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3- (u-1)h tha l imidoa lkyl ) -5-carbe thoxymethylenehydanto ins  were  synthes ized by the reac t ion  
of ~ -ph tha l imidoa lky lu reas  with ethyl oxa laee ta te  and then conver ted  to 3-  (w -aminoa lky l ) -  
orot ic  acids .  Condensat ion of the l a t t e r  with 6-chloropur ine  yielded 3 - [w- (6 -pur iny lamino) -  
a lkyl]orot ic  ac ids .  

In the development  of invest igat ions of the synthes is  of covalent ly  bonded nucleic bases  [1] it was of 
i n t e r e s t  to obtain 3-a lky loro t ic  acids (V) which contain an adenine res idue  in the u -pos i t ion  of the alkyl 
r ad ica l .  
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3- (w-Phtha l imidoa lky l ) -5 -ca rbe thoxymethy lenehydanto ins  (II, Table  1) were  synthes ized  as a r e su l t  
of condensat ion of w-phtha l imidoa lky lureas  (I) [2] with diethyl oxa lace ta te  [3, 4]. The s t r u c t u r e s  of the sub-  
s t i tuted hydantoins were  conf i rmed  by the IR spec t r a ,  which have a c h a r a c t e r i s t i c  m a x i m u m  at 1790-1800 
cm -1 (v 4-CO) [5, 6]. 

Opening of the phthal imide r ing occurs  along with r e a r r a n g e m e n t  of the hydantoin ring to a pyr imidine  
r ing [7] when solut ions of hydantoins I Ib -d  in 1 N po ta s s ium hydroxide are  heated to 65 ~ The cor responding  
phtha lamic  acids (IT[) p rec ip i t a te  af ter  acidif ication of the reac t ion  medium;  they were  isolated and, without 
additional pur i f icat ion,*  were  ref luxed with water ,  during which 3- (w-aminoalkyl )oro t ic  acids (IV, Table 2) 
f o r m e d  with spli t t ing out of phthalic acid. 

In the case  of hydantoin Ha, in which the amino groups of the phthal imide and hydantoin r ings a re  
s epa ra t ed  by only one methylene  link, the indicated t r e a t m e n t  led to the isolat ion of orot ic  acid, which 
f o r m e d  as the r e su l t  of the faci le  spli t t ing out of an aminomethyl  res idue .  

The p r e s e n c e  of an aminoalkyl  group at tached to the ni t rogen a tom in the 3-posi t ion in the subst i tuted 
orot ic  acids (IV) is conf i rmed  by the ba thochromic  shift  of the absorpt ion  m a x i m u m  in the UV region f r o m  
280 to 300 nm on pass ing  f r o m  a neutra l  to an alkaline medium [8, 9]. 

* One of the phthalamic  acids (H_I) - 3- [fl - (o-carboxybenzoylamino)e thyl ]orot ic  acid - was purif ied for  
ana lys i s  (see the expe r imen ta l  sect ion) .  
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TABLE 1. 

poundl n Mp, ~ formula 

3 - (w - P h t h a l i m i d o a l k y l )  - 5 - 0  a r b e t h o x y m e t h y l e n e h y d a n t o i n s  

iia I 1,99_2oo c,,H  ,N3o  Ilb 1 184--185 / CtTHlsN~Os 
IIe 159--1601 ClsH,~NsO6 
IId 53 138--139[ C20H21N306 

Found, % 

56,2 3,9 I 12,2 
t 

57.3 4,4 t 11,9 58,3 4,6 11,2 
59,9 5,3 10,6 

Calc., % 
c H 

56.0 3,7 
57,1 4,2 
58,2 4,6 
60,1 5,3 

--[Yield, 
s L % 

12,2 15 
11,8 40 
11,3 50 
10,5 50 

TABLE 2. 3- (c0-Amino alkyl) orot ic  Acids 

Com-I Mp, ~ 
pound I n (decomp.) 

,va / 
IVb 23 
IVe 5 

287--288 
296~297 
322--323 

Emp~ical Found, 
formula c m t 

C~HgN304 42,2 
CsHnN~O4 44,9 
Cl0HlsNsO4 49,6 

% 

4,8 t 21,0 5,3 19,3 
6,2 15,8 

i 

Calo., % 
C It 

42,2 4,6 
45,1 5,2 
49,8 6,3 

21,1 
19,7 
17,4 

Yield, 
% 

80 
78 
75 

TABLE 3. 3 - [~- (6-Pur iny lamino)a lky l ]oro t ic  Acids 
t 

Com-I Mp, "C I Empirical 
pound I " idecomp.:~ formula 

I 

Va I 330--331 C,2H,,NTO4.H20* 
Vb 2 326--327 ClsHlsNTO4 
Vc / 5 303--305 Ct~H17NTO4 

Found, % 
c s I N 

I 

43,0 3,9 / 29,4 
47,2 4,1 t 30,5 
49,8 5,1 27,3 

Calc., % 
C ] H 

43,0 I 3,9 47,1 4,0 
50,1 4,8 

Yield, 
N ~ 

29,2 I 52 29,6 63 
27,3 50 

*Found%:  H20 5.15. C a l c u l a t e d ~ :  H20 5.37. 

The condensat ion of the aminoalkylorot ic  acids (IV) with 6-chloropurine was accomplished by re f lux-  
ing in water  in the p resence  of alkali.  The pur inylaminoalkylorot ic  acids thus obtained (V, Table 3) are  
readi ly  soluble in glucosamine solut ions.  

EXPERIMENTAL 

3-(w-Phthal imidoalkyl ) -5-carbethoxymethylenehydantoins  [(IIa-d), Table 1]. A strong s t r eam of d ry  
HC1 was passed for  1 h with s t i r r ing  at 106 ~ (bath tempera ture)  into a mixture  of 0.02 mole of ~-phthal imido-  
aIkylurea (I), 7.52 g (0.04 mole) of diethyl oxalacetate ,  and 3 ml  of glacial  acetic acid. The reac t ion  mixture  
was allowed to stand for  severa l  days.  The resul t ing viscous,  co lo r less  paste was ground with water ,  and 
the c rys ta l l ine  product  was separa ted ,  washed with water  and alcohol, and r ec rys t a l l i z ed  f rom alcohol to 
give fine needles  of IIa-d.  

3,-(oJ-Aminoalkyl)orotic Acids (IVa-c, Table 2). A solution of 0.01 mole of IIb-d in 50 ml of 1 N KOH 
was heated for  2 h at 65 ~ with s t i r r ing ,  cooled, and acidified with concent ra ted  HC1 until it gave a s t rongly 
acid reac t ion  to Congo. The resul t ing prec ip i ta te  was separa ted  and ref luxed for  3 h with 200 ml of water ;  
the IVa-c which prec ip i ta ted  on cooling were  separa ted  and r ec rys t a l l i z ed  f rom water .  Similar  t r ea tment  
of IIa yielded orot ic  acid, which was identified by compar i son  with an authentic sample.  

3- [ f l - (o-Carboxybenzoylamino)ethyl]orot ic  Acid. Compound IIIb was t r ea t ed  as descr ibed  above, and 
the prec ip i ta te  a f te r  acidification of the solution was separa ted  and purif ied by reprec ip i t a t ion  f rom alkaline 
solution to give an a lmost  quantitative yield of co lo r l e s s  c rys t a l s  with mp 113-115 ~ . Found %: C 49.6; H 
4.3; N 11.6; H20 (Fischer  method) 4.2. C15HI3N30 7 �9 H20. Calculated %: C 49,3; H 4.1; N 11.5; S20 4.9, 

3- [w-(6-Pur inylamino)a lkyl ]orot ic  acids [(va-c) , Table 3]. A solution of 0.01 mole of IVa-c,  1.6 g 
(0.01 mole) of 6-chloropur ine ,  and 1.2 g (about 0.02 mole) of potass ium hydroxide in 50 ml of water  was r e -  
fluxed with s t i r r ing  for  3 h, cooled, and acidified with dilute hydrochlor ic  acid. The resul t ing precipi ta te  
was separa ted  and c rys ta l l i zed  f rom water .  

The IR spec t ra  of minera l  oil suspensions were  obtained with a UR-10 spec t ropho tomete r .  
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