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InFareviauspapers'secordarydeuteriuni~effeds~reprtedfornucl~- 

lit addition to a series of carbonyl wnpoundshavingdeuteriumatornsattachedtothea-carbon 

atamx~rerecentlywe investigated ~~JwJ&? (8 andy) deuteri~isotopeeffects,using as subs- 

trate 2-norbornanedeuteratedat the 5,6 endopositions2. Aax~@eteabsenceofisotopeeffect 

i.e.kH/k,,=l.OO was observed in these studies, both for bxohydride addition to the ketone and 

decrqositionof thecorrespondiragbisulpNte~lex_reactionsvJhichan stericgrwndsonemight 

have anticipated otherwise. !Ihus in the sp3 hybridisedtransition state forborohydrideaddition 

there is apossibilitythat steric interactiansbe~thebondsbeing fonmadandthe 5,6 erxdo 

C-H bonds will be gerxxated, whereas on the contrary, with bisulphite deusposition, steric 

strain will be relieved on passing fran a tetrahedral to a trigonally arranged transition statel. 

~absenceofanisotopeeffectcnildinplythatthe~~~~~~sare 

rerely less severethanexpected (softer potential functia-ls). Alternativelyhowever it could be 

a manifestation of theanicOZkq%k n&#cc of these interactions i.e. that non-bonded interactions 

are in reality orientation dependent3. We~ldlike~to~esentevideslcewhichlendssupport 

to the latterhypotbesis. 

It is well established that axial attack by a nucleophile on the carbonyl group in 

cyclchexanonesis normally preferred, andthatbecause theanglewhich theenteringgroup~&es 

with the carbonyl plane is of the order of 10Y4, theaFproachof thereactantishinderedbythe 

8 or synaxial3,5 hydrogens. As amodelforthis typeof interactionwechosetoexamine 2,6-di- 

phenyl I-piperidone, for its preparation by a Mannich reactionirnrolvingthernMngtogetherof 

benzakkhyde (2 soles) ke.tone (1 mole) and 

facile5. 

amrmiun chloride (1 sole) atroan tanperature, is 

Thattheproducthasachairconf-tion5'6, is additionally ConfirTnsd by its W spec- 

trum;theabservedcouplingconstantsfortheABCsystanof~sat~itionsland3and5 

and 6 t2J,=13.3Hz ; t3Jx=3.0Hz ; (3JBC=12.W,, being in very gcd agreamnt with that expeeed 

for a rigid chair form in which phenyl substituents are equatorial and cis to each other. !the 

~~ing2,6axially~~a~lnoductissMlarily~~d 

ted benzaldehyde7. 

camssncingwithdeutera- 

Itsdeuteri~axkenthasbeen&aokedbytWR spectroscowandfcund-98%by 

nessspactroscopy. 

Kineticstudiesoftheborohydridereductianofthese~ canpoundswere carriedout 

underbinolecularconditionsfollowingthedecrease in carbcnylabsorpticm at 28Oran (25'C) using 

199 



200 No. 2 

a U.V. spectramter as described in our earlier studies'. A product analysis by VPC using a 10 Ft 

m 17 colmn at 165'C revealed that under the kinetic corxliticms (water-dioxaue, 0,OlM NaCXD 95% 

equa~ialand5%axialalccho1aref0ntlsd. 

lh 

D 

Ph 
H- 

Id 
The secsxd order rate constants for lh and Id are kH=0.740 l.nole-' see-' and kD= 

0.768 l.mle-' set-' respectively. Errors expressed as averaqedeviations for six runs are less 

thau 1%. Thud a kvu?Lic i6otope ed&d 04 0.96,(k&., c 1) is &xerved of the sams order of ma- 

gnitudethany-aeuterium kinetic isotope effects for solvolysis reactions in tiich deuterimn is 

similarlysituatedinncnhypercon jugative positions'. Ihisvaluemayindicatethatinthetran- 

siticm state the axlstraintscolthevibra~o~lrnotionsof theC-Hbondarernore severe tbancn 

thatoftheC-DbCpldi.e.that~~tcnrequires~respacethanthedeuteri~atan.In other 

mrdsIx2n~ interactions in axialnucleo&ilic attackoncyclchexan0maarenrxe important 

fortheH-productthanfortheDcarpaund -obwrvati~swhichareinperfectaccordwith 

Bartell'slO steric hypothesis recently reviewled by Carter and Mela&&. 

Webelievethatthefactorwhich dibtingLLibhe6thebehaviourofthe p$tionefrcm 

that of the nOhbO&n@ COmpOundd is that whereas with the formar the non bonding interactions act 

alcng the uLbiblration& dtietchhg titans, with the biqclic cxmnoundsthenon-bending interactions 

actalongthe bencLingmotins,~energyis~~ti leadtoanisotipeeffect. 

m&g&n* theauthorswishtothankDr.C.~ for his help in the english version of 

themanuscript. 
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