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The acenaphthene keto O atom of the title compound,
C51H4N,0,:0.5H,0, is displaced by 0.132(2) A from the
acenaphthene plane, while the indole keto O atom is displaced
by only 0.096 (2) A from the oxindole plane. The molecular
structure is stabilized by intramolecular C—H---O interac-
tions. The crystal packing is stabilized by C—H---O, N—
H---O and N—H- - -N intermolecular interactions.

Comment

The spiro-indole-pyrrolidine ring system is a frequently
encountered structural motif in many pharmacologically
relevant alkaloids (Cravotto et al., 2001). A new class of spiro
pyrrolidines has been screened for their antibacterial and
antifungal activity against ten human pathogenic bacteria and
four dermatophytic fungi (Raj ez al., 2003). They were found to
have antimicrobial and antifungal activity against various
pathogens, except Bacillus subtilis (Raj et al., 2003). Against
this background and in order to obtain detailed information
on its molecular conformation, X-ray studies on the title
compound, (I), have been carried out.
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Fig. 1 shows a displacement ellipsoid diagram of the mol-
ecule, with the atomic numbering scheme. Selected geometric
parameters are given in Table 1.
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Figure 1
View of (I) (50% probability displacement ellipsoids).
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Figure 2
A view of the packing of the molecules, viewed down the b axis.

The N—C and C—C bond lengths in the pyrrolidine moiety
are slightly longer than the normal values reported for similar
structures (Seshadri et al., 2003; Abdul Ajees et al., 2002). This
may be due to steric forces caused by the bulky substituents on
the pyrrolidine moiety. The sum of angles around N1 (333.1°)
is in accordance with sp® hybridization.

The keto O atom O34 is 0.132 (2) A from the acenaphthene
plane. It is an acceptor of weak intramolecular hydrogen
bonds from C5—HS5B and C23—H23. The keto O atom O36 is
0.190 (3) A out of the plane through C4/C25-C31, with a
C25—036 bond direction defined by the O36—C25—C26—
C31 [-4.0(5)°] and 0O36—C25—C26—C27 [173.3 (4)°]
torsion angles. Atom O36 is an acceptor of a weak intramo-
lecular interaction from C5—HSB. Atom C38 of the methoxy
group is 0.216 (5) A out of the plane through C26-C31/033,
with O33 at 0.038 (3) A from the C26-C31 benzene plane.

The pyrrolidine ring adopts an envelope conformation with
Cremer & Pople (1975) puckering parameters ¢, = 0.775 (6) A
and ¢ = —45.1(3)°, and the smallest Nardelli (1983)
displacement asymmetry parameter is A,(C4) = 0.068 (2).

The molecular structure is influenced by C—H- - -O intra-
molecular interactions. The crystal packing is stabilized by C—
H---O,N—H---O and N—H- - -N intermolecular interactions
(Table 2).

Experimental

A mixture of (E)-3-(p-methoxyphenacilidine)oxindole (1 mmol),
acenaphthenequinone (1 mmol) and sarcosine (1 mmol) was stirred
in aqueous methanol at room temperature. The resulting crude
product was purified by column chromatography to obtain the title

compound. The compound was recrystallized from chloroform-
methanol (1:1) to yield the title compound.

Crystal data

C5,H,4N,0,-0.5H,0
M, = 497.53
Monoclinic, C2/c¢

D,=1310Mgm™
Mo Ko radiation
Cell parameters from 1300

a =25.647 (2) A reflections
b =10.0538 (9) A 6 =2.2-20.7°

¢ =21.0859 (18) A =009 mm™
B =111.933 (2)° T=293(2)K

V =5043.5 (7) A®
Z=3

Block, colorless
0.21 x 0.20 x 0.20 mm
Data collection

Bruker SMART APEX CCD area- 3290 reflections with 1 > 20(1)

detector diffractometer Rin = 0.045
w scans Omax = 28.0°
Absorption correction: none h=-32—26
15002 measured reflections k=-13 - 12
5795 independent reflections l=-26— 27

Refinement

w = 1/[0c*(F,%) + (0.0971P)*
+2.3543P]
where P = (F,” + 2F)/3
(A10)max < 0.001
Appax =024 e A3
Apmin = =040 e A3

Refinement on F?

R[F? > 20(F%)] = 0.084

wR(F?) = 0219

S§=1.04

5795 reflections

345 parameters

H atoms treated by a mixture of
independent and constrained

refinement
Table 1
Selected geometric parameters (A, °).
N1—C5 1467 (4)  C2—C3 1.578 (4)
N1—C2 1.468 (4) C3—C4 1.578 (4)
N1-C32 1.470 (4)
C5—N1—C2 105.9 (2) C2—N1—-C32 1138 (2)
C5—N1—C32 1134 (3)
036—C25—C26—C27 1733 (4) 036—C25—C26—C31 —4.0 (5)
Table 2
Hydrogen-bonding geometry (A, °).
D—H---A D—H H---A D---A D—H---A
C4—H4---035 0.98 2.48 2.947 (4) 109
C5—HSB---034 0.97 2.45 3.017 (4) 116
C5—HSB---036 0.97 2.46 2.804 (5) 100
Cl4—H14-.-035 0.93 2.40 3.038 (4) 125
C23—H23-.-034 0.93 243 3.079 (4) 126
037—H37---036 0.87 (5) 2.02 (4) 2.848 (5) 159 (4)
N18—HI8. - -N1" 0.86 238 3.146 (3) 148
C20—H20- - -035' 0.93 241 3.143 (4) 135
C21—H21---037" 0.93 2.58 3.445 (5) 154
C32—H32B-- -03_5'" 0.96 2.37 3.222 (4) 147
N18—HI18.--035' 0.86 2.59 3.225 (3) 131

Symmetry codes: (i) 3 —x,y — 53—z (i) x,y — 1, z; (iil)  —x, 3+ y, 5 — 2.

H atoms bonded to C and N atoms were positioned geometrically
and allowed to ride on their parent atoms, with C—H = 0.93-0.98 A,
N—H = 0.86 A and Uiso(H) = 1.5U.4(C) for methyl H atoms and
12U.q(CN) for other H atoms. The coordinates of the H atom
bonded to O37 were refined with a restraint of 0.87 (1) A for the O—
H bond length.
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Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine
structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
ZORTEP (Zsolnai, 1997) and PLATON (Spek, 2003); software used
to prepare material for publication: SHELXL97 and PARST
(Nardelli, 1995).

DV thanks the University Grants Commission (UGC), New
Delhi, for financial support.

References

Abdul Ajees, A., Manikandan, S. & Raghunathan, R. (2002). Acta Cryst. ESS8,
0802-0804.

Bruker (2001). SAINT (Version 6.28a) and SMART (Version 5.625). Bruker
AXS Inc., Madison, Wisconsin, USA.

Cravotto, G., Giovenzana, G. B., Pilati, T., Sisti, M. & Palmisano, G. (2001). J.
Org. Chem. 66, 8447-8453.

Cremer, D. & Pople, J. A. (1975). J. Am. Chem. Soc. 97, 1354-1358.

Nardelli, M. (1983). Acta Cryst. C39, 1141-1142.

Nardelli, M. (1995). J. Appl. Cryst. 28, 659.

Raj, A. A., Raghunathan, R., Sridevi Kumari, M. R. & Raman, N. (2003).
Bioorg. Med. Chem. 11, 407-419.

Seshadri, P. R., Selvanayagam, S., Velmurugan, D., Ravikumar, K.,
Sureshbabu, A. R. & Raghunathan, R. (2003). Acta Cryst. E59, 01458-
01460.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Gottingen, Germany.

Spek, A. L. (2003). J. Appl. Cryst. 36, 7-13.

Zsolnai, L. (1997). ZORTEP. University of Heidelberg, Germany.

Acta Cryst. (2004). E60, 01003—01005

M. M. Govind et al. = C3;H4N,0,-0.5H,0 01005



	mk1

