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XXIX.* SYNTHESIS OF 1,8-NAPHTHYRIDINE AND PYRIDO[2,3-d]PYRIMIDINE 

DERIVATIVES 

E .  O. S o c h n e v a ,  N. P .  S o l o v ' e v a ,  
a n d  V. G.  G r a n i k  

UDC 547. 834.2' 822.7'82&' 854 

The reac t ion  of acetals  of amides and lac tams with substi tuted 2-aminonicotinic acid e s t e r s  
was used to synthesize  the cor responding  amidines ,  which undergo cycl izat ion to 1,8-naph- 
thyridine der ivat ives  when they a re  heated in the p resence  of acidic or  basic cata lysts  and give 
pyrido[2,3-d]pyrimidine der ivat ives  on reac t ion  with amines.  

It is known that anthranil ic  [2] and 4-aminopyr imid ine-5-carboxyl ic  [3] acid e s t e r s  r ead i ly  r e ac t  with 
acetals  of amides and lactams and that the resu l t ing  amidines undergo smooth cyclizat ion to 4-quinolone and 
pyrido[2,3-d] pyr imid ine  der ivat ives ,  respec t ive ly ,  under acid o r  base -ca ta lys i s  conditions. 

The goal of the present  r e s e a r c h  was to extend this reac t ion  to the synthesis  of 1,8-naphthyridine der iva-  
t ives and to asce r ta in  some fac tors  that affect  this sor t  of cyclization.  

In the f i r s t  s tep of the r e s e a r c h  we se lec ted  2 -amino-3-ca rbe thoxy-4-d imethy lamino-5-benzoy l -6 -methy l -  
mercaptopyr id ine  (I), obtained [4] by the reac t ion  of f l -d imethylaminocrotonic  es te r  with benzoyl isothiocyanate 
(II) and subsequent S-methylation and debenzoylation of the intermediate  2-N-benzoyl- I  (III), as the s tar t ing 
compound.~ A s imi la r  "pyridine" synthesis  can also be rea l i zed  on the basis  of other enaminocarbonyl  com-  
pounds. For  example,  2-N-benzamido-3 ,5-d ibenzoyl -4-d imethylaminopyr id ine-6- th ione  (VI) was synthesized 
by r eaction of II with 1- dimethylamino- 1- methyl -2 .benzoyle thane  (V}. 
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Vl l  v i i i  Ix  

The synthesis  of a 1,8-naphthyridine der ivat ive (IX) f rom aminocarbethoxypyridine I was accomplished 
via the usual scheme - by saponification of the carbethoxy group - and aminopyridine VII was obtained by de- 

* See [1] for communication XXVIII. 
[Accord ing  to [4], HI should be obtained in the absence of excess  alkylating agent, since fur ther  alkylatlon at 
the 2-NHCOC6H 5 group is possible.  Thus 2- (N-e thy l -N-benzoyl )amino-3-carbe thoxy-4-d imethylamino-5-ben-  
zoy l -6 -methy lmercap topyr id ine  (IV) is formed in the ethylation of IH. 
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TABLE 1. 
I 

[ 4-CH~ 5-CH~ 3-CH~ N-CHz C~Hs I 
CoDq - 

2-CI-I: round 

XXIV 
XIX* 3~5 
XXV 4,25 

XXVI 3,87 
XXVII 4,05 

6,83 (3-CH=) [ 
1,90 2,58 
3,37 
3,00 2~4 

2,18 

3,57 
3,13 
3,48 
3,63 
3,58 

5-CH 6-CH i 

8,25 9,13 
6,75 

8,~ 9,06 
- -  8,20 

7-CH 8-CH 

8,2t 9,']-3 

7,5--8,3 

7,6--8,4 
7,6~8,05 
7,5--8,3 

*The re  a re  signals of 6 - C - C H  3 at 2.45 ppm and 7 - C - C H  3 at 2.83 
ppm ~ 

TABLE 2. Synthesized Compounds 

C o m -  

pound 

XIII 
XIV 
XV 

XVII 
XXIV 
XXV 

XXVII 
XXIXb 
XXIXc 
XXIXd 
XXXI a 

XXXI b 

XXXIc 

rap, deg*C (solvent) I ound, o/~ I Empffical 
~ s  [ formula 

110--I 12 (alcohol) 
127--130 (alcohol) 
201--203 (isopropanol) 
63~66 (heptane) 

251--254 (alcohol) 
318 (DMF) 
242--245 (DMF) 
155--- 158 (isopropanol) 
181--t83 (isoprqpanol) 
225--227 (DMF) 
219--222 (DMF)--HzO 

l : l )  
1212:~)24 (DMF)- H~3, 

223--226 (DMF)- H~O, 
1:1) 

61,0 6,5 I 
61,4 7,0 I 
63,316,31 
62,717,71 
72,415,61 
73,315,61 
74,916,2[ 
72,215,5/ 
73,116161 
76,414,9[ 
/64,6J 4'9] 

66,3p'6 / 

63,814'6 / 

13,4 7 7[C21H26N4SO3 
13,1 7'51C22H2sN4 ~O 
12,~ 7'71C24H36N4SO 
16,8 '-~." ] ClsHlgNsO~ 
15,8 _[CI6HjsN30 
14,8 _|C~THIsN,O 
13,7 _|C19H19N30 
t5,9 -- [CI~Hz~NaO 
15,3 -- ]CIrHI7N20 
13,5 --[C~oHIsN30 
.>3,4 --]CIsHI2N40 

�9 ~2,1 --/C14HI~N40 

!4,5 -- [C,2H~oN~O 

=alculated, qo I~ 

I 
61,( 6,3[ 13,6 7,8 84 
61,7 6,6 13,1 , 86 
63,5 6,6112,1 64 
62,7 7,71169 91 
72,4 5,7/15,8] 52 
73,6 5,5/15,11 32 
74,7 6,3|13,81 71 
72,5 5,7|t5,81 88 
73,0 6,1115,1] 73 
76,6 4,8/13,41 35 
65,0 5,OJ23,3J 61 

66,1 5,5/22,1 [ 54 

63,7 4,4124,81 51 

carboxylat ion.  Reaction of the la t ter  with ethoxymethylenemalonie e s t e r  (EMME) was used to synthesize  N- 
he te ry leneamine  VIII, heating of which in Dowthern leads to 3- carbethoxy-  5-dimethylamino-  6-benzoyl-  7- 
methy lmer  capto-4-naphthyr  idone (IX). 

However,  although complicat ions were  not observed in the reac t ion  of I with dimethylformamide diethyl- 
aeetal  (X), d imethylacetamide diethylacetal  (XI), and N-methylpiper idone diethylacetal  (XII), we were  unable to 
accomplish the naphthyridine synthesis  on the basis  of amidines XIII-XV. It should be noted that the "amidine,, 
dimethylamino group appears  in the PIVI:R spec t rum of XIH in the fo rm of two signals (3.03 and 3.14 ppm) of 
equal intensity; this is probably associa ted  with hindered rotat ion re la t ive  to the C - N  bond. It is important  
that in the spec t rum of amidine XIV this dtmethylamino group shows up as a singlet (3.03 ppm). This dif- 
fe rence  between these  s imi l a r ly  const ructed  compounds is evidently due to the fact that XIV contains s te r ic  
hindrance to "amidine" conjugation,*and the o rde r  of the C - N  bond is lower than in XIII. Hence the b a r r i e r  to 
rota t ion is higher in amidine XIII. 

R 
]/OC2Hs 

(CH3)2N~-\OC2115 
N' (CH3)2 X R~H 

B z ~ c ~ 1 7 6  n5 xs R~CH 3 

c.3s~-~-/"--N~/k-N ~c.5)-2 

~ (  OC2H~ N(CH~)~ 
~N ~ -OC.tl 5 J - . 
I " Bz..~COOC~H~ 

it 21 ? %  
4 

XIII, XIV Xlll R=H; XIV R=CH3 XV CH 3 

The application of the usual methods [2, 3] for  the cyclizat ion of amidines was unsuccessful :  We were  
unable to synthes ize  the cor responding  naphthyridines f r o m  amidines XIV and XV ei ther  under ac id-ca ta lys is  
conditions (p--TsOH) or  when we used a basic catalyst  (BuONa). 

The lack of an analogy with amidines obtained on the basis  of amide and lae tam acetals  and anthranil ie 
and 4-aminopyr imid ine-5-carboxyl ic  acid der ivat ives  [2, 3] led us to the assumption of s t e r i c  hindrance to cycl i -  
zation ar is ing  because  of the p resence  of a bulky dimethylamino group in the 4 position of the pyridtne ring.  In 
the next stage of the r e s e a r c h  we the re fo re  subjected 2-amtno-3-carbe thoxy-4 ,6-d imethy lpyr id ine  (XVI) [6], 

*We have previously  observed  inhibition of conjugation in an amidtue sys tem due to s t e r i c  hindrance in the 
case  of N-(4-carbe thoxy-5-pyrazol inyl )amidines  [5]. 
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i .e . ,  a compound with a l e s s  bulky substituent in the 4 posit ion,  to react ion  with acetal  XII. This compound (XVI) 
a l so  reac t s  smooth ly  with ace ta l s  X and XII, and, as  in the c a s e  of amidine XIII, two s inglets  of equal intensity 
(at 2.98 and 3.02 ppm), which are  re lated  to the d imethylamino group, are  observed  in the PM1R spec trum of  
amidine XVII, i .e . ,  rotat ion of this group re la t ive  to the C - N  bond is hindered. 

1 ,6 ,8 -Tr imethy l -5 -oxo- l , 2 ,3 ,4 ,B ,10 -hexahydropyr ido[2 ,3 -b ] l , 8 -naphthyr id ine  (XLX) can be synthes ized ,  
although in re la t ive ly  low yield,  by heating amidine XVIII, obtained f rom aceta l  XII and pyridine XVI, in a so lu-  
tion of BuONa in BuOH. 

The s tructure  of t h r e e - r i n g  compound XIX was  proved by means  of  its PIV[R (Table i) and m a s s  spectra.  
A m o l e c u l a r - i o n  peak with m / e  243 and (M - H)+, (M - CHa)+, and (M - OH) + fragments  are  observed  in the 
m a s s  spec trum of XIX; the format ion  of the peak of  the latter ion const i tutes  evidence for fragmentat ion of the 
substance  f r o m  the hydroxy form.  The p r e s e n c e  in the spec trum of  peaks with m / e  214, 199,187,  173, and159 can 
be explained by s tepwise  fragmentat ion of  the saturated ring. 

CH3 . CH3 

2. BuONa + BuOH 

C H 3 & N ~ / " ~ N ~ N  (C H~12 CH3--PJ~- N NHr, 

CH~ 0 

tl I 
CII 3 

XVII XVI X|X 

2 -Amino-3 -carbe thoxy -6 -pheny lpyr id ine  (XX), which was  obtained by the method in [6] by react ion  of 
formylacetophenone  (XXI) with imino e s ter  XXII, was  next subjected to react ion;  2 , 6 - d i a m i n o - 3 - o a r b e t h o x y - 4 -  
pyridone (XXIID, which is probably formed  v ia  the fo l lowing s c h e m e  (by t r imer iza t ion  of XXII), was  i so lated as  
a s ide product: 

C2 HsOOC"~. C2 t1+50 O C"~. , 

IIN~K'-OC~H 5 H N~'OC,j H:; 

CoH~OOC~ /COOC~H~ 

-" H N~.... N .U..O%H 5 
H 

XXII 

XXll XXII 

C2HsOOC /COOC2H s 

H OC~Hs 

O , " 0 
" ~-x  COOC~H5 f ~ O O C ~ H : ,  

, - .oo 

---~...~...~\.,__c..~ --c.o(c~6co~)o 
NM 2 "N" is----.< - - - H2N"~\'N 7 "N ]'12 

H bC2115 ' II 
XXIII 

The absence  of  a substituent in the 4 posit ion of  the pyridine r ing  in XX has a distinct effect  on the abil ity of  
amidines*  synthes i zed  f r o m  XX and amide and l ac tam aceta ls  to undergo cye l i za t ion  to naphthyridine der iva-  
t ives  (XXIV-XXVIII). Intramolecular  cyclEzation proceeds  smooth ly  and gives  the products in good yie lds  both 
in the p r e s e n c e  of p-TsOH and in the c a s e  of  ca ta lys i s  by sod ium butoxide (this was  demonstrated  in the c a s e  
of  the preparation of XXV'I). 

0 
�9 s Ii4 I. XI 

~ A  

XXIV 

" ~N~OCoH5 O 
B uoCHa3 + B:OH 

C~ H S / l ~  N , ~ .  N.~"-, ~ ,~J 
H 

XXV-XXVII, n ~ I-~ 

The s tructures  of  naphthyridone XXIV and t h r e e - r i n g  compounds  XXV-XXVII w e r e  conf irmed by the PM1R- 
spectra l  data (Table 1). 

The syntheses  of  N-he tery lamid ines  f r o m  amide and l ac tam aceta ls  a l so  makes  it poss ib le  to use  them for 
another purpose  - for the preparat ion of pyrido[2 ,3-d]pyrimidine  der ivat ives .  

* The intermediate  am[dines  w e r e  not i so la ted  f r o m  the react ion  mixture.  The degree  of  their format ion  was 
moni tored  by chromatography,  after which they w e r e  eye l i z ed  to 1,8-naphthyridine der ivat ives  XXIV-XXVII. 
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R' I~' 0 
R'~'~,COOC~H~, R, ~ . , J ~ N , . .  R , 
R~.,~N~.~N A N ( G H.~) 2 R'NH2 R3/~N ]~N~ 

Xlll, XVII, XXVIII XXIX 

XIII R1=NMe2, R2=Bz, Rs=SMe; XVII R'=RS=Me, R2=H; XXVIII RS=Ph, RI=R~=H; 
XXIX a RI=PhCH~NH, R2=Bz, R3=SMe, R4=PhCH2; b RI=R3=Me, R,=H, R4=PhCH2; 

c Rt=R2=Me, Rs=Ph, R4=PhCH2CH2; d RI=R2=H, Ra=Ph, R4=PhCH2 

Araidine XXIff was Obtained f r o m  aminopyr id ine  XX and di rae thylformaraide  ace ta l  X and, without isolation, was 
subjected to r eac t ion  with benzylara ine .  Substituted pyr ido[2,3-d]pyr i ra idines  (XXIXa-d) a r e  fo rmed  f r o m  the 
araidines smoothly  and in high yields .  It is in te res t ing  to note that the diraethylaraino group in the 4 posit ion of 
the r i ng  is r ep l aced  by  a benzylaraino group in the reac t ion  of XIII with benzylaraine.  A singlet  of an S -  Me 
group at 2.47 ppra, a doublet f r o m  a methylene  link of the PhCttzN group at 3.92 ppra, a singlet  of a methylene 
group of 6-CH~Ph at  5.15 ppra, a t r ip le t  of a 4-NH group at 9.91 ppra, a 7-H singlet  at 8.73 ppm, and a mul t ip le t  
of l~rotons of th ree  phenyl r ings  a t  6.8-7.8 ppra a r e  obse rved  in the PMR s p e c t r u m  (d~-DMSO+ CC14) of  the r e su l t  
r e su l t i ng  pyr idopyr imid ine  XXIXa. 

The r eac t ion  to obtain condensed pyr i ra idines  f r o m  compounds that have  carbe thoxy  and amidino groups 
in adjacent  posi t ions  of the h e t e r o r i n g  can a lso  be extended to other  va r ian t s .  We have demons t ra t ed  this in 
the case  of the p rev ious ly  synthes ized  [5] N- (4--carbethoxy-3-pyrazol inyl)araidines  (XXX); as  a r e su l t ,  we ob- 
tained 5-subs t i tu ted  der iva t ives  of pyrazolo[3 ,4-d]pyr i ra id ine  (XXXIa-e). 

0 
lJ 

N~L~ COOC':II:~ R'NH,, ~ N ~ R '  FT--"~ | 
N_/N(CH3)2 

--~H II 

XXX XXXla - c 

XXXI a R'=C~HsCH:~CH2: b R'~-C6HsCII:CIf(CH3);  

C R'-C6115C112 

In conclusion,  we note that if one a s s u m e s  that the d i f ferences  in the abi l i ty to undergo in t raraolecular  
cycl izat ion of araidines  to 1 ,8-naphthyridine de r iva t ives  depend on the volume of the grouping in the 4 posit ion 
of the pyr idine r ing ,  it turns  out that  these  cyc l iza t ions  a r e  cons iderab ly  m o r e  sens i t ive  to s t e r i c  hindrance 
than the  r eac t ions  to f o r m  condensed pyr i ra idines .  This  in turn impl ies  d i f fe rences  in the t rans i t ion  s ta tes  of 
these  p r o c e s s e s  and makes  it poss ib le  to a s s u m e  that convers ion  of the e s t e r  group to an ara[do group p r i m a r -  
i ly takes  p lace  in the p repa ra t ion  of pyr ido[2 ,3-d]pyr i ra id ines ,  whereas  t ransara ina t ion  of the araidine f r agmen t  
occu r s  in the second step.  

E X P E R I M E N T A L  

The IR spec t r a  of m i ne ra l  oil pas te s  of  the compounds were  obtained with a P e r k i n - E l m e r  457 s p e c t r o m -  
e ter .  The PIVIR s p e c t r a  of  the compounds were  obtained with a JNM-4H-100 s p e c t r o m e t e r  with t e t r a m e t h y l -  
sUane as  the in ternal  s tandard .  The m a s s  s p e c t r a  were  obtained with an lVIKh-1303 m a s s  s p e c t r o m e t e r  
equipped for  d i rec t  introduction of the s am p l e s  into the sou rce  at an ioniz ing-era iss ion ene rgy  of 50 eV. 

2-(N-Ethy•-N-benzaraid•)-3-carbethoxy-4-d•methy•araino-5-benzoy•-6-raethy•mer•aptopyridin e (I.~.: A 
0.3-g (12.5 mmole)  s ample  of sodium hydr ide  was added to 5 g (11.2 mraole) of III  in a mix tu re  of 140 ml  of 
DMF and 28 ml  of d ry  toluene,  and a solution of 1.75 g (11.2 ramole) of  ethyl iodide in 10 ral of DMF was added 
with cooling and s t i r r ing .  The mix tu re  was then s t i r r e d  at 20~ for  4 h, a f te r  which it was al lowed to stand 
overnight .  E-was then subjected to  vacuum evaporat ion,  wa te r  was added to the r e s idue ,  and the aqueous mix-  
tu re  was ex t rac ted  with e ther .  Workup of the ex t rac t  gave 2.85 g (52%) of IV with rap 124-126~ (from alcohol). 
Found: C 65.9; H 5.9; N 8.6; S 6.57o. C2r Calculated:  C 65.5; H 5.7; N 8.8; S 6.9%. 

2 -N-Benza ra ido -3 ,5 -d ibenzoy l -4 -d ime thy la ra ino -6 - rae rcap topyr i r a id ine  (VI). A solution of 2 g (10.6 
raraole) of  enamino ketone V in 15 ral of d ry  ch lo ro fo rm was added dropwise  with ice cooling in the cour se  of 
20 rain to a solution of 3.42 g (21 mmole)  of  benzoyl  isothincyanate in 15 ml  of  d ry  ch lo ro fo rm,  and the mix tu re  
was ref luxed for  1 h. It was then cooled and f i l t e red  to give 0.55 g of  VI. Workup of the mothe r  l iquor gave an 
additional 0.85 g of  VI for  an ove ra l l  yield of 27% of a product  with rap 260-262~ (from DMD.  Found: C 69.4; 
H 4.8; N 8.8; S 6.6%. C22I-I22N303S. Calculated:  C 69.9; H 4.8; N 8.7; S 6.7%. 
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2- N- (2,2- Dicarbethoxymethylene)-amino-4-dimethylamino-  5-benzoyl-  6 -methy lmer  captopyr idine (VIII). 
A mixture  of 2 g (6.9 mmole) of VII and 1.5 g (6.9 mmole) of EIVfME was heated at 150~ for 30 rain, af ter  which 
alcohol was added, and the mixture  was f i l te red  to give 2.5 g (79%) of VIII with mp 130-135~ (from alcohol). 
Found: C 60.6; H 6.0; N 9.2; S 6.9%. C23H~N30~S. Calculated: C 60.5; H 5.7; N 9.2; S 7.1%. 

3 -Carbe thoxy-5 -d ime thy lamino-6 -benzoy l -7 -me thy lmereap to - l , 8 -naph thyr id -4 -one  (IX). A mixture  of 
1.5 g (3.3 mmole) of VIII and 22.5 g of Dowtherm was heated at 280~ for 30 rain, af ter  which it was cooled, a 
mixture  (1 : 1) of hexane and ether  was added, and the resu l t ing  mixture  was worked up to give 1.1 g (81%) of 
IX with mp 158-161~ (from alcohol). PMR spec t rum (in CD3OD): 1.37 and 4.34 (COOC2H5) , 2.49 (SCH3), 2.67 
(NCH3) , 8.45 (2-H), and 7.35-7.80 (C6H ~) ppm. Found: C 58.5; H 5.8; N 9.5; S 7.5; H204.2%. C21H21N404S. 
Calculated: C 58.9; H 5.4; N 9.8; S 7.5; H204.2%. 

2- (i7' ,N'- Dimethylaminomethylene)amino- 3- carbethoxy-  4-dimethylamino-  5-benzoyl-  6- methy lmer  capto- 
pyridine (XIII). A mixture  of 2 g (5.6 mmole) of I and 0.91 g (6.2 mmole) of aceta l  X in 15 ml of d ry  toluene was 
ref luxed for 3 h, af ter  which the toluene was r emoved  by vacuum distil lation to give 1.95 g (84%) of amidine 
XIII with mp 110-112~ (from alcohol). Found: C 61.0; H 6.5; N 13.4; S 7.7%. C2iH28N4OsS. Calculated: C 
61.0; H 6.3; N 13.6; S 7.8%. Amidines XIV, XV, XVII, and XVIII were  s imi la r ly  synthesized (Table 2). . . 

2 ,6 -Diamino-3-carbe thoxy-4-pyr idone  (XXII1). The reac t ion  was c a r r i e d  out by a known method [6]. 
The ether  was then r emoved  by disti l lation, aqueous alcohol was added, and ~he mixture  was ref luxed for 5 h. 
The precipi ta ted XX was r emoved  by f i l t rat ion,  and the mother  liquor was worked up to give XXIH, with mp 
194:196~ and M + 197, in 3% yield. IR spec t rum:  1620, 1640 (C--O, C=C) ,  1730 (COOOCH~:,~200, 3300, 
3465 (CH, CH2) c m - L  Found: C 48.7; H 5.8%. CsHllN303. Calculated: C 48.7; H 5.6%. 

1 ,6 ,8-Trimethyl-5-oxo- l ,2 ,3 ,4 ,5 ,10-hexahydropyrido[2~3-b]naphthyr idine  (X'IX). A mixture  of 6 g (32 
mmole) of XVI and 6.55 g (3.5 mmole) of N-methy lva le ro lac tam diethylacetal  (XII) in 50 ml of d ry  toluene was 
ref luxed for 8 h, af ter  which the toluene was r emoved  by vacuum disti l lation, and the res idue  was added to a 
solution of BuONa (from 1.2 g of Na and 80 ml of BuOH). The mixture  was ref luxed for 4 h, and the precipi ta te  
was r emoved  by f i l t ra t ion and dissolved in water .  The aqueous solution was acidified to pH ~ 6 with dilute HC1 
and ext rac ted  with chloroform.  The combined ex t rac t s  were  dried with Na2SO 4 and subjected to evaporation to 
give 2.63 g (34%) of XIXwith mp 218~ (from iso-PrOH) and M +" 243. Found: N 17.24%. C14Hl~N30. Calcu- 
lated: N 17.28%. 

1-Methyl -5-oxo-8-phenyl - l ,2 ,3 ,4 ,  5 ,10-hexahydro[2 ,3-b]- l ,8-naphthyr id ine  (XXVI). A mixture  of 2.1 g 
(8.71 mmole) of XX and 1.8 g (9.6 mmole) of XII in 20 ml of d ry  toluene was ref luxed for 7 h, af ter  which it was 
evaporated to dryness .  The r esulting am[dine was cycl ized by two methods. 

A) The amidine was heated in the p re sence  of a catalyt ic  amount of TsOH at 180~ for 15 rain, af ter  which 
alcohol was added, and the mixture  was worked up to give 1.85 g (73%) of XXVI with mp 258-260~ ( f rom DMF). 
Found: C 74.3; H 6.0; N 14.5%. C18H17N30. Calculated: C 74.2; H 5.8; N 14.4%. 

B) The amidine was re f luxed  in a solution of BuONa for 3 h, and the mixture  was then worked up as in the 
ease  of XIXto give XXVI, with mp 258-260~ (from DMF), in 69% yield. Compounds XXIV, XXV, and XXVII 
were  synthesized by method B (Table 2). 

2- Methylmercapto-  3-benzoyl-  4--benzylamino- 5-oxo- 6-benzylpyr  ido [2,3- d]pyr imidine (XXIXa). A mixture  
of 1.25 g (3.02 mmole) of am[dine XIII and 0.65 g (6.04 mmole) of benzylamine was heated at 175~ for 1.5 h, 
af ter  which it was cooled, t rea ted  with alcohol,  and worked up to give 0.7 g (56%) of XXIXa with mp 178-181~ 
(aqueous DMF). Found.- C 70.4; H 4.8; N 11.3; S 6.4%. C29H24N402S. Calculated: C 70,7; H 4.9; N 11.4;S6.5%. 
Pyr idopyr[midines  XXIXb-d and pyrazolo [3,4-d]pyr[midtnes XXXIa-c were  s imi la r ly  obtained (Table 2). 
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