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By the reduction of the corresponding esters with lithium aluminum 
hydride at -60 to -?0 ~ C, a number of pyrimidine-2-aldehydes have 
been obtained. It has been shown that the carbonyl groups in these 
aldehydesishighlyreactive: they readily add alcohols and form hydrates. 

Aldehydes  of the p y r i m i d i n e  s e r i e s  a r e  a c o m p a r -  
a t ive ly  s m a l l  and l i t t l e - s t u d i e d  group of p y r i m i d i n e  
d e r i v a t i v e s ,  the  bulk of the ma in  r e p r e s e n t a t i v e s  b e -  
ing p y r i m i d i n e - 4 - a l d e h y d e s  and - 5 - a l d e h y d e s .  P y r i m  
i d i n e - 2 - a l d e h y d e s  have s c a r c e l y  been  s tudied at  al l .  
The f o r m a t i o n  of p y r i m i d i n e - 2 - a l d e h y d e s ,  u sua l ly  
i so l a t ed  in the f o r m  of d e r i v a t i v e s ,  has  been  r e p o r t e d  
in a few p a p e r s  [2-6] .  F r e e  p y r i m i d i n e - 2 - a l d e h y d e s  
have not h i ther to  been  obtained.  

To p r e p a r e  p y r i m i d i n e - 2 - a l d e h y d e s  we s e l e c t e d  
the method of the l o w - t e m p e r a t u r e  l i th ium a luminum 
hydr ide  reduc t ion  o[ e s t e r s  [7,8].  This  method en-  
s u r e s  s e l ec t i ve  reduct ion ,  and the y ie ld  of a ldehydes  
amounts  to 50-60% (de t e rmined  f rom the y ie ld  of 2, 4 -  
d in i t rophenyl  hydrazones ) .  

biAIH4 I~ C ~ 0  a . R = p y r i m i d - 2 - y l  
R--COOH ~ RCOOCH 3 = -- \ H  b R = 4 , 6 - d i m e t h y l p y r i d - 2 - y l  

l a - c  I l a - c  n l a - c  e R = 4 , 6 - d i p h e n y l p y r i d - 2 - y l  

The py r imid ine  ca rboxy l i c  ae ids  I a - I c  we re  syn -  
t h e s i z e d  f r o m  the c o r r e s p o n d i n g  2 - c h l o r o p y r i m i d i n e s  
by aknown method [9, 10]. Methyl  4, 6 - d i p h e n y l p y r i m i -  
d i n e - 2 - c a r b o x y l a t e  (IIe) was obta ined by the ac t ion of 
the ac id  ch lo r ide  (p r epa red  with thionyl  chlor ide)  on 
abso lu te  methanol .  The e s t e r s  IIa and Ilb we re  ob-  
ta ined  in good y ie ld  by the e s t e r i f i c a t i o n  of the  c o r -  
r e spond ing  ac ids  at  20 -25  ~ C with methanol  s a t u r a t e d  
with HC1. The e s t e r s  we re  r educed  in abso lu te  t e t r a -  
hydro fu ran  so lu t ion  at  f rom -60  to - 6 5  ~ C. Accord ing  
to t h i n - l a y e r  ch roma tog raphy ,  r educ t ion  g e n e r a l l y  
gave a m ix tu r e  of the unchanged e s t e r ,  the a ldehyde ,  
and t r a c e s  of the c o r r e s p o n d i n g  a lcohol .  

The p y r i m i d i n e - 2 - a l d e h y d e s  I I I a - I I I e  a r e  uns tab le  
compounds r ap id ly  da rken ing  in the a i r .  P y r i m i d i n e -  
2 -a ldehyde  (Ilia) is appa ren t l y  conver ted  into a h~rdrated 
f o r m  by adso rb ing  a t m o s p h e r i c  m o i s t u r e .  The IR 
s p e c t r u m  of IIIe taken  in carbon  t e t r a c h l o r i d e  has ,  in 
addi t ion  to an abso rp t ion  band at 1745 cm -1 ( C : C  of 
an aldehyde) a s t rong  b r o a d  band at  3450-3480 cm -t  
( s t re tch ing  v ib r a t i ons  of a bound OH group),  which 
shows the p a r t i a l  hydra t ion  of the ca rbony l  group.  The 
capac i ty  fo r  f o rming  h y d r a t e s  has  been  r e p o r t e d  
fo r  o ther  h e t e r o c y c l i c  a ldehydes  containing a 

I //O 
- - N  : C - - C - - H  grouping  [11, 12]. 

*For p a r t  XVII, see  [1] 

In e thanol ic  so lu t ions  of the p y r i m i d i n e - 2 - a l d e h y d e s  
an equ i l ib r ium between the a ldehyde  and i ts  s e m i a c e t a l  
is  r ap id ly  se t  up: 

R R 

o N ~ + C~.~OH ~ _CII(OC2Ns 
R / N --'~'~ll R ~ "N x'OH 

The UV s p e c t r a  of IIIc taken in cyc lohexane  and in 
ethanol  d i f fe r  c ons ide r a b ly  be c a use  in e thanol ie  s o l u -  
t ion a r eac t i on  leading  to a change in the ch romophor i c  
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UV absorption spectra: i) 4, 6-di- 
phenylpyrimidine-2 -aldehyde (in 
cyclohexane) ; 2) 4, 6-diphenylpy- 
r i m i d i n e - 2 - a l d e h y d e  (in ethanol) ; 
3) 2 -hyd roxme thy l -4 ,  6 -d ipheny l -  
p y r i m i d i n e  (in ethanol) ; 4) methyl  
4, 6 - d i p h e n y l p y r i m i d i n e -  2 - c a r -  

boxyla te  (in ethanol) .  

s y s t e m  takes  p lace .  The UV s p e c t r u m  of HIe in e tha-  
nol is  s i m i l a r  to the UV s p e c t r u m  of 2 - h y d r o x y m e t h y l -  
4, 6 -d iphen lypy r imid ine  [13]. In the IR s p e c t r a  of the 
p y r i m i d i n e - 2 - a l d e h y d e s  taken  in ca rbon  t e t r a c h l o r i d e  
with the addi t ion of an equ imo lecu l a r  amount  of e tha -  
nol, a d e c r e a s e  in the in tens i ty  of the band of the C = 0  
group with t ime  and the a p p e a r a n c e  of an OH group 
band is obse rved .  

This  e a se  of fo rma t ion  of hyd ra t e s  and s e m i a c e t a l s  
shows the c ons ide r a b l e  r e a c t i v i t y  of the ca rbony l  
group in the p y r i m i d i n e - 2 - a l d e h y d e s ,  appa ren t ly  b e -  
cause  of the addi t ional  po l a r i za t i on  of the C ~ O  bond 
under  the influence of the p y r i m i d i n e  r ing .  

The p y r i m i d i n e - 2 - a l d e h y d e s  r e a d i l y  f o r m  2, 4 - d i -  
n i t ropheny lhydrazones  and b i su l f i t e  d e r i v a t i v e s .  On 
r e a c t i o n  with malon ic  ac id  in pyr id ine ,  IIIc g ives  /3- 
(4, 6 - d i p h e n y l p y r i m i d - 2 - y l ) a c r y l i c  acid.  

We p ropose  subsequent ly  to make  a de ta i l ed  s tudy 
of the r e a c t i v i t y  of the ca rbonyl  group in the p y r i m i -  
dine -2 - a ldehydes .  
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Methyl 4, 6-diphenylpyrimidine-2-earboxylate (lie) [Performed by 
V. P. I<rivopalov.] A suspemion of 4 g of Ie in 40 ml of absolute ben- 
zene was treated with 3.5 mI of SOC1 a and a few drops of dimethyl- 
formamide. The mixture was boiled with stirring for 1.5 hr. After 
cooling, the solvent andthe excess of  SOCI~ were distilled o f f invacuum.  
The dry residue of acid chloride was treated with 70 ml of absointe 
methanol.  The solution was boiled for 2 hr, the excess of methanol,  
was distilled off, and the residue was treated with 5% NaHCO s solu- 
tion. The precipitate was filtered off, washed with water, and dried 
to give 3,4 g (81%) O f Ire, mp 135-137" C (from methanol).  Found, 
%: C 74.7; H 4.95; Ix' 9.61. Calculated for ClsHI4N2Oz, % : C 74.5; 
H 4.86; N 9.65.  IR spectrum: 1760 cm "1 (C----O in an ester). 

4, 6-Diphenylpyrimidine-2-aldehyde (IIre). In a current of nitrogen, 
30 ml of a 0.38 M solution of lithium aluminum hydride (0.38 g, 0.01 
mole) in tetrahydrefuran was added over 80 rain to a solution of 6.5 g 
(0.02 mole) of I Ie in  70 ml of absolute tetrahydrefuran at from -65  to 
- 7 0  ~ C. After 15 rain, 4 ml  of acetic acid was added and the mix- 
ture was evaporated in vacuum ( I0 -15  ~ C). To the residue was added 
50 ml  of water, and concentrated HC1 to bring the pH to 4. Then it 
was extracted with chloroform, the combined extracts were washed 
with aqueous isodium bicarbonate solution, and dried with caIcined 
MgSO4, and the solvent was evaporated off to give 8.78 g of solid prod- 
uct. The yield of Ilic was 58~ (determined from the yield of 2 ,4-  
dinitrophenyl hydrazone). The aldehyde was purified via the bisulfite 
derivative; to a solution of the reduction product in chloroform was 
added an excess of a 40% solution of sodium bisulfite, and the mix- 
lure was stirred for 2 hr and left overnight, after which the precipitate 
was filtered off and was washed with ethanol and ether; the bisulfite 
derivative was hydrolyzed by heating with 800]o K2CO s solution in the 
water bath for 15-20 rain. The precipitate of liIc was filtered off and 
dried. Mp I26--I28 ~ C (from a mixture of petroIeum ether and ben- 
zene). Found, %: C 78.28; H 4.74; N 10.56. Calculated for C17H~zNzO, 
%: C 78.46; H 4.61; N 10.77. IR spectrum: 1740 cm -1 ( C = O  in alde- 
hydes). 2, 4-Dinitrophenyl hydrazone: mp 257-260 ~ C (from ethyl 
acetate). Found, %: C 62.61; H 8.65; N 19.24. Calculated for Cz3HIoNdD4, 
%: C 62.70; H 8.64; N 19.09. 

15-(4, 6-Diphenylpyrimid-2-yl)aerylie acid.  A few drops of piper- 
idine was added to a mixture of 0.67 g (2.6 mM)!of liIc, 0.6 g (8 raM) 
of malonic acid, and6  mE of pyridine, and it was heated in the water 
hath for 8 hr. The cooled solution was poured into 50 ml of ice water 
and left overnight in the refrigerator. The precipitate was filtered off, 
washed with water, and dried, to give 0.45 g (57%) of the acid. Mp 
230-232 ~ C (from benzene). Found, %: C 75.69; H 4.67; N 9.38. 
Calculated for C19H14N202, 0]o: C 75.50; H 4.65; N 9.27. IR spectrum: 
1660 cm -1 (C~C) ;  1710 cm -1 (C----O in acids). 

Methyl 4, 6-dimethylpyrimidine-2-earboxylate (h-b). A solution of 
16 g (0.1 mole) of Ib in 80 ml  of absolute methanol saturated with HC1 
was kept at room temperature for two days. The methanol and the HCI 
were distilled off in vacuum, the residue was treated with ether, and 
the solution was neutralized with solid sodium bicarbonate. The ethe- 
real solution was poured off from the solid matter and this was treated 
with ether several times more; the combined extracts were dried, the 
ethe~ was evaporated offl and the residue was distilled in vacuum to 
give 9,3 g (62%) of product. Bp 122-123 ~ C (7 mm),  n2i~ 1.5089. IR 
spectrum: 1760 cm "1. According to the literatUre [9], bp 142 ~ C (11 
iIIm). 

4,6-Dimcthylpyrimidlne-2-aldehyde flllb). This was obtained in 
a similar manner to NIc from 5 g (0.03 mole) of lib and 0.57 g (0.01 
moie) of lithium aluminum hydride. After the usuat working up, 3.1 
g of l]/b was obtained. YieId 52% (as the 2, 4-dinitrophenyl hydrazone). 
The aldehyde was purified by recrystallization and subsequent vacuum 
subIimation. Mp 89-90* C (from petroleum ether). Found, %: C 61.16; 
H 5.90; N 20.51. Calculated for CTHsNzO, %: C 61.67; H 5.88; N 
20.59. IR spectrum: 17g0 cm -1. 2,4-Dinitrophenyl hydrazone: mp 
240-243* C (from benzene). Found, %: N 26.81. Calculated for 
CI3HI2NdD4, %: N 26.60. 

Methyl pyrimidine-2-earboxylate (lia). This was obtained in a 
similar manner to IIb. Yield 50%. Mp 103-104 ~ C (from petroleum 
ether). According to the literature [13], mp 104- i05  e C. 

Pyrimidine-2-aldehyde (Ilia). This was obtained from 1.8 g (0.013 
mole) of Ira and 0.26 g (0.007 mole) of tithium aluminum hydride in a 
similar manner to that described for IIIc. The yield of IIIa was 50% 
(determined as the 2,4-dinitrophenyl hydrazone). Bp 78-62 ~ C (9 mm).  
2,4-Dinitrophenyl hydrazone: mp 273-279.5 ~ C ~from ethyl acetate). 
Found, %: C 45.48; H 2.81: Calculated for CI1HsNdD4, %: C 45.83; 
H 2.78. 
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