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phenyl ring and the ethylene group. The sulfonyl plane 
is inclined at an angle of 84.6 (2) ° to the plane of 
the ethylene group, including its immediate substituents, 
and at an angle of 14.4 (1) ° to the benzopyranone group. 
In the structure of the related compound 3-[2-(4-chloro- 
phenylsulfonyl)ethenyl]-4H- 1-benzopyran-4-one [Krish- 
naiah, Narayana Raju, Lu, Chen & Narasinga Rao 
(1995). Acta Cryst. C51, 2429-2430], the correspond- 
ing angles are 60.3 (2) and 51.5 (2) ° , respectively. 

Comment 
Sulfones are compounds in which the S atom is 
bonded to two C atoms and two terminal O atoms in 
a tetrahedral arrangement (Truce, Klingler & Brand, 
1984). Sulfones have shown activity as antibacterial 
and antifungal agents. Dapsone has proven effective 
against leprosy, while diasone is highly effective against 
streptococcal and pneumococcal infections (Kharasch, 
Stampa & Nudenberg, 1953). The antifungal activity 
of some unsaturated sulfones has been found to be 
dependent upon substituent and stereochemical effects. 
The title compound, 3-[2-(phenylsulfonyl)ethenyl]-4H- 
l-benzopyran-4-one, (I), has been observed to display 
antifungal activity against Curvularia lunata and Fura- 
sium oxysporum (Mukundam, 1990). 
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Abstract 
In the title compound, C17H1204S, the bond distances 
reflect electron delocalization in the O4--C10==C9--  
C8==C7 chain. The molecule contains three nearly pla- 
nar segments, namely, the benzopyranone group, the 
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The crystal and molecular structure of (I) (Fig. 1) has 
been determined in order to study its stereochemistry 
and is part of a series of compounds derived from these 
antifungal agents having different substituents at the 6 
position of the 4H-l-benzopyran-4-one ring. Our aim 
is to observe the influences of these changes on the 
conformation of the ethenylsulfone moiety. 

The title molecule contains three nearly planar seg- 
ments, namely, the benzopyranone group, the phenyl 

o i  7  c10 o 4  

/ al ~ C8 V~ /~CI1 C12^ 

C4 

Fig. 1. An ORTEP plot (Johnson, 1965) of (l) with ellipsoids at the 
50% probability level. 
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ring and the ethylene group. The sulfonyl plane is in- 
clined at an angle of 84.6 (2) ° to the plane of the 
ethylene group, including its immediate substituents. 
The benzopyranone group is inclined at an angle of 
14.4 (1) ° to the sulfonyl plane. In the structure of the re- 
lated compound 3-[2-(4-chlorophenylsulfonyl)ethenyl]- 
4H-l-benzopyran-4-one (Krishnaiah, Narayana Raju, 
Lu, Chen & Narasinga Rao, 1995), where chlorine is 
attached to the phenyl ring, the corresponding angles 
are 60.3 (2) and 51.5 (2) °, respectively. 

Experimental 

A mix tu re  o f  1 . 7 4 g  (0.01 mol)  o f  4 - o x o - 4 H - l - b e n z o p y r a n -  
3 - c a r b o x a l d e h y d e ,  2 . 0 g  (0.01 mol)  o f  pheny l su l fony l ace t i c  
acid,  10 ml  o f  glacial  acet ic  ac id  and a cata lyt ic  a m o u n t  
o f  b e n z y l a m i n e  (0.2 ml)  was  hea ted  under  reflux for  2 h. 
The  reac t ion  mix tu re  was  then t rea ted wi th  50  ml o f  dry  
e ther  and a l l o w e d  to s tand overnight .  The  c o m p o u n d  wh ich  
separa ted  was  co l l ec ted  and recrys ta l l i zed  f rom glacial  acet ic  
ac id  to y ie ld  1.1 g (35%)  o f  (I) as l igh t -ye l low flakes 
(m.p.  481--482 K). 

Crystal data 

C17H1204S 
Mr = 312.3 
M o n o c l i n i c  
P21/c 
a = 12.062 (5) ,~, 
b = 11.652 (4) ]k 
c = 10.304 (4) ,~ 
/3 = 94.13 (3) ° 
V = 1444.4 (12) ,~3 

Z = 4  
Dx -- 1.436 M g  m -3  

Dm not  m e a s u r e d  

M o  K a  radia t ion 
A = 0 .71073  ,~, 
Cel l  pa ramete r s  f rom 25 

ref lec t ions  
0 = 1 0 - 2 5  ° 
# = 0 .24 m m  -~ 
T = 293 K 
Thin  plate 
0 .50  × 0 .30 × 0 .20  m m  
Color less  

Rint = 0 .0318  
0m,~x = 26 ° 
h = 0 ---~ 14 
k = - 14 ~ 14 
1 = - 1 2  ~ 12 
3 s tandard  ref lec t ions  

f requency :  120 min  
intensi ty  decay :  < 3 %  

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

d i f f r ac tome te r  
0 /20 scans  
A b s o r p t i o n  correc t ion:  

none  
5511 m e a s u r e d  ref lec t ions  
2 8 3 6  independen t  ref lec t ions  
1999 o b s e r v e d  ref lec t ions  

[ F  > 4o-(F)] 

Refinement 

R e f i n e m e n t  on  F 
R = 0 .039  
wR = 0 .042  
S = 1.78 
1999 ref lec t ions  
247  pa rame te r s  
H - a t o m  pa ramete r s  ref ined 
w = l/cr2(F) 

(A/o')max = 0.001 
mpmax = 0.19 e / ~ - 3  
Apmin = - -0 .38  e ,~-3  
Extinction correction: none 
Atomic scattering factors 

from Cromer & Waber 
(1974) 

Table  1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters (,~2) 

Ueq = ( l / 3 ) E i E j U i j a ~ a f a i . a j .  

x y z Veq 
S( 1 ) 0.7561 ( I ) 0.3129 ( I ) 0.0868 ( 1 ) 0.039 ( 1 ) 
O(I) 0.7406 (I) 0.3819 (2) -0.0290(2) 0.053 (I) 
0(2) 0.7751 (l) 0.1919 (I) 0.0726 (2) 0.052 (l) 
0(3) 0.4708 ( 1 ) 0.4400 ( I ) 0.3290 (2) 0.051 ( 1 ) 
0(4) 0.4072 ( 1 ) 0.1161 ( I ) 0.4565 (2) 0.047 ( 1 ) 
C( I ) 0.8704 (2) 0.3717 (2) 0.1817 (2) 0.037 ( 1 ) 
C(2) 0.9033 (2) 0.3224 (2) 0.3003 (2) 0.048 (1) 
C(3) 0.9931 (3) 0.3676 (3) 0.3736 (3) 0.064 ( 1 ) 
C(4) 1.0490 (3) 0.4601 (3) 0.3288 (3) 0.068 (I) 
C(5) 1.0159(3) 0.5088(3) 0.2123(3) 0.071 (1) 
C(6) 0.9249 (2) 0.4658 (3) 0.1370 (3) 0.055 ( 1 ) 
C(7) 0.6447 (2) 0.3324 (2) 0.1833 (2) 0.038 (1) 
C(8) 0.5984 (2) 0.2421 (2) 0.2356 (2) 0.037 ( 1 ) 
C(9) 0.5107 (2) 0.2401 (2) 0.3251 (2) 0.034 (1) 
C(10) 0.4830 (2) 0.1367 (2) 0.3708 (2) 0.042 (I) 
C( I I ) 0.3531 (2) 0.2090 (2) 0.5061 (2) 0.036 ( I ) 
C(12) 0.2768 (2) 0.1834 (2) 0.5967 (2) 0.045 (1) 
C(13) 0.2219(2) 0.2727(2) 0.6500(3) 0.051 (I) 
C(14) 0.2424 (2) 0.3856 (3) 0.6147 (3) 0.051 (I) 
C(15) 0.3172 (2) 0.4097 (2) 0.5244 (2) 0.043 ( 1 ) 
C(16) 0.3745 (2) 0.3201 (2) 0.4678 (2) 0.034 (1) 
C(17) 0.4542 (2) 0.3431 (2) 0.3691 (2) 0.035 (I) 

Table  2. Selected geometric parameters (A, °) 
S(I)---O(I) 1.439 (2) S(1)---O(2) 1.438 (2) 
S( 1 )--C( I ) 1,770 (2) S( 1 )--C(7) 1,742 (2) 
O(3)--C(17) 1.224 (3) O(4)---C(I 0) 1.338 (3) 
O(4)---C(11 ) 1.381 (3) C( 1 )---C(2) 1.382 (3) 
C( I )---C(6) 1.375 (4) C(2)---C(3) 1.380 (4) 
C(3)---C(4) 1.369 (5) C(4)~C(5) 1.361 (5) 
C(5)--C(6) 1.390 (4) C(7)----C(8) 1.325 (3) 
C(8)--C(9) 1.454 (3) C(9)--C(10) 1.345 (3) 
C(9)--C(17) 1.467 (3) C(1 I)--C(12) 1.390(3) 
C(I I)---C(16) 1.382(3) C(12)--C(13) 1.369(4) 
C(13)---C(14) 1.392(4) C(14)---C(15) 1.371 (4) 
C(15)---C(16) 1.403 (3) C(16)---C(17) 1.473 (3) 

O( 1)--S(I )--O(2) 118.4(1) O(I)--S(I)--C(I) 107.0(I) 
O(2)--S(I )---C(I ) 108.2(2) O( 1 )--S(1)---C(7) 109.9(1) 
O(2)--S( 1 )--C(7) 108.8(1) C( I )--S(I )---C(7) 103.7(1) 
C(10)---O(4)---C(11) 117.9(2) S( 1 )---C(1)--C(2) 119.4(2) 
S(1 )--C(I )--C(6) 119.7(2) C(2)~C(1 )--C(6) 120.9(2) 
C(1 )----C(2)---C(3) 119.3 (3) C(2)--C(3)--C(4) 120.2 (3) 
C(3)---C(4)--C(5) 120.3 (3) C(4)---C(5)----C(6) 120.8 (3) 
C( I )--C(6)--C(5) 118.5(3) S( 1 )---C(7)---C(8) 119.6(2) 
C(7)----C(8)--C(9) 128.2 (2) C(8)---C(9)--C(I 0) 116.5 (2) 
C(8)---C(9)----C(17) 124.0(2) C( 10)----C(9)---C(17) 119.5(2) 
O(4)--C(10)---C(9) 126.2(2) O(4)----C( 11 )--C(12) 115.7(2) 
O(4)---C( 11 )---C(16) 121.6(2) C(l 2)--C( 1 I)---C(16) 122.6(2) 
C( I 1 )---C( 12)----C(13) 118.0(2) C(12)--C(13)--C(14) 120.9(3) 
C(I 3)---C(14)---C(15) 120.6(3) C( 14)---C( 15)--C(16) 119.9(2) 
C(I I )--C( 16)---C(I 5) 118.0(2) C( I I )----C( 16)---C(17) 120.8(2) 
C(I 5)----C(16)---C(17) 121.2 (2) O(3)--C(I 7)---C(9) 124.0 (2) 
O(3)--C( 17)---C(16) 122.1 (2) C(9)---C( 17)---C(16) 113.9(2) 

C - - H  d is tances  vary  b e t w e e n  0.91 (3) and 0.98 ( 3 ) A .  The  
s t ructure  was  so lved  by  direct  m e t h o d s  and ref ined b y  full-  
matr ix  least  squares  min imiz ing  Ew(Fo-Fc) 2. 

Data  col lec t ion:  CAD-4 Software ( E n r a f - N o n i u s ,  1989).  
P rog ram(s )  used  to so lve  s tructure:  SHELXTL-Plus (Sheldr ick ,  
1990).  M o l e c u l a r  graphics:  ORTEP ( Johnson ,  1965).  

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and complete geometry have been deposited with 
the IUCr (Reference: BK1226). Copies may be obtained through The 
Managing Editor, International Union of Crystallography, 5 Abbey 
Square, Chester CHI 2HU, England. 
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Abstract 
The title compound, ten-butyl 2-chlorosulfonyl-l,3,4- 
thiadiazole-5-carbamate, CvHIoC1N304S2, is a 1,3,4- 
thiadiazole derivative related to sulfonamides. Bond 
lengths and angles indicate a strong interaction between 
the sulfonyl group and the thiadiazole ring. The sulfonyl 
moiety presents a distorted arrangement around the S 
atom. 

Comment 
Since Davenport (1945) reported that thiophene-2- 
sulfonamide is 40 times more active as a carbonic an- 
hydrase (CA) inhibitor than the sulfonamides, many 

heterocyclic sulfonamides have been prepared. Two im- 
portant facts connecting chemical structure with CA 
inhibitory action have been established. Firstly, five- 
membered derivatives are more effective than six- 
membered ones, and secondly, the presence of nitrogen 
and sulfur within the ring lead to the most potent CA 
inhibitors. We have obtained and determined the crystal 
structures of several 1,3,4-thiadiazolesulfonamides fol- 
lowing the method proposed by Young, Wood, Eichler, 
Vaughan & Anderson (1956) with minor modifications 
(Alzuet, Ferrer & Borr~is, 1991a; Pedregosa, Alzuet, 
Bomis, Fustero, Garcfa-Granda & Dfaz, 1993). 

In this work, as part of our program of systematic 
studies on unsubstituted sulfonamides and their metal 
complexes (Alzuet, Ferrer & Bomis, 1991b; Pedregosa, 
Casanova, Alzuet, Bornis, Garcfa-Granda & Gutierrez- 
Rodriguez, 1995), we have obtained and determined 
the crystal structure of 5-tert-butyloxycarbonylamino- 
1,3,4-thiadiazole-2-sulfonyl chloride (B-HatsC1) (B = 
butyloxycarbonyl), which is an intermediate in the 
synthesis of 5-tert-butyloxycarbonylamino- 1,3,4-thia- 
diazole-2-sulfonamide (B-H2ats) and 5-amino-l,3,4- 
thiadiazole-2-sulfonamide (Hats), in order to establish 
structural relations with sulfonamides. The presence of 
an S---C1 bond instead of the S- -N bond in the structure 
may, however, provide an insight into the reactivity of 
the intermediate and coordination properties of these 
compounds. 

tBuOH tBuOCOHN . _ _ ~ S - ~  SH H2N-- -~S '~sH + (BuOCO)20 ~NaOH 
N - - N  N - - N  

(I) CI2(g}/H20 ~/~ (II) 
/ /  

t S BuOCOHN--~ "~SO2C1 
N - - N  

B-HatsCl 

The endocyclic bond length C(2)--N(2) [1.294 (4),~] 
clearly indicates a double bond. The longer bond dis- 
tances [C(1)--N(1) 1.317 (4) and C(1)--N(3) 
1.354 (4)A] can be explained by a slight delocaliza- 
tion of electron density through the N(1), C(1) and 

o(1} o 3 
cL c ( 4 } ~  .... 6i~ {) 

/ " "  S(l) Cl(I) 

~ 0(4} 

N'~T) -- N(2} 

Fig. 1. The molecular structure of B-HatsC1 showing the atom- 
numbering scheme and 50% probability displacement ellipsoids. 
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