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The reac t ion  of diphenyl u rac i l  phospha tes  [1] with amines  is desc r ibed  in the t )resent  communicat ion.  
I t  was es tab l i shed  that  the i s om er i c  diphenyl 1 -a lky lurac i l  4 -phosuhates ,  and the diDhenyl 3 -a lky lurac i l  
2 -phospha tes  and diohenyl 3 -a lky lu rae i l  4 -phospha tes ,  r e a c t  with amines  at 18-20~ at t imes  with heat  
evolution. The c h a r a c t e r  of the f o r m e d  p roduc t s  depends on the p r e s e n c e  of a subst i tuent  on e i ther  the N i 
o r  N 3 a toms  of the Dyrimidine r ing of the diohenyl u rac i l  phosphates ,  and also on the uosit ion of the di-  
phenylphosphonoxy group and the nature  of the amine.  

The diohenyl 1 -a lky lurac t l  4-19hosphates r eac t  with amines  in two direct ions:  with the fo rmat ion  of 
the 1-a lky lurac i l  and the co r resoond ing  diohenyl amidoohosuhates  (direction A), or  with the fo rmat ion  of 
diphenylphosphoric  acid and the co r resoond ing  1-a lky lcy tos ines  (direction ]3). 
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In direction A the t)hos~horus atom is the reaction center, while in direction B it is the carbon atom 
of the uyrimidine ring. We determined the degree of conversion of diphenyl 1,6-dimethyluracil 4-phosphate 
(1) along directions A and B as a function of the basicity and structure of the amine taken for reaction. With 
Et2NH (oK a 10.93) 26% of ester (1) reacts along direction A, and 70% along direction B. With N-(o-tolyl)- 
t)iDerazine (oK a 9.8) 63% of ester (1) reacts along direction A, and 34.7% along direction B. Ammonia 
(I~K a 9.25)in'either benzene or m-xylene medium fails to react at all along direction B, and gives diohenyl 
amidophos0hate and 1,6-dimethyluracil in 95.5% yield (direction A). In contrast to ammonia, aniline (oK a 

4.58) reacts with (1) only along direction B, and here 1,6-dimethyl-NT-uhenylcytosine is formed in 93% 
yield. As a result, the uresented data show that the direction of the reaction of amines with (1) is not de- 
termined unequivocally by the baslcity of the amine. 

The size of the substituent on the N i atom of the oyrimidine ring in the 1-alkyluracil 4-phosphate has 
little effect on the direction of the reaction of the latter with amines. Thus, diDhenyl 1-[co-(dibutyluhos- 
phono)butyl]uracil 4-ohosuhate (If) reacts with aniline the same as (1) only along direction B to give I-[~- 
(dibutylphoslghono)butyl]-NT-phenylcytosine in 69% yield. 
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The react ion  of the diphenyl 1 -a lky lurac i l  4-ohos~)hates with amines  opens up a new route for  going 
f r o m  the l - a l k y l u r a c i l s  to the 1-a lky lcy tos ines .  This  route includes react ing  the Na sa l t s  of the 1-Mkyl-  
u r a c i l s  with di~henyl chlorophosphate  to give the diohenyl 1-a lkylurac i l  4 -ohosoha tes  (IiI), and the  subse-  
quent aminat ion of (Ili). The high, at t imes  quantitative, y ie ldo f  the (III) e s t e r s ,  mad also the exceedingly 
mild  conditions for  the reac t ion  of the l a t t e r  with amines  (0.5-1 h at 18-25~ make it poss ib le  to run the 
t r a n s f o r m a t i o n  of the 1 -a lky lu rac i l s  to the 1-a lky lcy tos ines  in one step without isolat ing the (Ill) e s t e r s .  
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DiDhenyl 3 ,6-d imethylurac i [  2-ohosDhate (IV) r e a c t s  with aniline only at the C atom of the pyr imid ine  
ring to give the cor responding  i socytos ine  der iva t ive  (V). 
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Diuhenyl 3 ,6 -d imethy lurac i l  4 -ohosphate  (VI) r e a c t s  with aniline arld with Et2NH only at the ohos -  
nhorus  a tom to give the cor responding  diDhenyl amidophosDhates.  
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A mix ture  of diphenyl 3 - [w-(d ibu ty lphosphono)proDyl ] -6-methylurac i l -4 -phosoha te  (VII) and dinhenyl 
3-[w-(dibutylphos~)hono)propyl] -6-methyluraci l -2-Dhosphate  (VIII) r e a c t s  with aniline to give a mix ture  of 
3-  [w- (dibutylphosphono)Drouyl ] -6 -me thy lu rac i l  {IX), diphenyl N-ohenylamidoDhosDhate (X), 2-ohenyiamino'-  
3- [w-(dibutyl r )hos~,hono)propyl] -6-methyl-3 ,4-dihydro-4-Dyrimidone (XI), and di~henylDhosohoric acid 
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(XII). The ra t io  of comt~ounds (IX) and (XI) in the reac t ion  mix tu re  c o r r e s p o n d s  to the ra t io  of e s t e r s  (VII) 
and (VIII) (es tabl ished on the bas i s  of the ~lP-NMR spec t ra l  data) in the s ta r t ing  mixture .  

As a resu l t ,  the i s o m e r i c  diDhenyl 3 -a lky lu rac i l  2 -nhosohates  and diphenyl 3 -a lky lurac i l  4 -phospha tes  
r e a c t  with amines  at a different  e lec t rophi l ic  cen te r .  In addition, substant ia l  d i f fe rences  exis t  in the c h a r -  
a c t e r  of the reac t ion  of amines  with the i s omer i c  diphenyl u rac i l  phosphates  that  have subst i tuents  on e i ther  
the N 1 or  N 3 a toms  of the Dyrimidine r ing [for example ,  (I) and WI)]. 

E X P E R I M E N T A L  

All of the opera t ions  with the diohenyl u rac i l  phospha tes  were  c a r r i e d  out in a Dry Box in an argon 
a tmosphe re ,  dr ied ove r  P205. The IR s p e c t r a  were  taken on a UR-10 sDectrot~hotometer; the sol ids as 
Nujol mul ls ,  and the l iquids between KBr  pla tes .  The UV spec t r a  were  taken on an SV-8 s~ec t roohoto-  
m e t e r .  

React ion  of (I) with Aniline. To a s t i r r e d  solution of 10 g of (i) in 50 ml of absolute benzene at 20 ~ 
was added 2.5 g of anil ine and the mix tu re  was s t i r r e d  at 20-22 ~ for  1 h. The solution was f i l tered,  the 
solvent  was vacuum dist i l led,  and the res idua l  v i scous  oil was t r ea t ed  with 50 ml of 20% aqueous KOH so-  
lution. The obtained p rec ip i t a t e  was f i l te red ,  washed  with a l i t t le  water ,  and r e c r y s t a l l i z e d  f r o m  water .  
We obtained 5.3 g (93%) of 1 ,6-dimethyl-NT-ohenylcytos ine  [2], mp 299-300 ~ Found: C 67.45; H 6.15; 
N 20.07%. C12HI3ON3. Calculated: C 67.00; H 6.05; N 19.57%. 

Reac t ion  of (i) with Diethylamine.  To a solution of 13.3 g of (I) in 50 ml of absolute benzene at 20 ~ 
was added 2.9 g of Et2NH. After  20 min the m a s s  was f i l t e red  (fi l trate A), and the res idue  on the f i l t e r  
was boiled in 50 ml of benzene and f i l t e red  (fi l trate B). The insoluble res idue  was r e c r y s t a l l i z e d  f r o m  n-  
Dro~anol. We obtained 1.3 g (26%) of 1 ,6 -d imethylurac i l  [3], mD 220-222 ~ F i l t r a t e  13 was evapora ted  in 
vaeuo,  and the res idua l  solid was r e c r y s t a l l i z e d  f r o m  benzene.  We obtained 7.8 g (6+8%) of die thylamine 
diphenyl phosphate,  mn 124-126 ~ In f r a r ed  s p e c t r u m  (v, cm-1): 2500, 2680--2900 (NH-H) ,  915, 1100, 
1220, 1270 ( > P ( O ) O - ) ,  1595 (C6H5). F i l t r a t e  A was evapora ted  in vacuo,  the res idue  was t r ea t ed  with a 
mix tu re  of benzene and p e t r o l e u m  e ther  (70-100~ and the insoluble res idue  was f i l t e red  (fi l trate C) and 
then r e c r y s t a l l i z e d  f r o m  a b e n z e n e - - p e t r o l e u m  e ther  mix ture .  We obtained 4.85 g (70%) of 1 ,6 -d imethyl -  
N 7, NY-diethylcytosine, mp 142-143 ~ In f r a r ed  s p e c t r u m  (v, cm- i ) :  1620--1640 (C = O). Ul t rav io le t  s p e c t r u m  
(},max, nm): 289 (0.1 N HCI). Found: C 61.57; H 8.70; N 22.10%. C10H17N30. Calculated: C 61.50; H 
8.72; N 21.48%. F i l t r a t e  C was evapora ted  in vacuo. We obtained 2.9 g (28%) of diohenyl N,N-die thy l -  
amidoohosphate  [4], mp 60-61 ~ 

React ion  of (i) with N-(o- to ly l )p iperaz ine .  To a solution of 26.6 g of {I) in 70 mI of absolute benzene 
at 25 ~ was added a solution of 12.2 g of N- (o - to ly l )o ipe raz ine  in 30 ml of absolute  benzene and the mix tu re  
was s t i r r e d  fo r  1 h. The m a s s  was f i l t e red ,  and the p rec ip i t a t e  was washed with benzene,  dried, and r e -  
c r y s t a l l i z e d  f r o m  n-proDanol.  We obtained 6.3 g (63%) of 1 ,6-d imethylurac i l .  The f i l t ra te  was evanora ted  
in vacuo,  and the res idua l  oil was t r e a t ed  with 50 ml of 20% KOH solution and then immedia te ly  ex t rac ted  
with benzene (3 x 50 ml). The benzene ex t r ac t s  were  dr ied over  Na2SO4, f i l te red,  and evapora ted  in vacuo. 
T h e r e s i d u a l  oil was t r e a t e d  with e ther .  The obtained oreciDitate  was f i l te red  (fi l trate A), washed with 
e ther ,  and re  c ry s t a l l i z ed  f r o m  a benzene - -p e t ro l eum e ther  mix ture .  We obtained 7.35 g (34.7%) of 1,6- 
d ime thy l -4 -  iN- (o- to ly l ) -N ' -0 iDeraz inyl ]cy tos ine ,  mD 181-182 ~ In f r a r ed  s p e c t r u m  (v, cm-2): 1635 (C =O). 
Ul t rav io le t  spec t rum  (Xmax, nm): 290 (0.1 N HC1). Found: C 68.50; H 7.89; N 18.47%. C17HzaN40. Cal-  
culated: C 68.00; H 8.00; N 18.67%. F r o m  f i l t r a t e  A we obtained 18.6 g (63.8%) of diDhenyl N- [N- (o -  
to !y l ) -N , -p ipe raz iny l ]amidophospha te  as  a v i scous  oil. I n f r a r ed  spec t rum (v, cm-I ) :  1197 (P--O--C6Hs), 
1230 (P=O),  1600 (C~Hs). Found: C 67.10; H 6.20; N 6.49; P 7.80%. C23H26N203P. Calculated: C 67.50; 
H.6.35; N 6.86; P 7.58%. 

React ion of (I) with NH 3. A gentle s t r e a m  of dry NH 3 was pa s sed  through a solution of 14.3 g of (I) in 
100 ml of absolute  benzene fo r  30 min at 25 ~ The obtained ~rec io i ta te  was f i l tered,  washed with benzene,  
mid t r e a t ed  with ethanol (25~ The insoluble res idue  was f i l te red,  and then r e c r y s t a l l i z e d  f r o m  ethanol. 
We obtained 5.2 g (96.5%) of 1 ,6-d imethylurac i l .  The mothe r  l iquor was evapora ted ,  and the res idue  was 
r e e r y s t a l l i z e d  f r o m  CHC13. We obtained 9.32 g (97.3%) of diDhenyl amidoohosohate  [5], mp 148-149 ~ 

React ion of (II) with Aniline. To a solution of 2.42 g of (II) in 50 ml of absolute benzene at 25 ~ was 
added 0.38 g of anil ine and the mix tu re  was s t i r r ed  for  1 h. The solvent was r emoved  in vacuo, and the 
res idua l  oil was t r ea t ed  with 20% KOH solution until neut ra l  and immedia te ly  ex t rac ted  with benzene (3 
x 50 ml). The benzene ex t r ac t s  were  dr ied over  Na2SO4, f i l te red ,  and evapora ted  in vacuo. We obtained 
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1.69 g of an oil that  was t r a n s f e r r e d  to an AI203 column and washed in success ion  with pe t ro l eum ether ,  
benzene,  and n-oropanol .  F r o m  the f rac t ion  eluted with orooanot  we obtained 1.25 g (69%) of 1- Iw-(dibuty l -  
~hosphono)butyl]-NT-ohenylcytosine as  a v i scous  oil. I n f r a r e d  s p e c t r u m  (~, cm- i ) :  1680 (C=O), 3100 
--3300 (N--H), 1240 (P=O),  1005, 1025, 1070 (P--O--C).  Ul t rav io le t  soec t rum (kmax, nm): 295 (0.1 N 
HC1). Found: N 9.87; P 7.07%. C22H84N3OtP. Calculated: N 9.66; 1 a 7.13%. 

React ion of (IV) with Aniline. To a solution of 5 g of (IV) in 50 mI of absolute  benzene at 25 ~ was 
added 1.25 g of aniline. After  1 h the obtained p rec ip i t a te  was f i l te red,  washed with benzene,  and dried in 
vacuo.  We obtained 5.4 g .(86.5%) of 2 -pheny lamino -3 ,6 -d ime thy l -3 ,4 -d ihyd ro -4 -oy r imidone  (V) di~henyi 
phosphate .  The salt  was dissolved by heating in 50 ml  of 20% KOH solution. The oree io i ta te  obtained on 
cooling was f i l t e red  and r ee ry s t a l l i z ed  f r o m  n-~)ropanol. We obtained 2,1 g (73.5%) of (V), m~) 195-200 ~ 
I n f r a r e d  s ~ e c t r u m  (v, cm-1): 1670 (C=O), 3345 (N--H). Ul t rav io le t  s p e c t r u m  .(hmax, nm): 255 (0.1 N 
HC1). Found: C 66.80; H 5.93; N 19.71%. C12H13N30. C a l c u l a t e d :  C 66.98; H 6.05; N 19.53%. 

React ion of (VI) with Aniline. To a solution of 3.8 g of (VI) in 50 ml of absolute benzene  at  25 ~ was 
added 0.95 g of aniline.  After  1 h the obtained precis)irate was f i l te red ,  washed with benzene,  and t r ea t ed  
with 200 ml of n -propanol  (40~ The insoluble res idue  was f i l t e red  (fil trate A), and then recrys ta l lFzed  
f r o m  n-prooanol .  We obtained 1.2 g (84%) of 3 ,6 -d imethy lurac l l  [3], mp 260-262 ~ The solid res idue  ob-  
tained f r o m  the eras)oration of f i l t r a t e  A was r e c r y s t a l l i z e d  f r o m  n-prooanol .  We obtained 2.8 g (83.5%) 
of diphenyl N-ohenylamidophosphate  [6], mp 129% 

React ion of (VI) with Diethylamine,  To a solution of 2.2 g of (VI) in 50 ml of absolute benzene at 25 ~ 
was added 1.1 g of Et2NH. After  1 h the obtained ~)reci~)itate was f i l te red,  washed with benzene,  and then 
boiled with 100 ml of benzene and the insoluble res idue  was f i l te red .  The res idue  was r e c r y s t a l l i z e d  f r o m  
n-orooanol .  We obtained 0.7 g (84.5%) of 3 .6-d imethylurae i I ,  m~) 261-262 ~ The benzene ex t rac t  was 
evapora ted  in vacuo, and the res idue  was r e c r y s t a l l i z e d  f r o m  benzene.  We obtained 1.5 g (88.2%) of di-  
phenyl N,N-die thylamidephosohate ,  mp 59-61 ~ 

React ion of E s t e r s  (VII) and (VIII) with Aniline. To a solution of 3.6 g of mixed e s t e r s  (VII) and (VIII), 
which, based on the ~lp-N~/IR spec t ra l  data, contained 70~/c of e s t e r  (VII), in 50 ml of absolute benzene at 
25 ~ was added 0.58 g of aniline. Af te r  1 h the obtained p rec io i t a te  was f i l t e red  and r e c r y s t a l l i z e d  f r o m  n -  
oropanol .  We obtained 1.3 g (64.8%) of diohenyl N-ohenylamidophosphate ,  m0 128-129 ~ The f i l t ra te  was 
evapora t ed  in v a c u o ,  the res idual  oil was t r ea t ed  with 20% KOH solution until neut ra l ,  and the mix tu re  
was  ex t rac ted  with benzene  (3 • 50 ml).  The benzene  ex t rac t  was dr ied o v e r  Na2S Q ,  filtered~ and e v a p o r -  
ated in vacuo.  The res idua l  oil was  t r a n s f e r r e d  to an A1203 column and washed in success ion  with p e t r o -  
leum ether ,  diethyl e ther ,  benzene,  n-propanol ,  and methanol .  F r o m  the b e n z e n e - p r o p a n o l  f rac t ions  we 
obtained 0.43 g (28.2%) of (XI) as  a v i scous  oil. I n f r a r ed  s p e c t r u m  (v, cm-1): 1660 (C = O), 3 1 0 0 - 3 3 0 0  
( N - H ) ,  1220-1240  (P = O), 990-1070  ( P - O - C ) .  Ul t rav io le t  spec t rum (hmax, nm): 258 (0.1 N HCI). Found: 
N 9.73; P 7.53%. C21H32N304P. Calculated:  N 9.96: P 7.37%. F r o m  the r~ -p ropano l -methano l  f rac t ions  we 
isolated 1.38 g (61.5%) of (IX), which in its IR s p e c t r u m  was comple te ly  ident ical  with the s p e c t r u m  that  
was  obtained as  desc r ibed  in [7]. 

CONCLUSIONS 

The isomeric diphenyl uracil phos0hates react with amines either at the phosphorus atom or at the 
carbon atom of the oyrimidine ring, depending on the position of the substituent on either the N I or N 3 
atoms of the ring, the position of the diohenylohos~)honoxy group, and the nature of the amine. 
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