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The properties and reactivities of 4-hydroxy- and 2, 4-dihydroxy-5- 
(B-hydroxyethyl)pyrimidines and of the products of their transformations 
have been studied. 4-Ch]oro- and 2,4-diehloro-5-(B-chloroethyl)pyrim- 
idines have been obtained. A number of 4-alky1(aryl)amino-5-(B-chlo- 
roethyl)pyrirnidines have been synthesized, and they have been con- 
verted into derivatives of 5, 8-dihydropyrrolo[2, 3-d]pyrimidine. 

In the preceding communication, the synthesis and 
some properties of 5-(fi-hydroxymethyl) derivatives of 
2-hydroxy-, 2-mercapto-, 2-amino-, and 2-methyl-4- 
hydroxypyrimidines were described [i]. The continua- 
tion of work in this direction has enabled us to obtain 

a number of new data relating to the properties and 
reactivity of the 4-hydroxy- and 2, 4-dihydroxy-fi- 
hydroxyethylpyrimidines (I and If) and the products of 
their transformations. (For convenience of illustration, 
the derivatives of 4-oxo- and 2, 4-dioxopyrimidines are 
given in their tautomeric hydroxy forms. ) 

During the work it was possible, with no reduction 
in the yield, to simplify the synthesis of 2, 4-dihydroxy- 

5-(/3-hydroxyethyl)pyrimidine (II) and 4-hydroxy-5- 
(fl-hydroxyethyl)-2-mercaptopyrimidine (III) by per- 
forming the preparation of the ~-sodioformyl-~/-butyro- 

lactone in absolute ethanol, which has made these 
compounds still more accessible. The 2-mercapto 
derivative III was converted by a known method [2] 
into the previously unreported 4-hydroxy-5-(fi-hydroxy- 

ethyl)pyrimidine (1). 
A comparative study of the reactions of I and II with 

thionyl chloride and halogen compounds of phosphorus 
has shown that the presence of the hydroxy group in 
position 2 lowers the activity of the compound with re- 
spect to these reagents. Thus, II does not react with 
SOC[ 2 at room temperature in chloroform in the pres- 
ence of pyridine, while under the same conditions I 
readily reacts and is converted into 5,6-dihydrofuro- 

[2, 3-d]pyrimidine (IV). The reaction of the hydroxy 
derivatives I and II with phosphorus oxyehloride also 
gave different results. While II did not dissolve in 
POCI 3 even on prolonged heating, I readily reacted 
with phosphorus oxychloride to form 4-chlor-5(fl-chlo- 
roethyl)pyrimidine (V). 2, 4-Dichloro-5-(fl-chloro- 
ethyl)pyrimidine (VI) could be obtained from II only by 

the action on the latter of a mixture of POCI 3 and 

PCI 5. 
The fo rma t ion  of the a b o v e - m e n t i o n e d  5 , 6 - d i h y d r o -  

furo[2,  3 - d ] p y r i m i d i n e  (IV) by the reac t ion  of I with 
SOC[ 2 was not unexpec ted ,  s ince  a s i m i l a r  r eac t ion  is 
d e s c r i b e d  in the l i t e r a t u r e  for  the 2 - a m i n o  and 2 - a m i -  
n o - 6 - s u b s t i t u t e d  de r i va t i ve s  of I [1,3]. However ,  we 

* F o r  pa r t  I, see  [1]. 

are the first to have obtained the bicycle IV free from 

substituents. Its structure was confirmed by PMR 

spectroscopy. In the PMR spectrum of IV there are 

four  r e sonance  s igna l s - - two s ingle ts  and two t r ip le t s  
with r e l a t ive  in tens i t i e s  of 1 : 1 : 2 : 2 which there fore  
cover  al l  six protons  of the compound. The s ingle ts  in 
the weak-f ie ld  region  (8.64 and 8.38 ppm) re la te  to the 
l e s s - s h i e l d e d  isola ted  protons  at C 2 and C 4 of the py-  
r im id ine  nuc leus .  The t r i p l e t s  at 4.72 ppm (I ~ 8 Hz) 
and 3.33 ppm (I - 8 Hz) co r r e spond  to the protons of 
the two ne ighbor ing  methylene  groups of the d ihydro-  
fu ran  r ing .  The absence  f rom the IR spec t rum of IV of 
the absorp t ion  band of a hydroxy group is also in favor 
of the d ihydrofuran  s t r u c t u r e .  

In o rder  to study the amino lys i s  of the 4 - c h l o r o -  
and 2 ,4 -d i ch lo ro -5 - ( / ? - ch lo roe thy l )py r imid ines  (V, VI), 
we took two p r i m a r y  a lky lamines  (methylamine  and 
buty lamine)  with approx imate ly  the same  bas ic i ty  but 
with alkyl chains  of d i f ferent  lengths and a p r i m a r y  
a r o m a t i c  a m i n e - - a n i l i n e .  It was e s t ab l i shed  that  both 
chlor ine  de r iva t ives  V and VI r eac t  with a lky lamines  
at room t e m p e r a t u r e  with the p redominan t  fo rmat ion  
of the monoa lky lamino  der iva t ives  (VII-X).  The yie lds  
of reac t ion  products  were  45-75%. The s t r u c t u r e  of 
the monoa lky lamino  der iva t ives  was shown in the fol-  
lowing way. Compound VII, obtained by the reac t ion  of 
V with CH3NH2, was subjec ted  to the act ion of ethanolic  
a lka l i .  The r eac t ion  product  (XI) di f fered in r e spec t  to 
its e m p i r i c a l  f o r mu l a  (CTHgN 3) f rom the s t a r t ing  m a t e -  
r i a l  (CTH10CIN 3) by a molecu le  of HC1. The subs tance  
gave posi t ive  r eac t ions  for a double bond with po tas -  
s ium pe rmangana t e  and b r o m i n e .  The PMR spec t rum 
of the compound conf i rmed  the p r e sence  of a vinyl 
group in it .  The protons  of the CH 2 group at tached to 
the double bond appeared  as doublets :  the c i s - p r o t o n  
at 5.41 ppm With a s p i n - s p i n  coupling constant  I ~ 11 
Hz and the t r a n s - p r o t o n  at 5.64 ppm with I ~ 18 Hz. 
The methyl  pro ton  gave a quadruplet  in the 6.55 ppm 
region  with I cons tan ts  of 11 and 18 Hz. The fo rmat ion  
of m e t h y l a m i n o v i n y l p y r i m i d i n e  (XI) unambiguous ly  
d e t e r m i n e d  the s t r u c t u r e  of the amino lys i s  product  
VII as 5 - ( t ? - c h l o r o e t h y l ) - 4 - m e t h y l a m i n o p y r i m i d i n e .  

In o rde r  to e s t ab l i sh  the pos i t ion  of the me thy lamino  
group in the monome t hy l a mi no  der iva t ive  VIII obtained 
f r o m  VI, it was subjec ted  to reduc t ive  dehalogenat ion 
by hydrogena t ion  over  a pa l lad ium ca ta lys t .  The r e -  
act ion m i x t u r e  y ie lded  VII and a c h l o r i n e - f r e e  c o m -  
pound with the compos i t ion  C~HITN3 (XII). The fo rma t ion  
of VII in the reduct ion p r o c e s s  e s t ab l i shes  the s t r u c -  
t u r e  of VIII as 2 - c h l o r o - 5 - ( ~ - c h l o r o e t h y l ) - 4 - m e t h y l -  
a m i n o p y r i m i d i n e .  The second hydrogenat ion  product ,  
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Compound 

VII* 

VIII* 

X 
(hydrochloride) 

q 

R 

CHs 

CH3 

C4H9 

R' 

H 

CI 

C1 

Mp, ~C 
~ombenzene) 

t15--116.5 

132--133 

164--165"* 

R/ 

0.56 

0.86 

0,93 

*Reaction performed in aqueous ethanolic solution. 
** From a mixture of absolute ethanol and acetone. 

CTHIoC1N3 

C7H9CbNs 

C~oH~sC12Ns' HCI 

Table 1 

N ' ~ - -  CH~ CH~CI 
R'--~N I~-- NHR 

Empirical formula 

4 08 
4 1.24 

42.34 

'~ound ,  % 

5.51 21A7 I 24.90 

4,49 34,65 ] 20.23 

5.80 37,85 I 14.71 

J 

40.80 

42,19 

_ _  m 

Calculated, % 

H CI 

5,87 20.67 

4.40 34,41 

5,67 37:37 

m 

Y i e l d ,  % 
N 

24.48 69.5 

20.39 61,2 

14,77 44.7 

compound XII, possessed the propert ies of a strong 
dibasic amine containing no conjugated double bonds 
and could be a product of the further reduction of both 
VIII and VII. To confirm this hypothesis the hydrogena- 
tion of VII was carr ied  out under the same conditions. 
The reduction products proved to be two substances. 
One of them (XIII) had the composition CTH16CIN3, and 
the second was identical with XII. It is known from the 
l i terature that the hydrogenation of pyrimidine der iv-  
atives in a neutral or acid medium may lead to both 
the partial and to the complete reduction of the pyr im-  
idine nucleus with the formation of the corresponding 
1, 4, 5, 6- tetrahydropyrimidines [4] or hexahydropyrim- 
idines [5]. Since the PM-R spectrum of the hydrochlo- 
ride of XIII lacked a resonance signal in the weak-field 
region (6-7 ppm) character is t ic  for a proton attached 
to a carbon connected by a double bond with nitrogen, 
it may be assumed that the hydrogenation led to the 
hexahydro derivative. Apparently, in the catalytic r e -  
duction of VIII, because of the elimination of the chlo- 
rine in position 2, complete hydrogenation of the 
pyrimidine nucleus took place with the formation of 
XIII and the latter,  as a result  of the replacement of 
the chlorine in the side chain by hydrogen, was finally 
converted into 5-ethyl-4-methylaminohexahydropyrim- 
idine (XII). 

The reaction of V and VI with p r imary  alkylamines 
showed that the chlorine atom on carbon atom 4 of the 
pyrimidine nucleus is the more reactive with respect  
to nucleophilic substitution. This is in full agreement  
with l i terature data [6]. When V and VI were heated 
with aniline hydrochloride in an aqueous ethanolic me -  
dium, 5-(fl-chloroethyl)-4-phenylaminopyrimidine XIV 
and 5-(fl-chloroethyl)-2, 4-di(phenylamino)pyrimidine 
(XV), respectively,  were obtained with yields of about 
75%. The activation of the chlorine in position 2 in the 
formation of XV was possibly the consequence of the 
protonation of the nitrogen of the pyrimidine nucleus 
[7]. 

The study of the propert ies  of the 4-alkyl(aryl)-  
amino-5-(fl-ehloroethyl)pyrimidine s (VII-X, XIV, XV) 
showed that when they were heated in ethylene glycol 
above their  melting points a molecule of hydrogen 
chloride split off with cyclization into the cor respond-  
ing 7-alkyl(aryl)-5,  6-dihydropyrrolo[2,  3-d]pyr im-  
idines (5, 7-diazaindolines). A s imi lar  closure of the 
pyrrol ine  ring has been described in the l i terature for 
the synthesis of derivatives of 7-azaindoline by the 

reaction of a number of 2-chloro-3-(f i-chloroethyl)-  
pyridines with pr imary  or secondary amines [8]. The 
transit ion from 5-substituted pyrimidines to the bi- 
cyclic system of 5,6-dihydropyrrolo[2,  3-d]pyrimidine 
may be of interest since it opens up the possibility of 
a search for accessible routes of synthesis of analogs 
of the biologically active antibiotics Tubercidin and 
Toyoeamicin [9]. It is interesting to note that when 
XIV and XV are heated in ethanolic alkali the reaction 
leads almost quantitatively to 7-phenyl-5 ,6-dihydro-  
pyrrolo[2, 3-d]pyrimidine (XVI) and 7-phenyl-2-phenyl-  
amino-5,6-dihydropyrrolo[2,  3-d]pyrimidine (XVII) 
while, under s imilar  conditions the 4-alkylamino der iv-  
atives are converted into 4-alkylamino-5-vinylpyr im- 
idines. 
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Compound 

XVll 

XVII 
(hydrochloride) 

XVIII 
(hydrochloride) 

XIX** 

X!X 
(pierate) 

CsHs NH sH~ 

CsH~ NHC6H5 

CHa H 

C4H9 H 

C4H9 H 

Mp (bp, ~ 
(solvent f o r  
crystallization 

213.5--215 
(benzene) 

257--258.5 
(abs. ethanol) 

233--234 
(abs. ethanol- 

acetone) 

134--135 
(5 mm) 

nD 2~ 1.542 

105.5--107 
(ethanol) 

078 

0.78 

0,15 

0.57 

0,74 

*By method (b). 
**The reaction was carried out at 195 ~ C 

T a b l e  2 

I 
R 

Empirical formula 

CIsHI6N4 

CjsH~6N4.HCI 

CTH~N3. HC1 

CloHl~Na 

C,oH~N3.C6H~N3Or 

- - - - - - (o~d ,  % 

74.98 ( 556 -- 

47351 459 - -  

N 

19A3 

17,43 

24.22 

20.95 

7~98 

66.56 

47.29 

Calc_.._. ulat ed, % 

H CI 

5.59 

5.28 10.91 

20.67 

447 

N 

19.43 

17.25 

24.48 

2068 

Yield, 
% 

77.3 
(82.7) * 

13.3 

31.87 

EXPERIMEN FAL 

The PMR spectra were taken on a JEOL 4H-100 instrument in CDCI s 
with tetramethylsi lane as internal standard (we express our deep grat i-  
tude to Yu. N. Sheinker and G. P .  Syrova for recording the  PMR spec- 
tra and assisting with their interpretation). 

Chromatography was carried out w i t h t he  n-butanol--5% acetic acid 
(1: 1) system on type "M" paper of the Leningrad No. 2 mil l .  Thespots 
were revealed in UV light and with Dragendorff's reagent.  

4-Hydroxy-5-(~-hydroxyethyl)-2-mercaptopyrimidine (IH). With 
stirring at a temperature not exceeding 5* C, a mixture of 43 g (0.5 
mole) of y-butyrolactone and 48 g (0.64 moIe) of ethyl formate was 
added to a solution of 12.3 g (0.53 g-at)  of sodium in 230 ml  of 
absolute ethanol cooled to --5* C. The mixture was stirred at 5* C for 
3 hr and was left  at room temperature for 3 days. The resulting solution 
of a-sodiofornayl-y-butyrolactone was treated with 38 g (0.5 mole) of 
thiourea dissolved in 200 nal of hot ethanol and the naixture was boiled 
for 5 hr. After 12 hr, the precipitate was filtered off and dissolved in 
150 rnl of water and the solution was decolorized with activated carbon 
and, after filtration, acidified with hydrochloric acid.  The yield of III 
was 46 g (53.5%), mp 248-249 ~ C (from water) [1]. Rj 0.51. 

2, 4-Dihydroxy-5-(B-hydroxyethyl)pyrimldine (If). To an ethanolic 
solution of a-sodiofornayl-y-butyrolactone prepared as described above 
was added a 30% ethanolic solution of sulfuric acid at a temperature 
not exceeding 30 ~ C and then a solution of 30 g (0.5 mole) of urea in 
160 nal of hot ethanol.  The mixture was boiled for 8 hr and, after the 
solvent had been distilled off in vacuum,  the residue was treated with 
100 ml  of water. Acidification yielded 32.85 g of c~-(1-carbamoylinai- 
nomethyl)-y-butyrolactone with mp 245-246 ~ C (R~ 0.47), which was 
cycl ized by being boiled in methanol  (500 nal) containing 20 g of 
caustic potash for 4 hr. The precipitate was fil tered off and dissolved 
in 100 ml  of hot water, the solution was deeolorized with carbon, and 
the II was precipitated with hydrochloric acid. Yield 24.8 g (31.8%), 
mp 259-261 ~ C [1], R] 0.32. 

4-Hydroxy-5-(~-hydroxyethyl)pyrimidine (I). A mixture of 15 g 
(0.087 mole) of III in 220 nal of water and 25 nal of concentrated 
aqueous ammonia  was boiled with 30 nal of an aqueous suspension of 
Raney nickel  for 3 hr with stirring. The nickel was filtered off and 
extracted with hot water (2 x 40 nal). The combined aqueous solutions 
were evaporated in vacuum to dryness and the residue was treated with 
20 nal of absolute ethanol.  The crystals of I were f thered off with suc- 
t ion. Yield 10.9 g (89.3%), rap 153-155 ~ C (from absolute ethanol), 
Rf 0.4.3. Found, %: C 51.80; H 5.82; N 19.79. Calculated for C6HsN20 ~, 
%: C 51.42; H 5.75; N 19.99. 

5, 6-Dthydrofuro[2, 8-d]pyrlmidine (IV). In drops, 3.47 g (0.029 
mole) of thionyl chloride in 7 nal of CHC1 s was added at 5* C to 2.8 g 
(0.02 naole) of I and 1.67 g (0.021 mole)  of pyridine in 30 nal of CHCI~. 

After 3 hours' stirring at 20 ~ C, the precipitate was filtered off and 
washed with chloroform. This gave the hydrochloride of IV, yield 
2.14 g (67.5%), nap 111.5-112.5" C (from 2% ethanolic hydrogen chlo- 
ride), Rf 0.12. Found, %- C 45.57; H 4.48; C1 22.55; N 17.58. Calcu- 
lated for C6H6N20. HCI, %: C 45.44; H 4.48; C1 22.36; N 17.67. 

In 50 m l  of water, 1.15 g of the hydrochloride of IV was shaken 
with an excess of moist  silver oxide for 2 hr, the AgC1 was filtered off, 
the aqueous solution was evaporated in vacuum to dryness, and the 
residue was extracted with ether. This gave IV with a yield of 0.6 g 
(67.8%), nap 78-80* C (frona a mixture of benzene and petroleum 
ether), Rf 0.87. Readily soluble in water and organic solvents. Found, 
%: C 58.87; H 5.00; N 22.80. Calculated for C6H6NzO, %: C 59.01; 
H 4.95; N 22.94. 

4-Chloro-5-(B-chloroethyl)pyrimidine (V). A mixture of 5.6 g 
(0.04 mole) of I and 40 nal of POC1 s was boiled for 1 hr 30 nain. The 
excess of POCI s was distilled off in vacuum,  the residue was poured 
into 50 nal of a mixture of ice and water, and, after standing for 40 
minutes,  the solution was made alkaline with saturated potassium 
carbonate and exhaustively extracted with chloroform. The extract 
was dried with MgSO4 and, after the chloroform had been driven off, 
the residue was fractionated in vacuum.  The yield of V was 6.09 g 
(86.1%); bp 92-94 ~ C (2 tuna), n~ 1.549. Found, %: C 40.88; H 3.45; 

C1 39.48; N 15.75. Calculated for C6H6CIzN2, %: C 40.70; H 3.42; 
CI 40.35; N 15.87. Hydrochloride of V, mp 138-140 ~ C (from absolute 
ethanol). Found, %: CI 49.51 (of which 16.51 ionic). Calculated for 
C6H6CIBNB �9 HC1, %: CI 49.82 (of which 16.61 ionic). 

2,4-Dichloro-5-(8-chloroethyl)pyrinaidtne (VI). A mixture of 6.24 
g (0.04 mole) of II. 60 nal of POCls, and 25 g of PC15 was boiled for 
4 hr.  The reaction mixture was treated in the same way as in the 
preparation of V. The yield of VI was 5.6 g (66.3%), bp 112-115 ~ C 
(2 nana), n~  1.564. Found, %: C1 50.43; N 13.37. Calculated for 
C6HhClsNz, %: C1 50.30; N 13.25. 

4-Butylamtno-5-(~-chloroethyl)pyrlmidine (IX), hydrochlorlde. A 
mixture of 1.77 g (0.01 mole) of V and 3 ml  of n-butylamine in 15 nal 
of ethanol was kept at room temperature for three days. The ethanol 
was distilled off in vacuum and the residue was dissolved in 5 ml  of 
water, made alkaline with saturated potassium carbonate solution, and 
extracted with ether.  The extract was dried over iVlgSO4 and, after the 
ether had been driven off, the r e s idue -an  oily subs tance-was  treated 
with ethanolic hydrogen chloride to give the crystalline hydroehloride. 
The yield of the hydroehloride of IX was 1.9 g (75.9%), map 151.5-  
153" C (from a mixture of absolute ethanol and ether). Found, %: 
C 48.37; H 6.66; C1 28.33, (of which 14.07 ionic); N 18.96. Calculated 
for C10H16C1N s .  HC1, %: C 48.01; H 6.85; C1 28.35 (of which 14.27 
ionic); N 16.80. 

5-(B-Chtoroethyl)-4-naethylanainopyrinaidine (VII), 2-chloro-5-  
(B-chloroethyl)-4-naethylaminopyrinaidine (VIII), and 4-buty lamino-  
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2-chloro-5-(13-chloroethyl)-pyrimidine (X) were obtained under similar 
conditions (Table 1). 

4-Methylamino-5-vinylpyr imidtne  (XI). A mixture of 1 g (0.0058 
mole) of VII and 0.75 g (0.013 mole) of caustic potash in 15 ml  of 
absolute ethanol was boiled for 3 hr. The potassium chloride was f i l -  
tered off, the ethanol was evaporated in vacuum,  and the residue was 
extracted with boiling benzene.  The benzene extract was passed through 
a column containing 20 g of A12Os, and the mater ia l  was eluted with 
benzene,  which gave 0.64 g (81.3%) of XI with mp 105-106 ~ C (from 
a mixture of benzene and petroleum ether), Rf 0.55. Found. %: 
C 62.21; H 6.53; N 31.64. Calculated for CTHgNs, 070: C 62.20; H 6.71; 
N 31.09. 

Catalytic hydrogenation of VIII. A solution of 0.5 g of PdC12 in 
5 ml  of boiling 8% hydrochloric acid was added to 1.03 g (0.005 mole) 
of VIII in 15 ml  of ethanol. Hydrogenation was carried out at room 
temperature and a pressure of 15-20 cm of water until  the absorption 
of hydrogen ceased. The catalyst was filtered off and the solution was 
evaporated to small  volume,  made alkaline with saturated potassium 
carbonate solution, and extracted with ether.  The ethereal extract 
yielded 0.14 g (16.8%) of VII. The aqueous alkaline solution was 

evaporated in vacuum and the residue was extracted with absolute 
ethanol.  From the ethanolic solution 5 -e thy l -4 -methy laminohexa-  
hydropyrimidine (XII) was isolated in the form of the crystalline di- 
picrate.  Yield 0.77 g (25.7%), mp 229-230 ~ C (from water), Rf of the 
base 0.04. Found, %: C 37.98; H 3.40; N 21.31, Calculated for 
CTH17N s �9 2C6HsN3OT, %: C 3?.94; H 3.85; N 20.96. 

Catalytic hydrogenation of VII. One gram (0.0058 mole) of VII was 
hydrogenated under the conditions of the preceding experiment.  The 
resulting ethanolic solution was saturated with hydrogen chloride, and 
0.8 g of the dihydrochloride of 5-( /3-chloroethyl)-4-methylaminohexa-  
hydropyrimidine (XIII) with mp 150-152 ~ C, Rf 0.0?, was isolated 
Found, %: C 33.38; H 6.94; C1 43.13 (of which 28.68 ionic); N 16.83. 
Calculated for CTHHI6C1N 3 �9 2I-tC1, %: C 33.55; H 7.24; C1 42.44 (of 
which 28.30 ionic); N 16,77. From the mother liquors after the recrys- 
tall ization of XIII was isolated 0.2 g (5.7~ of a picrate with mp 228.5-  
229 ~ C giving no depression of the melt ing point in admixture with the 
pierate of XII. 

5-(~-Chloroethyl)-4-phenylaminopyrimidine (XIV). A mixture of 
1.77 g (0.01 mole) of V and 1.52 g (0.012 mole) of aniline hydroehlo- 
ride in 20 ml  of 50% aqueous ethanol was boiled for 2 hr. The solution 
was evaporated in vacuum to half its original volume,  and the residue 
was made alkaline with saturated potassium carbonate solution; the oily 
substance that separated out crystallized on rubbing. The yield of XIV 
was 1.8 g (77%), mp 75-77 ~ C (from a mixture of acetone and benzene),  
Rf 0.82. Found, %: C 62.15; H 5.24; C1 14.90; N 18.24. Calculated for 
C�94 %: C 61.67; H 5.18; C1 15.17; N 17.98. Hydrochloride of 
XIV, mp 170-171 ~ C (from ethanol).  Found, %: C 52.95; H 4.78; 
C1 26.42 (of which 13.36 ionic); N 15.31. Calculated for C12HI2C1N3 �9 
�9 HC1, %: C 53.35; H 4.85; C1 26.25 (of which 13.12 ionic); N 15.55. 

5-(B-Chloroethyl)-2,4-di(phenylamino)pyrimidine (XV). This was 
obtained by the reaction of VI with aniline hydrochloride under the 
conditions of the preceding exper iment .  The yield of XV was 71.9%, 
mp 135.5-136 ~ C (from benzene),  R:f 0.83. Found, %: C 66.92; H 5.08; 
C1 11.01; N 1%00. Calculated for CI~HITC1N4, %: C 60.56; H 5.28; 
C1 10.91; N 17.25. Hydrochloride of XV, mp 188-190 ~ C (from 0.1 N 
hydrochloric acid). Found, %: C 59.69; H 4.99; C1 19.50 (of which 
10.00 ionic); N 15.69. Calculated for CzsH17CIN4 �9 HC1, %: C 59.84; 
H 5.02; CI 19.63 (of which 9.81 ionic); N 15.51. 

7-Phenyl-5,  6-dihydropyrrolo[2, 3-d]pyrlmidine (XVI). a) A mixture 
fo 1.0 g (0.0048 mole) of XIV in 5 ml  of ethylene glycol was kept at 

140-150 ~ C for 2 hr. After cooling, 15 ml  of water was added to the 
mixture and it was made alkaline with a concentrated solution of potas- 
sium carbonate.  The precipitate of XVI was washed with water. Yield 
0.7 g (82.04%), mp 105-106 ~ C (from aqueous methanol)  R] 0.70. 
Found, %: C 73.13; H 5.40; N 21.50. Calculated for C12HIIN3, 5: 
C 73.07; H 5.62; N 21.31. Hydrochloride of XVI, mp 262-263" C 
(from absolute ethanoI). Found, %: C1 15.16; N 17.86. Catculatedfor 
CzzHuN s .  HC1, %: C1 15.17; N 17.99. The PMR spectrum of XVI has 
the following signals: triplets in the strong-field region (3.08 and 4.02 
ppm) with I ~ 8 Hz (neighboring CH z groups of a pyrroline ring); dou- 
blets at 7.07 ppm (I ~ 6 Hz) and ?.77 ppm (I ~ 7 Hz), and a triplet at 
7.38 ppm (I ~ 7 and 6 Hz) (protons of a phenyl nucleus), singlets at 
8.06 and 8.55 ppm (hydrogens of the pyrimidine ring). 

b) A mixture of 0.5 g (0.0021 mole) of XIV and 0.25 g (0.0045 
mole) of KOH in 10 ml  of absolute ethanol was boiled for 2 hr. The 
ethanol was evaporated off in vacuum,  the residue was treated with 
5 mI of water, and the crystals of XVI were filtered off and washed 
with water, yield 0.37 g (87.7%). 

The following compounds were obtained under similar conditions: 
by methods (a) and (b ) -7 -pheny l -2 -pheny lamino-5 ,  6-dihydropyrrolo- 

[2, 3-d]pyrimidine (XVII); and by method (a ) - -7-methyl -5 ,  6-dihydro- 
pyrrolo[2, 3-d]pyrimidine (XVIII) and 7-butyl-5,  6-dihydropyrro!o- 
[2, 3-d]pyrimidine (XIX) (Table 2). 
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