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Our preoedlng paper' deeorlbed a general eyntheele of 2,3-dlolkylethene- 

sulfonlo acid ealte (I), apeclee that do not poeeeee VlOlnal oleflnlo protone. 

Their geometry, therefore, could not be unequlvooelly determined by usual. spea- 

troeooplc methoda, VA, 2a.b Hczcxi lr out-of-plane deformatlone end nmr ooup- 

ling constants. 
20 Moreover, the lneolubllltg of aulfonlc r.olda and ealte In 

eolvente such as Ccl,+, CDC13, and C6D6 preoludes the appllaatlon of epeelciL nmr 

techniques that have been useful with related oleilnlc system. 3 For these and 

other reasons the atereochemletry o? alkeneaulfonla aold ealte similar to I 

hre been assumed, 4a.b could not be ascertained, 5 or was not reported. 6 

We have now found that the geometry o? I la easily determined from the 

nmr differential solvent ehleldlng anisotropy exhibited by the corresponding 

eulfonyl chlorides (II). The quantltatlve oonverelon of a elngle leomer of I 

Into a single Isomer of II under neutral conditions In a nonpolar solvent at 

room temperature le convincing evidence that the geometry Is malntalned during 

the procese.' The procedure deecrlbed here was applied specifically to I and 

II In which both R*e, respeotlvely, are Me, Et, and Pr, compounds prepared from 

the correepondlng RCH2S02CH2R. 7 

/903- 
RCHX, c RCH- 

0,Cl 

I R 
< 

II 

The method le baaed on our observation with a,S-unsaturated suIDonee of 

known geometry whereby we were able to oorrelate geometric strUotUre with nmr 

anlsotroplc solvent ahleldlng.8 Namely, In changing solvents from Ccl4 to C6D6 
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the upfleld displacement (AT) of the reeonanoe (t) exhibited by protons tram 

to eulfonyl ie grerter than that exhibited by tie protons (Table I), i.e: 

Y\C_JS02- 
XandY= H or elkyl 

x' ' AT==(C6D6)-%Cl4) 
A%, >A% 

The method was then applied to the aulfonyl chloride8 II to determine their 

stereochemletry; the result.8 are shown in Table II. 

TABLE I. ANISOTROPICI. SOLVmT SHIELDING OF a,@-UNSATURATED SJLFONE@ 

Y\ 
c=< 

S02Ph /-mr- 

x/ 2 TX TY AT, Ary A*Xd?C 

X Y Z cc14 C6D6 cc14 c6D6 

CH3 H Ii 8.10 8.82 3.18 3.32 0.72 0.14 0.58 

H CH3 H 3.71 4.33 7.86 8.17 .62 .3l l 3l 

CH3 H Me 8.18 8.79 3.13 3.10 .61 -.03 .64 

H CH3 Me 3.93 4.48 7.87 8.05 .55 .18 -37 

%mple ooncentrstione, 2-4s; reoorded on a Varlan A-56/60 epectropho- 

tometer; sweep width, 500 Ha; TMS a8 Internal standard. 

TABLE II. ANISOTROPIC SOLWT SHIELDING OF SULFONYL CHLORIDES I? 

CH3 Me 8.06 9.17 3.14 3.63 1.11 .0.49 0.62 

CH3CH2 Et CH2 

CH3 

;.;7' "9';; 3.26 3.48 .87 .22 065 

. I . I( .73 " .51 

y3cyf2 Pr a-CH2 7.80 8.47 3.22 " 3.35 I .67 054 

B-CH2 8.35 9.05 .70 

.l3 m 

-57 

CH~ 8.98 9.42 " w A4 " .31 

%er. r in Table I. 
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A comparison of the data In Tablee I and II clearly indicates that the 

alkyl groups are trene to sulfonyl in the eulfonyl chlorldee examined, &, 

ATR>A'Efi=C 
for each compound--by valuea of 0.58 f 0.07 pm.' These value6 

are very cloee to those, 0.58 and 0.64, exhibited by the eulfonea whoee methyl 

groups are trane to eulfonyl, which euggeate that the anleotroplc lnfluenoea 

of SqPh and SO2Cl are alao quantltatlvely very elmllar. The conflguratlone 

of II aeelgned by thle method are eupported by the comparable values for'C 
CF 

of II and the sulfones In which thl0 proton Is cle to sulfonyl. Likewlae, the 

value fOFTm3+=c for II (R = CH3) compares much more favorably with that of 

the sulfonee In which CH3letrans to sulfonyl. -_ 

In general the emall coupling conetanta exhlblted by (CHa)(Hb)C=C-CH, 

(Jac = o-1.6 Hz; Jbc = O-3 Hz) differ minutely for e and trane leomere and 

cannot per 80 be used reliably to ascertain etereochemlcal structure. 3d,lO 

The configuration of oleflnlc compounds poaseselng at least one oleflnlc 

proton hae been determined by comparln& the resonance exhibited by this proton 

with the values oalculated for the cle and trans Isomers from nmr ehleldlng 

lncrements.3b*c*d The rellablllty of thla method le reduced a8 the number and 

elze of eubetltuente are Increased. 3csd As Illustrated by the data In Table 

III, the conflguratlone of eulfonyl chlorides II determined this way would be 

questionable at beet. Only one observed value Is wlthln 0.17 ppm of a calcu- * 

lated value, which le the etandard deviation reported for this method.3b 

TABLE III. OBSERVED ANDCALCULATED r Cs- OF SULFONYL CHLORIDES II 

PO2Cl 
I Nmr,TC_= (CC14)-_? 

RCH- 
-X Calod for' %alcd -Tobed 

R, R Obed' Cie II pane II e II Trans II 

Me, Me 3.14 3.42 3.59 0.28 0.45 

Et, Et 3.26 3.42 3.59 .16 033 

Pr, Pr 3.22 3.42 3.59 .20 037 

B Ref. 5 In Table I. Ir Calculated from value8 tabulated In ref. 3b. 
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Nmr differential solvent anisotropy, therefore, enabled ua to assign a 

cle-dlalkyl geometry to II and thue to the alkeneeulfonlc acid ealts, I. The 

results support Bordwell's proposed aselgnment 4s of a tie-dlphenyl geometry to - 

the 2,3-dlphenylethenesulfonic acid formed in reactions 4-6 related to oure. 1 

The techniques decrlbed here should also apply to elkenesulfonic acids and 

ohlorlden devoid of oleflnlc protons, and to the quantitative determination of 

Cl8 - 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

and trane leomere in a mixture (cf. Sataty8). - 
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