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A lar@ wrier of immuic mb~ouloa differing in tha Ccnfigursticn of WC. -thy1 WOUpa 

of thy ww cata apd m diff~~~rn in ~Ux3-CE) U&her idichd omly with i3) of the 

ordoro-llis hw almadybea~daacribod in thm lituaturo. Sam typical muplea we liatediin 

mbla 1 (l-8). It dll be 0bovn thst thi0 variability of 53'8 cm be 6imply diacumod 00 the 

clamicrl baaim wing 6-iuactioll potontirl roll0 (9). 

m 
1 H(l,l) For a given temperature Tthe time-avexm@ value 

I Izr 

4 

53(T) of three vi&ml coupling cauknta J(H1 i E2)=J(0i) 

(#~~QH(l,i)-C(l)-C(2)-8(2); i=1,2,31 0t0 + 2;3i(i-1)) 
__--- -- 

Hi ,2) ! 
H(2) (cf. Fig. 1) can k exproamad Y I 

I 
21 

I H (1,3) 

i 
$1 ~~[0(0),+0=~ 

/ 
J,(0) e=~[-o(b)/+G 

i+T)= 

0 o/5[-GhW+%8 ('I 

where ain the angle defined inFig. 1, p.,ia the kqorature-depand~t tiUe+fOld symetricti 

probability distribution (10) upromod l ppwiutely vi8 the potential function G(0) (cf.nf.9), 

andJ3(0)ia the angular dependence oftho group cwpling caplrtutt J3tichmfl~ta the fwtthrt 

tha wthylgmvp cannot be freemd outrttho poeitiao0 with the m two-protonvicin8looupline 

constant J(0) (cf. ref. 10,l.l). As M ahown (101, the coadition s;i,/hT+O requireo to um. J(b) 

at leaat in the form 
J(0) = A + B coo 0 + C corn 20 + D COO 30 (2) 

vbich all- to define J 
3 
(0) (Cf. ref. 11) WJ : 

J3(0) = J(0$ = A + D COI) 30 . (3) 

Thun, the aq. (2) allova to dirtinguiab between the vrluoo J3(0a) = J, (8%%~~ fML( 0, * 

- '@'/3(2i+l))aad J (0 ) = J (aclipemd foa, ?$2/3W(i-1))vbich aotesdtatea to introduce the 

S-function potenti~l :ellm L the form G(0) * Gm,Ga if 0 * O,,Oe md G(0) = 0 if 0 # Oe,Oa into 
eq. 0). 'pben it follova t 

-1 _. 
J3(T) - A + D co6 50 = Jll + (Je - J.)[1 + exp(AG/RTjl = J, + a . f(OG, T) (4) 

rhuea*J,-Ja=2Dmd AC-G,,-G,,. 
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la, amming the pomitiw ni(pl of J(0) for Om,fK$, md the relationa J+, > J, and 

(Jt - J,) > 2(Je, - J,) (definitioao: t-tram, c-cia, ace-ay~liaal, ac - anticlinal) the podtive 

signr of A andC and ne@iw d@m of BtiD result fraeq. (2) (antbecc&arytoraf.lo) in 

aceordancevith d~-alkmatioaprodictad tb@omticallybyKuplu (12). 'Iha the ei@ of 

&f/J T ie umambiguoualy defined by the sign of A0 (podtiv for AG> 0 and rvgativ forAG 4 0). 

C~iduingnow two m&cule~ I and II differing mly in the caafiguntion of mcc. utbyl 

groups a& mudrrg A(I) = A(I1) ud D(I) = D(II) ve can define the differencse betmon y3(I) and 

j3(II) ylmrod at the aam tbqerature T tming sp. (4) as 8 

nJ3(I,II) = S3(I) - 53(xx) = \a\ [f(II) - f(Ij). (5) 

'Ihs depmdenco of t&&II) QI &G(n), cboodag AG(I) cam-t, for the ra%W 

+ 3 kcal.ml -l, T = 300% and Ial - 1Hr (D = -0.5 Hr) ie aham in Fig. 2 which allova to deduce 

thr O* of AS3 (x,II) for uv oabinatiom of aigna ofAG(I) cd AG(I1). For the majority 

of mc.~thylgroups bound to ap3- or sp2-C-atomitwbe ruppomd that the etWgored 

conforrtiao h a Driori more atable in both configurstione, i.e. AC(I)< 0 and aG(II)< 0. 

For this cam the dependence of Aj3(I,II) QI AG(II) = AG(I) + k, choow AG(I) = 
-1 

1-1 kcal.ml 
-1 aadk in the range ~lk~al.pol , t~~!a\-1,3md5BIil,~haminFie.3. 

Cmddoring the frqpent of the E3C(l)-C(2)H-C(3)-8 type, then the relative atabilitiaa lAG( 

and laG( CM be emtimted primarily from the point of via of hypsrconjugatian of vicinal 

able 1 

H3C X I Br Cl F 
;, 6HL 6.5 6.5 6.6 7.C 

H Ii 

H3C H 
& 6.4 6.6 6.6 6.6 71 

Ii X [v: 

H3C y-309 6.00 as,, o 

H 
g90') 5.66 ?lT 

c4: 

'CH, 'a3 
~(R,CtS-cie)>SI(R,CH3-trons) [6,7 
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& 6.7 6.65 & 7.5 7.27 
bal 
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AJUl#-d AJ#J)[Hzl 

IQ-1 I AGW I 
. . -lJ-+2 

IAGW>lAG(I)I lAGDN4AG(I)I 
195 

k#5 

IQ.3 

-1 -0.5 

AG(II)=AG(I) +ok 

+0.5 +l 

AG(I)= -1 kcal. moi’ [kcatl rid 

m 

[AW,CH3-synperiplanar, synclinal)>73(R,CH3_antipcriplanar, anticlinal 11 

-Ge 

II 

3 

Gs <Ge 
AC(I)<0 

AG(ll) <O 

G&I) >G,(II) 

IAG(I)I <lAG( 

A@)<0 

qn, > JJI, 

1 J(R,CH3-bans) > J(R,C$-cis) 1 

DH Ii 
- 



1712 No.20 

orbitalm (ropuldaw of t+a C(l)-C(2)- and C(3)-R-bondr) and of non-bondiq repuloiona C(l1-R amd 

B. Aeeumia# that for vicinal ap3- aad ep2-orbitale their &able colliiguration ie anti, eimilarly 

aa in the ethme (l3) then the depeadoncr of G(0) on the dihedral aogle 92#C(lbC(2bC(3)-E for 

both effecta till have & atoj- 0' (R, CR3-eynperiplaoar) end mimime 

antiperiplamar). The corrsepoading gaeraliaed rules for A? 

at oc = MO0 (R, CR3- 

3 
(I,II) derived using 1Yg. 3 are 

echematically repreeented in pie. 4 and 5. 'lheee ruler agree well withtho njority ofoaerr 

in hbls 1. Atypical exception are tie- ard tranm-iswe of p-methylacrylic acid where the 

eituation ie caplioated by tie-trane isonri#m of @C-C=0 (l4). 

l%e cawietcmt interpretation of the caeee of Table 1 based on eq. (5) auggeatr that the 

s&a of AT3(I,II) k&t be determined primrily by the perturbation of the internal motim of 

sec. metbyl groups. However, the oboorved effects are very emll and their interpretation ebould 

be baaed on the study of modoloompounde and onthe variation of experimentalconditione.Thir 

should ehow the role of the ateric effoote on the one hand, and eliminate the eecond-order effocte 

cm the other hand. l’bn theaa effactm, if obwrvod, cam be utilieed with advantage for configurat- 

ionalanalysw of 8ec.methylgroup8 eveniathecaee ofcompl~moleculea andwitbinthe fTame- 

work of firet-ombr aoal~e~ia, if both iaomera are known (14). 
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