
S Y N T H E S I S  OF C O M P O U N D S  OF T H E  P U R I N E  S E R I E S  

XXIV. S-R-METHYL DERIVATIVES OF 2 ,3 ,7-TRIMETHYL HYPOXANTHINE 

L .  A .  G u t o r o v  a n d  E .  S. G o l o v c h i n s k a y a  UDC 615.31:547.857.4]012.1.542.9 

In the course  of the s e a r c h  for  new, biologically act ive theobromine  de r iva t ives  (substituted at the 
C 2 a tom,  i .e . ,  compounds having quinone type distr ibution of double bonds in the pyr imidine  ring) [1], the re  
a rose  the p rob lem of synthes is  of 2 -methy l theobromine  de r iva t ives  (specif ical ly 2 , 3 , 7 - t r i m e t h y l - 6 - o x o - 3 , 6 -  
dihydropurine) subst i tu ted at the C 8 a tom by the CH2R group (I). 

At tempts  to use as the s ta r t ing  m a t e r i a l  2 ,8-d imethyl theobromine ,  which has a l ready  been descr ibed  
by us in a previous  a r t i c le  ( t) ,  and introducing one chlorine a tom di rec t ly  into the methyl  group at tached 
to the Cs, r e su l t ed  in the fo rmat ion  of a mixture  of chlor ides ,  which were  difficult to separa te .  Thus we 
have developed a method of synthes is  of (I) f r o m  8-ch loro theobromine  (II), by reac t ing  the l a t t e r  compound 
with phosphoryl  chloride.  A compound shown to be 2 ,8-d ichloro theobromine  was isola ted f r o m  this  reac t ion  
mixture  in a yie ld  of about 60%. I ts  s t ruc tu re  was ve r i f i ed  by reac t ion  with 1 mole sodium ethoxide and 
identif ication of the reac t ion  product  as  2 -e thoxy-8 -ch lo ro theobromine  (IV), which has a l ready  been de-  
sc r ibed  and was p r e p a r e d  by chlorinat ion of 2-e thoxytheobromine  [2]. 

This  reac t ion  indicates  that  d i f ferences  in the mobil i ty  of the chlorine a toms  of the dichloride (III) 
make it poss ib le  to introduce va r ious  subst i tuents  into the pyr imidine  and imidazole  p a r t s  of the molecule .  

2 -Methy l -8 -ch lo ro theobromine  (V) was obtained in high yields  by substituting the C 2 at tached chlorine 
a tom of the dichloride (III) by a malonic  res idue  and inducing hydrolyt ic  c leavage.  The condensation of 
compound (V) with sod ium-e thy l  malonate  resu l ted  in the fo rmat ion  of a malonic der iva t ive  (VI), which on 
being subjected to acid hydro lys i s  gave 2 ,3 ,7- t r imethylhypoxanth iny l -8-ace t ic  acid, which was conver ted  
into i ts  ethyl e s t e r  (In) without any p r e l i m i n a r y  separa t ion .  Chlorination of (VI) with sulfuryl  chloride gave 
chloromalonate  (VII), which in cont ras t  with (VI) was insoluble in alkali .  It p roved  imposs ib le  to obtain 
c o r r e c t  ana lys is  of this compound, and it was found to contain 1% more  chlorine and 1% less  ni trogen.  It  
s eemed  probable  that this  exces s  of chlorine could be explained by the p re sence  of some dichloride (VIII, 
R=C1), but PMR spec t r a  did not indicate p r e sence  of any of this compound in (VII). The p resence  of th ree  
sepa ra t e  peaks  at 4.10, 3.78 and 2.57 ppm indicates  the p resence  of two N-methyl  and one C-methy l  groups ,  
and the t r ip le t  at 1.38 ppm and the quar te t  at 4.44 ppm indicate the p re sence  of ethyl  groups.  Thus the PMR 
s p e c t r u m  p roves  unequivocally the s t ruc tu re  of (VII) and a lso  indicates that this  compound is f ree  of any 
not iceable amounts  of compound (VIII) (R=C1 or  H). 

The hydro lys i s  of (VII) with 18% hydrochlor ic  acid gives  2 -me thy l -S -ch lo rome thy l theobromine  (IX), 
which is a key s tar t ing  m a t e r i a l  for  the synthes is  of a number  of compounds of genera l  fo rmula  (I): 
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Condensation of (IX) with sod iumace ty lamino  malonate  gave the m o n o e s t e r  (Ic) instead of the expected 
d ies te r  (Ib). This  could be due to the p re sence  of moi s tu re  in the reac t ion  mix ture ,  and consequent hydrol -  
ys i s  of one complex e s t e r  group during the decarboxyIat ion of the d ies te r .  This  hypothesis  was shown to 
be incor rec t ,  since the expe r imen t s  c a r r i e d  out under conditions guaranteeing absence of mois tu re  still  
gave the same resu l t s .  It thus follows that  the cleavage of the carbethoxyI  groups  does not invoIve the i r  
p r e l imina ry  hydrolyt ic  c leavage.  It is well  known that such cleavage takes  pIace in the case  of disubst i tuted 
malonic  e s t e r s  (3) and in pa r t i cu l a r  in the case  of purinyl  malonates  (4). It has been es tab l i sbed  that sodium 
ethoxide plays a par t  in such reac t ions  and that  there  is  fo rmat ion  of dlethyl carbonate .  In the cu r ren t  
case  th is  type of c leavage could be r e p r e s e n t e d  by the following react ion  scheme:  

zb + cz.5o.a - - .  /)-euzc(~cocu~!cooczu~ - -~ .+ (cz~bo)zco 
|H3O N N I L &~ ~c~.~o. 

Ic + C~H)ONa 

The explanation of the c leavage of (Ib) according to the p roposed  reac t ion  scheme ,  is  substant ia ted 
by the fact  that  the alcohol dist i l led off f r o m  the reac t ion  mixture  contains approx imate ly  70% of the theo-  
re t ica l  amount of diethyl carbonate .*  

Thin l a y e r  ch romatography  on a lumina of the products  of chlorinat ion of (II) has indicated that in ad-  
dition to the dichloride (III) there  a re  a lso  p resen t  smal l  amounts  of two other  compounds.  One of these  
was found to be identical  to 2 ,6 ,8 , - t r i ch lo ro -7 -me thy lpu r ine  (X), which we have p r e p a r e d  analogousIy to 
the p repara t ion  of 2 , 6 -d i ch l o ro -7 -m e t hy l -pu r ine  f r o m  theobromine  (5). In all  probabi l i ty  the second c o m -  
pound is 6 ,8-d ichloro theobromine  (Xt), since the s a m e  type of react ion  of 8 -methy l theobromine  gave two 
i somer i c  monochlor ides ,  namely  2 - ch lo ro -8 -me thy l theob romine  and 6 - ch lo ro -8 -me thy l theob romine  (1). 
It was imposs ib le  to isolate  pure  (XI) f r o m  the mothe r  l iquors  remain ing  a f t e r  separa t ion  of (III), and the 
action of sodium ethoxide made it poss ib le  to isolate  an individual compound, which was identical  to 6-  
e thoxy-8-ch lo ro theobromine  (XII) (2). This  l a t t e r  compound we p r e p a r e d  by reac t ing  (II) with phosphoryl  
chloride,  by a method analogous to the p repa ra t ion  of 6-e thoxytheobromine  f r o m  theobromine  (6, 7). The 
fo rmat ion  of (XII) on reac t ion  with sodium ethoxide showed quite definitely that the mothe r  l iquors  in ques-  
tion rea l ly  contain (XI): 

POOl 5 , 1~015 
0 .CH) " CH OH 

" ~ .  ~176 zH5 .C~3 

I 
OH] 22 

*Diethyl carbonate  was  de te rmined  quanti tat ively by heating the dis t i l led alcohol fo r  30 rain with an excess  
of 1 N solution of sodium hydroxide,  t i t ra t ing  the excess  of alkali  with 1 N hydrochlor ic  acid to phenolphtha-  
b i n  end point,  and then t i t ra t ing sodium bicarbonate  to methyl  orange end point. 

325 



It has a l ready  been es tab l i shed  that the react ion  of theobromine  with phosphoryl  chloride r e su l t s  in 
the fo rmat ion  of an in te rmed ia te ,  which is e i ther  an amido cMoride (XIIa) or  an adduct of 2-  or  6 - ch lo ro -  
theobromine  with phosphoryl  chloride (XIIIb) (7), but this  in te rmedia te  was not i sola ted f r o m  the reac t ion  
mixture  in a c rys ta l l ine  s ta te .  In this case  the r eac t i on  of (II) with phosphoryl  chloride gave a good yie ld  
of c rys ta l l ine  compound, whose composi t ion CyH6C15N402P cor responded  to the s t ruc tu re  of the adduct (XIV): 

e 

J N 
OH] 
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b) X,y, Z = C], CI oroPoO1 z 

21!7: l:I=Cl; X,~J,Z=Ol, 
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Part of the synthesized compounds has been subjected to biological studies in order to evaluate some 
of their characteristics. The comparison of the pharmacological activity of the compound (le) with the ac- 
tivity of 8-diethyl-aminomethyltheobromine (8) has shown that it had lower blood vessel dilation activity 
and less effect on arterial pressure. 

EXPE R I M E  N T A L  

The pur i ty  of the synthes ized  compounds has been evaluated chromatograph ica l ly  by using a f ree  l aye r  
of a lumina of degree  of act iv i ty  II. The solvent s y s t e m s  used included: c h l o r o f o r m - m e t h y l  a c e t a t e - e t h -  
anol ( 5 : 5 : 1 )  and c h l o r o f o r m - e t h a n o l  (9:1) .  

2 ,8-Dichloro-3 ,7-dimethylhypoxanthine  (HI). Sixty g r a m s  of (II) is boiled with 300 ml phosphoryl  
chloride until a solution is fo rmed .  E x c e s s  of phosphoryl  chloride is dis t i l led off, the v iscous  res idue  is 
added in batches  to a mix ture  of 850 g ice and about 600 g sodium bicarbonate  cooled in a sal t  bath. The 
mix ture  is s t i r r e d  until evolution of carbon dioxide cea se s ,  f i l te red,  and the prec ip i ta te  ex t rac ted  w i t h w a r m  
ch loroform.  Chloroform is r e m o v e d  by dist i l lat ion and the res idue  is r e c r y s t a l l i z e d  f r o m  dry toluene. This  
gave about 43 g (~ 60%) of (HI) of mp 225-227~ (decomp.).  The compound (III) used for  analys is  is c r y s -  
ta l l ized  f r o m  dry toluene; mp 229-230~ Found, %: C1 30.86. C~HsC12N40. Calculated,  %: C1 30.47. 

The ex t rac t ion  of the f i l t ra te  with ch lo ro fo rm gives  5.8 g of a compound, which on being t r e a t ed  with 
sodium ethoxide solution ( f rom 0.73 g sodium) g ives  ~ 0.75 g compound, which has  mp 224-226~ and on 
being mixed with a sample  of (XII) (2) does not depress  i ts  rap. 

2 -E thoxy-8 -ch lo ro theobromine  (IV) (2). Two mi l l i l i t e r s  of sodium ethoxide solution (from 0.02 g 
sodium) is added dropwise to 0.2 g (III) in 2 ml absolute alcohol,  the mixture  is f i l t e red  through carbon 
and the alcohol is  dis t i l led off. The yie ld  of (IV) is 0.2 g; mp 174-176~ the mp of the sample  mixed with 
a known sample  of (IV) is 174-176~C. 

Adduct of 2 (or 6), 8-Dichlorotheobromine  with Phosphoryl  Chloride (XIV). The react ion  solution 
compr i s ing  (II) and phosphoryl  chloride is evapora ted  under  vacuum,  the res idue  is al lowed to c rys ta l l i ze  
out, a smal l  amount of phosphoryl  chloride is added, and then the c r y s t a l s  of (XIV) are  washed with pe t ro l -  
eum ether ;  mp 130-133~ (decomp.).  Found, %: C 21.55; H 1.51; C1 45.73; N 14.28; P7 .60 .  CTH6C15N402P. 
Calculated,  %: C 21.71; H 1.55; C1 45.92; N 14.49; P 8.02. 

6 -E thoxy-8-Chlo ro theobromine  (XII) (2). A reac t ion  solution compr is ing  20 g (II) and 100 ml phos-  
phoryl  chloride is concent ra ted  under  vacuum.  The res idue  is cooled with ice wa te r ,  200 ml  of cold ab-  
solute alcohol a re  added, and the mixture  is s t i r r e d  until a solution is fo rmed .  On cooling, a prec ip i ta te  
of 2 ,6 ,8 - t r i ch lo ro -6 -e thoxy-3 ,7 -d ime thy l -3 ,6 -d ihydropur ine  hydrochlor ide  (XV) is fo rmed  and is washed 
with absolute alcohol and e ther .  The yield is 17.2 g; mp 201-204~ (decomp.).  Found, %: C 32.70; H 3.75; 
C1 42.76. CsI-IllC13N40"HC1. Calculated,  %: C 32.34; H 3.59; C1 42.51. 

Seventeen g r a m s  of (XV) is mixed with a solution of 13.5 g sodium bicarbonate  in 200 ml wa te r  until 
evolution of carbon dioxide ceases .  The prec ip i ta te  is s epa ra t ed  off, the f i l t ra te  is ex t r ac t ed  with ch loro-  
f o r m  and a f t e r  c rys ta l l i za t ion  f r o m  absolute alcohol,  10.5 g (XII) having mp 237-238~ a re  obtained. The 
mp of the mix ture  of this  compound with a known sample  of (XII) (2) was 233-234~ and the mp of the sample  
was 232-234~ 
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2 ,6 ,8 -Tr i ch lo ro -7 -me thy lpu r ine  (X) (9). A por t ion of phosphorous  pentachlor ide (208 g) is added at 
~20~ to a reac t ion  solution compr i s ing  107.2 g (II) and 500 ml phosphoryl  chlor ide ,  and the mixture  is 
boiled until complete  dissolution t akes  place .  Phosphoryl  chloride is  dis t i l led off, the res idue  is decom-  
posed with ice,  neu t ra l ized  with concentra ted ,  aqueous ammonia  ( t empera tu re  <20~ and f i l tered.  The 
yie ld  of (X) is ~99%; mp 158-160~ (9) mp 159-161~ 

3 ,7 -Dimethy l -8 -ch lo rohypoxan th iny l -2 -malona te  (XVI). A suspension of sod ium-e thy l  malonate  ( f rom 
7.9 g sodium and 80 ml  diethyl malonate)  in 400 ml dry  toluene is boiled for  30 rain with 40 g of (iiI), wa te r  
is added to dissolve the prec ip i ta te ,  the aqueous l aye r  is f i l t e red  through carbon,  and 40% sulfur ic  acid (to 
pH ca 5.0) is added gradual ly  to prec ip i ta te  the c rys ta l l iz ing  oil. The yield of (XVI) is 58 g (~95%); mp 
178-180~ and a f t e r  c rys ta l l i za t ion  f r o m  alcohol 183~ Found, %: C 47.22; H 5.04; C1 10.08. C14H17C1N405. 
Calculated,  %: C 47.12; H 4.77; C1 9.96. 

2 ,3 ,7 -Tr imethy l -8 -ch to rohypoxan th ine  (V). A mixture  of 50 g (XVI) and 200 ml 18% hydrochlor ic  
acid is boiled for  about i h, decolor ized  with carbon,  and the f i l t ra te  concent ra ted  under  vacuum. The r e s i -  
due is neu t ra l i zed  with 10% sodium hydroxide solution and then evapora ted  to d ryness .  The res idue is  ex -  
t r a c t e d  with hot ch lo ro fo rm to obtain (V). The yie ld  is ~100%, mp 263-267~ (decomp.).  If (V) is to be 
used for  analys is  it is r e c r y s t a U i z e d  f r o m  alcohol; mp 272-274~ (decomp.).  Found, %: C 44.81; H 4.22; 
CI 16.24. CsHgC1NaO. Calculated,  %: C 45.18; H 4.24; C1 16.70. 

2 ,3 ,7 -Tr imethy lhypoxanthynyl -8-malona te  (VI). A suspension of sodium ethyl malonate  (from 5.8 g 
sodium and 58 ml  diethyl malonate  in 300 ml dry  toluene is heated with 25 g (V). In the course  of 5-10 rain 
a solidifying oil s e p a r a t e s  out f r o m  this  reac t ion  mix ture .  This  ma t e r i a l  is comminuted  under toluene and 
boiled for  8-10 h; wa te r  is added to dissolve the prec ip i ta te  and the aqueous l aye r  is decolor ized  with c a r -  
bon, acidified with 40% sulfur ic  acid to pH 5.0-6.0,  and ex t r ac t ed  with ch lo roform.  The ex t rac t  is evap-  
ora ted  and the res idue  is ground with e the r .  The y ie ld  of (VI) is 37.5 g (95%), mp is 188-191~ and a f t e r  
c rys ta l l iza t ion  f r o m  benzene 199-200~ Found, %: C 53.59; H 6.08; N 16.63. C15H29N405. Calculated,  %: 
C 53.57; H 5.95; N 16.67. 

2 ,3 ,7 -Tr imethy l -8 -ch lo romethy lhypoxan th ine  (IX) and 2 ,3 ,7 -Tr imethy lhypoxanth iny i -8-  ch lo roma l -  
chafe (VII). A solution of 45 g (VI) in 180 ml dry ch lo ro fo rm is mixed at ~20~ with 13.7 ml  sulfuryl  chlo- 
r ide in 25 ml  ch lo ro fo rm and is left overnight .  The ch lo ro fo rm is dis t i l led off under vacuum,  the res idue  
is boiled with 250 ml of 18% hydrochlor ic  acid,  decolor ized  with carbon,  concent ra ted  under vacuum to a 
smal l  vo lume,  and neut ra l ized  with sodium bicarbonate .  Water  is e l iminated  under  vacuum at a bath t e m -  
pe ra tu re  < 50~ The res idue  is t r e a t e d  with hot, dry  ch lo ro fo rm to ex t rac t  (IX). After  c rys ta l l i za t ion  
f r o m  absolute alcohol there  is obtained 17.7 g of a compound having m p >  200~ (yield of ~67%). For  anal -  
y s i s  this compound is c rys t a l l i zed  f r o m  absolute alcohol.  Found, %: C 47.68; H 5.18; N 24.64. CgHllC1N40. 
Calculated,  %: C 47.68; H 4.86; N 24.72. 

Par t  of the reac t ion  solution (see above) is washed with 0.5 N sodium hydroxide and then with water ;  
it is dr ied and the ch lo ro fo rm dis t i l led off. The compound (VII) is ground with other  and is c rys t a l l i zed  
f r o m  carbon t e t r ach lo r ide  (1:30) ,  mp 140-141~ Found, %: C 48.41; H 5.06; C1 10.63; N 14.01. C15HIgC1N 4- 
O~. Calculated,  %: C 48.54; H 5.14; C1 9.58; N 15.11. 

2 ,3 ,7 -Tr imethy l -8 -hydroxymethy lhypoxanth ine  (Id). Compound (IX) is boiled for  6 h in 100 vo lumes  
of water .  The solution is neu t ra l ized  with t r i e thy lamine ,  evapora ted  to d ryness ,  and the res idue r e c r y s -  
ta l l ized  twice f r o m  90% alcohol.  This  gave 75% (Id), mp 273-275~ Found, %: C1 51.68; H 6.26; N 26.69. 
CgHI2N402 . Calculated,  %: C 51.92; H 5.77; N 26.92. 

2 ,3 ,7-Tr imethyl -8-d ie thy laminomethylhypoxanth ine  (Ie). A port ion of (IX) (5.6 g) and 30 ml diethyl-  
amine are boiled for 4-5 h with stirring. Diethylamine is distilled off under vacuum, the residue is dis- 
solved in benzene, is filtered, evaporated and ground with ether. The residue is dissolved in benzene and 
heated to ,~70~ then gradually 225 ml heptane followed by 40 ml of a mixture of heptane and benzene (9 : 2) 
are added, and the mixture is heated for several rain at ~70~ and filtered. After some time the crystals 
are washed with ether and 4.8 g (74%) of analytically pure le, mp 98-I00~ are collected. Found, %: C 58.86; 
H 7.86; N26.28. CI3H21NsO. Calculated, %: C 59.32; H7.99; N26.62. 

2,3,7-Trimethyl-8-diallylaminomethylhypoxanthine Oxalate (If). A mixture of 4 g (IX) and 6 ml di- 
allylamine in 15 ml absolute alcohol is boiled for 5 h. The solution is evaporated under vacuum and the 

*It has been shown chromatograph ica l ly  that  some (Id) is p resen t .  
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res idue  is t r e a t e d  with water .  The resul t ing c rys t a l s  a re  put in wa te r  (if they are  dr ied in a i r  or  in a 
vacuum des icca to r  an oil is formed) ,  a solution of oxalic acid is added to the suspension,  and the solution 
is f i l t e red  and evapora ted  to d ryness .  The res idue is ground with ethyl aceta te .  The yie ld  of the oxalate 
(If) is 5.3-5.4 g (80%); mp 118-121~ and a f t e r  some t ime 152-154~ Found, %: C 53.20; H 5.96; N 19.27. 
C15H2iNsO'H2C204. Calculated,  %: C 54.11; H 6.10; N 18.57. 

2 , 3 ,7 -T r ime thy l -8 -b i s -~ -hyd roxye thy l ) - aminome thy lhypoxan th ine  Hydrochlor ide  (Ig). A mixture  
of 5 g (IX) and 5 g diethanolamine in 40 ml  absolute alcohol is  boiled for  5 h, is decolor ized  with carbon 
and a solution of 1 g dry hydrogen chloride in 5 ml  absolute alcohol is  added. After  washing of the res idue  
with e the r  the re  a re  obtained 6.2 g (84%) hydrochlor ide  (Ig), mp 215-218~ (decomp). Fo r  analys is  this  
compound is c rys t a l l i zed  f r o m  alcohol,  mp 224-226~ Found, %: C 47.30; H 6.95; N 21.02. C13H21NsO 3 " 
HC1. Calculated,  %: C 47.05; H 6.64; N 21.20. 

2 ,3 ,7 -Tr imethy l -8 -b i s - ( f l - ch lo roe thy l ) -aminomethy lhypoxan th ine  (Ill). Five g r a m s  of compound (Ig) 
is added in batches  to 40 ml  thionyl chlor ide,  the mixture  is boiled for  15 min,  and the excess  of thionyl 
chloride is dis t i l led off. F i r s t  sodium carbonate  and then wa te r  a re  added to the res idue  and the resul t ing 
oil is ex t r ac t ed  with ch lo ro fo rm.  The ex t rac t  is decolor ized  with alumina and then evapora ted .  The r e s -  
idue (4 g Ie,  mp 149-151~ is d issolved in 25 ml  absolute alcohol and alcoholic solution of hydrogen chlo-  
r ide is added to pH ,~4.0. This  gives  3.15 g (54%) of hydrochlor ide  Ih, mp 142-145~ (decomp). Found, %: 
C 41.18; H 5.87; C1 27.68; N 18.37; H20 2.43. C13HisC12N50.HCl'0.5H20. Calculated,  %: C 41.32; H 5.56; 
C1 28.21; N 18.54; H20 2.38. 

Fo r  analys is  (Ih) having mp 149-151~ is c rys t a l l i zed  f r o m  benzene,  and the product  has mp 156- 
158~ (decomp.).  Found, %: C 47.25; H 5.82; C1 21.50. C13H19C12N50. Calculated,  %: C 46.69; H 5.72; 
C1 21.39. 

Ethyl e s t e r  of a : a c e t a m i d o - f i -  (2 ,3 ,7- t r imethylhypoxanthynyl-8)-propionic  Acid (Ic). Th i r ty -e igh t  
g r a m s  of ace ty lamino malonate  a re  added to a solution of 160 ml  sodium ethoxide ( f rom 3.7 g sodium). 
Then 12 g (IX) is added in the course  of 30 rain and the mix ture  is  boiled for  4 h in the absence of a tmo-  
spher ic  mois tu re .  The reac t ion  mix ture  is neu t ra l ized  with an alcoholic solution of hydrogen chloride (pH 
7.0) and the alcohol is  dis t i l led off under  vacuum.  The res idue  is d issolved in ch loroform,  the solution is  
f i l te red,  evapora ted  wa te r  is added, and the solution is ex t rac ted  with ch loroform,  The ch lo ro fo rm is d i s -  
t i l led off and (Ic) is washed with w a r m  e ther .  The yie ld  is 8 g (~90%), mp 195-200~ For  ana lys i s  this  
compound is c rys t a l l i zed  f r o m  alcohol; mp 205-207~ Found, %: C 53.84; H 6.30; N 21.28. CisH21NsO 4. 

Calculated,  %: C 53.73; H 6.27; N 20.90. 

f l - (2 ,3 ,7-Tr imethylhypoxanthynyl -8) :a lan ine  (If). A port ion of (Ic) (0.5 g, mp 195-200~ and 50 ml 
of 18% hydrochlor ic  acid a re  boiled for  2 h and the solution is decolor ized with carbon and evapora ted  to 
d ryness .  The resul t ing  dihydrochtoride (If) is neu t ra l ized  with a calcula ted amount of t r i e thy lamine  in 30 
Inl absolute alcohol.  The alcohol is dis t i l led off, the res idue  is washed with ch lo ro fo rm to complete  ab-  
sence of chlorine ions,  and then is washed with e ther .  The res idue  (4.7 g) is d issolved in ~15 ml  wate r ,  
the solution is decolor ized  with carbon,  and gradual ly  diluted with 75 ml  alcohol.  The reac t ion  mix ture  
is f i l t e red  and the res idue  is washed with a smal l  amount of 70% alcohol and then with absolute alcohol and 
e ther .  This  gives  3.7-3.9 g (If), mp 287-289~ (decomp) which gives  violet  colora t ion  w i th  ninhydrin. Found, 
%: C 49.35; H 5.72; N 26.05. ClIH15N~O3. Calculated,  %: C 49.31; H 5.71; N 26.15. 

Ethyl e s t e r  of 2 ,3 ,7 - t r imethy lhypoxanthynyl -8-ace t ic  acid (In). A mixture  of 3 g (VI) and 15 ml of 
18% hydrochlor ic  acid is boiled for  30 min and then is evapora ted  to d ryness .  Then 20 ml absolute alcohol 
and 0.5 ml  concent ra ted  sulfur ic  acid a re  added to the res idue  and the mix ture  is boiled for  2 h. The p r o -  
duct is diluted with wa te r ,  neu t ra l ized  with sodium bicarbonate ,  and ex t rac ted  with ch loroform.  This  gives  
1.6-1.7 g (.~70%) (Ia); mp 153-156~ a f te r  c rys ta l l i za t ion  f r o m  alcohol nap 160-161~ Found, %: C 54.85; 
H 6.51; N 21.51. Ci2H16N4O3. Calculated,  %: C 54.55; H 6.06; N 21.21. 
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