l nhydroue THP under 4 flar of Argon. After vetawther l rtroctlou end dryleg 
vlth ngSOc, the orgeaic compound vee purlfled vlth fleeh chrometogrephy uelng l illu gel 230-400 

of 4,5-dlhydro-I-bonxoxapln l!qufd vhoec ‘H ?MR l pectmm ir fdcntlcel to thet 

2-&thory-2,3,4,5-tetrahydrwl-bmcoxepln (7) (0.2 g, 1.36 -1) VII l q\hetfred ueing 4,5- 
dihydrvl-koroxepin cad mercuric l cetete in wtkkaol uelng l publlehed method . The p oduct me 
puriffrd with flash chroucogrephy on rflic4 gel 230-400 reh to give 0.12 g of 1. The b end C 
N4R &cm ate lfetrd in feblee I, II. Merr l pectre t1 celcd for C11Rlc02: 178.100. Pound: 171.099. 

The W spectrum of I ln rtheaol (lO”H) g4v4 A_4 - 266.9 nm end c - 583. 

Acknovledgmnte: We l ckoovledgo the l oeiotencs of Dr. Phea Vfec Kfnh t4a, mea4ger of the “Lbor4- 

ional de R91 I heut chup” ia Pkmtdel. We l re thmkful for fimencfel l oeleteoce frcm the 
ciencee end tnglaeerlng Rmeerch Council of Cenede. 
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