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The condensation of 4-ethoxy-6-aminoquinazol ine with p-subst i tuted phenylisothiocyanates was stud- 
ied. Methiodides of the N-phenyl-N' - (4-e thoxyquinazolyl -6)- th ioureas  isolated were  produced.  

It is well known that thiocarbani l ides  include a number of compounds possess ing  high ant i tubercular  
activity.  Some of them have found use in medical  p rac t ice  [1]. 

In a sea rch  for  substances with ant i tubercular  activity, we were  in te res ted  in replacing one phenyl 
res idue in the thiocarbanil ide with a quinazoline res idue.  In view of the fact that the p resence  of an alkoxyl 
group in compounds of the thi0carbanil ide s e r i e s  promotes  an intensification of the biological activity in 
the interact ion of 4-ethoxy-6-aminoquinazol ine  (H) with p-methoxy(ethoxy- ,  propoxy- ,  butoxy-, or ch lo ro- ) -  
phenylisothiocyanates (III), N-(4-ethoxyquinazoIyI-6)-N'-phenyl thioureas  (I) were  obtained (see Table 1). It 
was found that the react ion of II with III proceeds  ambiguously. In the react ion mixture ,  N,N'-(4,4-diethoxy- 
quinazolyl-6)- th iourea  (IV), the corresponding thiocarbanil ides (V), the amine (II), isothiocyanates (III), p- 
substi tuted anilines (VI) corresponding to the original  isothiocyanates,  as well as a spot with R f  value close 
to that of compound IH, evidently 4-e thoxyquinazolyl-6- isothiocyanate  (VII), were  found together  with I by 
th in - layer  chromatography on aluminum oxide in the sys tem chloroform - 1.5% methanol.  The mixture was 
separa ted  p repara t ive ly  on plates with development  in ul t raviolet  or  iodine vapors .  The substances were 
eluted f rom the aluminum oxide with methanoI.  In an attempt to conduct the condensation of II and III at 
room tempera tu re ,  II and III were  isolated in quantitative yield. All the react ions  were  monitored b y e h r o -  
matography in a thin layer  of aluminum oxide. 

The format ion of symmet r i ca l  th ioureas  in the production of nonsymmetr ica l  N,N'-disubsti tuted 
thioureas  was noted e a r l i e r  by a number of authors [2-5] and has been explained ei ther  by "exchange of 
rad ica ls"  [2] o r  by cleavage of the nonsymmetr icaI ly  disubst i tutedthioureas into the isothioeyanate and 
amine and the i r  recombinat ion into symmet r i ca l  thioureas  [3], or  by s te r ic  hindrance [4], or according to 
the scheme proposed by Kappe [5]: 
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The detect ion of two symmet r i ca l  thioureas (IV, V), two isothioeyanates (III, VII), and two amines (II, 
VI) in the react ion mixture  shows that the N-(p-a lkoxy-or  chlorophenyl- ) -N ' - (4-e thoxyquinazolyl -6) - th io-  
u rea  (I) obtained breaks  down during the reac t ion  in two direct ions,  and two amines (II, VI) and two isothio-  
eyanates  (III, VII) a re  formed,  which in teract  with one another to fo rm one nonsymmetr ica l  substituted 
th iourea  (I) and two symmet r i ca l  ones (IV, V): 
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The N-phenyl-N' - (4-e thoxyquinazolyl -6)- th ioureas  (I) that we isolated evidently 
a re  energet ical ly more  profitable than the symmet r ica l  thioureas (IV, V). 
Therefore,  together with the formation of I at the react ion temperature ,  there 
is evidently a cleavage at the C = N bonds, by which we may explain the fo r -  
mation of the symmet r ica l  thioureas IV and V and the amine VI. 

The amine II needed for the react ion was produced from quinazolone-4 
[6] through 6-nitroquinazolone-4 [7], 6-ni t ro-4-chloroquinazol ine  [V], followed 
by replacement  of the chlorine by an ethoxy group and reduction of the 4-  
ethoxy-6-nitroquinazoline (VIII) obtained in the presence  of a nickel catalyst  
hnder normal  conditions or under p r e s s u r e  at room tempera ture .  In the hy-  
drogenation of VIII under normal  conditions, in addition to the amine II, we 
isolated 4-ethoxy-6-azoquinazol ine (IX). 

All the compounds obtained were tested for  tuberculostat ic  activity by 
T. N. Zykova in the Labora tory  of Chemotherapy of the All-Union Chemico-  
Pharmaceut ica l  Scientific Research  Institute, headed by G. N. Pershin.  The 
resul ts  of the tes ts  indicated that the g rea tes t  tuberculostat ic  activity was 
possessed  by N-(p-propoxyphenyl)-N'- (4-ethoxyquinazolyl-6)- th iourea  and 
its methiodide (4 p g/inl).  However, with serum the activity is sharply reduced 
(250, 1000 #g/inl).  

E X P E R I M E N T A L  S E C T I O N  

6-Nitro-4-ethoxyquinazoline (VIII): To a solution of soditun ethylate 
(0.76 g of sodium and 200 inl anhydrous alcohol) we added 6.3 g of 4 - ch lo ro -  
6-nitroquinazoline, produced according to [7], mp 129-130 ~ [7, 8], boiled for 
0.5 h, cooled, and poured out into water .  The yellow precipi tate  was fi l tered 
off and washed with water  to a neutral pH. Yield 4.42 g of VIII (67%) with Inp 
121-122 ~ (from 50% alcohol), Rfi ~0.88 (ch loroform-2% methanol}, UNO 2 3100 
cin-l,  v~ l k  1500 cm -1. Found, %: C 54.42; H 4.17; N 19.68. C10H9N303. Cal-  
culated, %:"C 54.79; H 4.14; N 19.63. 

4-Ethoxy-6-aminoquinazol ine (II). A. A solution of 3.26 g VIII in 400 
ml of alcohol was hydrogenated in the presence  of nickel for 1.5 h. After  being 
evaporated under vacuum, the residue was c rys ta l l ized  f rom alcohol. Yield 
0.36 g of 4-ethoxy-6-azoquinazol ine (IX) with Inp 252-253 ~ (after two c r y s -  
tallizations f rom alcohol), Rf ~ 0.80 (ch loroform-2% methanol), v C = C 1630 
ein -1, UN= N 1580cm-1 v C=  N 1 5 0 0 c m - l .  Found,%: C 64.24; H 5.00; N 
22.52. C20HIsN602. Calculated, %: C 64.14; H 4.85; N. 22.46. 

The alcohol mother  l iquor f rom the production of IX was evaporated 
under vacuum and the residue crysta l l ized f rom benzene. Yield 1.61 g (57.1%) 
of II with mp 164-165 ~ Rf ,~ 0.51 ( ch lo ro fo rm-  2% methanol), VHN ~ 3200 cm-l ,  
uC= O 1700, 1590, 1510 cm -i .  Found, %: C 63.30; H 5.77; N 22.21.~CIoHIIN30. 

C=N, 5NH 
Calculated, %: C 63.47; H 5.87; N 22.21. 

Dihydrochloride of I I - m p  249-251 ~ (dec.). Found, %: C 26.93. CIoHIIN30- 
2HCI. Calculated, %: CI 27.05. 

P ic ra te  of I I - m p  221-223 ~ (dec.). Found, %:N 20.15. C10HliN30- (NO2)3C6H2OH. Calculated, %: N 
20.09. 

B. A solution of 20.5 g VIII in 18 m l  of alcohol was hydrogenated in the presence  of Raney nickel at 
a p r e s s u r e  of 70 atm until the absorption of hydrogen ceased. After evaporation of the solution under vacu-  
um, the dry residue was crys ta l l ized  from benzene. Yield 14.9 g (84%) II with mp 164-165 ~ 

4-Ethoxy-6-acetylaminoquinazol ine (X). To a solution of 0.95 g II in 60 ml of anhydrous benzene, 
0.54 g of acetic anhydride was added at room teinperature.  The solution was boiled for  2.5 h. After cooling 
the precipitate was f i l tered off and washed with ether.  Yield 0.94 g (81.5%) X with Inp 197-198 ~ (from 25% 



alcohol), Rf~0.30 ( c h l o r o f o r m - 2 %  methanol),  VNH 3270 cm -1, 5NH 1540, v C = O 1700, v C = C, C =N 
1600-1510 cm-1.  Found, %: C 62.38; H 5.57; N 17.96. C12H13N302. Calculated, %: C 62.32; H 5.67; N 18.17. 

4 -Ethoxy-6-benzoylaminoquinazol ine  Hydrochlor ide  (X1): To a solution of 1.89 g II in 100 ml  of anhy- 
drous  benzene we added 1.45 g of benzoyl chlor ide  and heated for  4 h. After  cooling, the co lo r l e s s  p rec ip i ta te  
was f i l t e red  off and washed with benzene.  Yield 3 g (91.4%) XI with mp 312.5-314 o (dec., f rom methanol) .  
Found, %: C 62.19: H 4.97; N 12.47; C1 10.66. C17H15N302.HC1. Calculated,  %: C 61.91; H 4.89: N 12.74; 
Cl 10.75. 

Reaction of 4-Ethoxy-6-aminoquinazoline (11) with p-Methoxyphenyl Isothiocyanate. To a boiling 
solution of 2.84 g II in anhydrous acetone we added a solution of 2.84 g p-methoxyphenyl isothiocyanate in 
acetone. The mixture was boiled for an hour, then evaporated to dryness. The oily residue was triturated 
with anhydrous ether and 4.28 g of a mixture of substances was obtained, then separated preparatively on 
plates, using chromatography in a thin layer of aluminum oxide in the system chloroform-l.5% methanol 

with development in ultraviolet or iodine vapors. The substances were eluted from the aluminum oxide with 
methanol. The solutions were evaporated under vacuum and 3.48 g (65.5%) N- (p-methoxyphenyl) -N '- (4- 

ethoxyquinazolyl-6)-thiourea (la) (see Table i) was isolated, VNH 3200, vC = C, C = N, 6 NH 1585-1515 cm -I, 
along with 0.I g N,N'-(4,4-diethoxyquinazolyl-6)-thiourea (IV) with mp 180-181 ~ v C = C, C = N, 6 NH 1585-1510 
cm -I, v NH 3420 cm -I, and 0.57 g 4,4-dimethoxythiocarbanilide (Va) with mp 183-185 o (according ~o literature 
data [9], mp 186-188~ 

The amine II, p-methoxyphenylisothiocyanate (IIIa), p-anisidine with mp 58 ~ and 4-ethoxyquinazolyl- 
6-isothiocyanate (VII) were isolated from the ether solution. All the substances, with the exception of VII, 
were compared with reference spots on the chromatogram. 

In the condensation of the amine II with other phenylisothiocyanates (Ill), the isolation and separation 
of the mixtures formed were performed analogously to the reaction described above. 

The constants, yields, and results of analyses and tests of tuberculostatic activity of all the compounds 
obtained are cited in Table i. 
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