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C3' 1.2142 (4) 0.62256 (12 )  0.19913 (13)  0.0310 (4) 
03' 1.2674 (3) 0.61527 (10 )  0.28009 (9) 0.0395 (4) 
03 1.0856(5) 0.56555(11) 0.15411 (13)  0.0641 (6) 

Table 2. Selected geometric parameters (A, o) 
N1--CIA 1.485 (2) C2'--N3 1.333 (2) 
C1A--C1B 1.513 (3) C2'--O2' 1.234 (3) 
CIA~CI '  1.521 (2) N3~C3A 1.455 (2) 
CI ' - -OI '  1.229(2) C3A--C3B 1.516(3) 
CI'--N2 1.325 (2) C3A---C3' 1.541 (2) 
N2~C2A 1.442 (2) C3'--O3 1.231 (2) 
C2A--C2' 1.518 (2) C3'---O3' 1.260 (2) 

NI---CIA---CIB 110.3 (2) O2'---C2'--C2A 121.5 (2) 
N I----CIA~CI' 108.76(14) N3---C2'-~22A 115.9(2) 
C I B--K21A---C 1 ' 113.6(2) C2'--N3~C3A 120.3(2) 
Ol '--CI '--N2 124.3 (2) N3--C3A---C3B 110.6 (2) 
OI'---CI '~CIA 121.07 (15) N3---C3A~C3' 113.25 (14) 
N2---C I ' --C IA 114.6 (2) C3B--C3A--C3' 111.2 (2) 
C 1 '--N2---C2A 122.0(2) O3----C3'---O3' 125.9(2) 
N2--C2A--C2' 111.7 (2) O3--C3'--C3A 114.9 (2) 
O2'--C2'--N3 122.6 (2) O3'~C3'------C3A II 9.2 (2) 

o 

Table 3. Hydrogen-bonding geometry (A, °) 
D--H. • .A D--H H. • .A D. • .A D--H. • .A 

NI--HIN1. . .O1" 0.89 2.12 2.916(2) 150.8 
NI--H2NI. • .03" 0.89 1.89 2.716 (3) 154.3 
N3--HN3- - -02'" 0.86 2.12 2.922 (4) 154.2 
N1--H3NI. • .03'"' 0.89 2.17 3.030 (4) 161.3 
N2--HN2- • .03" 0.86 1.97 2.758 (3) 151.7 

Symmetry codes: (i) x -  ~, 3 _y ,  i - z ;  (ii) 1 +x, y, z; (iii) ½ +x, 3 _y ,  1 - z ;  
(iv) 2 - x, ½ +y,  ½ - z. 

Data collection: SDP ( E n r a f - N o n i u s ,  1985). Cel l  refinement: 
SDP. Data reduction: local program.  Program(s )  used to 
solve structure: SHELXS86 (Sheldr ick,  1985). Program(s)  used 
to refine structure: SHELXL93 (Sheldr ick ,  1993). Molecular 
graphics: INSIGHTII ( B i o s y m  Technolog ies ,  1995); Xtal-GX 
(Hall  & du Boulay ,  1995). Software used to prepare mater ia l  

for publication: local program.  

We thank the CSIR and DST, India, for financial 
support. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: AB1324). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CH1 2HU, England. 
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Abstract 
The structures of three 7-1actone derivatives, methyl 
11 -oxa- 10-oxobicyclo[6.3.0]undec-4-ene-9-carboxylate, 
C i 2H1604, methyl 11-oxa- 10-oxobicyclo[6.3.0]undec-2- 
ene-9-carboxylate, C12H1604, and methyl 9-oxa-10- 
oxobicyclo[6.3.0]undecane-11-carboxylate, C12HI804, 
have been solved in order to determine the relative 
configuration of their three asymmetric stereocentres. 

Comment 
7-Lactone rings are key structural features of many 
perfume oils (Moil, 1989). They also exhibit important 
biological activities such as cytotoxic, antitumoral and 
bactericidal properties (Hoffmann & Rabe, 1985). 

Among butyrolactone derivatives, a-methylene lac- 
tones are particularly important and can be prepared 
by decarboxylation-methylation of a-carbomethoxy- or 
a-carboxy-substituted lactones (Petragnani, Ferraz & 
Silva, 1986). Such substrates can be conveniently pre- 
pared by Mnnl-mediated addition of acetic acid deriva- 
tives on saturated systems (de Klein, 1986; Melikyan, 
1993). 

The potassium salt of monomethylmalonate is of 
particular interest as it allows the direct synthesis of 
7-1actones o~-substituted by a carbomethoxy group 
which are the precursors of c~-methylene lactones 
(Lamarque, M6ou & Brun, 1994). When applied to 
1,3-cyclooctadiene, such an approach leads to differ- 
ent stere©isomers as three stereocentres are formed dur- 
ing the reaction. While the geometry of two of them 
can be determined easily by NMR spectroscopy [cis 
or trans junction between the 7-1actone ring and the 
cyclooctene (Lamarque, M6ou & Brun, 1994)], it is 
very difficult to assign the relative configuration of 
the remaining stere©centre (i.e. the C atom bearing the 
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carbomethoxy group) by such a technique. The rela- 
tive configuration of the three asymmetric centres C8, 
C1 and C ll  is trans, trans in the three molecules. It 
is interesting to note that there is a greater geometric 
analogy between methyl 11-oxa-10-oxobicyclo[6.3.0]- 
undec-2-ene-9-carboxylate, (II), and methyl 9-oxa-10- 
oxobicyclo[6.3.0]undecane-11-carboxylate, (III), in spite 
of the presence of a double bond between C4 and C5 
in compound (II), than exists between methyl 1 l-oxa- 
10-oxobicyclo[6.3.0]undec-4-ene-9-carboxylate, (I), and 
(II) which both contain a double bond in the eight- 
membered ring. This similarity can be characterized 
by the torsion angles C10---C11--C13--O15 [-72.2 (1) 
and -71.8 (1)° in compounds (II) and (III), respectively] 
and C2--C1---C8--C7 [101.0(2) and 97.9 (1) ° in com- 
pounds (II) and (III), respectively]. For compound (I), 
the corresponding torsion-angle values are -69.8(2)  
and 81.2 (2) ° , respectively. 

o o Me MeO  o  
m 0i) 

also expressed through the crystal melting points, 356 
and 351 K for compounds (II) and (III), respectively, 
which differ significantly from the 382 K for compound 
(I). 

"-3 

C13 ~ ~ C2~L. C3 

09 

/* 

C4 

)c5 

Fig. 2. Molecular structure of (II) with displacement ellipsoids at the 
50% probability level. Meo j ) 

011) 

The same analogy also appears at the crystal-packing 
level, where the cells of compounds (II) and (III) are 
very similar with equivalent atomic positions. This is 

©•160•014 
c13 \ c z L ,  ca,° 

012 ~ 1 C 1 ~  C4 

C5 

Fig. 1. Molecular structure of (I) with displacement ellipsoids at the 
50% probability level. 

O 1 5 ~  O14 

C 7 ~  t_:t~ © 

Fig. 3. Molecular structure of (III) with displacement ellipsoids at the 
50% probability level. 

Experimental 

For all three compounds, the crystals used for X-ray analysis 
were grown from ethanol/hexane solutions. 

Compound (I) 
Crystal data 

CI2H1604 Cu Ka radiation 
Mr = 224.3 ,k = 1.5418 .~, 



G I ~ R A R D  P I ~ P E  et al. 1 6 9 7  

Monoc l i n i c  
P21/a 
a = 6.933 (2) .~ 

b = 22.519 (4)o,4, 
c = 7.408 (2) A 

/3 = 94.60 (3) ° 
V = 1152.8 (4) ~3 

Z = 4  
Dx = 1.29 M g  m -3 
D,, = 1.27 (2) M g  m -3 

D,, m e a s u r e d  by  f lotat ion 

Cel l  parameters  f rom 25 
ref lect ions 

0 = 1 5 - 4 5  ° 

# = 0 .80 m m -  
T = 293 K 
Square  platelet  
0.4 x 0.4 x 0.2 m m  
Colour less  

Data collection 
E n r a f - N o n i u s  C A D - 4  

d i f f rac tomete r  
0 scans  
Absorp t ion  correct ion:  

none  
2578 m e a s u r e d  ref lect ions  
2333 independen t  ref lect ions  

1783 observed  ref lect ions 
[I > 3 .00( / ) ]  

Refinement 

R e f i n e m e n t  on F 
R = 0.0479 
wR = 0.0479 
S = 0.71 
1783 ref lect ions  
145 parameters  
H a toms  p laced  in theo-  

retical positiOnSoWith 
bond  lengths  1 A and  
U = 0 .05A 2 

Rint-  0.035 
0max = 45 ° 
h = - 7  ---~ 7 
k = 0 ---, 23 
l = 0 ----~ 8 
3 s tandard  ref lect ions 

f requency:  60 min  
in tens i ty  decay:  none  

Uni t  weigh ts  appl ied  

(A/a)max = O. 12 
Apmax = +0.24 e / ~ - 3  

Apmin = - 0 . 2 1  e ~ - 3  
Ex t inc t ion  correct ion:  none  
A t o m i c  scat ter ing factors  

f rom International Tables 
for X-ray Crystallography 
(1974, Vol. IV, Table 

2.3.1) 

T a b l e  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (A2 ) for (I) 

Ueq = (1 /3 )E i~ jU i j a~a~ 'a i . a j .  ) 

x y Z Ueq 
CI 0.4595 (3) 0.3796 (1) 0.6530(3) 0.03 (1) 
C2 0.6293 (4) 0.3942 ( 1 ) 0.5465 (3) 0.04 (1 
C3 0.7220 (4) 0.4554 ( I ) 0.5904 (4) 0.05 ( l 
C4 0.9048 (4) 0.4564 ( l ) 0.7217 (4) 0.05 ( 1 
C5 0.8898 (4) 0.4221 (1) 0.8987 (4) 0.05 (I 
C6 0.7203 (4) 0.4387 ( I ) 0.9995 (3) 0.05 ( I 
C7 0.5483 (4) 0.4117 ( I ) 0.9796 (3) 0.04 ( 1 
C8 0.5100(3) 0.3622(I) 0.8517(3) 0.03(I 
09 0.3359 (3) 0.3303 ( 1 ) 0.9012 (2) 0.04 (1 
C10 0.2394 (4) 0.3079 ( I ) 0.7525 (3) 0.04 (1 
C11 0.3372 (3) 0.3266 (I) 0.5855 (3) 0.03 (I 
O12 0.0946 (3) 0.2789 (1) 0.7630 (2) 0.06 ( 1 
C 13 0.1946 (4) 0.3379 ( 1 ) 0.4249 (3) 0.04 ( 1 
O 14 0.1595 (4) 0.3856 ( I ) 0.3627 (3) 0.07 ( l 
OI5 0.1120 (3) 0.2882 (l) 0.3609(2) 0.05 (I 
Cl6 -0.0260 (5) 0.2941 (I) 0.2072 (3) 0.06 (2) 

T a b l e  2. Selected geometric parameters (,4, °) for (I) 
c i - - c 2  1.505 (3) c8--09 1.476 (3) 
c1--c8 1.536 (3) 09--c10 1.341 (3) 
Cl- -Cl l  1.525 (3) CI0--C11 1.517 (3) 
C2--C3 1.544 (3) Cl0--4)l 2 1.205 (3) 
C3--C4 1.535 (4) CI l--C13 1.506 (3) 
C4--C5 1.533 (4) CI3--O14 1.186 (3) 
C5--C6 1.490 (3) Cl 3--OI5 1.327 (3) 
C6--C7 1.336 (3) O15--C16 1.433 (3) 
C7--C8 1.473 (3) 

C2---C I---C8 115.5 (2) 
C8---CI---CI I 101 .I (2) 
C 1--C2--C3 114.5 (2) 
C2--C3---C4 117.1 (2) 
C3--C4--C5 115.2 (2) 
C4---C5---C6 114.4 (2) 
C5--C6---C7 124.3 (2) 
C6---<27--C8 121.9 (21 
C I---C8--C7 116.0 (2) 
C 1--C8---O9 103.5 (2) 
C7---C8--O9 108.5 (2) 

C o m p o u n d  ( I I )  

Crystal data 

C12H1604 
Mr = 224.3 
Monoc l i n i c  

P211a 
a - 7.116 (2) 
b = 23.074 (4) A, 
c = 7.266 (2) 
/3 = 100.45 (3) ° 
V = 1173.3 (4) /~3 

Z = 4  
Dx = 1.27 M g  m -3  

D m =  1.28 (2) M g  m -3 

D,, m e a s u r e d  by  f lotat ion 

c8--09---c I 0 I10.1 (2) 
09---c I o- -c  I I 109.8 (2) 
cI I----c 10---012 129.2 (2) 
09--c10--012 120.9 (2) 
c I--C 1 l---ClO 102.9 (2) 
CI---C 11---CI 3 116.1 (2) 
CI0--CI I---C 13 112.5 (2) 
CI 1 ~ 1 3 - ~ 0 1 4  124.1 (2) 
C t 1 ~ 1 3 - - 0 1 5  112.1 (2) 
OI4---C 13--O15 123.7 (2) 
Cl 3--O15---C16 116,5 (2) 

Cu Ko~ radia t ion  

A = 1.5418,4,  
Cel l  pa ramete r s  f rom 25 

ref lect ions  
0 = 1 5 - 4 5  ° 

= 0.79 m m - ]  
T = 293 K 
Square  pr i sm 
0.3 x 0.2 x 0.2 m m  
Colour less  

Data collection 
E n r a f - N o n i u s  C A D - 4  

d i f f rac tomete r  
0 scans  
Absorp t ion  correct ion:  

none  
2760 measu red  ref lect ions  
2488 independen t  ref lect ions  
1756 observed  ref lect ions  

[I > 3.00.(/)] 

Refinement 

R e f i n e m e n t  on F 
R = 0 .0424 
wR = 0.0424 
S = 0.64 
1756 ref lect ions 
145 parameters  
H a toms  p laced  in theo- 

retical positiOnSoWith 
bond  lengths  1 A and  
U = 0 .05A 2 

Rint = 0.028 
0max = 45 ° 
h = - 8  ---, 8 
k = 0 ---~ 24 
l = 0 ~ 8  
3 s tandard  ref lect ions  

f requency:  60 min  
in tens i ty  decay:  none  

Uni t  we igh t s  appl ied  
(A/0.)max = 0.11 
Apm~ -- +0.22 e ,~-3  

APmin - - -0.18 e ~ - 3  
Ex t inc t ion  correct ion:  none  
A t o m i c  scat ter ing factors  

f rom International Tables 
for X-ray Crystallography 
(1974, Vol. IV, Table 
2.3.1) 

T a b l e  3. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (A2 ) for (I1) 

Ueq = ( 1 / 3 ) E i E j U o a ~ a ; a i . a  j. 

x y z Ueq 
C l 0.5645 (3) 0.3740 ( I ) 0.9586 (3) 0.04 ( 1 ) 
C2 0.7313 (4) 0.3744 ( I ) 0.8564 (4) 0.06 ( l ) 
C3 0.8612 (4) 0.4289 (2) 0.8865 (5) 0.09 (2) 
C4 0.9893 (4) 0.4291 (2) 1.0760 (6) 0.09 (2) 
C5 0.9370 (5) 0.4464 (I) 1.2307 (6) 0.08 (2) 
C6 0.7482 (5) 0.4692 (1) 1.2421 (6) 0.09 (2) 
C7 0.6038 (4) 0.4209 ( I ) 1.2891 (4) 0.06 ( 1 ) 
C8 0.6070 (3) 0.3667 ( I ) 1.1720 (3) 0.04 ( I ) 
09 0.4509 (2) 0.3313 ( I ) 1.2182 (2) 0.05 ( I ) 
C 10 0.3529 (3) 0.3056 ( 1 ) 1.0663 (3) 0.04 ( 1 ) 
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Cll 0.4318(3) 0.3230(1) 0.8969(3) 0.03(1 
O12 0.2218(3) 0.2740(I) 1.0780(3) 0.06(1 
C13 0.2766(3) 0.3336(1) 0.7261 (3) 0.04(I 
O14 0.2322(3) 0.3817(1) 0.6690(3) 0.08(I 
O15 0.1942 (2) 0.2862 (I) 0.6541 (2) 0.05 (1 
C16 0.0418(4) 0.2933(1) 0.4936(3) 0.06 (1 

T a b l e  4 .  Selected geometric parameters (A, °)for (II) 
C I - - C 2  1.510 (3) C8--O9 1.466 (3) 
C I - -C8  1.534 (3) C10--O9 1.333 (3) 
C I - - C l l  1.524(3) C I0 - -CI  I 1.497(3) 
C2---C3 1.553 (4) CI0---OI 2 1.199 (3) 
C3---C4 1.507 (5) CI 1--C13 1.524 (3) 
C4---C5 1.309 (5) C I 3 - - O I 4  1.207 (3) 
C5--C6 1.459 (4) C13--OI5  1.305 (3) 
C6--C7 1.594(4) C16---O15 1.451 (3) 
C7---C8 1.515 (3) 

C2---C1~C8 118.0(2) C8--O9--C10 111.3(2) 
C8--C1--C11 102.2(2) O9--C10---C11 110.1 (2) 
C 1--C2---C3 115.9(2) CI I--CI0---O12 129.3(2) 
C2--C3---C4 112.2 (3) O9--C10---O12 120.6 (2) 
C3--C4---C5 124.5 (3) C I - - C I  I---C10 105.7 (2) 
C4- -C5- -C6  124.5 (3) CI- -C11--C13 115.7 (2) 
C5~-C6--C7 113.3 (2) C10---CI I--C13 112.8 (2) 
C6- -C7- -~8  112.4 (2) Cll---C13--O14 122.2 (2) 
C1--C8--C7 117.2(2) C1 I---C13--O15 113.5(2) 
C1--C8---O9 105.9 (2) O14--C13--O15 124.2 (2) 
C7---C8--O9 104.0 (2) C13- -O15- -CI6  116.3 (2) 

C o m p o u n d  ( lI l )  

Crystal data 

C12H1804  C u  Kc~ radiation 
Mr = 226.3 A = 1.5418 ,~ 
Monoclinic Cell parameters from 25 
P21/ a reflections 
a = 7.147 (2) ,~ 0 = 15-45  ° 
b = 23.199 (4) ~, # = 0.77 m m - t  
c = 7.357 (2) A, T = 293 K 
/3 = 100.50 (3) ° Square prism 
V =  1199.4 (4).A, 3 0.4 × 0.2 × 0.2 mm 
Z = 4 Colourless 
Dr = 1.25 Mg m -3 
Dm = 1.26 (2) Mg m -3 
Dm measured by flotation 

Data collection 
Enraf-Nonius CAD-4 

diffractometer 
0 scans 
Absorption correction: 

none 
2799 measured reflections 
2706 independent reflections 
1923 observed reflections 

[I > 3.0o-(/)1 

Rint = 0 . 0 3 3  

0max = 45  ° 

h = - 8 ~ 8  
k =  0 - - ,  23 
1 = 0 - - , 8  
3 standard reflections 

frequency: 60 min 
intensity decay: none 

Table  5. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (A2 ) for (HI) 

Ucq : (1/3)~,~)Voa~ af a,.a j. 

x 
C I 0.4894 (1) 
C2 0.6526 (2) 
C3 0.7935 (3) 
C4 0.9229 (2) 
C5 0.8702 (3) 
C6 0.6706 (4) 
C7 0.5568 (2) 
C8 0.5418 (2) 
O9 0.3878 ( 1 ) 
C10 0.2797 (2) 
CI1 0.3556 (1) 
O12 0.1449 (2) 
C13 0.2023 (2) 
O14 0.1673 (2) 
OI5 0.1172(I) 
C16 -0.0278 (2) 

0.3727 (1) 
0.3730 (I) 
0.4231 (I) 
0.4237 ( 1 ) 
0.4639 ( 1 ) 
0.4682 ( I ) 
0.4181 I) 
0.3645 I ) 
O.3303 I ) 
0.3059 I) 
0.3214 I) 
0.2755 1 ) 
O.3322 1 ) 
0.3788 ( ) 
0.2847 1 ) 
0.2898 ( ) 

1.0150(I) 0.03 (1) 
0.9105 (2) 0.06 (1) 
0.9379 (3) 0.07 (I) 
1.1296 (3) 0.07 (I) 
1.2712 (4) 0.09 (1) 
1.2899 (3) 0.10 (2) 
1.3446 (2) 0.06 ( 1 ) 
1.2242 (2) 0.04 ( 1 ) 
1.2757 ( I ) 0.05 ( I ) 
1.1303(2) 0.04(1) 
0.9565 ( I ) 0.03 ( I ) 
1.1426 (I) 0.06 (I) 
0.7898 (2) 0.04 (1) 
0.7208 (2) 0.08 (1) 
0.7246 ( I ) 0.05 ( I ) 
0.5621 (2) 0.06 (I) 

T a b l e  6. Selected geometric parameters (,4, °)for (III) 
C1~C2  1.509 (2) C7---C8 1.519 (2) 
C1~C8 1.528 (2) C8--O9 1.462 (2) 
C1- -CI I  1.538(I) O9- -CI0  1.327(I) 
C2---C3 1.527 (3) C I ~ I 1  1.520 (1) 
C3--C4 1.539(3) C 1 ~ 1 2  1.211 (I) 
C ~ - C 5  1.497 (3) C13--4314 1.201 (I) 
C5--C6 1.461 (3) CI3--O15 1.307 (1) 
C6--C7 1.514 (3) O15~C16 1.437 (2) 

C2---C 1--C8 116.3 ( I ) C 1--C8--O9 105.7 ( 
C 8 - ~  c" 1 ~C" 11 102.2 ( 1 ) C 7 - - C 8 ~ O 9  105.6 ( 
C 1--C2--C3 119.2 ( 1 ) C8~O9---C 10 112.2 ( 
C 2 ~ C 3 - - C 4  113.5 (2) O9~C10---C11 109.4 ( 
C3--C4--C5 117.3(2) CI 1---C10--O12 127.7( 
C4--C5---C6 118.8(2) O9~C'10---O 12 122.9( 
C5~C'6--C7 123.6 (2) C I ~ C 1  l - -C10 104.3 ( 
C6~C7---C8 117.2 (2) O I ~ - C I  3--O15 123.8 ( 
C I---C8~C'7 117.6(1) C13--O15---C16 116.9( 

For all compounds, data collection: CAD-4 Sofm'are (Enraf- 
Nonius, 1977); cell refinement: CAD-4 Software; data reduc- 
tion: DATARED (Prpe, 1979); program(s) used to solve struc- 
tures: MULTAN80 (Main et al., 1980); program(s) used to re- 
fine structures: SHELX76 (Sheldrick, 1976); molecular graph- 
ics: ORTEPII (Johnson, 1976); software used to prepare ma- 
terial for publication: AME (Software Systems, 1986). 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: PAl219). Copies may be obtained through The 
Managing Editor, International Union of Crystallography. 5 Abbey 
Square, Chester CHI  2HU, England. 

Refinement 

Refinement on F 
R = 0.0442 
wR = 0.0442 
S = 0.66 
1923 reflections 
145 parameters 
H atoms placed in theo- 

retical positiOnSowith 
bond lengths 1 A and 
U = 0.05A 2 

Unit weights applied 
(A /o ' )max  = 0.11 

Apmax = + 0 . 1 8  e ~ - 3  
Apmin = - - 0 . 2 0  e .A, -3  
Extinction correction: none 
Atomic scattering factors 

from International Tables 
for X-ray Crystallography 
(1974, Vol. IV, Table 
2.3.1) 
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2,5-Dithiahexane- 1,6-diyl-4,4'-bis(1,3- 
dioxolan-2-one) 

ALEXANDER J. BLAKE,* t SIMON PARSONS, HEIKO 
RICHTV_~NHAIN t AND MARTIN SCHRODER t 

Department of  Chemistry, The University of  Edinburgh, West 
Mains Road, Edinburgh EH9 3J J, Scotland. E-mail: a.j. 
blake @ nott. ac. uk 

The molecule occupies a crystallographic inversion 
centre and therefore possesses Ci molecular symmetry. 
A small number of structures containing 1,3-dioxolan- 
2-one units have been reported and some relevant 
molecular-geometry parameters are given in Table 3. 
Compound (I) has no reported e.s.d.'s and those for 
(IV) are high, presumably due in part to the presence of 
the I atom. The useful comparisons are therefore with 
compounds (II) and (III), and the title compound shows 
a very similar geometry to these compounds. 

o 

o,.Jk.o 
L_d 

(13 

O 

o/JL.o 

HO 
(1I) 

o 
o/U,..O 0 

o)t,.o 
, 

"CI OH 

(ni) (iv) 

(Received 8 January 1996; accepted 1 February 1996) 

Abstract 
Molecules of the title compound, C10H1406S2,  possess 
crystallographically imposed inversion symmetry, with 
the central S- -C-- -C--S  moiety assuming an ideal trans 
conformation. Molecular-geometry parameters within 
the 1,3-dioxolan-2-one substituent are compared with 
those found in the small number of related compounds 
whose structures have been determined. 

The 1,3-dioxolan-2-one ring is not planar; an excel- 
lent least-squares plane may be defined by atoms O1, 
C2, 0 2  and 03  [mean deviation 0.005 (3) A], but atoms 
C4 and C5 lie 0.122(5) below and 0 .158(5)A above 
this plane, respectively. This imparts a twist conforma- 
tion to the ring which is distinct from the conformation 
seen in compound (II) where atoms C4 and C5 are dis- 
placed unequally (by 0.04 and 0.13 ,~,, respectively), but 
in the same direction, from the carbonate plane (Moen, 
1982). In compound (III), the ring conformation is es- 
sentially planar (Katzhendler, Ringel, Goldblum, Gibson 

Comment 
The title compound, (V), is a product of the reaction 
shown below (Pett et al., 1988). 

H s ~ S H  DMF 

O Cs2CO- 3 LX.....cl 

OH 

c I ~ S ~ s / " - ~ C  I 
OH 

24 h [ DMF 
373 K 1 Cs2CO3 

o 
H O-g o 

(V) +2 CsCI 
O 

+2 H20 

t Present address: Department of Chemistry, The University of 
Nottingham, University Park, Nottingham NG7 2RD, England. 
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y 02' 
01~' 
~"  "~ 03' 

C4' $2 C3 

Fig. 1. A view of the title molecule with the atom-numbering scheme; 
I atom C3a is related to atom C3 by inversion through (2,0,0). 

Displacement ellipsoids enclose 50% probability surfaces and H 
atoms are represented by small spheres of arbitrary radii. 
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