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Abstract 
In a series of vinylsulfoximines {S-ethenyl-S-phenyl- 
N-(p-tolylsulfonyl)sulfoximide [( lc) ;  C15HIsNO3S2], 
(E)-S-phenyl-S-(prop- 1 -enyl)-N- (p-tolylsulfonyl) sulfox- 
imide [(ld); CI6HI7NO3S2], (E)-S-(2-cyclohexylethenyl)- 
S-phenyl-N-(p-tolylsulfonyl)sulfoximide [(le); C21H25- 
NO3S2], (E)-S-phenyl-S-(4-phenylbut- l-enyl)-N-(p-tolyl- 
sulfonyl)sulfoximide [(If); C23H23NO3S2], (E)-S-(3- 
methyl- 1-trimethylsilylbut- 1 -enyl)-N-(p-tolylsulfonyl)-S- 
(2-trimethylsilylphenyl)sulfoximide [(2a); C24H37NO3S2- 
Si2], (E)-S-(2-phenyl- 1-trimethylsilylethenyl)-N-(p-tolyl- 
sulfonyl)-S- (2-trimethylsilylphenyl) sulfoximide [ (2b); 
C27H35NO3S2Si2], (E)-S-phenyl-N-(p-tolylsulfonyl)-S-(1- 
trimethylsilylprop- 1 -enyl)sulfoximide [(2d); C19H25 NO3- 
SzSi]} and in phenyl vinyl sulfone [(3); C8H802S], the 
vinyl double bond is found to be approximately syn- 
coplanar with either the S:==O or the S- -N bond, the 
preference between these two being correlated in most 
cases with the size of the terminal vinyl substituent. 
Addition of trimethylsilyl groups at the c~ position of 
the vinyl group, and in the ortho position of the phenyl 
substituent on S, introduces further steric constraints, 
so that the substituted phenyl group becomes syn- 
coplanar with the vinyl double bond. The observed 
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conformations may also be preferred in solution, as they 
are consistent with the observed diastereoselectivity of 
addition reactions of vinylsulfoximines. 

Comment 
The sulfoximine group has been used as a chiral equiv- 
alent of the sulfone group in order to control the stereo- 
chemical outcome of reactions (Pyne, 1992, and refer- 
ences therein). Specifically, the role of the sulfoximine 
group in controlling the diastereoselectivity of addition 
reactions to vinylsulfoximines has been explored, since 
these compounds are chiral equivalents of the synthet- 
ically useful vinyl sulfones. The outcome of conjugate 
addition reactions (e.g. Pyne, 1986a,b; Bailey et al., 
1993; Jackson et al., 1996) and cycloaddition reactions 
(Glass et al., 1984; David et al., 1995) of vinyl sulfones 
has been studied. While the stereochemical outcome of 
these reactions clearly depends on, amongst other fac- 
tors, the conformational preferences of the vinylsulfo×- 
imine group in solution, studies of the solid-state con- 
formations can yield useful data. Thus, we have already 
reported on the structure of the vinylsulfoximine (la) 
(Bailey et al., 1993), in which the C==C and S : N  
bonds are approximately syn-coplanar. This is in con- 
trast to the analogous vinylsulfoximine (lb) (Dang et al., 
1993), in which the C==C and S==O bonds are essen- 
tially coplanar. We report here the single-crystal X-ray 
structure analysis of a series of four additional vinyl- 
sulfoximines, (lc)-(lf),  and three o~-silylvinylsulfox- 
imines, (2a), (2b) and (2d), with a view to establishing 
the conformational trends that exist. For the purpose 
of comparison, we also present the structure of phenyl 
vinyl sulfone, (3), as the archetypal vinyl sulfone. 

R ~  SO(NSO2T°I)Ph ~ SO2Ph 

(1) (3) 

R ~ j  ~ SO(NSO2T°I)Ar 

SiMe 3 

(2) 

(la), (2a) R=ipr, Ar=o-Me3SiC6H4 
(lb), (2b) R=Ph, Ar=o-Me3SiC6H4 
(lc) R=H 
(ld), (2d) R=Me, Ar=Ph 
(le) R=c-C6Hll 
(l f) R=PhCH2CH2 

The key structural feature of the vinyl sulfone, (3) 
(Fig. 1), is that the C:=C and one of the S- -O bonds are 
almost syn-coplanar [the C==C--S:=O torsion angles 
are 4.85(18) and -125.14(16)°].  This may reflect the 
fact that the O atom is the smaller group at the S, 
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1336 SEVEN VINYLSULFOXIMINES AND A VINYL SULFONE 

and may simply be a consequence of allylic strain. 
Inspection of the structure of the closely analogous 
vinylsulfoximine (lc) (Fig. 2) reveals that it adopts an 
almost identical conformation, with the single S = O  
bond syn-coplanar [torsion angle 1.77(15)°]. These 
structures are closely reminiscent of the structure of (1 b) 
(Dang et al., 1993). The vinylsulfoximine (ld), carrying 
a methyl substituent, is also found in a very similar 
conformation (Fig. 3). Of special note in the case of this 
structure is the striking 7r-Tr stacking of the two aromatic 
rings within the molecule (Hunter & Sanders, 1990). 
However, on moving to the vinylsulfoximines (le) and 
(l f), a completely different conformation is observed, 
in which it is the S ~ N  bond that is approximately 
syn-coplanar with the C~-----C bond (Figs. 4 and 5). This 
is very similar to what we previously observed in the 
case of the isopropyl derivative, (la). Thus, the solid- 
state conformations of vinylsulfoximines fall into two 
categories, apparently dependent upon the size of the 

O1 

(5 c 6 ~  

Fig. 1. The molecular structure of compound (3), showing the atom 
labels and 50% probability ellipsoids for the non-H atoms. 

C6 
b 

C15.~ 03 

S ~ o  1 

C 1 3 ~  

C12 ~ I C 9  

C I I ~  C10 

Fig. 2. The molecular structure of compound (lc), showing the atom 
labels and 50% probability ellipsoids for the non-tt atoms. 

substituent (Table 1). The apparent anomaly in the case 
of the phenyl derivative, (lb), is rather difficult to 
explain. 

The structures of the a-silylvinylsulfoximines, (2a), 
(2b) and (2d), also fall into two types. The methyl 
derivative, (2d), exists in a conformation in which 
the arrangement of the alkene and sulfoximine groups 
is almost indistinguishable from that of its unsilyl- 
ated precursor, (ld), but the 7r-Tr stacking present in 
(ld) does not occur in (2d) (Fig. 6). However, the 
phenyl derivative, (2b), which is additionally substituted 
with an ortho-silyl group on the phenyl ring, exists 
in a conformation in which the S-phenyl bond is 
approximately coplanar with the C~--------C bond, rather 
than with either of the double bonds at the S atom 

C 7 ( ~  C4 ~C3 

C5 SI 

~CIc12 C13 u k,.25, / 1 

4 
I o3 , 

CI5 6 

Fig. 3. The molecular structure of compound (ld), showing the atom 
labels and 50% probability ellipsoids for the non-H atoms. 

W 
C ~  03 

~ ' 7 A  .13 

O C8 
C 

~_ ,, Cll ~ 1 2  

Fig. 4. The molecular structure of compound (le), showing the atom 
labels and 50% probability ellipsoids for the non-H atoms; only one 
disorder component is shown. 
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CII~ 

C10( ~ C12 

C9 ~C13 
C8 

F!g. 5. The molecular structure of coml~ound (l J), showing the atom labels and 50% probability ellipsoids for the non-H atoms. 

C7 

02 

C2 

01 

C4 

C5 

CIO 

C13 
C15 

Cl6 

C19 

C18 

Fig. 6. The molecular structure of compound (2d), showing the atom 
labels and 50% probability ellipsoids for the non-H atoms. 

(Fig. 7). It is also noteworthy that the presence of 
the trimethylsilyl group forces the phenyl group on the 
double bond out of the plane, resulting in an almost 
complete loss of conjugation between these groups. In 
the corresponding isopropyl compound, (2a) (Fig. 8), 
the overall conformation of both crystallographically 
independent molecules is similar to that of (2b), with 
the substituted phenyl group and the vinyl double bond 
approximately coplanar (Table 2). 

C14$3 

C11~C12 

C15~~ C13 ~C16 
C9 |~--~ C8 C20f3 ~ C9~ IC803 ,.~O2 

~ ~ ~ t  C ~ N  0 [ ~  C2 C 3 ~  

C25 ~ ~C26 ~C27 VC6" 

Fig. 7. The molecular structure of compound (2b), showing the atom 
labels and 50% probability ellipsoids for the non-H atoms; only one 
disorder component is shown. 

It is interesting to note that we have observed sub- 
stantially higher stereoselectivity in conjugate addition 
reactions of alkyllithium reagents to compound (4) [an 
analogue of (2a), without the additional trimethylsilyl 
substituent on the aromatic ring] compared with addi- 
tions to (2d) (Jackson et  al.,  1996). The observed major 
stereoisomer in the addition of alkyllithium reagents to 
(4) may result from a reactive conformation similar to 
that found for (2a), with addition of alkyllithium to the 
less hindered face, perhaps assisted by coordination to 
the sulfoximine oxygen. The observed stereoselectivity 
in these reactions is consistent with the retention of the 
solid-state conformation as a preferred conformation of 
the various molecules in solution. 
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~ 15 

, s i l  

c9 A o3 f2 

ol c7 

Fig. 8. The structure of one of the crystallographically independent 
molecules of compound (2a), showing the atom labels and 50% 
probability ellipsoids for the non-H atoms. 

Experimental 

C o m p o u n d  ( lc )  was prepared by a literature me thod  (David 
et al., 1995) based on an unpubl i shed  procedure  (Gibson & 
Wierzchleyski ,  1993). C o m p o u n d s  ( ld) ,  ( le) ,  (1~, (2a), (2b) 
and (2d) were prepared according to literature procedures  
(Jackson et al., 1996). C o m p o u n d  (3) was obtained f rom 
the Aldrich Chemica l  Company.  In each case, crystals were 
obtained by vapour  diffusion of  pe t ro leum ether (b.p. 333 -  
353 K) into an ethyl acetate solut ion of  the compound .  

Compound ( l c )  

Crystal data 

CIsH15NO352 Mo Ka radiation 
Mr = 321.40 A = 0.71069 ,~ 
Monocl in ic  Cell parameters  f rom 25 
P21/ a reflections 
a = 15.8782(11)  ,~ 0 = 17 .50-19.45 ° 
b = 5.7840 (9) A # = 0.363 m m -  
c = 17.1481 (9) .A T = 293 (2) K 
/3 = 107.535 (4) ° Plate 
V 1501.7 (3) A 3 0.40 × 0.35 x 0.05 m m  
Z = 4 Colourless  
Dx = 1.422 Mg m -3 
Dm not measured  

Data collection 

Rigaku AFC-7R diffractom- 
eter 

w/20 scans 
Absorpt ion  correction: 

~b scan (North et al., 
1968) 
Tmi, = 0.946, Tmax = 1.000 

3271 measured  reflections 
3271 independent  reflections 

2818 reflections with 
I > 2cr(/) 

0max = 27 ° 
h = 0 ---, 20 
k = 0 ----~ 7 
l = - 2 1  ---, 20 
3 standard reflections 

every 150 reflections 
intensity decay: none 

Refinement 

Ref inement  on F 2 
R[F 2 > 2o'(F2)] = 0.030 
wR(F 2) = 0.081 
S = 1.081 
3271 reflections 
192 parameters  
H atoms riding 
w =  1/[cr2(Fo) + (0.0325P) 2 

+ 0.7403P] 
where  P = (F,~ + 2F,?)/3 

Compound (ld) 
Crystal data 

CI6HITNO352 
M, = 335.43 
Monocl in ic  
C2/c 
a = 35.6712 (18) ,4, o 
b = 5.8847 (19) A 
c = 15.4068 (15) ,& 
/3 = 90.737 (7) ° 
V =  3233.8 (11) ~3 
Z = 8  
Dx = 1.378 Mg m -3 
D,,, not measured  

Data collection 

Rigaku AFC-7R diffractom- 
eter 

~ /20  scans 
Absorpt ion correction: 

scan (North et al., 
1968) 
Train = 0.962, Tm..,x = 1.000 

3532 measured  reflections 
3532 independent  reflections 

Refinement 

Refinement  on F 2 
R[F 2 > 2or(F2)] = 0.038 
wR(F 2) = O. 111 
S = 1.030 
3532 reflections 
202 parameters  
H a toms riding 
w =  1/[a2(F}) + (0.0524P) 2 

+ 2.4959P] 
where P = (F,~ + 2F,?)/3 

Compound (le) 
Crystal data 

C21H25NO3S2 
Mr = 403.54 

(z~/O')max = 0 .001  

mpmax = 0.333 e .~-3 
mpmin = - 0 . 2 8 6  e A - 3  

Extinct ion correction: 
SHELXTL 

Extinct ion coefficient: 
0.0004 (5) 

Scattering factors f rom 
International Tables for 
CD'stallography (Vol. C) 

Mo K~ radiation 
A = 0.71069 
Cell parameters  f rom 25 

reflections 
0 = 17 .05-20 .24  ° 
p = 0.340 m m -  
T = 293 (2) K 
Plate 
0.35 × 0.30 × 0.15 m m  
Colourless  

2710 reflections with 
1 > 2or(/) 

0max = 27 ° 
h = 0 - - ,  45 
k =  0---, 7 
l = - 1 9  ~ 19 
3 standard reflections 

every 150 reflections 
intensity decay: none  

( m / o ' ) m a x  = 0 . 0 2 4  

Z~Pmax = 0.277 e ,~-3 
Apmin = - 0 . 3 0 6  e ,~-3 
Extinct ion correction: 

SHELXTL 
Extinct ion coefficient: 

0 .00016 (19) 
Scattering factors f rom 

International Tables for 
CD'stallography (Vol. C) 

Mo Ka radiation 
A = 0.71069 .~ 
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Monoclinic  
P2t/n 
a = 10.370 (2) ,& 
b = 9.9267 (18) ,4, 
c = 19.9997 (16) /~  
fl = 94.285 (10)~ 
V 2053.0 (6) A 3 

Z = 4  
Dx = 1.306 Mg m - s  
Dm not measured 

Data collection 
Rigaku AFC-7R diffractom- 

eter 
w/20 scans 
Absorption correction: none 
4492 measured reflections 
4492 independent  reflections 
3479 reflections with 

I > 2o'(/) 

Refinement 

Refinement  on F 2 
R[F 2 > 2o.(F2)] = 0.038 
wR(F 2) -- 0.104 
S = 1.026 
4492 reflections 
292 parameters  
H atoms riding 
w = 1/[O.2(F 2) + (0.0444P) 2 

+ 1.11P] 
where  P = (F, 2, + 21:',2.)/3 

Compound (If) 
Crystal data 

C23H23NO352 
Mr = 425.54 
Orthorhombic  
P212121 
a = 9.968 (3) ,4, 
b = 11.6851 (14) 
c -- 18.509 (4) A 
g = 2155.9 (8) ~3 
Z = 4  
Dx = 1.311 Mg m -3 
Dm not measured 

Data collection 
Stoe-S iemens  diff ractometer  

with Cryost ream cooler  
(Cosier & Glazer, 1986) 

, d 0  scans 
Absorption correction: none 
2243 measured reflections 
1987 independent  reflections 
1342 reflections with 

I > 2cr(/) 

Cell parameters  from 20 
reflections 

0 = 9 .60-10 .50  ° 
# = 0.280 m m -  
T = 293 (2) K 
Prism 
0.25 x 0.25 × 0.10 mm 
Colourless 

0max = 27 ° 
h = 0 ---~ 13 
k = 0 ---, 12 
1 = - 2 5  ~ 25 
3 standard reflections 

every 150 reflections 
intensity decay: none 

(A/~)m.x  = 0.055 
Apmax = 0.358 e ~ - 3  
Apmin = - 0 . 3 4 3  e ,~-3 
Extinction correction: 

SHELXTL 
Extinction coefficient: 

0.0018 (6) 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Mo Ko~ radiation 
A = 0.71073 
Cell parameters  f rom 43 

reflections 
0 = 9 .79-10.95 ° 
# = 0.271 mm -1 
T = 160 (2) K 
Needle  
0.39 x 0.12 x 0.08 mm 
Colourless 

Rint " 0.031 
0max = 22.51 ° 
h = - 2  --~ 10 
k = - 12 ~ 12 
1 = - 1 9  ~ 19 
5 standard reflections 

frequency:  60 min 
intensity decay: 1% 

Refinement 

Refinement  on F 2 
R[F 2 > 2o-(F~)] = 0.035 
wR(F 2) = 0.095 
S = 1.024 
1987 reflections 
264 parameters  
H atoms riding 
w = 1/[cr2(Fo 2) + (0.0498P) 2] 

where  P = (Foe + 2F,?)/3 
(A/o)max = 0.003 
Ap,,~x = 0.271 e ,~-3 
Z~pmin = - 0 . 2 9 8  e ,~-3 

Compound (2a) 
Crystal data 

C24H37NO352Si2 
Mr = 507.85 
Triclinic 
PT 
a = 13.876 (7) .& 
b = 21.926 (8)oA 
c = 9.363 (2) A 
a = 97.05 (3) ° 
fl = 91.78 (3) ° 
"7 = 99.83 (3) ° 
V = 2781.7 (18) ,~3 
Z = 4  
Dx = 1.213 Mg m -3 
Om not measured 

Data collection 
Rigaku AFC-7R diffractom- 

eter 
~o/20 scans 
Absorption correction: none 
12 102 measured reflections 
12 102 independent  

reflections 
9505 reflections with 

I > 2a( / )  

Refinement 

Refinement  on F 2 
R[F 2 > 2or(F2)] = 0.036 
wR(F 2) = 0.109 
S = 1.044 
12 102 reflections 
596 parameters  
H atoms riding 
w = 1/[cr2(Fo 2) + (0.0582P) 2 

+ 0.8605P] 
where e = (Fo e + 2F,?)/3 

Compound (2b) 
Crystal data 

C27H35NO3S2Si2 
Mr = 541.86 

Extinction correction: 
SHELXTL 

Extinction coefficient: 
0.0011 (5) 

Scattering factors f rom 
International Tables for 
Crystallography (Vol. C) 

Absolute structure: 
Flack (1983) 

Flack parameter  = 0.39 (14) 

Mo K a  radiation 
A = 0.71069 ,~ 
Cell parameters  from 25 

reflections 
0 = 17.10-19.60 ° 
# = 0.302 m m -  
T = 293 (2) K 
Block 
0.4 x 0.4 × 0.2 mm 
Colourless 

0m~x = 27,02 ° 
h = 0 ---' 17 
k - - 2 7  ----, 27 
l = - l l  --~ 11 
3 standard reflections 

every 150 reflections 
intensity decay: 0.8% 

(A/o')max = 0.006 
Apmax = 0.406 e ,&-3 
mpmin = - 0 . 4 9 6  e ,&-3 
Extinction correction: 

SHELXTL 
Extinction coefficient: 

0.0019 (3) 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Mo Ko~ radiation 
A = 0 .71073/~  
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Monoclinic  
P21/c 
a = 11.142 (3) 
b - 17.128 (4) 
c = 15.541 (4 ) ,~  
/3 = 100.35 (3) ° 
V -  2917.6 (13) ~3 
Z = 4  
D~ = 1.234 Mg m -3 
Dm not measured 

Data collection 

Stoe-Siemens  diffractometer  
with Cryos t ream cooler  
(Cosier & Glazer, 1986) 

w/O scans with on-line 
profile fitting (Clegg, 
1981) 

Absorption correction: none 
5466 measured reflections 
5100 independent  reflections 

Refinement 

Refinement  on F 2 
R[F 2 > 20.(F2)] = 0.068 
wR(F 2) = 0.227 
S = 1.013 
5100 reflections 
336 parameters  
H atoms tiding 
w = 1/[0.2(Fo z) + 25.4072P] 

where P = (Fo 2 + 2F,?)/3 

Compound (2d) 
Crystal data 

CI9H25NO3S2Si 
Mr = 407.61 
Monocl inic  
P21/n 
a = 11.019 (2) ]k 
b = 17.093 (4) ,~ 
c = 11.044 (3) ,~ 
/3 = 99.73 (3) ° 
V = 2050.1 (8) ,~3 
Z = 4  
Dx = 1.321 Mg m -3 
Dm not measured 

Data collection 

Stoe-Siemens  diffractometer  
with Cryost ream cooler  
(Cosier & Glazer, 1986) 

w/O scans with on-line 
profile fitting (Clegg, 
1981) 

Absorption correction: none 
3442 measured reflections 
2638 independent  reflections 

Cell parameters from 32 
reflections 

0 = 11.34-12.44 ° 
# = 0.292 m m -  
T = 160 (2) K 
Block 
0.35 × 0.34 × 0.27 m m  
Colourless 

3599 reflections with 
I > 20-(/) 

Rint = 0 . 1 1 4  

0max = 24.97 ° 
h = - 1 3 - - ~  13 
k = 0 ---~ 20 
l = - 1 8  ~ 18 
4 standard reflections 

frequency: 60 min 
intensity decay: 2.4% 

(m/O')max = 0 . 0 5 0  
Apmax = 0.477 e ,~-3 
Apmin = - 0 . 4 1 3  e ,~-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Mo Ka radiation 
A = 0.71073 
Cell parameters from 34 

reflections 
0 = 10.25-12.16 ° 
# = 0.337 m m -  
T = 160 (2) K 
Block 
0.29 x 0.27 × 0.23 mm 
Colourless 

1989 reflections with 
I > 2~r(/) 

Rint = 0.054 
0max = 22.49 ° 
h = - 1 1  ~ 11 
k =  - 4  ---~ 18 
l = - 1 1  ~ 11 
5 standard reflections 

frequency:  60 min 
intensity decay: none 

Refinement 

Refinement  on F 2 
R[F 2 > 2a(F2)] = 0.047 
wR(F 2) = 0.149 
S = 1.197 
2638 reflections 
240 parameters  
H atoms tiding 
w = 1/[0.2(Fo) + (0.0252P) 2 

+ 7.8529P] 
where  P = (Fo 2 + 2F~)/3 

(m/O')max < 0 .001  
Apmax = 0 .361  e / ~ - 3  

Apmin = - - 0 . 3 4 7  e ,~-3 
Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

C o m p o u n d  (3) 

Crystal data 

C 8 H 8 0 2 S  

Mr = 168.20 
Orthorhombic 
Pbcn 
a = 9.747 (2) ~, 
b = 10.648 (2) .~ 
c = 15.418 (3) 
V = 1600.2 (5) ~3 
Z = 8  
Dx = 1.396 Mg m -3 
O,, not measured 

Mo Ka radiation 
A = 0.71073,4, 
Cell parameters from 32 

reflections 
0 = 11.40-12.09 ° 
# - 0.347 m m -  
T = 160 (2) K 
Block 
0.34 x 0.26 × 0.26 m m  
Colourless 

Data collection 

Stoe-Siemens  diffractometer  
with Cryost ream cooler 
(Cosier & Glazer, 1986) 

~ /0  scans with on-line 
profile fitting (Clegg, 
1981) 

Absorption correction: none 
3547 measured reflections 
1407 independent reflections 

Refinement 

Refinement  on F 2 
R[F 2 > 2o-(/72)] = 0.030 
wR(F 2) = 0.087 
S = 1.054 
1407 reflections 
100 parameters  
H atoms riding 
w =1/[0.2(F 2) + (0.0458P) 2 

+ 0.8206P] 
where P = (Fo 2 + 2F~)/3 

1212 reflections with 
I > 20-(/) 

Rtnt = 0.029 
0ma× = 24.95 ° 
h = - l l  --, 11 
k = - 1 2  ~ 12 
l = - 1 8  ~ 18 
5 standard reflections 

frequency: 60 min 
intensity decay: none 

(m/O')max ---- 0 . 0 0 3  
Apm,x = 0.329 e ,~-3 
Apmin = - - 0 . 5 0 8  e ] k  -3 
Extinction correction: none 
Scattering factors f rom 

International Tables for 
C~stallography (Vol. C) 

Tab le  1. Selected torsion angles ( ° ) f o r  the vinylsulfox- 

imines in series (1) 

Compound R C==C--S~O C==C--S~N 
( la)t  ipr - 145.6 - 11.6 
(1 b):l: Ph -9.1 - 132.0 
(Ic) H 1.77 (15) 130.43 (13) 
(ld) Me 5.6 (2) 133.3 (2) 
(le) c-C6Hll -- 141.47 (17) --7.1 (2) 
(If) PhCH2CH2 146.6 (5) 13.1 (5) 

t Bailey et al. (1993). :1: Dang et al. (1993). 
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Table 2. Selected torsion angles (o)for the o~-silylvinyl- 
sulfoximines in series (2) 

Compound R C:==C--S~-------O C~---C--S~N 
(2a)t iPr 109.98 (15) -123.66 (15) 
(2a)t iPr -115.94 (15) 117.76 (15) 
(2b) Ph 108.9 (5) - 125.1 (5) 
(2d) Me -0.8 (5) -134.7 (4) 

t Two crystallographically independent molecules. 

For compounds (1j') and (2d), data collection was restricted 
to a 0max of 22.5 °, because higher-angle intensities were very 
weak. H atoms were placed geometrically and refined with 
a riding model (including free rotation about C---C bonds), 
and with Ui.~o constrained to be 1.2 (1.5 for methyl groups) 
times Ueq of the carrier atom. For compound (le),  twofold 
disorder of the cyclohexyl group was resolved and refined with 
essentially equal occupancies [50.6 (6):49.4 (6)%], without the 
need for any constraints or restraints. 

For compounds (lc),  (ld),  ( le)  and (2a); data collection: 
MSC/AFC Diffractometer Control Software (Molecular Struc- 
ture Corporation, 1992); cell refinement: MSC/AFC Diffrac- 
tometer Control Software; data reduction: MSC/AFC Diffrac- 
tometer Control Software; program(s) used to solve structure: 
SHELXTL (Sheldrick, 1994); program(s) used to refine struc- 
ture: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and local pro- 
grams. For compounds (l f), (2b), (2d) and (3); data collec- 
tion: DIF4 (Stoe & Cie, 1988); cell refinement: DIF4; data 
reduction: local programs; program(s) used to solve structure: 
SHELXTL; program(s) used to refine structure: SHELXTL; 
molecular graphics: SHELXTL; software used to prepare ma- 
terial for publication: SHELXTL and local programs. 
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Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: FG!428). Services for accessing these 
data are described at the back of the journal. 
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Abstract 
The structure of 3,6'-dimethoxy-l',2'o~,3'/~,4'-tetrahydro- 
quinolino[3',2': 16,17]estra- 1,3,5(10)-triene, C27 H33 NO2, 
is reported. 

Comment  
The synthesis of the title compound, (I), via a boron 
trifluoride ethyl etherate-initiated cyclization reaction of 
the corresponding D-secoestrone imine derivative, will 

H 
C - NH 

M e O ~  H v HI v -,~ "OMe 

(I) 

be published elsewhere (Frank et al., 1998). The struc- 
ture was investigated to determine the relative config- 
uration of the newly formed stereogenic centres (C16 
and C17), which could not be established unambigu- 
ously by NMR spectroscopy. The B/C, C/D and DIE 
ring fusions are all trans. Rings A and F are both planar, 
rings B and E adopt distorted half-chair conformations, 
ring C a chair conformation and ring D an envelope 
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