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The utimtion energ of ring iaT.rsion (E), nay bo narmrcd b tb am toehaiquo, 

proridod that tho relationship lo-*Srb or't J L 10, approximately obtains. 1,* The ..aa 

lifotir of a conformer ir Z . s or J are the rppropriato chsricrl shift or spis-spin 

intoraetion,r.ap.cti~ly. 

Th. ralu. of J- in oiwdac81in3 is preaurebly too mall to permit g to b. reamred but 

thie problem was omrcom ky G.rig and gobarts by introduction of fluorine l bstitueats into 

the d.crlin #ymt.r, thU6 sahi.Ting l conaidormbl. incroas. in 6 . The ra1u.a of E they ebtaiacd 

l r. ab.ut 14 kcal/rol. for mgularlj ua8ubstitut.d cis-d.calias md about 10 kcsl/rol. for - 

a-docrlinr angularly l bnt1tut.d either in th. 9 or in th. 10 position. 

Wm r.p.rt herein mowur.m.ats oi P in &-decalinm t obs.rTing tb. amr spactre of th. 

mthyloa. tydrogcns of CH21 rubetitu.nta (X=Br, CN, CO CH 
2 3 

) la th* 9 and 10 positions. 5 At low 

temperatam the Cg2 bydrogeaa .xhibit aa AB typ. sp.ctm. As tb. t.mp.ratur. in raised th. AB 

sp..tSU 8Ollaps.* into l singlot whilst shoring th. chwrcterintia iatruolocular AB .xchmg. 

patt.ra.6" Th. rat.6 of iarorsioa (l/T ) w.r. l Tr1uat.d b comparing th. .xpsrim.ntal 

lim-shap..a to th.so calculated b using Al.xmd.r's .qUrt.i.na. 
6 At rery high iarersioa ratar 

the approximation formula for frat orchange maa oned. 
1 

It ".s as6Um.d that the Talu. of s or J 

do.6 not ray rith tmporatur.. 

asrruption. 

'Ph. results ar. summarinsd in th. Tablo. 

bLeasurounts at lm temparrture (down to -2O'C) justify this 
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Compound b) 

$H2R 

Nmr and Kinetic Paruotsrr for 9,10-diorbrtitutod ~-docalin8 l ) 

s 
c) J c) 1 d) 

l"glOKO 
d) 

AB AB 
As' l ) AC* ') 

Tamp. 
xmlge 

(ppm) (CP#) (kcal/mole) (all) (kc*l/rol.) ("c) 

l+l3 ‘-95 0.835 12.9 20.620.6 15.8~0.6 13.3 15.9 20-80 

-- --------.-- 

X=&'-t& J.!$h LO.0 18.?:1.2 G.5_+0.9 11.0 14.p O-60 

__I__-___-__--__~__~~.~~~ 

Il=nr 0.670 10.1 18.0+1.4 14.921.0 7.9 15.0 O-60 

R'=CN 0.>02 16.7 18.5~0.7 15.220.4 9.3 15.1 040 

a) nil measurements were performed on IA Varlrn A60 Spectrometer l qnippod with V-6040 tomporrturo 

control * b) 1% solution in CDCl 
3' 

0) Accuracy in ia L 0.006 ppa aad im J lo 2 0.2 l pae 

d) yron xrrheaius plot. e) Calculated for 30%. 

Gsrig and Roberto4 hrwo ortirrted that the barrier for inversion, wing poto8tiol omorgy 

cskulatioms aad raauming o Psrtfcu2ar mode2 for tro~~ritJon p&h wd r~~fJJbrju, ~honll bo &eat 

17 karl/role. Our results are in good rgrecment with thair l atinat* and rodol. The chongor la 

As+ in going from the unsubstituted,4 through the angularly (9- or lo-) ronoorbotit.toAf) to 

the 9,l.O-diaubstitutod &-decalinn, are worth noting. The voluo of As+ ohugor oigm ud is 

m&ire in IAe sn,@u’fy mano-rccrtotituted ~Ur~Ucmda. f?ia q ad ed~r&~od fr CInrr et aa@ 

rceSn%k*s b~c-rsr~s 1x1 pmza%,gp ti the xqnikwr~ 7namwahdAt~~d1 $Ybm-m\v> rtmpmtm mWA* 

traversing their mom aylmotrical tran6ition state. In the uqu.lar3.y raombotitmtod or dionboti- 

tutod compounds, the forration of a tranrition state apporrs to involvo doerosoo im oynotry. 

It is clear that wo have not Permred simply the hindorod rotrtion of the 8mgulu 

oubstituonto. Had there been hindorod rotation of tho CR2R group8 we would hero l rpectod t0 
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obtain xup.rponition Of .n AB spectrum and . SingleG. Thrt the obsetred collapse of the 

AB ape&rum ba rttributod merely to libration8 of the CH2R groups is ruled out because 

the energy inrolvod in such l procerr i8 much lover8 than that found; because one would 

expect different energies, e.g. for the CB2Br and C¶2CN groupr (contrrxy to the results), 

and bacouso complex change8 with temperature (not reportad heroin) rem concurrently 

obawrsd in the resonances of the ring protons. 

&knorledgementr We mm grateful to Dr. 2. Silberman for preparing the computer 

progrrn wed in thexe calculation@. 
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