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NEW TRICYCLIC COMPOUNDS : PYRID012'.3':4.51 AND PYRIDO[3'.2':4,51- 

IMIDAZO[l,2-&]PYRIMIDINES 
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RbSt - 1,2,3.4-Tetrahydropyridal2',3':4.51imidazo11.2-~lpyrimidin-2-anes 

1 are synthesized from 3-amino-2-benzylaminopyridines by condensation with 

N-0-chlorapropanoyl)carbonimidic dichloride and subsequent cyclisation . 

1,2,3,4-Tetrahydropyrido[3',2':4.5]imidazoL1.2-~lpyrimidin-2-ones 2 are 

prepared from methyl N-l3-amino-2-pyridyl)-3-aain~propan~ates by condensation 

vith N-acetylcarbonimidic dichloride, hydrolysis and cyclisation. Alkylation 

of pyridoimidazoll,2-~lpyrimidin-2-ones 1 or 2 gives the corresponding 1-alkyl 

derivatives. 

In a former paper,' we described the preparation of pyrimidaIl,2-~lbenzimidaz01e from 

2-phenylenediaaine and N-0-chloropropanoy1)carbonimidic dichloride. We report in the present 

note the synthesis of 1,2,3.4-tetrahydropyrid012'.3':4,51irnidazo[1.2-~]pyrimidin-2-ones 1 , 

1,2.3.4-tetrahydropyrid0L3'.2':4,51iaidazo11.2-alpyrimidin-2-0ne~ 2 and some derivatives. 

condensation of N-(3-chloropropanoylIcarbonimidic dichloride vith 2.3-diaminapyridine gave 

2-(3-chloropropanoylamin0)imida~0[4,5-~]pyidine; we could hope a selective cyclisation of 

this compound t o  1.2,3,4-tetrahydropyridoI2',3':4,51imidazoll.2-~lpyrimidin-2-one l or  

1.2,3,4-tetrahydropyrido[3',2':4.51inidazo[l,2-alpyriolidin-2-0ne 2 , but heating 2-(3-chloro- 

propanoylaminoliolidazo[4,5-blpyridine in DMF led, in any case ,  to a mixture of compounds 1 and 

2 . Since compounds 1 and 2 were not easily separable, we devised selective syntheses of these 

compounds. 

synthesis of coolpounds 1 was achieved starting from 3-amino-2-benzylaminopyridines 4 prepared 

from 2-benzylamino-3-nitropyridines 1 . 2 . 3  condensation of 4 with N-(3-chloroprapanayllcarboni- 

oidic dichloride in the presence of triethylamine gave l-benzylamino-2-(3-chloropropanoyl- 

aolinalimidazol4.5-blpyridines 2, and subsequent heating of 5 in DMF afforded 10-benzyl-2.3.4. 

10-tetrahydropyrido12',3':4.51imidazo11.2-~]pyrirnidin-2-ones 6 .  in a similar manner to the 

formation of pyrimidabenzimidazale.1 Catalytic hydrogenolysis of the benzyl group of 6b.e gave 

U.e, but the benzyl group of 66 could not be removed by this method. Benzylation of le gave 

the 1-benzyl derivative 3. On other hand, reduction of compound & vith diborane in tetra- 
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hydrofuran afforded the de-0x0 derivative Be, which was catalytically hydrogenated to the 

1,2,3,4-tetrahydro derivative & (Scheme 1). Diborane reduction of 1 was unsuccessful. 

Synthesis of isomeric pyrido[3',2':4,51imidazall,2-&]pyrimidines 2 was effected by a different 

reaction sequence starting from methyl N-~3-anino-Z-pyridyl)3-aminopropanoates N. Thus, 

2-halogeno-3-nitropyridines4-6 were treated vith methyl 3-aminopropanoate ta give the 

corresponding N-(nitropyridy1)-3-aminopropanoates, vhich vere hydrogenated to U. Condensation 

of with N-acetylcarbonimidic dichloride? in the presence of triethylamine provided the 

imidszopyridines U. Hydrolysis of Ll vith hydrochloric acid gave the carboxylic acids 12. 

which vere successfully cyclised to the desired pyridoimidazopyrimidines 2 upon heating under 

Scheme 2 
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reduced pressure. Alkylation of 2 gave 1-alkyl derivatives, 1J and l4; lithium aluminium 

hydride reduction of afforded the arninoalcohol & though in low yield (Scheme 2). 

In conclusion. substituted pyrido[2'.3':4,51- and pyrido13'.2~:4,51imidazo[1,2-~]pyrimidines 

Were easily synthesized by cyclisation of 2-aminoinidazol4.5-blpyridines obtained from 

condensation of alkanaylcarbanimidic dichlorldes vith appropriate 2-protected 2.3-diamino- 

pyridines . 

EXPERIMENTAL 

Melting points vere determined on a Gallenkampf open capillary melting point apparatus and 

vere uncorrected. Ir spectra vere recorded on a Perkin Elmer Model 257 spectrophutometer. 1H 

Nmr Spectra were registered on a Varian T-60 160 MHz1 spectrometer, Elemental analysis vere 

carried out either by CNRS Service Central d'lnalyse F-69300 VERNAISON (Francel or by 

Rnalytische laboratorien Pastfach 135 0-5250 ENGELSKIRCHEN (Germany). 

10-Ben~~1-7,8-dimethoxv-2,3,4,10-tetrahvdroeyrido[2',3':4,51imidazol1,2-aLeyri~idin-2-one 

0. A solution of 2-benzylamino~~5.6-dimethoxy-3-nitropyridine I&. 9.7 g. 0.033 moll in THF 

(80 roll was hydrogenated in the presence of Raney Nickel (5 g) at 60'C. After removal of the 

catalyst by filtration, NEt, (3.4 g. 0.033 moll and then N-(3-chloropropanaylIcarbonio1idic 

dichlaride (6.3 g, 0,033 moll vere added at a temperature below 40-C. The mixture was stirred 

for 30 mi". The solid product was isolated by suction, washed vith water and vith ether and 

dried under reduced pressure to afford inidazopyridine & (7.9 g, 63 %I. This solid was heated 

in boiling DMF 1200 all for 2 h. The solvent was then removed under reduced pressure and the 

product was washed vith vater and dried to afford & (5.4 g. 74 $1 , mp 231-233T. This 

product Y B S  purified by chromatography on aluminium oxide (50 4. CH,Cl, as mobile phase) : mp 

234-236'C. I r  IKBrI 1640 cm-1. 'H Nmr (CDCl,); 6 2.8 (t. 2H. J=1 Hz). 3.8-4.2 (m. 8HI. 5.3 

Is. 2HI. 7.1 Is, 1HI. 7.1-7.7 11. 5Hl. 

10-Benzvl-8-methax~-2,3,4,l0-tetrahvdro~vrido[2',3':4,5linidazoLl.2-aLeyri~idin-2-one (6bl. 

In the same way, from 2-benzylamino-6-methoxy-3-nitropyridine la), & w a s  prepared in 29% 

yield. mp 243-245T (EtOH). Anal. Calcd for C,,H,,N,O, : C, 66.22 ; H, 5.23 ; N. 18.17. 

Found : C, 66.09 ; H, 5.08; N, 18.31. 

10-Benz~1-8-olethox~-7-methv1thio-2.3.4,10-tetrahvdro~vrido[2',3':4,5limidazol1,2-al~vrimidin- 

2-one J6dl. From 2-benzylamino-6-methoxy-5-methylthia3nitropyridine (36).  vas prepared in 

18% yield. ap 209-211PC IEtOH). Anal. Calcd for C,,H,,N,O,S : C, 61.00. H. 5.11, N, 15.80. S. 

9.04. Found : C, 60.96 ; H. 5.07 ; N, 15.84 ; S, 8.95. 

7,8-Diolethoxv-l,2,3.4-tetrahvdroeyrido[2'.3':4.51imidazo[l.2-aleyrimidin-2-one m. A 
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solution of the N-benzyl derivative & (1.8 g, 0.011 moll in acetic acid (80 nil1 was 

hydrogenated at 80'C in the presence of 10 % palladium on carbon 10.5 g). The heated mixture 

was then filtered, the solvent was evaporated, and the residue was washed with water and then 

with ether to afford lactarn & (29. 74 % ) .  Recrystallization from DMF afforded an analytical 

saolple, mp 280-282°C. Ir (KBrl 1695 cn-1. 1H Nar (CFJCWD) : S 1.9 it, 2H. 5=7 Hz), 2.6 ( s .  

3H). 2.7 ( s ,  3H). 3.2 it. 2H. J=7Hzl, 6.1 is, lH1. Anal. Calcd for C,,H,,N,O, : C. 53.22 ; H, 

4.87 ; N. 22.5'1. Found : C, 53.36 ; H. 5.05 : N, 22.58. 

8-Methoxv-1.2,3,4-tetrahvdra~vrida12'.3':4.51imidaza11,2-al~vrinidin-2-one (Ih).From a, b 
was similarly prepared in 37 % yield, mp 278-280V (DMF). Anal. Calcd for C,,H,,N,O, : C. 

55.04 : H, 4.62 ; N, 25.68. Found : C, 54.97 : H. 4.62 ; N, 25.82. 

Methyl i2-acetaeido-5,6-dinethoxv-3H-io1idazal4,5-bl~vridvl-3-~o~anote (Ile). A solution gf 

methyl N-(5,6-dimethoxy-3-nitr0-2-pyridyl)-)-aainopropnoate (7.2 g. 0.025 moll in THF 175 nl) 

was hydrogenated in the presence of Raney Nickel (5 9). The catalyst was then filtered off and 

NEtB (5 g. 0.05 m01) and N-acetylcarbonimidic dichloride 13.5 g, 0.025 ol d )  were successively 

added to the stirred filtrate at a temperature below 40'C. Stirring was continued for 1 h and 

the solid product was isolated by suction, washed vith water and with ether and dried to 

afford ester ile (4.6 g, 57 4 ) .  Recrystallization from NeOH afforded an analytical sample. 

mp 176-178-C. I r  (KBr) 3300, 1740, 1630 cn-1. 1H Nar iCDC1,l : S 2.4 (s, 3H). 3.1 it, 2H. 

J=6Hzl, 1.7 is, 3HI. 4 is. 3HI. 4.1 ( s ,  3Hl. 4.5 it. 2H. J=6Hz), 7.4 Is, 1HI. 8.5- 10.0 (m, 

1H). Anal. Calcd for C,,R,,N,O, : C. 52.17: H, 5.63 : N, 17.38. Found : C. 52.26 : H, 5.66 ; 

N, 17.54. 

7,8-Dimethox~-1,2,3.4-tetrahvdro~vrido13'.2':4,51imidazo11,2:al~vrimidin-2-one 0. The ester 

lle 12.9 g. 0.009 moll was heated in 5N HC1 (60 mll for 1 h. The solvent was evaporated under - 

reduced pressure and the residual product was heated under reduced pressure at 180-200T. DMF 

(70 ~ 1 )  was then added and the mixture was heated far 1 h at reflux and filtered. The filtrate 

was then cooled to 0-C and the resultant brown precipitate was filtered to give & (1.4 g, 

63%) , mp 310-31ZDC. Ir (KBrl ; 1675, 1690 cm-1. 1H Nmr iCF,CWDl; 6 2.0 (t, 2H. J=6Hzl, 2.7 

is. 3H). 2.9 is, 3H). 3.4 (t, ZH, J=6Hz). 6.3 ( s ,  lH1. Anal. Calcd for C,,H,,N,O, : C, 53.22 : 

H. 4.87 : N, 22.57. Found : C. 52.95, H, 4.61 ; N. 22.66. 

1.2.3.4-Tetrahvdro~~rido[l',2':4,51imidazo~1,2-al~vrimidin-2-ane (24. From ester ila, was 

similarly prepared in 67 % yield, mp 310-311'C (DM€). Anal. Calcd far C,H,N,O : C. 57.44 ; H. 

4.28 ; N, 29.77. Found : C. 57.15 ; H, 4.3 ; N. 29.71. 

7-nethoxv-l,2.3,4-tetrah~dro~vrido[3',2':4,5]imidazo[1,2-aleyrimidin-2-one m. From ester 
m. was similarly prepared in 76 ib yield, mp 295-C IDMF). Anal Calcd. for C,H,,N,O, : C. 

55.04 ; H, 4.62 : N, 25.67. Faund C, 54.92 : H. 4.53 ; N, 25.34. 



l-Chlaro-1,2.1,4-tetrahydroeyrida13'.2':4,51imidazo11,2-sl~vrio1idin-2-one (2~1. From ester 

llc. & w a s  similarly prepared in 68 % yield, mp )340°C. Anal. Calcd for C,H,ClN,O : C, 48.55. - 

H. 3.11 ; N. 25.16 ; C1. 15.92. Found : C, 48.50 ; H, 3.23 ; N. 25.18 ; C1 16.11. 

l-Ben~v1-1,8-dirnethoxv-l.2,3,4-tetrahydroeyrida[2',3':4,5]iaidazoI1,2-aLEyridin-2-one (le). 

Lactam & (5.1 g, 0.02 moll was added to a stirred suspension of NaH (50 % in oil, lg. 0.02 

moll in DIE (60 ml), and the mixture was heated at 10-80°C for 1 h. Benzyl chloride 13.59, 

0.02 moll was then added at 309 and then heating was continued for 3 h at 70'C. The solvent 

was evaporated and the residue was poured into water and the solid was filtered and washed 

with ether to afford & (3 g. 43 %),  mp 173-175'C. Recrystallization from EtOH afforded an 

analytical sample (1.7 g, 24 %I, mp 218-220'C. I r  (KBr) 1680 cm-1. 1H Nrnr (CDC1,l; 6 3.0 (t, 

28, J=7Hz). 3.9 ( 9 .  3H). 4.15 It. 2H. J=lHz), 4.2 ( s ,  3HI. 5.4 ( s ,  2Hl. 7.0 ( s ,  1HI. '1.2-1.1 

(a. 5H). Anal. Calcd for C,8H,,N,0, : C. 63.89 ; H, 5.36 ; N. 16.55. Found : C, 64.00 ; H, 

5.24 ; N, 16.48. 

1-~ethvl-1.2,3,4-tetrahvdro~vrida13',2':4,51imidazol1,2-a~rimidin-2-one 0. Lactam was 

treated with Me1 in the same way to give ila in 43 % yield, mp 112-114°C (MeOH). Anal. Calcd 

for C,OHION.,O : C. 59.39 ; H, 4.98 ; N, 27.11. Found : C, 59.60 ; H, 5.13 ; N, 28.01 

l,8-Dimethoxv-l-meth~1-1,2.3,4-tetrahvdroeyridoI3'.2':4,51ilnidsza11,2-al~~rirnidin-2-one 0. 

From lactam &. 13e was prepared in 58% yield. mp 207-209Y (DIE). Anal. Calcd for C,,H,,N,O,: 

C. 54.96 ; H, 5.38 ; N. 21.36. Found : C, 54.53 ; H. 5.35 ; N, 21.43. 

1 - M e t h o x v - l - m e t h v 1 - 1 , 2 , 3 , 4 - t e t r a h v d r 0 ~ ~ r i d o l 3 ' , 2 ' : 4 , 5 1 i d l 1 , 2 - 1 ~ v i i d i - 2 -  0. 

from Zb. 13b was prepared in 53 % yield, np 163-166'C (MeOH). Anal. Calcd for C,,H,,N,O, : C, 

56.99 ; H. 5.21 ; N, 24.12. Found : C. 56.46. H. 5.12 ; N. 23.79. 

l-Hethoxv-l-O-pr0~~nv1)-1,2,3,4-tetrahydrapyrida13',2':4.51imidazo11,2-al~vrimidin-2-one 

0. From lactam 2b and 3-brornopropyne, 14b was similarly prepared in 33 % yield. mp 118- 

180-C (MeOH). Anal. Calcd for C,,H,,N,O, : C. 60.92 ; H, 4.12 ; N, 21.86. Found : C, 60.85 ; 

H. 4.74 ; N, 21.61. 

1-Chloro-1-0iethv1-1.2.3.4-tetrahvdroeyrido[3',2':4,5limidazoL1,2-al~vrio~idin-2-one (13~1. 

From & and HeI, & was similarly prepared in 53 % yield, mp 212-213Y (MeOH). Anal. Calcd 

for CIOH9N4C1O : C, 10.74 ; H. 3.83 ; N. 23.67 ; C1. 14.98. Found : C, 50.90 ; H, 3.69 ; N. 

23.92 ; C1 14.14. 

10-Benzv1-1,8-dimethoxv-2,3,4,10-tetrahvdro[2',3':4,5liolidazo11,2-al~vrianidine 0. A 

suspension of lactan & (4.8 g, 0,014 moll in THF (50 mi) was heated at reflux for 30 win and 

a solution of diboran-THF 12M. 10.5 ml, 0.021 mall was added. Heating was continued for 

1.25 h ; after cooling. 20% hydrochloric acid (2.5 mil) was added at 20T. The resulting 

mixture vas refluxed for 15 nin, 301 NaOH (10 mll was then added and the solution was 




