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(s)-1,1-BIS(METHYLSULPHINYL)-3-PHTHALIMIDOPROPANE 

M. POJE* and E. F. PAULLISt 
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Abstract-The structure of (~)-l,l-bis(methylsulphinyl)-3-phthalimidopropane (2)’ was established by X-ray crystal- 
lography. Comparison of ‘H and ‘? NMR chemical shifts with structural parameters allowed the configurational 
assignment to non-cyclic gem-disulphoxides containing a centre of pseudoasymmetry. 

During an investigation of microbial oxidations of 1,l - 
bis(methylthio) - 3 - phthalimidopropane (l), proton 
NMR correlation between configurationally related 
mono- and disulphoxides was used to deduce whether a 
particular diastereomer belonged to the (R, S)/(S, R) or 
(R, R)/(S, S) pair.’ It was apparent that disulphoxides 2 
and 3, containing a centre of pseudoasymmetry,* were 
particularly suited to a detailed investigation, since the 
NMR spectra are capable of complete analysis. In order 
to obtain meaningful results from more readily applied 
NMR methods it was necessary to be able to relate 
spectral parameters to certain accurately known stereo- 
chemical relationships, 

2 

R = CsH&0)2N 

So far as we are aware, studies of pseudoasymmetric 
gem-disulphoxides have been restricted to cyclic sys- 
tems,3.4 and no data on conformational properties of the 
non-cyclic analogues were reported.5 Since X-ray crys- 
tallographic structure determinations have played a 
major part in clarifying stereochemistry of gem-disul- 
phoxides, we undertook to obtain similar information in 
a non-cyclic system with the centre of pseudoasym- 
metry. 

tAngewandte Physik, Hoechst AG, P.O. Box 800320, 6230 
Frankfurt (M) 80, Germany. 

Conclusive evidence in support of the structural 
assignment came from a single-crystal X-ray diffraction 
determination which clearly established the (s)- 
configuration of the pseudoasymmetric centre in 2. The 
atomic parameters defining the crystal structure of 2 are 
given, together with their associated estimated standard 
deviations, in Table 1. An ORTEP drawing of the mole- 
cule is shown in Fig. 1. The drawing also shows the atom 
labeling scheme and interatomic distances. Bond and 
torsion angles are presented in Table 2. 

The main factors determining the stereochemistry of 2 
are gauche-gauche relationships of C(4)-S(l)-C(l)-S(2)- 
C(5) and O(l)-S(l)-C(l)-S(2)-O(2), a distorted (4 = 
18.8”) syn-orientation of C(4)-S(1) . . . S(2)-O(2), and 
gauche relationships in the O(l)-S(l)-C(l)-C(2), O(2)- 
S(2)--C(l)-C(2), and C(I)-C(2)-C(3)-N(1) fragments. The 
unit cell contains four molecules of 2 in two enan- 
tiomorphic conformations. A view of the molecular 
packing in the crystal is shown in Fig. 2. Intermolecular 
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Fig. I. ORTEP drawing of the structure of 2. 
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Table 2. Bond and torsion angles in 2 

Bond angles Degrees Bond angles Degrees Torsion angles Deo. 

D(l)-S(l)+Z(l) 
0(1)-5(1)-c(4) 
C(l)-S(l)-C(4) 
0(2)-s(2)~:1) 
o(2)+.(2)*:(5) 
C(1)+(2)*:(5) 
c(3)-~(1 H(6) 
c(3)-N(lH:l3) 
c(6)-~(1H:13) 
S(l)-C(1)-5(2) 
S(l)-C(l)~(2) 
S(l)-C(I)-H(ll) 
S(Z)-C(1)-C(2) 
S(2)-C(1)-+l(ll) 
C(2)-c(l)-H(11) 
C(l)-C(2)-C(3) 
C(l)-C(2)-+1(21) 
C(l)-C(2)-t1(22) 
C(3)-C(2)+(21) 
C(3)-C(2)*(22) 
H(2l!-C(2:+(22) 
N(l)-C(3)%(2) 
N(l)-C(3)+(31) 
Nil)-C(3)-H(32) 
C(2)-C(3)+(3l) 
C(2)-C(3)*(32) 
H(31)1:(3)-H(32) 
S(l)-C(4)+i(41) 
s(l)-C(4)*(42) 
S(l)-C(4)-t1(43) 
H(41)1:(4)-H(42) 
H(4l)-C(4)+l(43) 
~(42)1:(4)+1(43) 

S(2)-~(5)-+'(5l) 
s(2)1:(5)+(52) 
s(2)-C(S)-H(53) 

:::-;I:; 
lDD:8(2) 
lD8.9(2) 
109.3(3) 
101.2(2) 
124.2(3) 

:::.:I:; 
114:2(2) 
114.8(3) 
100. (2) 
110.0(3) 
03. (2) 

1 13. (2) 
l2.6(3) 
10. (2) 
08. (2) 
10. (2) 
11. (2) 
05. (3) 
13.0(4) 

1 03. (3) 
09. (2) 
07. (3) 

1 08. (2) 
117. (4) 
110. (3) 
103. (3) 

1;:. j43; 
118: (4) 
109. (4) 
Ill. (4) 
112. (4) 
103. (4) 

St )-C (5)-H (52) 
51)-c(5Hi(53) 
52)-C(S)-H (53) 
3)-C(6)+(1) 
3)%.(6)-c(7) 
1 )-c(6)-C(7) 
6)-c(7)-c(8) 
6)-C(7)-C(t2) 
8)-C:(7)-c(t2) 
7)-C(8)-c(V) 
7)-c(8)-t1(81) 
91-c (8H (81) 
8)-c:(v)-c(tO) 
81-c (VI+ (91) 
10:-c (91-H (91) 
9)~(10)*(11) 
y)l:(lo)+l(1o1) 
11)-C(10)-t1(101) 
lO)-c(ll)-C(l2) 
10)-C(11)+~111~ 

II)-H(~~I) 116. (3) s(l)-C(l)-c(2)+(22) 
(11) 121.0(4) S(2)-C(1)*(2)-c(3) 
(13) 108.1(3) s(2)-C(1)-C(2)-+(21) 
C 
(' 

( 

(i3) u;.uj s(2j-c:(tj-c(2j+i(22) 
1) ~(ll)-C(l)-C(2)-C(3) 
12) 129:6(4) H(ll)-C(l)-C(2)+i(21) 
12) lO6.3(3) H(11)-C(1)-C(2)+l(22) 

C(l)-C(3)~(3)-N(l) 
C(l)-C(2)-C(3)*(31) 
C(l)-C(2)-C(3)*(32) 
H(2l:-C(2)-C(3)-N(l) 
H(2l)-C(2)*(3)tl(31) 
ti(2l)-C(Z)-C(3!--tl(32) 
H(22)-C(2)-c(3,-r((l) 
H(22)-C(2;-C(3)-+I(3l) 
H(22)-C(2)-C(3)+(32) 

113. (5) 0(1)-S(l)--C(l)-S(2) 
101. (5) D(l)-S(l)-c(l)-c(2) 
117. (5) D(l)-S(1)-C(l)+(1l) 
l24.2(4) C(4)-S(l)~(l)-5(2) 
l3D.O(3) c(4)-S(l)~(l)-c(2) 
105.8(l) C(4)-S(1)~(1)-+1(ll) 
130.3(3) 0(2)--5(2)-c(l)-S(1) 
lO8.5(3) 0(2)--5(2)-C(1)-C(2) 

1 
1 

1 

1 

21.3(4) 
17.9(4) 
19. (3) 

18. (2) 
21.6(4) 

26. (3) 

171.5 
-60.7 
61.8 
-78.1 
50.4 

172.3 
60.4 
-70.4 
168.1 
-54.6 
174.6 
53.1 

109.3 
-135.4 
-11.1 

-i:*; 
166:6 
152.2 
29.7 

-84.5 
-77.3 
160.2 
46.0 
37.8 

-84.6 
161.2 
-62.7 

-175.6 
57.8 
59.7 

-53.2 
-179.8 
175.6 
62.7 

-63.9 

Fig. 2. Packing diagram. The direction of projection is down b. 
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