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1,2,3,4-Tetrahydro-4’-furfuryl-1’-methyl-

naphthalene-2-spiro-3’-pyrrolidine-2’-spiro-

1”-acenaphthene-1,2"-dione

In the title compound, C,9H,3N O3, the dihedral angle between
the fused rings in the tetrahydronaphthalene moiety is
8.0 (7)°. The pyrrolidine ring adopts an envelope conforma-
tion and is orthogonal to the tetrahydronaphthalene and
acenaphthene rings, the dihedral angles being 89.0 (4) and
85.5 (5)°, respectively. The molecular structure and the
packing are stabilized by intramolecular C—H- - -O interac-
tions.

Comment

Pyrrolidine compounds are reported to exhibit antimicrobial
and antifungal activity (Amal Raj et al., 2003). They are also
found to occur in many biologically important alkaloids, as
reported in the literature (Cordel, 1981). The importance of
this type of compound prompted us to undertake the X-ray
analysis of the title compound, (I), and the results are
presented here.

Fig. 1 shows a displacement ellipsoid diagram of the mol-
ecule with the atomic numbering scheme. Selected geometric
parameters are given in Table 1. The bond lengths in the
pyrrolidine moiety are slightly greater than the values
reported for similar structures (Jeyabharathi er al., 2001;
Govind et al., 2003). This may be due to steric forces caused by
the bulky substituents on the pyrrolidine moiety. The sum of
the angles at N1 of the pyrrolidine ring [336.8°] is in accor-
dance with sp® hybridization (Beddoes et al., 1986).

The atom O32 attached at C16 deviates by 0.176 (2) A from
the plane of the acenaphthene moiety. The deviation of atom
033 from the tetrahydronaphthalene plane is 0.227 (2) A.
Atoms N1 and C31 are displaced by —0.227 (2) and
0.097 (3) A, respectively, from the C2/C3/C4/C5 plane.

The furfuryl ring is attached in an equatorial position to the
pyrrolidine ring. The pyrrolidine ring is perpendicular to both
the acenaphthene and tetrahydronaphthalene ring systems,
the dihedral angles being 89.0 (4) and 85.5 (5)°, respectively.

The asymmetry parameters (Nardelli, 1995) ¢, =
0396 (2) A, ¢ = 29.9 (4)° and AG,[C3—C2] = 0.0642 (2)°
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Figure 1
View of (I) (50% probability displacement ellipsoids).

Figure 2
Packing diagram, with hydrogen bonds shown as dashed lines.

reveal the conformation of the pyrrolidine ring to be that of an
envelope. The cyclohexanone fused to the benzene ring adopts
a half-chair conformation, which is confirmed by the asym-
metry parameters ¢, = 0.233 (2) A, ¢ = —138.1 (5)°, AG,[C18]
= 0.038 (8)° and Ag[C3] = 0.090 (8)°.

The molecular structure is influenced by C—H- - -O intra-
molecular interactions. In the crystal structure, C4—
H4- - -033' hydrogen bonds link inversion-related molecules
to form dimers (Fig. 2 and Table 2). The crystal packing is
stabilized by C—H- - -O intermolecular interactions.

Experimental

To a solution of sarcosine (1 mmol) and acenaphthoquinone
(1 mmol) in an aqueous solution of CH;OH was added the dipolar-
ophile 2-furfurylidene-1-tetralone. The solution was refluxed for 3—
4 h. The crude mixture obtained after the removal of solvent was
subjected to column chromatography with petroleum ether and ethyl
acetate (9:1) as eluant, to obtain (I).

Refinement

Refinement on F?

R[F? > 20(F?%)] = 0.055

wR(F?) = 0.187

§=1.00

5225 reflections

298 parameters

H-atom parameters constrained

w = 1/[o*(F,?) + (0.1086P)*
+0.3011P]
where P = (F,” + 2F2)/3
(A6 max < 0.001
APmax = 033 A7
ApPmin = —025e A3

Crystal data

CoHp3NO;

M, = 433.48
Monoclinic, P2, /c
a=119109 (7) A
b=11.3292(7) A
¢ =17.3573 (10) A
B =103.993 (1)
V =22727(2) A®
Z=4

Data collection

Bruker SMART APEX CCD area-
detector diffractometer

 scans

Absorption correction: none

14010 measured reflections

5225 independent reflections

D, =1267Mgm™

Mo Ka radiation

Cell parameters from 4019
reflections

6 =22-25.8°

©n=0.08 mm—

T=293(2)K

Needle, yellow

0.18 x 0.17 x 0.13 mm

1

3529 reflections with 1 > 20(1)
R;y = 0.022

Oy = 28.0°
h=-15—>8
k=—-14 - 14
[=-21—>22

Table 1 .

Selected geometric parameters (A, °).

N1—C5 1459 (2)  C2—C3 1.591 (2)
N1—-C2 1.464 (2)

C31—-N1-C5 113.8 (2) C5—N1-C2 106.7 (1)
C31—N1—-C2 1162 (2)

C5—C4—C26—030 —459 (3)

Table 2

Hydrogen-bonding geometry (A, °).

D—H.--A D—H H---A D---A D—H.--A
C4—H4--.033 0.98 221 2.762 (2) 114
C5—HSB---032 0.97 2.51 3.071 (3) 117
C25—H25A---032 0.97 2.48 3.141 (3) 126
C29—H29- --033" 0.93 2.52 3.417 (3) 163
C28—H28- - -032" 0.93 2.58 3217 (4) 126
C8—HS---033" 0.93 2.52 3.392 (3) 156

Symmetry codes: (i) 2 —x, 1+ y, 1 —z (i) 2 —x,y —L1—z (i) 1 —x, 1 —y, —z.

All H atoms were positioned geometrically and allowed to ride on
their parent atoms, with C—H = 0.93-0.98 A and Uiso(H) = 1.5U4(C)
for methyl H atoms and 1.2U.4(C) for other H atoms.

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, 1990); software used
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to prepare material for publication: SHELXL97 and PARST
(Nardelli, 1995).

SSN and DV thank the University Grants Commission
(UGC), New Delhi, for financial support under the University
With Potential For Excellence Programme.
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