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Abstract - 5-0x0 derivatives of three new isomeric pyridopyrro- 
lo[1,2-a]pyrimidines were synthesized from the corresponding 

carbalkoxy 2- or 3-[N-pyrrolo]pyridines. These were transformed 

into the corresponding hydrazides and further to acylazides which 

decomposed into acylnitrenes followed by insertion into C-H bond 

with ring closure. 

1-4 Our recent interest in py~idopyrimidines stimulated our interest in extending 

investigations on some related systems. Our previous attempt to prepare a pyrido- 

pyrrolopyrimidine derivative failed.4 Treatment of the ester 2 (R = OMel with 

polyphosphoric acid resulted only in destruction of the pyrrole ring although a 

5-7 similar synthetic approach was reported to be successful in the mitomycin series. 

Therefore, we have considered other synthetic approaches and a feasible one 

should involve ring closure to the pyrrole part by generating an acylnitrene from 

the corresponding acyl azides. A variety of reactions involving carbonyl nitrenes 

are described and acylnitrene cyclizations with insertion into C-H bonds were 

used for the syntheses of many new systems. 9 

3-Carbomethoxy-2-[~-~~rrolo]pyridine (5, R = OMe) was prepared from (1) and 
2,5-diethoxytetrahydrofuran as described previously.4 In a similar manner were 

synthesized in 40-65% yield the isomeric 2-carbethoxy- (4, R = OEt) (bp 170°/10 mm 

Hg) and 4-carbeth0x~-3-[~-~~rrolo]~~ridine (2 R = OEt) (bp 165O/10 mm Hgl or 3- 

carbeth0x~-4-[N-~~rrolol~~ridine (8, R = OEt) (bp 170°/11 mm Hgl. These esters were 

transformed into the corresponding hydrazides in 68-80% yield upon heating in an 

ethanolic solution of hydrazine hydrate far 30 minutes. In this manner were obtained 

compound 2 (R = NHNH*), mp 191-193O (from ethanol); m/e 202 (M+) and nmr 6 (DMSO-d61 

7.90 (dd, H4), 7.38 ldd, H5), 8.60 (dd, H6), 7.35 (m, 6.28 (m, H3,,4,1, 

J ~ , ~  = 7.2, J ~ , ~  = 4.5, J ~ , ~  = 1.5, J ~ , , ~ ,  = J ~ , , ~ ,  = 2.0 Hz; compound 4 (R = NHNH2) - 



had mp 106-107O (from n-propanol); m/e 202 (M+) and nmr 6 (CDC13) 7.80 (dd, H ~ ) ,  

7.58 (dd, H5). 8.63 (dd, H6). 6.93 (m, HZ, 5,), 6.42 (m. H3,,4,), JqS5 = 7.8, 

J4,6 = 1.5, J2r,3, = J2,,4r - - 2.0 Hz; compound 2 IR = NHNH ) , mp 124-125O (from 
2 

n-prapanol), m/e 202 (M+) and nmr 6 (CDC13) 8.75 (d, Hz). 7.65 (dd, H51, 8.75 (d, 

86). 7.90 (m, H2.,5,), 6.43 (m, H3,,4,), Jgr6 = 4.8, J2,5 = 0.6, J2,,3, = J2,,4,= 

2.0 Hz. 

Under the same reaction conditions the reaction with 2 (R = OEt) did not 

afford the corresponding hydrazide and instead pyrazolo[4,3-c]pyridine-3-one 19) 

was obtained in 91% yield, mp 235-298' (from water; lit. gives mp 292-294O. 

but the compound is described in its tautomeric form as 3-hydroxy derivative); 

m/e 135 (M') and nmr 6 IDMSO-d6, 70°) 8.65 (s ,  H4), 7.70 (d ,  H6), 7.03 (d, H7), 

a~3 
COR 

0 ' COR 



JsP7 = 6.5 Hz. Its formation can be explained by displacement of the pyrrole ring 

with hydrazine and subsequent cyclization. If the reaction was conducted at room 

temperature only the starting material was recovered. 

I£ a solution of the hydrazide 2 (R = NHNH2) in glacial acetic acid was trea- 

ted with isoamyl nitrite at room temperature, the solution left aside for 5 hours. 

diluted with water and left on ice for several hours, a precipitate of pyrido- 

[3,2-e]pyrrolo[l,2-a]pyrimidin-5-one (3) was obtained in 28 % yield, mp 292-293' 
+ 

(from ethyl acetate and n-hexane); m/e 185 (M ) and 6 nmr (DMSO-d6, 130°) 8.13 

(dd, HI), 6.68 (dd, HZ), 7.13 ldd, Hj), 7.70 (dd, H6), 7.33 (dd, H71, 8.25 (dd, 

Ha), J ~ , ~  = 3.6, J1,3 = 1.5, JZr3 = 2.8, J6,7 = 7.8, J7,8 = 4.5, Jse8 = 1.5 Hz. 

In a similar manner the isomeric pyrida[2,3-e]pyrrolo[1,2-a]pyrimidin-5-one 

(2) was prepared from g IR = NHNH21 in 22% yield, mp 300°; m/e 185 (M+) and nmr 

6 IDMSO-d6, 150°) 8.35 (dd, HI), 6.75 ldd, Hz), 7.10 (dd, H3), 8.15 (dd, H7), 7.30 

ldd, Ha), 8.45 ldd, Hg), Jlr2 = 3.6, J = 1.5, J2,3 = 2.8, J7,8 = 4.5, J = 
1,3 7.9 

1.5 , J8,9 = 7.5 Hz. 

Compound 2 (R = NHNH2) was treated in a similar manner, but at the end the 

reaction mixture was evaporated in vacuo almost to dryness to give pyrido[4,3-el- 
+ 

pyrrolo[l,2-a]pyrimidin-5-one (7) in 14% yield, mp 291-293O; m/e 185 (M ) and nmr - 
6 (DMSO-d6) 8.35 (dd, HI), 6.75 (dd, Hz), 7.10 (dd, H3), 7.25 (d, H6), 8.40 ld,H7), 

9.40 (s ,  Hg), Jlt2 = 3.6, JlS3 = 1.5. JZr3 = 2.8, Jgr7 = 4.8 Hz. Thus, the above 

reactions have opened a new synthetic approach for the above mentioned tricyclic 

systems. Satisfactory analyses IC, H, N) were obtained for all compounds. 

REFERENCES 

1 M.Debeljak-SuStar, H.Stanovnik, M.TiE;ler, and Z.ZrimSek, J.Org.Chern., 1978, 

43, 393. - 
2 B.VerZek, I.Leban, B.Stanovnik, and M.TiSler, J.Org.Chern., 1979, 2, 1695. 
3 B.Stanovnik and M.TiSler, Synthesis, 1974, 120. 

4 B.Stanovnlk and M.TiSler, Croat.Chem.Acta, 1972, s, 243. 
5 For review see: T.Kametani and T.Kakahashi, Heterocycles, 1978, 9, 293. 
6 A.D.Josey and E.L.Jenner, J.Org.Chem., 1962, t 7 ,  2466. 

7 V.J.Mazzola, K.F.Bernardi, and R.W.Franck, J.Org.Chem., 1967, 2 ,  486. 
8 W.Lwowski, "Nitrenes", Interscience, New York, 1970, p. 199. 

9 ibid., p. 225. 

10 G.M.Badger and R.P. Rao, Austral.J.Chem., 1965, 2, 379. 
, Received, 2nd October, 1979 


