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acetate is gf. The dihedral angle between the plane
formed by O(5),C(2),C(3),C(5) and the acetyl group
formed by 0(4),0(6),C(7),C(8)is 67 (1)°.

The methoxycarbonylmethyl substituent is in an
equatorial position. Its conformation is described by
C(2)-C(3)—C(11)—C(12)=—179-6 (3), C(4)—C(3)—
C(1D—-C(12)=56-3(4) and C(3)-C(11)-C(12)—
0(2) = 39-3 (5)°. The group of atoms O(2),0(3),-
C(12),C(13) is planar and is inclined at 68 (1)° from
the plane formed by O(5),C(2),C(3),C(5).

The ethenyl group is attached at C(4) in an axial
position. The atoms C(4),C(9),C(10),H(9),H(101) and
H(102) are coplanar. This plane is at 93 (2)° from the
pyranose mean plane [O(5),C(2),C(3),C(5)].

In the crystal the molecules are held by hydrogen
bonds between the anomeric hydroxyl O(1)-H(O1)
and the ring oxygen O(5) where O(1)-H(Ol)=
0-81 (4), H(O1)---0O(5")=2-02 (4), O(1)---O(5") =
2-823(3)A, O(1)-H(O1)---O(5")=174 (4)°, and
0O(5") is related to O(5) by (3—x, —3—y, 2—2z). This
hydrogen bond is comparable to those observed
in a-DL-fucopyranose, 2-804 (3) A (Longchambon
& Gillier-Pandraud, 1977), a-D-glycopyranose,
2.849 (2) A (Brown & Levy, 1979), and o-D-
talopyranose, 2-844 (2) A (Ohanessian, Avenel, Kan-
ters & Smits, 1977).
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5,7-Dimethoxy-1-indanone, C, H,,0,

By M. P. GupTA,* A. T. H. LENSTRA AND H. J. GEISET
University of Antwerp (UIA), Department of Chemistry, Universiteitsplein 1, B-2610 Wilrijk, Belgium

(Received 13 June 1983; accepted 18 April 1984)

Abstract. M, =190-2, monoclinic, P2,/n, a=
8695 (2), 5=9-7182(1), c=11-189(2)A, B=
90-68 (3)°, V=951-6 (5) A%, Z=4, D,,=1-34, D,
=1.327Mgm=, MoKa, A=0.71069A, u=
0-105 mm~!, F(000) =400, room temperature, R,
= 0-042 for 1417 observed [I > 20(I)] reflections. The
molecular geometry is normal with the aromatic ring
quite planar, but not the five-membered ring. The latter
is close to a C, conformation with the pseudo-mirror
plane through C=0 and the middle of the C(3)—C(9)

* Permanent address: Department of Physics, University of
Ranchi, Ranchi-834008, India.
+ Author to whom correspondence should be addressed.
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bond. The fragments H,C—O—C(aryl)—C(aryl) have a
staggered synperiplanar conformation.

Introduction. The crystal structure analysis of the title
compound (Fig. 1) was undertaken to establish the
disposition and conformation of the two methoxy
groups vis a vis the aromatic ring. A private communica-
tion from the Cambridge Structural Database had
indicated an earlier determination (Gupta & Ram,
1979) to be incorrect, inasmuch as the packing of the
molecules showed very short contacts of the nature of
polymeric linkages and this is chemically unacceptable.
The present work is, therefore, a new determination.

© 1984 International Union of Crystallography
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Experimental. Compound synthesized according to
Chatterjee, Mukherjee & Sengupta (1975), recrystallized
from methanol, m.p. 373~374 K, previously reported by
Haisgen, Seidl & Wimmer (1964), m.p. 371.6—
372.6 K. D,, by flotation in CHBr;—toluene. Cell
dimensions from setting angles of 25 reflections. Three
intensity and orientation control reflections measured
every 120 min and 200 reflections, no significant drift.
1897 independent reflections, 6,,,,=27°, Enraf-
Nonius CAD-4 diffractometer, Zr-filtered Mo
radiation, pure ® scan, 1417 reflections with I > 2a(/)
used in analysis; & 0-10, k& 0-11, [ —13-12. Low
absorption coefficient and size of crystal (0-5 x 0-2 x
0-2 mm) made absorption corrections unnecessary.
Structure solved by MULTAN (Germain, Main &
Woolfson, 1971); the most likely £ map showed all
non-hydrogen atoms. Subsequent difference Fourier
synthesis, with carbon and oxygen atom contributions
subtracted, revealed positions of all H atoms. Least-
squares refinement on F, Gauss—Seidel block method
(Sparks, 1974) and Enraf-Nonius SDP package
(Frenz, 1978), each reflection given a weight based on
counting  statistics; Debye—Waller  temperature
parameters fixed at 4.0 A2 for all H atoms; no
extinction correction. R =0.044, R, =0.042, S=
4.35. Max. 4/c = 0-05; max. peak in final difference
map 0-10e A=, Atomic scattering factors from
International Tables for X-ray Crystallography (1974).

Discussion. Refined atomic coordinates are listed in
Table 1, the atoms being numbered as in Fig. 1.*

Bond lengths and valence angles, given in Table 2,
are normal. The aromatic ring is planar within the limits
of error, the greatest deviation of atoms from the least-
squares fitted plane being 0-005 (2) A. Atoms C(2) and
C(3) are almost in the plane, but C(1) is 0-039 (2) A
out of this plane. Consequently, the five-membered ring
has a slightly puckered envelope conformation (C,
symmetry) with the pseudo-mirror plane passing
through C=0 and the middle of the C(3)—C(9) bond.
Relevant torsion angles as well as Cremer & Pople
(1975) ring parameters are presented in Table 2.

C(10), O(2), C(11) and O(3) are approximately
coplanar with the aromatic ring, while C(10) and C(11)
are both turned towards C(6) (see Fig. 1). The torsion
angles C(10)0(2)C(5)C(6) and C(11)O(3)C(7)C(6) are
1-1(4) and —0-3 (4)°, respectively. H atoms in the
methyl groups are staggered with respect to their
O—C(aryl) bonds. This seems to be the normal
orientation of an OCH; adjacent to a double bond.

* Lists of structure factors, hydrogen positions, CH lengths,
CCH and OCH valence angles and anisotropic thermal parameters
have been deposited with the British Library Lending Division as
Supplementary Publication No. SUP 39406 (12 pp.). Copies may
be obtained through The Executive Secretary, International Union
of Crystallography, 5 Abbey Square, Chester CH1 2HU, England.
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Table 1. Positional parameters in fractions of cell edges
with e.s.d.’s in parentheses

Equivalent isotropic temperature factors (A2) of non-hydrogen
atoms are calculated from anisotropic temperature parameters
assuming equal volume of the 50% probability region; Beq
= 8r(USUSHUS)? was calculated according to Lipson &

Cochran (1966). All anisotropic thermal parameters were
physically acceptable.

X y z Beq(AY)
o 0-1045 (2) 0-1321 (2) —0-2352 (1) 4.61
0(2) 0:4450 (2) —0-0571 (2) 0-2585 (1) 4.21
0(3) 0-2803 (2) 0-2678 (1) —0-0414 (1) 3.54
C(1) 0-1261 (2) 0-0369 (2) —0-1674 (2) 3.44
C(2) 0-0650 (3) —0-1071 (2) —0-1874 (2) 3.88
C(3) 0-1265 (3) —0-1940 (2) —0-0850 (2) 3.84
C(4) 0:2936 (3) —0-1264 (2) 0-0973 (2) 3.58
C(5) 0-3707 (2) —0-0211 (2) 0-1557(2) 3.28
C(6) 0:3693 (2) 0-1119 (2) 0-1119 (2) 3-11
c(m 0-2903 (2) 0-1402 (2) 0-0067 (2) 2:99
C(8) 0-2135 (2) 0-0350 (2) —0.0544 (2) 2.91
C(9) 0-2164 (2) —0:0965 (2) —0-0071 (2) 3.15
C(10) 0-5215 (3) 0-0467 (2) 0-3243 (2) 4.39
C(11n 0-3552 (3) 0-3760 (2) 0-0217(2) 4.31

Table 2. Bond lengths (A), angles (°) and selected
torsion angles (°)

E.s.d.’s are given in parentheses for bond lengths and angles; e.s.d.’s
are ~0-4° for torsion angles.

The Cremer & Pople (1975) ring-shape parameters of the
five-membered ring [C(1)C(2)C(3)C(9)C(8)] are given; e.s.d.’s are
calculated according to Norrestam (1981).

C(1)-0(1) 1.214 (1) C(5)-C(6) 1.391 (1)
C(1)-C(Q) 1-521(2) C(6)-C(7) 1.385 (1)
C(1)-C(8) 1-467 (1) C(7)-0(3) 1-361 (1)
C(2)-C@3) 1-518 (2) C(7)—C(8) 1.400 (1)
C(3)-C(9) 1.505 (1) C(8)-C(9) 1-392 (1)
C(4)-C(5) 1-388 (1) C(10)-0(2) 1-415(1)
C(4)-C9) 1.372 (1) C(11)-0(3) 1-392(1)
C(5)-0(2) 1-359 (1)
O(1)-C(1)-C(2) 124-6 (1) 0(3)-C(7)-C(8) 116-9 (1)
O(1)—-C(1)-C(8) 128-5 (1) C(6)—C(7)—-C(8) 119-8 (1)
C(2)-C(1)-C(8) 106-9 (1) C(H-C(8)-C(T) 130-6 (1)
C(1)-C(2)-C3) 106-8 (1) C(1)-C(8)-C(9) 110-3 (1)
C(2)-C(3)-CH) 105-0 (1) C(7)-C(8)-C(9) 119-2 (1)
C(5)-C@4)-C(9) 118-1(1) C(3)-C(9)-C4) 127-2 (1)
0(2)-C(5)-C4) 115-4 (1) C(3)-C(9)-C(8) 111.0(1)
O(2)—-C(5)—-C(6) 122-9 (1) C(4)—C(9)-C(8) 121-8 (1)
C(4)—-C(5)—-C(6) 121-8(1) C(5)-0(2)-C(10) 118-0(1)
C(5)-C(6)-C(7) 119-3 (1) C(7)-0(3)-C(11) 117.3 (1)
0(3)-C(7)-C(6) 123-2(1)

C(8)—C(1)-C(2)-C(3) —2-7

C(1)-C(2)-C(3)-C(9) 19

C(2)-C(3)-C(9)-C(8) —0-5

C(3)—C(9)-C(8)—-C(1) —-1-2

C(9)-C(8)-C(1H)-C(2) 2-4

@) 0-025 (5) A
o(2) 12 (11)°
H
Hu CaaH
n

% O
e L1
%
H’%\O2 9

Fig. 1. Numbering of atoms and conformation of the molecule.
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Similar staggered synperiplanar conformations were
observed in, for example, solid 4-tert-butyl-3,5-dinitro-
anisole (Van Havere, Lenstra & Geise, 1982), solid
5-endo-(bromomethyl)-1,2,4-trichloro-3,7,7-trimethoxy-
norborn-2-ene (Van Hemelrijk, Lenstra & Geise,
1982) and gaseous methyl vinyl ether (Durig &
Compton, 1978; Pyckhout, Van Nuffel, Van Alsenoy,
Van den Enden & Geise, 1983).

One of us (MPG) is grateful to the Board of the
University of Antwerp (UIA) and to the Belgian
National Science Foundation (NFWO) for a visiting
professorship, during the tenure of which the above
work was done.
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Structure of 4-Amino-N-2-pyridylbenzenesulphonamide (Sulphapyridine), C,,H;,N,0,S

By A. K. BAsAK, S. CHAUDHURI AND S. K. MAZUMDAR

Crystallography and Molecular Biology Division, Saha Institute of Nuclear Physics, Sector-1, Block-‘AF’,
Bidhannagar, Calcutta-700 064, India

(Received 27 February 1984; accepted 30 May 1984)

Abstract. M, =249-29, monoclinic, C2/c, a=
12.807 (3), b=11-711(3), ¢=15379(12) A, f=
94.07 (2)°, V'=2300-8 (9)A3, Z=8, D, =1-441,
D_=1-439 Mgm=3, F(000)= 1040, Mo Ka, A=
0-7107A, #=0.273mm™!, T=298K, final R=
0-041 for 2160 observed reflections. The molecule is
found to exist as the imido tautomer. Its structural
parameters are compared with those of other related
molecules. In packing, centrosymmetrically related
molecules dimerize through N—H---O hydrogen bonds;
additional intra- and intermolecular N—H---O and
N—H---N hydrogen bonds stabilize the structure. The
pyridine and the phenyl rings stack independently.

Introduction. Sulphapyridine is an N'-heteroaromatic
sulphonamide used as an antibacterial drug in the
treatment of pneumonia (Nitya Anand, 1979). The
X-ray structural study of the compound has been
carried out as part of our studies of N'-substituted
sulphonamides which we have undertaken with the view
of correlating the structural features with the anti-
bacterial activities (Basak, Mazumdar & Chaudhuri,
1982, 1983, 1984). Our study has shown that in the

0108-2701/84/111848-04%01.50

crystalline state the molecule exists as the imido
tautomer H,N—C¢H,SO,N=C,H,N. In addition, the
molecular geometry and the conformation are
compared with that of a structurally similar com-
pound, ethyl 3-[4,5-dimethoxy-2-(4-methyl-2-pyridyl-
sulphamoyl)phenyllpropionate (Eliopoulos, Sheldrick
& Homodrakas, 1983).

Experimental. Crystals obtained from hot methanol and
from acetone; crystals from acetone unstable. Density
by flotation (KI solution). Space group Cc¢ or C2/c
(hkl: h+k = odd absent, #0!/: [ odd absent); ambiguity
resolved by N(z) test, E statistics and finally by
successful refinement. Crystal 0-30 x 0-30 x 0-35 mm.
Enraf-Nonius CAD-4  diffractometer, graphite-
monochromatized Mo Ka. Lattice parameters from 25
reflections (16° < @< 20°). 2503 unique reflections
(2°<60<27°, -16<h<16,0<k<14,0</<19),
2160 observed with I > 30(I). Centring monitored after
every 50 reflections (590, 0,2,14 and 6,2,12), intensity
monitored after every hour of exposure (3,5,11, 596
and 2,4,13); data corrected for Lp and variation in
intensity (<2%), absorption ignored. Direct methods

© 1984 International Union of Crystallography



