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The p r e p a r a t i o n  of 1 -pheny l -6 ,8 -d ime thy l -  and 1-cyelohexyl -6 ,8-d imethyl imidazol ino(1 ,2- f )xanth ines  
by heating 7 -{~-bromoethy l ) -8 -bromotheophyl l in  (IV) with aniline or  cyclohexylamine  without a solvent  has 
been desc r ibed  in the l i t e r a tu r e  [1] ; however ,  nothing has been repor ted  about the biological  action of these 
compounds.  By a s i m i l a r  s chem e  involving heating IV or 7-q3-chloroethyl ) -bromotheophyl l in  (III) with a m -  
monia  or  p r i m a r y  amines  of the aliphatic or  a l i pha t i e - a roma t i c  s e r i e s  in methanol  at 155-160 ~ or by boiling 
in a high-boil ing organic  solvent  (d imethyl formamide  or  xylene),  we have synthes ized  a s e r i e s  of new de- 
r iva t ives  of imidazo(1,2-f)xanthine (IX-XXIII, see  Table 1). 

It  m u s t  be noted that  heating IV with amines  at high t e m p e r a t u r e  (about 190~ as has also been noted 
In the case  of 7 -acy la lky l -8 -b romotheophy l l in s ,  leads to c leavage of the imidazol ine ring in the imidazol ino-  
(1,2-f)xanthines fo rmed  to the re la ted  8-a lkylaminoxanthines  (XXIV-XXVI). 

6 ,8-Dimethyl imidazol ino(1,2-f )xanthine  (IX) and 1-m- to ly l -6 ,8-d imethyl imidazol ino(1 ,2- f )xanth ine  
(XVIII) were  also p repa red ,  s t a r t i ng  f rom 8-aminotheophyl l in  (u and 8-methy lmercap to theophyl l ine  {VII), 
r e spec t i ve ly  (see scheme) .  

The s t r u c t u r e  of the compounds p r e p a r e d  was conf i rmed  by e lementa l  ana lyses  and IR spec t r a .  

The pha rmaco log ica l  p r o p e r t i e s  of the imidazolinoxanthines were  studied at the Depar tment  of P h a r -  
macology of the Donets Medicinal  Inst i tute .  Compounds XI, XII, XIV, XVI, XVIII, XX, XXI, and XXIH were  
subjected to detai led study. It  was es tab l i shed  that all the compounds studied, e s p e c i a l l y  the Nl-subst i tu ted  
alkyl de r iva t ives ,  p o s s e s s  a pos i t ive  inotropic action on frog hear t ,  comparab le  with the effect  of theophyl-  
lin, and reduce  a r t e r i a l  p r e s s u r e  by exer t ing a d i rec t  effect  on the smooth  musc les  of the c h a m b e r s .  The 
p repa ra t ions  reduce  the tone of isola ted guinea pig iliac gut. 

The compounds studied shor ten  the la tent  per iod  of conventional re f l exes  and r e t a r d  their  damping; 
they I n c r e a s e  "spontaneous"  mo to r  activity,  but e l iminate  the s t imulat ing effect  of theophyllin on animal  
moto r  act ivi ty.  The p r epa ra t i ons  do not change the convuls ive act ivi ty of pen tamethy lene te t razo le  or  the 
effects  of  hexobarbi ta l  o r  ch lora l  hydra te .  

In acute exper iments  on cats ,  it was shown that compounds XI, XII, XIV, and XVI s t imula te  r e s p i r a -  
tion, but do not e l iminate  brea th ing  depress ion  caused  by morphine  or  hexobarbi ta l .  

Compounds XI, XII, XIV, XXI, and XXIII intensify d iures i s  and sodium diures i s  in r a t s ,  but do not 
change the excre t ion  of po t a s s ium with ur ine;  the act ivi ty of XII is equal to that of theophyllin. The toxicity 
of the Nl-a lkyl  de r iva t ives  for  mice  when introduced into the s tomach  is 684-1958 mg/kg ;  the a r y l - s u b s t i -  
tuted der iva t ives  do not exer t  a toxic act ion in doses up to 4000 mg/kg .  

* F o r  communica t ion  LI, see [6]. 
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E X P E R I M E N T A L  '~ 

7- ~ -Hydroxyethyl)-8-bromotheophyl l in  (II). The potass ium salt  of 8-bromotheophyll in (Ia) (0.01 
mole) and 0.0125 mole of ethylene bromohydr in  or  ethylene ehlorohydrin in 20 ml of dimethylformamide 
were boiled together for 10 rain; the solution was f i l tered and evaporated to a smal l  volume under vacuum, 
cooled, and the solid washed with ether.  The yield of II was 78-8270, mp 168-170 ~ (from water). The IR 
spec t rum had cha rac te r i s t i c  frequencies at 1660 and 1705 cm -i  (CO) and 3450 cm -/  (OH). Lit. [2]: mp 
167 -17 0 ~ 

(7-~-Chloroethyl ) -8-bromotheophyl l in ,  III. A solution of 0.01 mole of II in 25 ml of thionyl chloride 
was boiled for 3 h, the excess thionyl chloride was s t r ipped off under vacuum, water  was added to the r e -  
sidue, the res idue  was neutra l ized with aqueous ammonia,  and the precipi ta te  was fi l tered off, and washed 
with water  and acetone. Yield, 677o; mp 163 ~ (from methanol). Lit. [3]: mp 163 ~ 

7 -~-Bromoe thy l ) -8 -b romotheophy l l in  (IV). This was p repared  by the known method of [4], with the 
difference that Ia was used, and the react ion was ca r r i ed  out in dimethylformamide for 10 min; the solution 
was f i l tered f rom the precipi ta te  of potass ium bromide,  evaporated to a low volume under vacuum, cooled, 
and the precipi ta te  f i l tered off and washed with water and acetone. Yield, 8170; mp 172 ~ (from dimethyl-  
formamide) .  Prominent  IR absorpt ions:  1705, 1670 em -1 (CO). Lit. [4]: mp 168-172 ~ 

8-Aminotheophyllin (V). This was p repared  by a known method. Its potass ium salt  (Va) was prepared  
by heating 0.05 mole of V and 0.075 mole of KOH in 150 ml of water,  pouring the solution into 350 ml of 
acetone, fi l tering off the precipi ta te  and washing it with alcohol and acetone. Yield, 9770; mp 330-332 ~ (dec). 

7-{fl-Hydroxyethyl)-8-aminotheophyllin (VI). A mixture of 0.03 mole of Va and 0.06 mole of ethylene 
bromohydr in  or  ethylene chlorohydrin in 85 ml of dimethylformamide was boiled for 2 h, filtered, and the 
f i l t rate evaporated under vacuum to a low volume; it was cooled, and the precipi ta te  was fil tered off and 
washed with acetone. Yield, 83-867o; mp 273-274 ~ (dec., f rom water).  The IR spec t rum had the following 
major  frequencies:  1650, 1690 cm -1 (CO); and 3155, 3340, and 3410 cm -1 (NH and OH). Found 70: C 45.03; 
H 5.45; N 29.35. CgH13NsO 3. Calculated 7o: C 45.18; H 5.47; N 29.27. 

8-Methylmercaptetheophyll in  (VII). This was p repared  by a known method. Its potass ium salt  (VIIa) 
was p repa red  by heating 0.02 mole of VH with 0.03 mole of KOH in 35 ml of methanol;  the solution was 
cooled, and the precipi ta te  was fi l tered off and washed with methanol. Yield, 7670; mp 277-280 ~ (dec). 

9 -~-Hydroxye thy l ) -8-methy lmercap to theophyl l in  (VIII). A mixture of 0.02 mole of ViIa and 0.03 mole 
of ethylene bromohydr in  or ethylene chlorohydrin in 30 ml of dimethylformamide was boiled for 1 h, fil- 
tered, the fi l trate evaporated under vacuum to a smal l  volume, cooled, and the precipi ta te  filtered off and 
washed with water and acetone. Yield, 80-8370; mp 181-183 ~ (from water). IR spec t rum:  frequencies at 
1655 and 1700 cm -1 (CO), and 3460 cm -1 (OH). Found 7o: C 44.30; H 5.46; N 20.83; S 12.03. Ct0HItN403S. 
Calculated %: C 44.43; H 5.22; N 20.73; S 11.86. 

Imidazolino(1,2-f)xanthine Derivatives (IX-XXIII). A. A mixture of 0.025 mole of IV, 0.075 mole of 
a m i n e  (ammonia, methylamine,  and ethylamine were us'ed in large  excess) was heated for 7 h at 155-160 ~ 
(in an autoclave), the mixture was cooled, filtered, and the precipi ta te  washed with water and acetone. Com-  
pounds XV and XXIII were also p repared  f rom III; yield, 52% and 6470 respect ively .  

B. A solution of 0.025 mole of IV and 0.075 mole of amine in 85 ml of d imethylformamide was boiled 
for 7 h, the solvent s tr ipped off under vacuum to half its volume, the mixture cooled, and the precipi ta te  
f i l tered off and was washed with water and ether.  Compounds XII, Xu XVII, and XIX were so prepared.  
Yield were  50, 51, 56, and 91%, respect ively .  Compound XVIII was p repared  s imi lar ly ,  but with the excep- 
tion that the react ion was c a r r i e d  out in xylene. 

C. A mixture  of 0.03 moles of Va and 0.06 mole of 1,2-dibromoethane in 85 ml of dimethylformamide 
was boiled for 2 h, filtered, and the fi l trate evaporated to a smal l  volume under vacuum; the solution was 
cooled, and the precipi ta te  of 7 -~-bromoethy l ) -8 -aminotheophyl l in  was fil tered off, washed with acetone, 
and boiled for 8 h in 100 ml of ethanol containing 4.2 g of KOH. The react ion mixture was evaporated to 
dryness ,  the residue was dissolved in 30 ml of water,  the solution was neutral ized with acetic acid, and the 
precipi ta te  of IX was f i l tered off and washed with water  and acetone. Yield, 78%. 

\ 

*We express  thanks to V. V. 'Kolpakova, Yu. N. Sheinker, and their  coworkers  for pe r fo rming  microana lyses  
and taking IR spec t ra .  
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D. A solution of 0.01 mole of VI in 15 ml phosphorus oxychloride was boiled for 3 h; the excess POCI 3 
was str ipped off under vacuum and the residue decomposed with water  and neutral ized with aqueous ammo-  
nia to a weakly alkaline react ion;  the precipi ta te  of 7-@-chloroethyl)-8-aminotheophyl l in  was fil tered off 
and washed with water  and acetone; it was then heated in an alcoholic KOH solution as descr ibed in experi-  
ment C. Yield of IX, 69%. 

E. A mixture  of 0.02 mole of VIIa and 0.04 mole of 1,2-dibromoethane in 30 ml of dimethylformamide 
was boiled for 2 h, the solution was fil tered, the f i l t rate was concentrated and cooled, and the precipi ta te  of 
7-@-bromoethyl ) -8-methylmercapto theophyl l in  was fi l tered off and washed with acetone. Yield, 71%; mp 
258-260 ~ (from dimethylformamide) .  This compound (0.0125 mole) and m-toluidine (0.03 mole) in 50 ml of 
methanol were heated for 7 h at 170~ the mixture was cooled and precipi ta te  fi l tered off and washed with 
water and ether.  Yield of XVIII, 63%. 

F. A solution of 0.01 mole of VIII in 25 ml of phosphorus oxychloride was boiled for 3 h; the excess 
POC13 ~as  s t r ipped off under vacuum, the res idue was decomposed with water, the solution was neutral ized 
with ammonia to a weakly alkaline reaction,  and the precipi tate  of 7- ~ -ch lo roe thyI ) -8 -methy lmercap to theo-  
phyllin was fi l tered off and washed with water and acetone. Yield, 72%; mp 170-171 ~ (from methanol). This 
compound (2 g) and m-toluidine (3 g) in 50 ml of methanol was heated and worked up as descr ibed in exper i -  
ment E. The yield of XVIII was 68%. 

8-Alkylaminotheophyllins {XXIV-XXVD. A. A mixture of 9.12 g of IV, 20 ml of a 25~o aqueous methyl-  
amine solution, and 50 ml  of methanol was heated at 190 ~ for  8 h; the mixture was cooled, and the p rec ip i -  
tate was fil tered off and washed with water and acetone. 8-Methylaminotheophyllin (XXIV) was i s o l a t e d .  
Yield, 54%; decomposit ion tempera ture ,  360-365 ~ {from methanol). Lit. [5]; mp 364-366 ~ Under analogous 
t empera tu re  conditions, upon heating IV with aminoethanol or isobutylamine in methanol, there were iso-  
lated 8-~-hydroxyethyl )aminotheophyl l in  (XXV, yield 61%, mp 294-295 ~ f rom butanol, [7]: mp 294-295 ~ 
and the previously undescribed 8-tsobutylaminotheophytl in (X-XVI, yield 72%, mp 235-238 ~ f rom acetic acid), 
identical with a sample  obtained by heating I with isobutylamine in methanol at 160 ~ (for 6 h). Found %: 
C 52.76; H 6.47; N 27.98. CI1H17N502. Calculated ~o: C 52.57; H 6.81; N 27.87. 

B. A solution of 0.01 mole of X, XII, or  XVI in 50 ml of methanol was heated for 8 h at 190 ~ and the 
mixture  was worked up as descr ibed in A. Compounds XXIV-XXVI were isolated in yields of 57, 59, and 
63%, respect ively .  

1. 
2. 
3. 
4. 
5. 
6. 
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