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ThenoticnoftheexteI&d 0ckmtRule20rGm3xlizedOcbntRule 2'3 (OR), which is an in- 

om@etely explored chirality rule4, is related in a ful&mentalwaytotheuseful~of 

classifyingoptkallyactive &mq3horesintotwolimitingtypes: (i) inherentlydisqmk3tri.c 

chranophrnes aMi (iii) inherently symnstric, but dissymneWicallyperturbed chm@mm~.~ The 

farmer may be recognized by rotational stmmgths (R) of the order lo-38 cgs (AE > lo), which axe 

typically of sufficientmagnkbk to outweigh extrachmmpbric dissyrrmetric perhxbaticms (as 

happensinthetheR). 'Iheyrnaydlsober~edby~ofthe~iecularstructureandj 

orbystructuralsimilaritytc "confime3" inherentlydisqnmstricchram~res, e.g.hexaheli- 

cine6 and dehymm.2,7 IImemx, as has been explained already,2'3'5 the magnitude of 

theCottoneffect (CE) dependscriticallyontheinterchrcmophoricgem&ry andthenatureof 

thelocallyexcitedtransitions,~etheircolq?ledtransiti~mmentdipoles. mtly, 

"unfavorable" gecmetrieswill lead to smallrot&icmal stmngths (R<10-38 cgs) mting fm 

thecoupled, chirald-mmpbre- mkkionalstrengthswhichmaybeaxqarableinmagnitu3eto 

tisederivedfran extrac;hranopharicperturbatiansbythedissymnetricenv' mmtmt (ii above). 

Wareferparticularlytothoseamfomkions,already succinctlydescribed,*ti~resultinm 

enhancetllent of R, viz. in the orbital formalism,* thosewith: (a) m significant overlap of the 

(=Cand@OIT-systen, (b) Ilosignificantwerlapofthe~n-systemwiththeextended a-system, 

and (c) the induced electric dipolermnentof the M perpendicular (or nearly so) to the in- 

ducedmagneticnmentofthecx. Inthosecases,~essthesi~cEcantributiansfromthe 

chiral~~eareconsigMtewith~seaMMtingfmnstaticdissymnetric perturbers 

brdinaq O&ant FQle)5'g'10 theobservedcEsign~ybe~sitetothatpredictedbytbeo3R, 

andtherulewillappeartibreak&mn. 

l'billustratethispointandthenee3 forcmtioninapplyingtheo3R,werefertc the 
. . 

recentwxk of Shingu et al.l' -- Tbeyreinvestigatedchiral B,y-msaturatedketmes Qlthespim- 
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[4.4]rKmane skeletm and fomd that whereas (+)-(5R)6~1~~[4.4l~-l-ane (IJ &Lib- 

its a long mvelength cinular dichmim ((P) CR, AE~~O = +1.50, in agreement withthatpredict- 

ed by the GOR;2'3 the CE (AESOP = -3.14) of ths related (-)-(5I?)-spim[4.4]non-6-en-l-one (2) 

doesnotsean~agreeinsign.Ta~~the~,thea~notedthat~~tbe 

~~doublebondsofboth1and2almayslieina(+)backodant,theypointindiffer 

entdi?xC&mi.ntheoctant. Whnx#11exhibitsthecisoid geawttyofthec=oandcxgroups 

forwhichthea)R-pictured,22~i~atransaidrelationship. Onthebasisofthisdif- 

f~eandewmple,one~~sssunethatthecEsignof~,y-~~a~ketonesis~ 

simplycmthecisoidortzansoidin~ ic~esdepictedintheFigureofref~~ence 

llandxqxatedagainbelow.Ratber,ths observationsmaybeunder&zdmrecl.earlybyy 

niziragYlattheGCaidDea~applytoeithertor2becausecriterion(~),~vidsante,isbeing 

met; Indee& 1 and 2: with their cu. 9o" gennewies,constiMenew~eswhich~etethe 

CL . ..** - 
1 cisoid 2 Transoid 

A fulzher case inpointis the stereochanioallymre rig&i B,y-msaturatedketone (lR)-2- 

mthyl.embicyclo(2.2.11~7-cms (?)12 (Figure), which also has a transoid in~ic 

9eometricdlrelationshipwiththeOlefinic~~~ina~iti~octant;yet,itgitresa 

wtive (z, CE (AEON* = +2.0) --oppositetnthatof2andseminglyinagnxmn twilhtheGm2 

TheinherentchiralityoftheextfnW chmqhrein~mtr~i.nasignificanLbutlrat 

oveMdrelrmngWaYtothe0bWSE!d CEsignandmagnitule. Hcwever,evenifitmadezeroamtr* 

tion,the~~d~lyha~thesaanesignand~orderof~t~,fartheaMesponding 

(+)-(lN-emh-2+&hylbicyclo(2.2.l]heptan-7-cme, wlmse principal static dissymmztric pertMmz 

~s~mqhlythesmsoctant?x&cnasthemsthylenegroupof 3,hasA~=+O.6?~ 

Similarly,ewnwiththeci.soidin~ic geanHxyexpzmedin~,C!Esignagnxmnt 

withtheamappears tobeanachdentof terperature,notofprinciple,anditdependa (again) 
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onsfortuiwusm.ixoftbesignsdamtributiansfmntbe~ic peladersandfran 

inter~ricinteraction. ImedataoftheTable~isisthetiawc of 1) clesrly show a 

cross~oftherela~inportanceoftbesntwotypesofoclltributiansto the CE's of A. With 
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supportof thiswork. ~ofus(~)wishestothankA.~~(~v.ofMinnesota)5ar 

stkilatingdiscussiQlsoftheGeneralisedoctantRule. 

FIG(jpx Circular di&roigm (-) 

and ultraviolet (- - - - -) spectra of 

(+)-(lR)-2-methylenebicyclo[2.2.l]heptan- 

7-one (2) measured in isopentane at 2O'C 

on a JASCO model J-20 ORD-CD instrument 

mn..in.%aA wi*k 0 T&n+n~lnc+;F mt-d,.1s+nr ‘yuIyy”Y “Al.81 e y~~“L”‘A.m~C*- uI..*---* 

and on a Cary 14 W spectrophotometer. 

Correction is made to 100% enantiomeric 

purity. 
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Teqerature-Dqendtmt ‘Bduced FQtational strengths for the Iong wavelength cotti 
Effects of (-)-w)-6-Methvlenespiror4.41 mnan-l-ens (A), (-)-(5s)~c?is-6-Msthvl- 
spiro[4.41 rrOnarrl& (B) &d (-j-(5S)-tmnSd~~~l~~i4;4 j&-l-one (cj in ._ _. 
fso~-y~ (5A). Data aJre oorrected for solvent mtrd. 

Temperature, OC A B C 

+25O -2.93 -1.01 -1.17 

-25" -2.28 -1.25 -1.41 

-125O -1.97 -1.75 

-160=' -1.81 -2.76 -1.75 
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