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Qur preceding paper1 described a general synthesls of 2,3-dlalkylethene-
sulfonic acid salts (I), specles that do not possess vicinal olefinic protons.
Thelr geometry, therefore, could not be unequivocally determined by usual spec-

troscoplc methods, viz., HC=CH ir out-of-plane doforna&ionsza'b

2¢

and nar coup-

ling constants. Moreover, the insolubility of sulfonic scids and salte in

solvents such as GCIA, CDCl1 and G6D6 precludes the application of speclsl nmr

3

3'

techniques that have been useful with related olefinlc systems. For these and

other reasons the stereochemlstry of alkenesulfonic acid salts simllar to I

b could not be aacertained,s or vas not reported.6

has been assumed,*®s
We have now found that the geometry of I 1s easlly determined from the

nor differentlal solvent shielding anisotropy exhibited by the corresponding
sulfonyl chlorides (II). The quantitative conversion of a single isomer of I
into a single isomer of II under neutral conditiona in a nonpolar solvent at
room temperature is convincing evidence that the geomeiry 1s maintained during
the process.l The procedure desoribed here was appllied specifically to I and
II in which both R’s, respectively, are Me, Et, and Pr, compounds prepared from

the corresponding RCH28020H2R.7

o-
Ron=el 3 >  ROHS
1 R 11

0,01

The method 1s based on our observation with a,p-unssturated sulfones of
known geomeiry whereby we were able to correlate geometrlc structure with nmr

anlisotroplc solvent shlelding.8 Namely, in changing solvents from CCl, to CgDg
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the upflield displacement (AT) of the resonance (T) exhibited by protons trans

to sulfonyl is greater than that exhibited by cis protons (Table I), i.e:

X

p 4 80—
\, 2
/=X

X and Y = H or alkyl

AT=T(oeng)- T(oe1,)

ATy > AT,

The method was then applied to the sulfonyl chlorides II to determine their

stereochemistry; the resulta are shown in Table II.

a
ANISOTROPIC SOLVENT SHIELDING OF a,B-UNSATURATED SULFONES

TABLE I.

Y <802Ph ; Nur —
x>z Tx Ty ATl Aty DT,

x Y z col, CgDg col, CgDg
o, H H 8.10 8.82 3.18 3.32  0.72  0.14 0.58
H CHy H 371 4.33 7.86 8.17 62 .3 31
CHy H Me 8.18 8.79 3.13 3.10 61 -.03 .64
3.9% 4.48 7.87 8.05 55 .18 37

H CH3 Me

Esanplo concentrations,

2-497 . recorded on a Varian A-56/60 spectropho-
tometer; sweep width, 500 Hz; TMS as lnternal standard.

a
TABLE II. ANISOTROPIC SOLVENT SHIELDING OF SULFONYL CHLORIDES II™

80,01 Nor
H“‘:(zoz ! Y an o T
k! Toy=0 R “Topc SR S%p=o
R Z 0014 c6D6 0014 °6D6
053 Me 8.06 9.17 3.14 3.63 1.11 . 0.49 0.62
CH3CH2 Et CHy T.-77 8.64 3.26 3.48 .87 .22 .65
CH3 8.82 9.55 " " T3 " .51
cH30H2GHZ Pr a-CHy 7.80 8.47 3.22 3.35 .67 .13 .54
B« P-CH, B8.35 9.05 " . .70 ' .57
GH3 8.98 9.42 " " A4 " .31
ZRer. & in Table I.
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A comparison of the data 1n Tables I and II clearly indicates that the

alkyl groups are trans to sulfonyl in the sulfonyl chlorides examined, i.e.,

ATR> ATCH=C for each compound-~by values of 0.58 t 0.07 prm-g These values
are very close to those, 0.58 and 0.64, exhibited by the sulfones whose methyl

groups are trans to sulfonyl, which suggests that the anisotropic influences

of soéyh and 50201 are also quantitatively very similar. The configurations

of II asslgned by thls method are supported by the comparable values ror'tcﬂzc
of II sand the sulfones in which this proton ie cls to sulfonyl. Likewise, the
value for TC

cH
the sulfones in which CH

3—0:0 for II (R = CH3) compares much more favorably with that of
31stranq to sulfonyl.
In general the small coupling constants exhibited by (Cﬂa)(Hb)C=C—CHc

(Jao

cannot per se be used reliably to ascertain stereochemical structure.

< 0-1.6 Hz; Jpe = 0-3 Hz) differ minutely for cis and trans isomers and
34,10
The configuration of olefinic compounds possessing at least one olefinic
proton has been determined by comparing the resonance exhiblited by this proton
wlith the values calculated for the cls and trans isomers from nmr shlelding

3b,c,d

increments. The rellability of this method is reduced as the number and

size of substituents are increased.>Cs%

As 1llustrated by the data in Table
I1I, the conflgurations of sulfonyl chlorides II determined this way would be
questionable at best. Only one observed value 1s within 0.17 ppm of a calcu- *

lated value, which 1s the standard deviation reported for this method.>P

TABLE III. OBSERVED AND CALCULATED .rCH;C OF SULFONYL OHLORIDES II

— Nar, Toyoo (C01,) ——

80,01
RO . calod for> Tcalea™ Tobsa
R, R obsd— gis II Trans II Cis IT Trans II
Me, Me 3.14 3.42  3.59 v 0.28  0.45
Et, Et 3.26 3.42  3.59 .16 .33
Pr, Pr 3.22 3.42 3.59 .20 .37

2 Ref. a in Table I. 2 Calculated from values tabulated in ref. 3b.
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Nor differential solvent anisotropy, therefore, enabled us to assign a
cls-dialkyl geometry to II and thus to the alkenesulfonlc acld salts, I. The
results support Bordwell’s proposed assignment“a of a cls-diphenyl geometry to

4-6 related to ours.t

the 2,3-diphenylethenesulfonic acid formed in reactions
The techniques decribed here should also apply to alkenesulfonlc aclds and
chlorides devold of olefinic protons, and to the gquantlitative determination of
cls and trans isomers in a mixture (cf. Satatya).
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