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Abstract- The diaiatization of 1,3-disubstituted 2-methyl-5-(2-amino 

pheny1)pyrroles (2)  and the intramolecular coupling reaction of the 

resulting diazonium salts lead to pyrrolok,2-c]benzo[l,2,3]triaiine 

4 when R = H. Pyrrolo3,2 cc~nnolines 3, a new ring system, were ob-  - [ - 1 -  
tained when R f H. Compound 3d inhibited the germination of seeds of 

Echinochloa crus-galli. 

Cinnoline derivatives have shown to possess several properties which space from 

biological activity1-8to appliances in agriculture for the suppression of the 

11 
growth of the grassg-l0or in the industry in dlrect posxtive emulsions . 
Moreover, there are many heterocyclic systems condensed with cinnoline nucleus, 

but very few examples of pyrrolo-cinnolines are reparted12-1Sl~kely owing to dif- 

ficulty with which these derivatives may be obtained. 

In connection with our investigations on polycondensed nitrogen heterocyclic cam- 

pounds with potential pharmaceutical properties16we became interested to synthe- 

tiie a new ring system i.e. pyrrola3.2 cclnnoline, structurally related to the I - ] .  
3-aryl-4-alkylaminocinn01ines which are claimed to possess ant~ulcer activity, 

5 
to be pepsin inhibitor and antialgal agent . 

17 b18 
In thls paper we report the synthesis of the new ring system. Compounds la , , 

cl8,d and e,were reduced over 10% palladium on charcoal to give the corresponding 

amino derivatives l e e .  



The amines ?a-e underwent diazotizatian with sodium nitrite in acetic acid. The 

coupling reaction takes two different pathways depend~ng on the substituent in 

the 1-positlon of the pyrrole ring. When 1-substituted 5-(2-aminopheny1)pyrrole~ 

2 having a hydrogen at 4-C were diazotized, the intramolecular coupling reaction - 

leads to the pyrrolok,2-dcinnoline derivatives 3. 

la-e Za-e - - 

Evidences far the assigned structures 3 were, besides analytical data, molecular 

weight determined by mass spectrometry, a s  well as spectral data. I R  spectra did 

not display any absorption band in the 4-5" range attributable to a diazonium 

group stretching frequency and nmr spectra showed signals at 1.46-4.576 attribut- 

able to alkyl substituents and at 6.70-8.606 due to the aromatic protons. 
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Pyrrolic CH signal was lacking, confirming that the 4-position of the pyrrole sy- 

stem is involved in the cycliiation of cinnoline nucleus. When NH pyrroles 2 were 

diazotized, the intramolecular coupling reaction with iminic nitrogen preferen- 

tially took place19and 2-acetyl-3-methylpyrrolo [I,?-clbenio p,2,q triazine 4f 

was obtained in 88% yield. In fact the ir spectrum did not show pyrrolic NH band 

and nmr spectrum, besides expected signals, exhibited a singlet at 7.116 due to 

pyrrolic CH. These spectral evidences as well as analytical data, confirmed the 

structure of pyrrolo l,Z c benio 1,2,3 trlazlne for the compound +f obtained. 1 - 1  r I 
The pyrrolo-cinnolines 3 did not show to have any significant biolag~cal activity, 

but the compound 3d evaluated by Diamond Shamrock Corporation for preemergent her- 

bicide activity demonstrates antigerminative properties on seeds of Echinochloa 

crus-galli. 

EXPERIMENTAL 

All melting points were taken on a Buchi-Tottoli capillary melting point apparatus 

and are uncorrected; ir spectra were determined in nujol mull with a Perkin-Elmer 

299 spectrophatometer; nmr spectra were obtained with a Varian FT 80 spectrometer 

(TMS as internal reference). Mass spectra were run on a JEOL JMS-01 SG-2 double fo 

cusing mass spectrometer aperating with an electron beam energy of 75 eV and 10 KW 

accelerating voltage. 

1-Methyl- (Id) and l-phenyl-3-ethoxycarb0nyl-2-methyl-5-(2-nitrophenyl)rrole[le). 

The preparation of these compounds was carried out according to the procedure des- 

18 cribed for ib . 
Compound id (R=CH3; R'=COOC H ) .  This compound was recrystallized from ethanol 

2-55. 

(yield 70%), mp 86'C; ir 1695 (CO) cm-'; nmr (CDC1 ) .  1.32 (3H,t,CH2E3),Z.58 (311, 
3 ' 

s.CH3),3.29 (3H,s,CH3),4.25 (2H,q,E CH ),6.52 (lH,s,CH),7.45-7.96 (4H,m,C6H4)6; 
2 3 

rns MI= 288; Anal. Calcd. for C15H16N204: C ,  62.49; H, 5.59; N, 9.72; Found: C, 

62.61; H ,  5.67; N, 9.81. 

Compound le (R=C H ; R'=COOC H ) .  This compound was recrystallized from ethanol 
6-5 2-5-' 

(yield 60%), mp 95'C; ir 1690 (CO) cm"; nmr (CDC13): 1.35 (3H,t,CH2CH3),2.35 (3H, 

5,CH3),4.25 (2H,q,E2CH ),6.60 (lH,s,CH),6.80-7.70 (9H,m,C6H5 and C6Hq)6; ms M + =  3 



350; Anal. Calcd. for CZOH18N204: C, 68.56; H, 5.18; N, 8.00; Found: C, 68.71; H, 

5.25; N, 7.92. 

General method for the preparation of 1,3-disubstituted 3-methyl-5-(2-aminophe- 

ny1)pyrroles (Zb,c,d and e ) .  

17 
These compounds were performed according to the procedure described for ;a . 

Compound Zh (R=CH3; R'=COCH3): This compound was recrystallized from benzene 

(yield 71\), mp 13S•‹C; ir: 3440 and 3360 (NH2) 1640 (CO) cm-l; nmr (CDCI3): 2.35 

(3H,s,CH3) ,2.55 (3H,s,CH3) ,3.30 (3H,s,CH3) ,3.77 (ZH,s,exchangeable NH2) ,6.45 (lH, 

s,CH),6.60-7.35 (4H,m,C H 16; ms MI= 228; Anal. Calcd. for C14H16N20: C, 73.65; 6 5 

H, 7.06; N, 12.27; Found: C, 73.70; H, 7.11; N, 12.40. 

Compound Zc (R=C H ; R'=COCH 1. This compound was recrystallized from benzene 
6-5 3 ' 

(yield 9081, mp 153'C; ir: 3460 and 3340 (NH2) 1650 (CO) cm-l; nmr (CDC13): 2.37 

(3H,s,CH3).2.42 (3H,s,CII ),3.82 (ZH,s, exchangeable NH2).6.55 (lH,s,CH),6.35-7.25 
3 

[9H,m,C6H5 and C H )6; ms M + =  290; Anal. Calcd. for C H N 0: C, 78.59; H, 6.25; 6 4 19 18 2 

N, 9.65; Found: C, 78.65; H, 6.17; N, 9.72. 

Compound 2d (R-CH ; R'=COOCZ15S): This compound was isolated as hydrochloride and 3 

recrystallized from absolute ethanol (yield 8281, mp 218•‹C; ms M+-RCI = 258; 

Anal. Calcd. for C15H19C1N 0 C, 61.11; H, 6.50; N, 9.50; Found: C, 61.35; H, 2 2' 

6.64; N, 9.32. 

Compound Ze (R=C H ; Rr=COOC H 1. This compound was recrystallized from ethanol 
6-5 2-5 ' 

(yield 8281, mp 153•‹C; ir: 3460 and 3360 (NH2) 1675 (CO) cm-l; nmr (CDC13): 1.40 

(3H,t,CH CH ) ,2.40 (3H,s,CH3) ,3.90 (ZH,s,exchanpeable NH2) ,4.30 (2H,q,CH2CH3) ,6.67 
2-3 

(IH,s,CH),6.35-7.25 (9H,m,C6H5 and C6Hq]6; ms MI= 320; Anal. Calcd. for C H N 0 ' 
20 20 2 2' 

C, 74.97; H, 6.29; N, 8.74; Found: C, 75.03; H, 6.37; N, 8.83. 

General method for the preparation of 1,3-disubstituted 3-methylpyrrolo 3,Z-c cin- 

nolines (3b,c,d and e) and 2-acetyl-3-methylpyr1.010 [1,2-c]benzo[l,2,3 triazine(4f). 

To a stirred solution of ?a-e(l0 mmoles) and acetic acid(l5 ml),a solution of so- 

dium nltrite(l0 mmoles) in water(20 ml) was added dropwise at 0-5•‹C. After 1 hour 

the mixture was allowed to room temperature and adlusted to pH 7 with aqueous so- 

dium hydrox~de(S\).The precipitate was flltered o f f , a l r  dried and recrystallized. 
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Compound 3b (R=CH3; Rt=COCH 1 .  This compound was recrystallized fram ethanol 
3-' 

(yield 88%), mp 22SDC; ir: 1660 (CO) &'; nmr (CDCl ) .  2.83 (3H,s,CH3),3.13 (3H, 3 ' 

s,CH3),4.08 (3H,s,CH3),7.27-8.59 (4H,m,C6H4)6; ms MI= 239; Anal. Calcd. for 

Cl4Hl3N30: C, 70.27; H, 5.48; N, 17.56; Found: C, 70.47; H, 5.59; N, 17.63. 

Compound 3c (R=C H ; Rt=COCH 1 .  This compound w a s  recrystallized from ethanol 6-5 3-' 

(yield 77%), mp 278'C; ir: 1660 (CO) &l; nmr (CDC13): 2.55 (3H,s,CH3) ,3.12 (3H, 

s,CH3),6.70-8.60 (9H,m,C6H5 and C6H4)6;ms M = 301; Anal. Calcd. far C H N 0' 
19 15 3 ' 

C, 75.73; H, 5.02; N, 13.95; Found: C, 75.85; H, 5.11; N, 14.02. 

Compound 34 (R=CH ; R'=COOC H ) .  This compound was recrystallized from ethanol 3 2-5-' 

(yield 86%), mp 227-C; ir: 1695 (CO) cm-'; nmr (CDCl 1 .  1.46 (3H,t,CH2g3) ,2.53 3 ' 
+ 

(3H,s,CH3),3.75 (3H,s,CH3),4.43 (2H,q,CH2CH3),7.41-8.46 (4H,m,C6H4)6; ms P = 269; 

Anal. Calcd. for Cl5HI5N3O2: C, 66.90; H, 5.61; N, 15.61; Found C, 66.78; H, 5.79; 

N, 15.56. 

Compound 3e (R=C H ; R'=COOC H 1. This compound was recrystallized from ethanol 
6-5 2-5 . 

(yield 85%), mp 23I0C; ir: 1710 (CO) cm-'; nmr (CDCl ) .  1.52 (3H,t,CH2CH3),2.60 
3 ' 

(3H,s,CH3) 4.57 (2H,q,~2CH3),6.97-8.58 (9H,m,C6H5 and C6Hq)6; ms M'= 331; Anal. 

Calcd. For CZOH17N302: C, 72.49; H, 5.17; N, 12.68; Found: C, 72.65, H, 5.33; 

N, 12.72. 

Compound 4f (Rt=COCH ) .  This compound was recrystallized from ethanol (yield 88%). 
3-' 

mp 181DC; ir: 1665 (CO) m - l ;  nmr (CDC13) : 2.61 (3H,s,CH3) ,3.03 (3H,s,CH3) ,7.11 

(lH,s,CH),7.53-8.24 (4H.m.C H )6;rns M+= 225; Anal. Calcd. for CI3Hl1N3O: C, 69.32; 6 4 

H, 4.92; N, 18.66; Found : C, 69.57; H, 5.13; N, 18.57. 
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