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Refinement 

Refinement  on F" 
R[F" > 2a(F2)] = 0.063 
wR(F") = 0.227 
S = 1.090 
3021 reflections 
212 parameters  
H atoms: see below 
w = l/let'(F,,) + (0.1572P) 2 

+ 0.2382P1 
where  P = (F,~ + 2F,?)/3 

(/~/Cr)m~,~ = <0.001 

z2bOmax = 0.241 e ,K--3 
Apmin = --0.266 e ,~--~ 
Extinction correction: 

SHELXL97 (Sheldrick, 
1997a) 

Extinction coefficient: 
0.0058 (14) 

Scattering factors from 
International Tables for  
Crystallography (Vol. C) 

Tab le  1. Selected geometric parameters (,4, °) 
N4----C8 1.344 (3) N 1--4~,'6 1.470 (3) 
N4---C5 1.464 (3) N1--C2 1.470 (3) 
N4--C3 1.465 (2) Ol ~C7 1.211 (3) 
O2--C8 1.219 (3) C2--C 10 1.530 (3) 
N I---C7 1.345 (3) 

C8--N4--C5 122.2 (2) C7--N 1--42J6 120.5 (2) 
C8--N4--C3 120.8 (2) C7--N 1---C2 120.5 (2) 
C5--N4--C3 116.6 (2) C6--N 1--C2 119.1) (2) 

The formyl  H atoms were located from the difference map; 
their displacement  parameters  were kept fixed. The H atoms 
of  the CH, CH2 and CH3 groups were fixed using geometrical  
considerations; their overall d isplacement  parameters  were 
refined. 

Data collection: MSC/AFC Diffractometer Control Software 
(Molecular  Software Corporation, 1995a). Cell refinement: 
MSC/AFC Diffractometer Control Sofm'are. Data reduction: 
TEXSAN (Molecular  Structure Corporation, 1995b). Pro- 
gram(s) used to solve structure: SHELXS97 (Sheldrick, 1997b). 
Program(s)  used to refine structure: SHELXL97 (Sheldrick, 
1997a). Molecular  graphics: ZORTEP (Zsolnai, 1997). Geo- 
metrical calculations: PARST (Nardelli,  1983). Software used 
to prepare material for publication: SHELXL97. 
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Abstract 
Troglitazone (or 5- { 4- [(6-hydroxy-2,5,7,8-tetramethyl- 
chroman-2-yl ) methoxy ] benzyl } thiazolidine-2,4-dione, 
C24H27NO55) is the first euglycemic drug. The mol- 
ecules are held together in the lattice by intermolecular 
hydrogen bonds between the hydroxy O atom of the 
chroman moiety, and the ketone O and ring N atom of 
the thiazolidine-2,4-dione moiety. 

PL acknowledges Professor J. Shashidhara Prasad and 
Dr M. A. Sridhar, Department of Studies in Physics, 
University of Mysore, India, for X-ray data collection. 

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: VJ1091). Services for accessing these 
data are described at the back of the journal. 
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Comment  
The title compound, (I), has been prepared according 
to the procedure of Horikoshi et al. (1994) as part of 
our antidiabetic research. X-ray diffraction studies have 
been undertaken, as the structure has not previously 
been reported in the literature. 

M r 2  

M c / O  Mc 

Me O It 

(I) 

The molecular structure of (I) is shown in Fig. 1. All 
the bond parameters are normal (Allen et al., 1987). 
The C23--O4 and C24--O5 bond lengths are 1.198 (4) 
and 1.206 (4) ,4,, respectively. This indicates that they are 
carbonyl groups, as found in 1,3-thiazolidine-2,4-dione 
(Forn et al., 1975) and in 3-phenyl-l,3-thiazolidine-2,4- 
dione (Stankovic & Andretti, 1979). 
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Fig. 1. The molecular structure of (I), showing 50% probability displacement ellipsoids. H atoms are shown as spheres of arbitrary radii. 

The  crystal  lattice conta ins  enan t iomer ic  molecu les ,  
with  RS and SR conf igura t ions  at the chiral  centres,  C1 
and C22. The  th iazo l id ine -2 ,4 -d ione  r ing is essent ia l ly  
planar. However ,  the d ihydropyran  r ing o f  the c h r o m a n  
moie ty  a s sumes  a hal f -chai r  confo rmat ion ,  as e v i d e n c e d  
by the endocyc l i c  tors ion angles  (Duax et al., 1976). The  
hyd roxy  O1 a tom of  the c h r o m a n  moie ty  is i n v o l v e d  
in in te rmolecu la r  h y d r o g e n  bond ing  wi th  the N1 a tom 
and one  o f  the carbonyl  O atoms,  n a m e l y  0 5 ,  o f  the 
t h i azo l id ine -2 ,4 -d ione  moiety.  This  h y d r o g e n - b o n d i n g  
s c h e m e  (Table 2) s tabil izes the crystal  structure. The  

L/ 

Fig. 2. Packing diagram of (I), viewed down the b axis. The hydrogen 
bonds and van der Waals contacts are shown as broken and dotted 
lines, respectively. 

crystal  pack ing  is s h o w n  in Fig. 2. Add i t iona l  stabili ty 
c o m e s  f rom the van der  Waals contacts  wh ich  O1 
has wi th  N1 [3.302 (4) ,~]  and 0 5  [3.272 (4),4,] across 
centres  of  symmetry .  These  contacts  are shown  as dot ted  
l ines in Fig. 2. 

Experimental 

Crystals of (I) suitable for X-ray diffraction were grown from 
solution in a mixture of propan-2-ol and acetone. 

Crystal data 

C24H27NO55 Cu Ka radiation 
Mr = 441.54 A = 1.5418 
Monoclinic Cell parameters from 20 
P21/c reflections 
a = 16.239 (3) ,~, 0 = 25.0--30.9 ° 
b -- 11.717(3) A, # = 1.602 mm -~ 
c = 11.627 (4) ,~, T = 298.2 K 

= 93.69 (2) ° Needle 
V = 2207.7 (9) /~3 0.50 × 0.30 × 0.25 mm 
Z = 4 Colourless 
Dx = 1.328 Mg m -3 
O,, not measured 

Data collection 
Rigaku AFC-7S diffractom- 

eter 
a;/20 scans 
Absorption correction: 

~, scan (North et al., 
1968) 
Tm~, -" 0.545, Tma~ = 0.670 

5218 measured reflections 
4421 independent reflections 
3170 reflections with 

I > 1cr(/) 

Refinement 

Refinement on F 
R = 0.062 
wR -- 0.056 

Ri,t = 0.02 
0m~,x = 70.12 ° 
h = - 1 9  ---* 19 
k =  - 14 ----~ 0 
1 = 0 ---~ 14 
3 standard reflections 

every 150 reflections 
intensity decay: 0.30% 

(A/tr)max < 0.001 
Apma~ = 0.29 e ,~-3 
Apmi. = -0 .33  e ,~-3 
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S = 2.039 
3170 reflections 
388 parameters 
All H atoms refined 
w = I/tot'(F,,) 

+ O.O0016]F,,I 2] 

Extinction correction: none 
Scattering factors from 

International Tables for 
Crystallography (Vol. C) 

Table  1. Selected geometric parameters  (,4, o) 

SI--C22 1.814 (4) 05--(724 
S I--C24 1.756 (3) N I--C23 
O4--C23 I. 198 (4) N 1 --(.'24 

C22--S 1~C24 93.6 (21 O4--C23--C22 
C23--N 14724 118.9 (3) N I--C23--C22 
S1~22--C21 113.3 (3) S1--C24--O5 
S I ~22----C23 105.8 (2) S1~24---N1 
O4--C23--N I 124.0 (3) O5---C24--N 1 

1.206 (4) 
1.362 (4) 
1.376 (4) 

124.3 (3) 
111.8 (3) 
125.2 (3) 
109.9 (2) 
124.9 (31 

Table  2. Hydrogen-bonding geometry (A, o) 

D--H. • .A D--H H. • .A D. • .A D--H. • .A 
NI--H2...O1' 0.97 (3) 1.99 (3) 2.827 (4) 143 (3) 
©l--H1..-05" {).76 (4) 2.17 (4) 2.870 (4) 153 (5) 
Symmetry codes: (i) i + x,y, 1 + :: ( i i ) x -  l , y , z -  1. 

The structure was solved by direct methods using SIR92 
(Altomare et al., 1993) and was refined by least-squares 
procedures. All calculations were performed using TEXSAN 
software (Molecular Structure Corporation, 1995). 

Data collection: MSC/AFC Diffract©meter Control Soft- 
ware (Molecular Structure Corporation, 1994). Cell refine- 
ment: MSC/AFC Diffract©meter Control Software. Data reduc- 
tion: TEXSAN. Program(s) used to solve structure: SIR92. Pro- 
gram(s) used to refine structure: TEXSAN. Molecular graphics: 
TEXSAN. Software used to prepare material for publication: 
TEXSAN. 

The  authors  a c k n o w l e d g e  Drs A. Venka te swar lu  and 
K. Anj i  R e d d y  for  their  interest  and e n c o u r a g e m e n t  in 
this work .  

Supplementary data for this paper are available from the IUCr 
electronic archives (Reference: DEI099). Services for accessing these 
data are described at the back of the journal. 

. . . . . . . . . . . . . . .  

R e f e r e n c e s  
Allen, F. H., Kennard, O., Watson, D. G., Brammer, L., Orpen, A. G. 

& Taylor, R. (1987). J. Chem. Soc. Perkin Trans. 2, pp. S1-19. 
Altomare, A., Cascarano, M., Giacovazzo, C. & Guagliardi, A. (1993). 

J. Appl. Crvst. 26, 343-350. 
Duax, W. L., Weeks, C. M. & Roher, D. C. (1976). Topics in 

Stere©chemistry, Vol. 9, edited by E. L. Eliel & N. Allinger, pp. 
271-383. New York: John Wiley. 

Form G. R., Raper, E. S. & Downe, T. C. (1975). Acta Crvst. B31, 
2181-2184. 

Horikoshi, H., Yoshioka, T., Kahasaki, T., Nakamura, K., Matsunama, 
N., Yamaguchi, K. & Sasahara, K. (1994). Annu. Rep. SanL3'o Res. 
Lab. 46, 1-57. 

Molecular Structure Corporation (1994). MSC/AFC Diffract©meter 
Control Software. MSC, 3200 Research Forest Drive, The Wood- 
lands, TX 77381, USA. 

Molecular Structure Corporation (1995). TEXSAN. Single Crystal 
Structure Analysis Software. Version 1.7-2. MSC, 3200 Research 
Forest Drive, The Woodlands, TX 77381, USA. 

North, A. C. T., Phillips, D. C. & Mathews, E S. (1968). Acta Co,st. 
A24, 351-359. 

Stankovic, S. & Andretti, G. C. (1979). Acta Co'st. B35, 3078-3080. 

Acta Cryst. (1999).  C 5 5 , 4 1 3 - 4 1 6  

Two absorption furosemide prodrugs 

ALVARO W. MOMBR0, a RAOL A. MARmZCURRENA, a 

LEOPOLDO SUESCUN, a HELENA PARDO, a EDUARDO MANTA b 
AND CAROLINA PRANDI b 

"Lab©rat©rio de Cristalografia y Quimica del Estado S61ido, 
Facultad de Qu[mica, Universidad de la Reptiblica, 
Montevideo, Uruguay, and t'Cdtedra de Quimica 
Farmacdutica, Facultad de Qu[mica, Universidad de la 
Reptiblica, Montevideo, Uruguay. E-maih raul@bilbo. 
edu.uy 

(Received 6 March 1998; accepted 23 September 1998) 

A b s t r a c t  

The  s t ructures  o f  two absorp t ion  f u r o s e m i d e  prodrugs ,  
h e x a n o y l o x y m e t h y l  4 -  c h l o r o - N -  fu r fu ry l -  5 - su l f amoy l -  

an thran i la te  (C19H23C1N207S), (I), and b e n z o y l o x y -  
me thy l  4 - ch lo ro  - N -  fur fury l  - 5 - su l f amoy lan th ran i l a t e  
(C2oH17CIN207S),  (II),  are desc r ibed  in this paper  and 
c o m p a r e d  wi th  f u r o s e m i d e  and four  o ther  prodrugs .  The  
m o l e c u l a r  c o n f o r m a t i o n s  o f  both  c o m p o u n d s  are s im- 
ilar to those  of  the o ther  p rodrugs ;  the pack ing  and 

the crystal  sys t em are the p r imary  d i f fe rences .  C o m -  
p o u n d  (I) c rys ta l l izes  in the t r igonal  space g roup  R3 
and c o m p o u n d  (II) in the m o n o c l i n i c  space g roup  P21/n. 
T h e  pack ing  of  both  s t ructures  is s tabi l ized by a three-  
d i m e n s i o n a l  h y d r o g e n - b o n d  ne twork .  

C o m m e n t  

The  absorpt ion  f u r o s e m i d e  p rodrugs  h e x a n o y l o x y -  
m e t h y l  4 - ch lo ro -N- fu r fu ry l -5 - su l f amoy lan th ran i l a t e ,  (I), 
and b e n z o y l o x y m e t h y l  4 - ch lo ro -N- fu r fu ry l -5 - su l f amoy l -  
an thrani la te ,  (II),  we re  syn thes i zed  and cha rac t e r i zed  
as a c y l o x y m e t h y l  esters  o f  f u ro semide  (Prandi ,  Fagi-  
olin©, Manta ,  L le ra  et al., 1992). The  therapeu t ic  act ivi ty  
of  these  p rodrugs  has been  s tudied (Prandi ,  Fag io l ino ,  
M a n t a  & Llera,  1992). 

_~ ~...~o . ~  
o = '~, ~ ° o - ,,N . 2 o ~ 

NH 2 O v O - . ~ ~  

O O 

(I) (II) 

Both  m o l e c u l e s  share  the or ig inal  f u ro semide  
[ (4 -ch lo ro -N- fu r fu ry l -5 - su l f amoy lan th ran i l i c  acid) ,  (III)] 
f r a m e w o r k ,  w h i c h  conta ins  a s i x - m e m b e r e d  a romat i c  
r ing  (a toms  C1 to C6)  wi th  the ca rboxy la t e  and a m i n e  
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