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The 9-~carbamoyl derivatives [3-9/ can be prepared from title compound /1l/ with
isocyanates [2/. 3-9 are mixtures of the cis /%Z/ and trans /E/ imines and the
enamine /e/. The equilibrium 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(1l,2-a)pyrimidine derivatives by introducing different syn-
thones into the reactive 9-position3 of the ring. We have previously reported
the reaction of the title compound /1l/ with iminium chlorides4.
Now we describe the reaction of 1 with isocyanates /2a-e/ and isothiocyanates
/2f,g/ which are known to react with CH acidic compoundss.

CXNHR The aryl isocyanates /2a-e/ reacted with

= N 1l at 80-90°C in 4-6 nrs /molar ratio
lCOOEt4-R4QCX-_, \“:DCOOEtI:l,ll. The products crystallized on

Me 1 2 Me (O 3-9 treating with EtOH /see Table 1/. Under
Table 1, similar conditions the alkyl isocyanates
Isocya~ Yield mp. and isothiocyanates did not show reac-
nates product ) * $ 8c tion, even in the presence of tertiary

2a 3 Ph 0 72 198-9® amine catalyst. Using sodium hydride /in
2b 4 3-Cl-Ph 0 70 193-5% anhydrous benzene under argon atmos-

2¢ 5 4-Cl-Ph 0 81 206-82 phere/, to generate the carbanion from
24 6 3,4-C12-Ph (o] 78 208-92 the pyridopyrimidine, the isothio-

2e 7 c a-gga o 72 178-9b cyanatgs /2f,9/ readily reacted with 1,
ag 8 6 gh 2 s 56 173_5b /at 25°C, in 2 hrs/ and yielded the 9-
= - -thiocarbamoyl derivatives 8,9. The so-
29 9 Me s 52 200-12 iy

= dium salts of 8,9 were precipitated from
recryst. from a/ EtOH; b/ MeCN. the reaction mixture with ether, and
treated with AcOH.

The products 3-9 may exist in three forms: imine /cis and trans/ and enamine
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CXNHR RHNL C/X CXNHR form. Regently some examples have been
reported for the imine-enamine tauto-
@ij ({\N/ merism of tetrahydro-pyridopyrimidines.
\n;] \";] No report however is to be found on the
Me O 2z Me Oe isomeric 2 and E imines. The ‘H-NMR
cis imine enamine trans imine spectra of 3,8 and 9 /in CDCl3 and in
DMSO-d6/ exhibit signals showing the presence of each of the above three tauto-
meric-isomeric forms. In CDCl3 the enamine [stabilized by intramolecular hy-
drogen bonding/ is the predominant form, while in DMSO--d6 the imines /Z and E/
predominate. In each form /Z,E,e/ the 6-methyl group is gquasi-axial, due to
A/1-3] type allylic strainsc’7. Characteristic chemical shifts in DMSO-d6 and i-
someric ratios are presented in Table 2. 1H-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. 1H—NMR chemical shifts; 6 ppm; /Intensity/ in DMSO-dﬁ Brucker WM-250

Com~ Ratio in

2-H 6-H 7-and 8~CH., 6-Me 1l~NH NH-CO 9-H R OCH,CH

pound 2 273 DMSO CDCll
8,31d 13,86d 8,86s

3e S . ’ Ph 0 92
= Jo.4H] 1,094 [0-4H/ [0, 48/ 7,00- 4,l4q

5p 8:328 4,88m 1,55-2,80m /2/4H/ 10,426 Ty B

=" [o,48/ [1H/ 141/ /0,4H/

, Jo.es/ 4,1-, 7,55- 1,23t 8
5z 8465 1,36a _ 10,365 /4 7537 te2er

- IOIZH/ /oIGHI IOIZH/

[+
b 1,25° 15,854 9,82s ;
B T 4,84m /21 10,258/ [o,25H/ To20- 4,17 2
sE 8,485 | 0 U1,60-2,80m 1,47 _ 12,095 4,1- 339 250
= 7692?H/ J4H]  /1,65H/ /0,55H/ 4,3 R
’ 1,144 _  11,93s 4,67m O '
82 8,465 Tokeds Tolan) oSom, 12w/ 20 17
e (o) 70
4,80m 1,434 10,60m 4,1-

9E ! 2 - ! A 4,l6q 70 20
25 a3s 104THIY g0 o con 12,18 [0,78] 4,3* we 3303

°r  “i1m/ J4H] 3,02 4 22¢

9z 4,92m 1,07 _  10,38m 4,37m /3u/ 1’22 .0
2 JO,3H/ /0,9H/ Jo,3H/ [O,3H/ ’

a/ overlap with OCH,; b/ overlap with Ph /7,75-8,00/; c/ overlap with OCH,-CHj;.

REFERENCES:1./ Part 13: I. Hermecz and Z. Mészaros: Heterocycles in press; 2./J.
Knoll et al.: Arzneim.Forsch. /Drug Res./ 1971,21,719; b./ J.Knoll et al.: ibid.
1979,29,766; c. | I. Hermecz et al.: ibid. in press, d./ 2.Mészaros: Kémiai Koz~
lemenyek 1978,50,173, Chem.Abstr. 89 156.994a; e./ F. Flildp et al.: J.Heterocyc-
lic.Chem.1979, Tg 457; 3a./ %. Mész3ros et al.: Arzneim.Forsch. /Drug Res./ 1972,
22,815; b./ G. Naray-Szabd et al.: J.C.S.Perkin I 1974,1753; 4./ I. Hermecz et
al.: Tetrahedron Lett. 1979,2557; 5./ S. Petersen: Ann. 1949,562,205; 6a./ H.L.
Yale and E.R. Spitzmiller: J. Heterocyclic Chem. 1976,13,797; BN / H. Wamhoff and
L. Lichtenthdiler: Chem.Ber. 1978,111,2813; c¢./ I. Hermecz et al.: Tetrahedron
Lett. 1979,1337; 7a./F.Johnson: Chem.Rev.1968, 68,375; b./K.Nagarajan et al.:Helv.
Chim.Acta 1978 61,1246; c./ G. TOth et al.: J. Heterocyclic Chem. in press.

(Received in UK 9 October 1979)



