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SYNTHESIS OF TRICYCLIC ARYLSPIRO COMPOUNDS AS POTENTTAL ANTILEUKEMIC AND
ANTICONVULSANT AGENTS
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Abstract - Spiroaziridines, carboxanilides and spirosuccinimides were
prepared as part of a study concerned with the relationships between

chemical structure and biological activity,

Several recently reported 5-:1:1iroElumrenesl’2 have been found to exhibit antileukemic activity in
a general screening programs. This has encouraged us to extend our work and prepare some
modified spirc-analogs so as to explore the relationship between structural changes and
biclogical activity. The similarity in structure of these compounds to known anticonvulsants
has also prompted us to explore the structure-activity relationships in this area. The
synthesis of several prototypical structures is herein reported,

The reaction of l1l-dihydro~5H-dibenzo (a,d) cyclohepten-5-one with_p-toluenesulfonylhydrazine
afforded the tosylhydrazone (1) in 76% yieldﬁ. The diazo compound (2)was prepared in 75%

yield by the treatment of (1) with sodium methoxide in pyridine at 60°c, Attempts to prepare
spiroaziridines (4) via reaction of the carbene (3), generated by the thermolysis of (2), with
Imines were unsuccessful. Spirodichloroaziridines (5a-e), however, were easily prepared via
the reaction of dichlorocarbene5 with the cerresponding imine6, in ylelds of 65-88%. Hydrolysis
of the spirodichloroaziridines was achieved by boiling the appropriate compounds in excess water
for 20 minutes, affording the corresponding carboxanilides (ba-e) in almest quantitative yield
(Table 1), Recrystallization of {6d) from absolute ethancl afforded ethoxycarboxanilide (6e)
in 91% yield as a result of nucleophilic displacement of chlorine with ethanol,
Spirosuccinimides (Ba-c) were prepared in 72-853% yield via the reaction of spiroimide (7) with
formaldehyde and secondary amines (Table 1}. As part of the structure activity study it was of
interest to prepare reduced analogs of the spirosuccinimides (spiropyrrolidines 9). Hence,
compound (8a) was reflexed with lithium aluminum hydride in dry ether for 2 hours, This
reduction afforded a mixture of three compounds7, one of which was separated by fractional
crystallization from petroleum ether (b.p, 30-60%): ether (1:1). This compound (50% vyield),
with a m.p. of 80-82°C had the following spectral characteristics: IR (KBr): absence of
carbonyl; NMR {CDC13): § 2.15-2.40 (t, 2u), 2.45 (s, 3H), 2.85 (s, 2H), 2.85-3.1 (v, 2H),
7.15-7.75 (m, 8H); ELEL 235 (M+) . The compound was shown to be the spiropyrrolidine {(10)

on the basis of spectral and analytical data derived from unambiguously synthesized (10).
Compound (l0) was prepared (627% yield) by alkylating (7) with methyl iodide, in the presence

of sodium methoxide in methanecl, and subsequent reduction of the N-methyl derivative with
1ithivm aluminum hydride. Formation of (10) from (8a) can be rationalized by nucleophilic

hydride attack on the central carbon of the —N—CHZ—N—bond, in addition tc reduction of the

—637—



=2

n

=)
1l
NN D D o

+

R=1H, Rf = C1

y = C1
R= pCH3C6H& R'= ¢
R=of -Naphthyl, Rf= C1

RpCHCH,R—Cl

376 4

R=p- (JIIBC&HA; R = 0021-!
-~
~R a

—b38—

5

0
. H
R C—N—

R
‘(f%

=R

2

2

=CH,.-C_H

65

=CH> CH

R
R, =

2

/—'\

N

AW



*

HETEROCYCLES. Vol 12, No 5. 1979

Table 1 - Physical and Spectral Propertics of Selected Azaspiranes

Cpd. No.

Yield %

mp,OC

Spectral Data

5b

5c

5d

6d

6e

8a

8b

Be

88

65

78

92

95

91

85

72

79

135-136

109-110

135-137

186-187

125-127

177-179

101-103

87-89

169-172

IR (KBr) 1645 Cm © (—Nii& ),
745 (C-Cl); ‘HMR (eoet)

§2.28 (s, 3H}, 6.85—1.85
(m, 12H); m/e 352 (M ).

IR (Ksr) 1650 em™t (—N::& y,
750 (C-Cl): “HNMR (CDC13)
§7.25-7.95 (m, 15H).

TR (KBr) 1630 cm_l(—N{j\ y,
745 (c-Cl); lHNMR (CDC1.)
§2.25 (s,3H), 3.25 (s, 2H)
6.60-8.00 (m, 17H);

mie 380 (M)

IR (K3r) 3300 cm © (-NH),
1680 (-CON); LHNMR (cpc1 ;)
§7.20-8.15 (m, 16H).

IR (KBr) 3290.cm © (-NH),
1665 (~CON); “HNMR (CDCL.)
82.25 (s, 31}, 3.25 (s, 4H),
6.85-7.75 (m, 13H).

IR {KBr) 3300 p— (NH)

1650 (-CON): “HNMR (coei,)
5§1.00-1.30 (t, 3H), 2.25°(s, M),
3.20 (s, 4H), 3.35-3.80

(q, 2H), 6;90-7.60 (m, 13H);

mie 371 (47).

IR (KBr) 1750, 1700 Cn-1
(-CONCO-); “HNMR (CDCL,)
8 3.20 (s, 2H), 3.85 (8, 4H),
4.75 (s, 21) » 7.10-7.85

(m, 18H).

IR (KBr) 1760, 1700 e -
(-CONCO-); "HSMR (CDCL,)
§ 1.00-1.30 (&, 6H), 2250-
2.85 {(q, 4H), 3.25 (s, 2H),
4.65 {s, 2H), 7.20-7.80

(m, SH).

IR (KBr) 1735, 1700 emt
(-CONCO-); “HNMR (CDC13)
§2.55-3.00 (m, 4H},
3.10-3.30 (m, &4H),

3,35 (s, 20), 4.75 (s, 2H),
6.85-7.00 (m, 4H),
7.30-7.80 (m, 8H).

*All compounds had correct mass spectral and elemental analyses.
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two carbonyl groups.

The apparently facile nucleophilic displacement of the dihenzylamino function is suggestive
of a possible mode of action on the biclogical level, namely the alkylation of tissue via
a similar mechanism involving a nucleophile derived from the biclegical milieau. This

possibility shall be further investigated.

R
N-CH-N 1
4 \Rz N—CH:‘
. (32) LA, . LN?;?SHS (1)
2 LiAIH,
g9 10
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