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The 9-carbamoyl derivatives /3-g/ can be prepared from title compound 111 with 
isocyanates 121. 3-9 are mix&& of the cis /Z/ and trans /El imines aiid the 
enamine lel. The ZqGilibrium depends on the substituents R,X and on the solvent. 

In the course of our pharmaceutical research work2 we aimed to prepare new 6,7, 

8,9-tetrahydro-pyrido(l,2_a)pyrimidine derivatives by introducing different syn- 

thones into the reactive g-position3 of the ring. We have previously reported 

the reaction of the title compound I&/ with iminium chloridesl. 

Now we describe the reaction of 1 with isocyanates /ia-el and isothiocyanates 

/zf,g/ which are known to react with CH acidic compounds5. 

CXNHR 

Q 

The aryl isocyanates Iza-el reacted with 

'I 
,N 

COOEt + R-Ncx- 
CJkJ 

I 
1 at SO-90°C in 4-6 nrs /molar ratio 

COOEt l:l,l/. The products crystallized on 

Me 1 2 Me 0 3-g treating with EtOH /see Table 11. Under -- 
Table 1 t-----------P--- --- ---------PPEIII=PII ------A-_-- __-5-__p-___--___ similar conditions the alkyl isocyanates 

Isocya- 
nates Product R 

x % c 
Yield gp. and isothiocyanates did not show reac- 

=II=DP===IIIIPIIPI=Pplrlll=plrlp=p ==*D=== tion, even in the presence of tertiary 

la ; Clp:h ' 72 198-ga 

Zb 3 - - 0 70 193-sa 

zc 2 I-Cl-Ph 0 81 206-8" 

za 5 3,4-C12-Ph 0 78 208-ga 

1 
4-Me- o 

-C6H5-SO2 
72 178-gb 

2f 8 Ph S 56 173-Sb 

zg 9 Me S 52 200-la 

recryst. from al EtOH; bl MeCN. 

amine catalyst. Using sodium hydride /in 

anhydrous benzene under argon atmos- 

phere I, to generate the carbanion from 

the pyridopyrimidine, the isothio- 

cyanates /zf,g/ readily reacted with 1, 

/at 25OC, in 2 hrs/ and yielded the 9- 

-thiocarbamoyl derivatives 8,9. The so- -- 
dium salts of 8,9 were precipitated from -- 
the reaction mixture with ether, and 

==IPE=IIIP=i=5==0=PI=~=================== 

treated with AcOH. 

The products 3-9 may exist in three forms: -- imine lcis and transj and enamine 
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2 and E imines. The 'ii-NMR 
cis imine enamine trans imine spectra of 3,8 and 2 /in C&Cl3 and in -- 
DMSO-d6/ exhibit signals showing the presence of each of the above three tauto- 

merit-isomeric forms. In CDC13 the enamine /stabilized by intramolecular hy- 

drogen bonding/ is the predominant form, while in DMSO-d6 the imines 12 and E/ 

predominate. In each form lZ,E,e/ the C-methyl group is quasi-axial, due to 

All-31 type allylic strain 6c,7 . Characteristic chemical shifts in DMSO-d6 and i- 

someric ratios are presented in Table 2. 1 
I-I-NMR signals of the isomeric imines 

do not allow structural assignament /to the cis or trans imine forms/. We carry 

on further study for correct assignement. 

Table 2. ' Ii-NMR chemical shifts; 6 ppm; /Intensity/ in DMSO-d 
d 

Brucker WM-250 
=IEP1100=Ilf===5=PIE==IXOI==tPP_5=I=IDIP==----- ----^DPII=E=PfllP=P-- -EPIPIIEPz=IP=nII 

mm- 2_H 

pound 
6-H 7-and 8-CH2 6-Me ~-NH NH-CO 9-H R 

Ratio in 
OCHZCH3 DMSO CDCl 

PIIIPlf=911PS=IIPZPIPIIESI 2 IIPP=EII35rtlllf==PI~======~=============-===========- 

4,aam 1,55-2,aom 
/lHl 14HI 

13,86d 8,86s _ 
1,09d /0,4H/ 10,4H/ 

i2,4Hi 10,42s 
lOr4Hl 4,l_a 

1,36d 
lO,6HI - 

10,36s 4*4 
lor2Hl 

7pk- 
;,40 
13H1 

7,55- 
7,65 
l2HI 

4,14q 
4,23q 

1,23t 
1,26t 

40 92 

40 

-a 

20 

se ?b 

SE 8,489 

or - 

82 8,468 

4,84m 

l"*55H1,60-2,aOm 

4,94m l4HI 

/0,45HI 

1,25' 15,85d 9,829 
/?I /0,25H/ /0,25HI - 

1,47d 
/1,65~/ - 

12,09s 4,1-, ;;;; 

10,55Hl 4t3 7,75_ 

1,14d 
lOr6HI - 

4,17q 

4,25q 

1,24t 
1,26t 

25 75 

55 a 

20 17 

9e 0 70 
---___-_--______-__-__----------- 

SE 
4,aom 1,43d _ 10,6Om 4,1- 

or 8,439 
lOr7HI 1,70-2,6Om 12’lHl 

l0,7Hl 4,3a Me 
4,16q 70 20 

4,24q 

llHl 4,92m l4Hl 
3,02 

92 
1,07d 
/0,9Hl - 

10,38m 4,37m /3H/ 1,22t 

/0,3Hl 10.3Hl 10,3H1 
1,26t 30 10 

PI3EIIPS==IDffEIP==IPIPIEIIS==elPE=PhPI3~=== 
al overlap with 0CX2; bl overlap with Ph /7,75-8,001; cl overlap with OCH2-Cg,. 
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