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In a preceding communication we have descr ibed the preparat ion of des -aza  analogs of te t rahydrop-  
t e r i d ine s - t e t r ahyd ropy r ido [2 ,3 -d ]py r imid ines - f rom a lactim ether  of 3-carbethoxy-2-piper idone (I) [1]. 
In the present  work we have worked out an approach to the synthesis of 8-a lkyl-5 ,6 ,7 ,8- te t rahydropyr ido [2, 
3-d]pyrimidines from I in the case of the synthesis of 2 -subs t i tu ted-8-methy l -4-hydroxy-5 ,6 ,7 ,8 - te t rahydro-  
pyrido[2,3-d]pyrimidines.  

In connection with the fact that selective alkylation of te t rahydropyrido[2,3-d]pyrimidines in the 8- 
position is made ve ry  difficult by the possibi l i ty of alkylation in several  direct ions,  it was planned to in- 
troduce the substituent into the piperidine ring before construct ion of the pyrimidine par t  of the pyr ido-  
[2,3-d]pyrimidine molecules.  We selected N-methyl -3-carbe thoxy-2-piper idone  (II) [2] as the s tar t ing 
mater ia l  for  this purpose.  We have developed a new method of prepar ing II, based on converting lactim 
ethers  into N-alkyl lactams under the influence of catalytic amounts of dialkyl sulfates [3, 4]. However, in 
distinction from this method, to convert  I into II we used not catalytic but equimolecular  amounts of d ime-  
thyl sulfate, to exclude the possibil i ty of forming a mixture of II and N-e thyl -3-carbe thoxy-2-piper idone ,  
which allowed us to accomplish the t ransformat ion of I into H smoothly and in high yield: 
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On the basis  of the data of Meerwein [5] and Bredereck  [6] onthe alkylation of N-substi tuted lactams 
and amides and on t reatment  of the intermediate complexes with sodium alkoxides, the O-ethylation of II 
with triethyloxonium fluoroborate could take place in two w a y s - w i t h  formation of the acetal  (III) or  the 
O,N-ketene acetal (IV): 
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Upon react ion of H with triethyloxonium fluoroborate and t reatment  of the intermediate complex (V) 
with sodium ethoxide, a compound was isolated which, judging from elemental analysis ,  was N-methy l -2 -  
e thoxy-3-carbe thoxy- l ,4 ,5 ,6- te t rahydropyr id ine  (IV). This compound, being a substituted enamine, is 
ra ther  unstable and is converted into II on s torage,  according to th in- layer  chromatographic  data. 
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The s t ructure  of IV was confirmed by its infrared spect rum,  in which there was an absorption band 
for  the C =C bond at 1580 cm -1, but the absorpt ion band for the COOC2H 5 group was shifted to 1690 cm -l ,  
as takes place in the case of carbethoxy groups at double bonds [7]. An absorption maximum at 293 mp 
was observed in the ultraviolet  spec t rum of IV. The bathochromie shift of the maximum in the spect rum of 
IV relative to unsubstituted enamines [8] can also be explained by conjugation of the double bond with the 
carbethoxy group. 

Since both enamine IV and also acetal  HI can be formed on t rea tment  of complex V with sodium etho-  
xide, while convers ion of III into IV could take place during the p rocess  of distilling III, we compared the 
ultraviolet spect ra  of IV and of the react ion mixture obtained on t rea tment  (at 0-2 ~ ) of the complex with 
sodium ethoxide. On the basis of the identity of these spect ra ,  it was shown that formation of IV takes place 
during the t reatment  of V with sodium ethoxide. 

2-Subst i tu ted-8-methyl -4-hydroxy-5 ,6 ,7 ,8- te t rahydropyr ido[2 ,3-d]pyr imidines  (VI) were obtained upon 
condensation of IV with thiourea or  guanidine in the presence  of sodium ethoxide: 
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It must  be noted that an at tempt to effect the condensation of IV with urea failed: according to thin- 
l ayer  chromatographic  data, the react ion product was apparent ly  a mixture of II and IV. 

Compar ison of the ul traviolet  spec t ra  of the type VI compounds with the spec t ra  of the appropriate  
te t rahydropyr ido [2,3-d]pyrimidines unsubstituted in the 8-posit ion shows that introduction of the methyl 
group into the piperidine ring leads to a shift of the absorption maximum into the longer wavelength par t  
of the spect rum.  

EXPERIMENTAL 

N-Methyl -3-carbe thoxy-2-piper idone  (II). A mixture of 10 g (0.05 mole) of 2-e thoxy-3-carbe thoxy-3 ,  
4 ,5 ,6- te t rahydropyridine [9] and 6.3 g (0.05 mole) of dimethyl sulfate was heated to about 70 ~ the heating 
was stopped, and the tempera ture  spontaneously rose to about 95-100~ the mixture was kept at  this t empe-  
ra ture  for  1 h. By distil lation there was obtained 6.1 g (87fr) of ethyl methyl sulfate, bp 60-64 ~ (4-5 mm),  

22 16.5 21 
n D 1.3985 ~it. [10], bp 85 ~ [15 ram, n D 1.399) and 8 g (86fr) of II, bp 150-150.5 ~ [6-7 ram, nD 1.4782, 
COOC2H 5 absorpt ion f requency 1740 cm - l ,  amide carbonyt absorption frequency,  1650 cm -1. Found, fro: 
C 58.05; H 7.94; N 7.60. CgH15NO 3. Calculated, %: C 58.38; H 8.11; N 7.57. According to the l i tera ture  [2], 
the bp of II is 82 ~ (0.05 mm),COOC2H 5 absorption frequency, 1740 cm -~,, amide carbonyl absorption frequency, 
1640 cm-~. 

N-Methy l -2-e thoxy-3-carbe thoxy- l ,4 ,5 ,6 - te t rahydropyr id ine  (IV). To 7.85 g (0.042 mote) of II was 
added, in small  port ions,  8.7 g (0.045 mole) of triethyloxonium ftuoroborate,  at 20 ~ After  15 min s t i r r ing ,  
the tempera ture  was ra ised  to 28 ~ and two layers  were formed.  Stirr ing was continued for  1 h at room 
temperature;  af ter  this the mixture was washed three t imes with 15 ml portions of d ry  e ther  and the r e -  
sidues from the ether  were concentrated in vacuum at room temperature ;  12.5 g of O-e thy l -N-me thy l -3 -  
earbethoxypiperidonium fluoroborate (V) was obtained, which was used for  the prepara t ion of IV without 
additional t reatment .  

Compound V (12.5 g) was added over  a 15 min period to a solution of sodium ethoxide (from 1.2 g of 
Na and 25 ml of absolute alcohol) at 0-2~ the mixture was kept at this temperature  for 20 min, the p rec ip i -  
tated NaBF4 was f i l tered off, and it was washed with chilled alcohol; the alcohol was str ipped off, and by 
distil lation of the residue there was obtained 6.1 g (67%) of IV, bp 129-131 ~ [4-5 ram, n~ 1.5101, Xmax 
(from alcohol) 293 m~ (log 5 =3.93), carbethoxy-group absorpt ion frequency,  1690 cm -i ,  C =C absorpt ion 
frequency 1580 cm -i.  Found, %: C 62.65; H 9.31; N 6.58. CilHi~NO~. Calculated, %: C 61.97; H 8.92; 
N 6.57. 
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2-Mercap to -4 -hydroxy-8 -methy l -5 ,6 ,7 ,8 - t e t r ahydropyr ido[2 ,3 -d ]pyr imid ine  (VI). To a solution of 
sodium ethoxide (from 0.35 g of Na) in 25 ml  of absolute alcohol was added 0.76 g (0.01 mole) of thiourea 
and 2.13 g (0.01 mole) of IV, the mixture  was boiled for  3 h, the alcohol was evapora ted  under vacuum, the 
residue was dissolved in 10 ml  of water ,  it was cooled to about 5 ~ and the solution was neut ra l ized  with a 
2N HC1 solution. The re  was obtained 1.65 g of VI, R =SH (84%), F o r  analys is  it was c rys ta l l i zed  f rom wate r  
(1:50); the yellow c rys t a l s  had mp 290-291 ~ (dec.), Xmax (from 0.1 N NaOH solution) 258 m# (log s =4.51) 
and 296 mp (log s =4.08); Xmax (from alcohol) 259 m~ (log s =4.23) and 294 m/~ (log s =4,26). Found, %~ 
C 48.78; H5.57;  N 20.85; S 16.57. CsHnN3OS. Calcula ted%:  C 48 .73 ;  H5.58;  N 2.22; S 16.24. 

Compound VI, R=NH 2, 25% yield, was p r e p a r e d  s imi l a r ly ,  mp> 300 ~ (from DMF), Xmax (from 0.1 N 
NaOH solution), 281 m/~ ( logs  =4.13); Xmax (from 0.1 N HC1 solution) 288 mp (log s =4.34); Xmax (from 
alcohol) 228 m/~ (log s =4.42) and 287 m/~ (log e =4.39). Found, %: C 53.26; H 6.85; N 30.68. CsH12N40. 
Calculated,  %: C 53.33; H 6.67; N 31.11. 

C O N C L U S I O N  

N-Methy l -2 -e thoxy-3 -ca rbe thoxy- l , 4 ,5 ,6 - t e t r ahyd ropyr id ine  has been p r e p a r e d  by react ion  of N- 
me thy l -3 -ca rbe thoxy-2 -p ipe r idone  with t r iethyloxonium f luorobora te  with subsequent  t r ea tmen t  of the i n t e r -  
media te  complex with sodium ethoxide. In the case  of condensation of the f i r s t  compound mentioned above 
with compounds of the general  fo rmula  R--C (=NtI)NH 2, which takes place with format ion  of 2 - subs t i tu t ed -8 -  
me thy l -4 -hydroxy-5 ,6 ,7 ,8 - t e t r ahydropyr ido[2 ,3 -d ]pyr imid ines ,  a method has been developed for  introducing 
a substi tuent  into the 8-posi t ion of te t rahydropyr ido[2 ,3-d]pyr imidines .  
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