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Abstract— 1H-pyrrolocinnolines (3) or pyrrolobenzotriazines {4)
are obtained for amines {1) depending cn the pH of the medium.
The reaction course was explained on the basis of the position

of the eqguilibrium 23%52' affected by the substituents.

1-Substituted pyrrolol},Z—S;I cinnoline derivatives showed antigerminative
properties on seeds of Echinochloa crus—galliza. In order to search structu-
re-activity relationship we attempted to synthetize 1H—pyrrolo[},2—é]cinno—
lines using as starting material amine derivatives (la,b). Diazotization of
these compounds carried out in acetic acid was immediately followed by the
electrophilic attack of the diazonium group on the pyrrole nitrogen and led
to pyrrolo[],2-é]benzo[1,2,%]triazines (4a,b)2.

It is well known that substitutions on the pyrrele ring by weak electrophi-
les are affected by the variation of the acidity cof the rnedium3 and that in-
tramolecular acylations with possibility of ring closure at the nitrogen or
at the 3-carbon, if performed in polyphosphoric acid, give mainly the C-ring
closureq. Considering that increase in the acidity of the medium led to a
higher yield cof C-substitution, we thought to undertake a different approach

to 1H-pyrrolecinnelines performing the diazotization of the amino derivatives

(1) in strong acid conditions.
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Diazotization of the compounds (1a,b) in concentrate hydrochloric acid gave the

expected TH—pyrrolo[},Z—é]cinnolines {3a,b) in high vield (87%).
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The different course of the ring clesure in acetic acid and in hydrochloric

acid can be explained considering the position of the equilibrium 2==2'.

When hydrochloric acid is used as medium, the concentration of the pyrrole anion,
which is the reactive species for the N—substitutions, is virtually nil. On the
other hand, in acetic acid the pyrrele anion is in concentration still low but
sufficient to promecte the N-ring closure reaction shifting the eguilibrium to the
right. Of course the position of the equilibrium is depending also on the effects
that the substituents on the 2- and 4-position in the intermediate (2) exert on
the ring: they beoth are concord in making the pyrrole NH more acidic and the 3-po-
siticn less reactive, because of their electronwithdrawing effects.

Moreover the presence of both of them is necessary to make the N~ring closure
possible (at pH=5). In fact the diazotization of the amine (1c) (R=H), even when
performed in acetic acid, exclusively led tc 1H-pyrrelocinnoline (3c).
EXPERIMENTAL

All melting peints were taken on a Blichi-Tottoli capillary melting point appa-
ratus and are uncorrected; ir spectra were determined in bromoform with a Per=-
kin-Elmer 299 spectrophotometer; 1H and 13C nnr spectra were obtained with a

JEOL FX-100 spectrometer (TMS as an internal reference); mass spectra were obtain-
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ed with a JEOL JMS-01 8G-2 double feocusing mass spectreometer operating with
an electron beam energy of 75 eV and 10 KV accelerating voltage.

Diazotization in hydrochleoric acid of compounds (1a,b).

A solution of amines (1a.b)2(10 mmoles) in 88 ml of 6N HCl was diazotized with

4 ml of 18% agueous sodium nitrite at 0-5°C. After 1 h the mixture was allowed
to r.t. and adjusted to pH 7 with 10% aqueous sodium hydroxide. The precipitate
was filtered off , air dried and recrystallized to give in 87% yield 3-substitu-
ted 1H—pyrrolo]},2—é]cinnolines (3a,b) identical (ir and mass spectra) with those
reported by us previously.6

Preparation of 2-(2-aminophenyl)-5-methylpyrrole (tc).

Ethyl 5-methyl-2-{2-nitrophenyl)-pyrrole 4—carboxylatezb(10 mmoles)} were dissol-
ved in 20 ml of 50% ethancol and refluxed with potassium hydroxide (30 mmoles) in
15 ml of water for 2 h. The cooled solution was poured onto crushed ice and ex-
tracted with diethyl ether. The aqueous solution was acidified with 4N HCl and
the solid was collected and recrystallized from ethanol to give S5-methyl-2-(2-
nitrophenyl)-pyrrole-4-carboxylic acid (yield 70%), mp 210°C; ir: 3315 (NH},
2860 (br OH), 1645 (CO) cm—1; nmr (DMSO—d6)6 : 2.48 {3H,s,CH3), 6.46 (1H,d,J=2.4
Bz,CH), 7.32-7.95 (4H,m,C,H,), 11.64 (1H,br OH), 11.76 (1H,br NH); ms mt246 myz.
Anal. Calecd. for C12H10N204: C, 58.54; H, 4.09; N, 11.38. Found: C, 58.39%; H,
3.87; N, 11.21. The acid derivative was kept at 220°C for 5 min.. The residue
was chromatographed on column of silica gel {(eluant DCM) to give 5-methyl-2-(2-
nitrophenyl)-pyrrecle (yield 83%), mp 54°C; ir: 3440 (NH) cm—q; nmyr (CDClS) g :
2.34 (3H,s,CH3), 5.98 (1H,dd, J=2.4Hz,J=3,6Hz,CH), 6.36 (1H,dd J=2.4Hz,J=3.6Hz,
CH}, 7.08-7.76 (4H,m,C6H4), 8.50 (1H,br NH); ms M+202 m/z. Anal. Calcd. for
C11H10N202: C, 65.,34; H, 4.9%98; N, 13.85. Found: C, 65.26; H, 4.91; N, 13.78. The
nitro derivative was reduced over 10% Pd-C in ethanol in a Parr apparatus at 45
psi. After 12 h at r.t., the catalyst wag filtered off and the solvent was.eva—
perated under reduced pressure to give {1c) which was recrystallized from etha-

-1
nel (yield 100%), mp 93°C; ir: 3440 (NH), 3340 and 3200 (NHZ) cm  ; nmr (CDC13)

6: 2.26 (3H,S,CH3), 3.70 {2H,br NH2), 5.92 {(1H,dd J=2.4Hz,J=3.6Hz,CH), 6€.23
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+
(1H,dd, J=2.4Hz ,J=3.6Hz,CH) , 6.58-7.24 (4E,m,C K ), 8.20 (1H,br NH); ms M 172 m/z.

Anal. Caled. for C c, 76.71; H, 7.02; N, 16.27. Found: C, 76.51; H, 7.19;

EREP RS
N, 16.20.

Diazotization of compound (1c).

Compound (1¢) was diazotized in acetic acid according to the procedure described
previously.2 2—Methyl-1H—pyrrole[é,Z—é]cinnoline {(3c) was recrystallized from
ethanol (yield 80%), mp 340°C; ir: 3110 (br NH) cm“1; nmr (DMSO—dG) 6H: 2.59 (3H,
s,CH3), 6.88 (14,4, J=2.4Hz,CH), 7.78-8.50 (4H,m,C6H4), 12.54 (1H,br NH}; éc:
143.26 (=), 141,70 (s), 135.88 (s), 127.17 (d4,2C), 124.35 (d), 119.85 (s), 118.29
(d), 111.89 (s), 98.74 (d), 13.21 (g}, all assigments of which were confirmed by
off-resonance experiments; ms M+183 m/z. Anal. Calecd. for C11H9N3: c, 72.11; H,
4,95; N, 22.94. Found: C, 71.97; H, 4.66; N, 22.74,
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