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The sflthes& of 6-ukno-lR-pyr~o[3,Z-c]~ytid&z-4(5l?J-ur~ f3,7-:l~deazapanir~J 
frox the am~nim chloride promted reaction o f 3- (etkoqcarlmny t)pyrrole-Z-ace tonitri%e 
a??? CmBnonti is reported. Several prelimit rczctions which led to this synthetic 
mute are aLs0 described. 

6-Amino-l&imidazo[4,5-clpyridin-4(5fi)-one (i; 3-deazaguanine) has demonstrated very in- 

teresting antitumor and antiviral properties' whereas an isomer of 1 (2; 6-amino-lH-pyrazolo- 

[4,3-clpyridin-4(5H)-one, or 3,7-dideaza-8-azaguanine) is void' of any such characteristics. 

In a structure-activity analysis of 1 the latter result suggests that the N-3 atom of 1 (N-7 

by purine numbering) is critical to its biological properties. However, In view of the remark- 

able biological data for other 7_deazapurines, 3 this result is surprising. Thus, in order to 

ascertain the bio-significance of the N-3 atom of 1, the synthesis of 6-amino-lB-pyrrolo[3,2-cl- 

pyridfn-4(9!)-one (2; 3,7-dideataguanlne) was sought as a better means of addressing this qties- 

tion than was possible with ,$ whose biological analysis may be misleading since it retains two 

nitrogen atoms in its five-membered ring. The successful pursuit of 2 is described herein. 

j,; X=N .Y=CP 

4; X=CH,Y=h 

2, X=Y=CH 

,$: R=Ne,X=N 

2: R=Et,X=CH 

The most logical approach to 2 was foreseen as paralleling that 

which involved the 

ammonia. However, 

action vessel at a 

reaction of 4(5)_(methoxycarbonyl)imidazole-5(4)-acetonitrile (@ with 

no reaction occurred when 2 was treated with liquid amnonia in a sealed re- 

number of temperatures and for varying durations. 4 Evaluation of the pos- 

CH2Ph 

4, R=CW 

& R=C02Et 

8, R=CONH2 

for the synthesis of Lla 
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sible role played by the pyrrole NH of 2 in its failure to cyclize with amnia led to the syn- 

thesis of l-bepZyl-3-(ethoxycarbonyl)pyrrole-2-acetonitrile (k) which began with the reaction 

of N-benzylaminoacetaldehyde hydrochloride5 with diethyl acetonedlcarboxylate in 20% NaOH 

solution to give ethyl 1-benzyl-3-(ethoxycarbonyl)pyrrole-2-acetate (l; 28%; mp 44-45X; 
6 (CD,)250 1.15 (m, 6 H, 2 CH3 of esters), 3.95 (in, 6 H, 2 CH2 of esters and CH2 of acetate), 

5.??(s. 2 H, CH2 of benzyl), 6.42 (d, 1 H, d= 3 Hz. H-4), 6.75 (d. 1 H, ~=3 Hz, H-5), 7.20 (m, 

5 H, phenyl)). Treatment of ,J, with liquid ammonia in a sealed reaction vessel at 120°C for 24 t 

yielded l-benzyl-3-,(ethoxycarbonyl)pyrrole-2-acetamide (4; 66%; rrp 118-119X; 6 &!$)2" 1.2 

(t, 3 H, J-7 Hz, CH3), 3.72 (s. 2 H, CH2 of acetamide), 4.1 (q, 2 H, J=7 Hz, CH2 of ester), 5.1 

(s, 2 H. CH2 of benzyl). 6.35 (d, 1 H, J=3 Hz, H-4). 6.72 (d. 1 H. 5=3 Hz, H-5), 7.2 (m, 7 H, 

phenyl and amide NH2)). 
G (CD3)2S0 

Dehydration of @ with phosphorus oxychlorlde gave k (81%; mp 84-86°C; 

1.28 (t, 3 H, J=7 Hz, CH3). 4.23 (q, 2 H, J=7 Hz, CH2 of ester), 4.25 (s, 2 H. CH2 

ofPi!etonitrile), 5.3 (s, 2 H, CH2 of benzyl), 6.5 (d, 1 H , J=3 Hz, H-4). 6.93 (d, 1 H, P3 Hz, 

H-5), 7.25 (m, 5 H, phenyl)). When Q was heated with liquid ammonia in a sealed reaction vessel 

at 160°C for 90 h cyclization occurred to give the guanine 

pyrrolo[3,2-clpyridin-4-07 ($), in 42% yield (mp 263-264“C 

derivative, 6-amfno-1-benzyl-IH- 

dec), whose spectral data indicated 

&& R=C(=NOH)NH2 

x, R=CONH2 

& R=C(=NH)NH 
2 

it to be in the enol tautomer as shown (ucm- KBrl 3200-2800 broad OH; d (CD3)2So 5.11 (s, 2 H, CH2 

of benzyl), 5.37 (s, 3 H, H-7 and NH2), 6.32 (d, 1 H, J=3 Hz, H-3), 6!g (d, 1 H, d=3 Hz, H-2), 

7.25 (m, 5 H, phenyl), 10.0 (s, 1 H, OH)). Unfortunately, numerous attempts at debenzylation 

of Is, (either chemically or catalytically) led to recovery of starting material or to total de- 

struction of the heterocyclic unit.6 The success achieved in cyclizing @ in contrast to 2 is 

not presently understood. 

Recently,7 an improved procedure to l was reported to involve the reaction of $, with hy- 

droxylamine to afford the carboxamidoximyl derivative &I, which, upon hydrogenation over Haney 

nickel, produced i. Similarly, treatment of 1 with hydroxylamine yielded ethyl 2-(carboxa- 

midoximylmethyl)pyrrole-3-carboxylate (a; 66.6%; mp 159-161OC; 6 ppm (CD3)2So 1.24 (t, 3 H, J=7 Hz 

CH3), 3.63 (s, 2 Ii, CH2 of side chain), 4.16 (q, 2 H, J=7 Hz, CH2 of ester), 5.36 (s, 2 H, NH2) 



6.33 (d, 1 H, 5=2 Hz, H-4), 6.6 (d, 1 H, J=2 Hz, H-5), 8.9 (s, 1 H, OH), 11.23 (broad S, 1 H, 

NH)). However, hydrogenation of &j, under the reported7 aqueous conditions led to the hydrolysis 

product 3-(ethoxycarbonyl)pyrrole-2-acetamide (x).* Variations in the hydrogenation conditions 

and attempts to isolate the amidine precursor to 2 (a) from a all met with failure. 

The ease of formation of ,Q from 2 did suggest that the cyano functionality of 2 was capabll 

of reacting with nucleophiles and that the failure of the reaction of 2 with ammonia to produce 

2 was merely the result of a decreased nucleophilicity of ammonia compared to hydroxylamine. 

Acid catalysis was foreseen as a means of alleviating this problem by enhancing the reactivity 

of the cyano functionality in 2 towards ammonia. Therefore, 2 was treated with liquid ammonia, 

containing ammonium chloride, in a sealed reaction vessel at 125°C for 24 h to give the desired 

2 in the tautomer shown (67%; sinters at 223-225°C; vcm- 
d (CD3)2SO 

KBrl 3380 (NH*), 3220 (NH~), 1640 (c=o); 

5.22 (s, 2 H, NH2), 5.4 (s, 1 H, H-7), 6.23 (d of d, 1 H, ~~ 3;3 Hz, JR,, 3=2 Hz, H-3) 

6.:?(d of d, 1 H, "T2 3=3 Ht. JNH 2- -2 Hz. H-2), 9.95 (s, 1 H, NH), 10.6; (s, 1 H, pirrole NH). 

Presently, it se&s reasonable that the successful cyclization of ,$, without the need for 

an added acid catalyst, lies in the ease of formation la of the 4(5)-carboxamide derivative 8" 

which is the precursor to ,J,. On the other hand, from studies in our laboratory with a number of 

N-unsubstituted 3-ethoxycarbonylpyrrles (including 2). it is obvious that the 3-ester function- 

al group in this series of compounds is inert towards nucleophilic substitution. Thus, the con- 

version of 2 fnto the pyrrole analog of fi (i.e., a) will not occur and a nucleophilic reaction 

must take place at the less reactive nltrlle site of 2, a process requiring acid catalysis. 

This latter pathway to ,$ would, thereby, proceed via the intermediate amidine a rather than a. 

J,$ X=N 

x, X=CH 
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