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2 - S U B S T I T U T E D  5 - O X O - 5 , 6 , 7 , 8 -  

T E T R A H Y D R O Q U I N A Z O L I N E S  

N. N, T o n k i k h ,  A. Ya. S trakov ,  and  M. V. Petrova  

Twenty m)vel 2-substituted 5-oxo-5.6.7,8-tetrahydroquinazolines in reactions ~?/" 2-['ormyl-l,3- 
cvclohexanedione and its 5,5-dimethyl- and 5-phenyl derivatives with 4-chloro- and 
4-carhonylaminohenzamidines, 3- and 4-carbamidinol)yridines, 2-carhamidinopyrazine, 2-carbamidino-5- 
triJh~oromethylpyridine, l-carhamidinopyrrolidine, 4-carbamidinomolpholine, and l-carhamidino-3.5- 
dimethylpyrazole have been obtained. 

K e y w o r d s :  2-(3,5-dimethyl- 1 -pyrazolyl)-, 2-(4-morpholyl)-, 2-(2-pyrazmyl )-, 2-(3-pyridyl)-, 2-(4-pyridyl)- 
5-oxo-5,6,7,8-tetrahydroquinazolines. 

In an extension of work done in [1.2], we have obtained 2-substituted 5-oxo-5,6,7,8- 
tetrahydroquinazolines 3-22 in reactions of 2-fonnyl-l,3-cyclohexanediones (1) with anaidines 2, mainly in the 
heterocyclic series. 

We utilized the synthesis method used in [1,2]: boiling 2-fomlyl-l ,3-cyclohexanedione and the amidine 
salt in methanol in the presence of piperidine, to obtain quinazolines 3-22. In reactions with 
4-carbonylanfinobenzamidine, considerably higher yields of quinazolines 5-7 are achieved for a 2-formyl 
derivative - amidine mole ratio of 2:1. 
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3 b = R,R', a = R-': 4 c = R,R', a = R:; 5 a = R.R', b = R:; 6 b = R,R', b = R:; 7 c = R,R',  b = R:; 

8 a = R,R', c = R-'; 9 a = R.R', d = R:: 10 b = R,R', e = R:; 11 c = R,R', e = R:; 12 b : R,R', f =  R-'; 
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1 3 c = R , R ' , f = R : ; 1 4 a = R , R , g = R - ' ; 1 5 b = R , R ' , g = R 2 ; 1 6 c = R , R , g = R 2 ; 1 7 a : R , R ' , h = R : ;  
1 8 b = R , R  ~ , h = R : ; 1 9 c = R , R  ' , h = R ' ; 2 0 a = R , R ' , i = R : ; 2 1 b = R , R ' , i = R z ; 2 2 c = R , R ' , i = R  2 
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Amidines 2g-i, which can also be considered as N,N-disubstituted guanidines, are characterized by lower 
reactivity. So quinazolines 14-22 are synthesized under more vigorous conditions, with fusion of the potassium 
salts o f  2-fonnyl-1,3-cyclohexanediones and the corresponding amidine salts according to the method used in [3] 
for synthesis of  2-amino-7,7-dimethyl-5-oxo-5,6,7,8-tetrahydroquinazoline. 

The structure of the compounds obtained was confirmed by IR and 'H NMR spectra. IR absorption of  the 
carbonyl group C,~, of  compounds 3-22 is observed in the range from 17(X) to 1665 cm'.  Proton signals also are 
observed in the 'H NMR spectra which are completely consistent with structures 14-22. The proton at C,, common 
to all the compounds is characterized by a chemical shift of  8.78-9.48 ppm. 

'H NMR spectra of quinazolines not substituted at the 7 position are characterized by three multiplet 
signals from the methylene protons at 2.09-2.25 ppm, 2.52-2.73 ppm, and 2.82-3.16 ppm, while the 7-phenyl 
derivatives are characterized by five-proton multiplets in the 2.60-3.70 ppm region. Six-proton singlets from the 
two methyl groups of the C,~, atoms are observed at 1.03-1.16 ppm; signals from the C,,,,-methylene protons are 
observed at 2.38-2.65 ppm, while signals from the C,~-methylene protons are observed at 2.59-3.18 ppm. Signals 
from the protons of  the substituent groups at C,:, also correspond to structures 14-22. 

TABLE 1. Characteristics of  Synthesized Compounds 

Corn- Empirical 
putmd Fomlula 

3 C~,,tI~.CIN.O 
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TABLE 2.1R Spectra and 'H NMR Spectra of 2-Substituted 5-Oxo-5,6,7,8- 
tetrahydroquinazolines 3-22 

Corn-  IR spectrum,  P M R  spt,'clrunl, ft, p p m  
pound v, cn'f I 

I0  

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

1690 ,1585 ,  
1562 .1546  

1685 ,1581 ,  
1574 .15~1  

3 3 6 4 , 3 1 6 4 ,  
1667 ,1620 ,  
1 5 9 3 , 1 5 7 6  

1690 .1685 ,  
1625 ,1577 ,  
1535: 
34011.3140 

1683 .1673 ,  

CDCh:  1.16 161t, s. 2CHO;  2.58 121-1. s, CH2); 3 .05 (21-1, s, C H z )  
7.49 1211, m. ~./= 9.0 14z~ Ar); 8.53 1211. m. ~.I= 9.11 Hz, A r k  
9.21 (111, s, = C H - )  

CDCh;  2.85-3.68 (51t, m, CH,  2C11:); 7.33 (5t4, m, C,.1-L); 7.5111211. m, 
~J = 9.11 Itz, Ark  8.49 1211, m, '3 = 9.(111z~ Ar); 9 .26  ( 111, s, =CI I--) 

DMSO: 2.16 1211, m, ~.1 = 7 Hz, CII:); 2.72 (21t. t, ~./= 7 Itz, C'1-1z): 
3.14 121t, L ~./= 7 IIz, C142): 7.49 1211, br. s, NI-I.,); 8 .10  1211. m, 
~.1= 8.(I IIz. Ar): g .52 (2t4, m, ~,/= 8.0 tlz_ Ar); 9 .14  111-1, s. =C | I  ) 

DMSO: 1,117 1611. s. 2CH31; 2.62 1211, s, CI I.,); 3.(19 (241. s, CI.I,): 
7.42 12tl, br. s, NH.-); 8.03 12H, m. ~,/= 8.11 IIz, A r k  
8.53 1211. m. ~,1= 8.0 H7_ At): 9.10 ( I lL  s, =CII  ) 

DMSO: 2.611-3.711 (5H, m, CI I ,  2C1-I:); 7.43 ( I I  I, br. s, N i l ) ;  
1585 ,1565 ;  
34411,3140 

1683 ,1616 ,  
1580 ,1563 .  
1554 

1691 ,1590 ,  
1575 ,1545  

1689 .1571 .  
1555 

1697. 1569. 
15116 

1685, 16111, 
1544 

7,45 151t, m, C,,II~); 8 .06 1311, m. ~.I = 8.0 Hz, Ar,  Nit)" 
8.53 1211. m, 3./= 8.0 Hz, A r k  9,24 ( I l k  s. = C H  ) 

CDCh:  2.22 (2H, m, ~J = 7 117~ CH:):  2.73 (21t. t, ~./= 7 14z~ 12'11:): 
3.15 1211..  3 = 7 Itz. CH.,); 8.32 (21t, m, Py); 8 .80  (21s m. Py): 
9.30 (111, s, - C H  ) 

CDCh: 2.25 (2H, m. ~,I = 7 Hz, C l lzk  2.52 1214, t, 3,1 = 7 H:7, CI-I:I: 
" I  1 3.16 ( -H,  m. 3 = 7 l lz ,  CHD;  7.44 (I II, m, Py); 11.78 (2H, m. Py); 

9.2'4 ( I I I, s, =CH k 9.71 ( 114, m. I~,,) 

CDCh: I . ]5 1614. s, 2CH~): 2.65 1211, s, CII.O: 3.18 1241, s, Cl lz) :  
8.77 1111, d, ~J = 2.5 l lz, = C H  ): g.88 (I H, dd, I , /=  1.5, 'J  = 2.5 Hz, 
=CH ) :9 .35 ( IH ,  s , = C l l - k g . 8 3 ( l l l ,  d, ~J = 1.5 l l z , = C l l  ) 

CDCh:  3.117 (21t, m, CI4-): 3.54 1311. m, CI t : ,  CH) ;  7.38 (5H, m. C',,lld: 
8.77 I 111, d. ' . /=  2.5 H7~ = C H  1:8.~7 ( I 1 I, dd, ~./= 1.5. '.I = 2,5 llz, 
=CH ): `4.4811H, s. =CI4 ).9.141 IIII. d, : .J= 1.5 Hz. =CII  

C D C h :  1.141641, s, 2 C I h ) :  2.62 1211, s. CHz): 3 .13 12tl ,  s. Cl tzk  
8.14 l I I I, d d . . / =  _.5, .I = 9.(1 I Iz. Pyl; 8.83 ( I i t ,  d, ~J = 9.0 117_ Pyl; 

1684, 
1585. 
15511 

1665, 
1535, 

1675, 
15511, 

1671, 
1548, 

16e, l,. 
1545, 

1667, 
1590, 
1525 

1673, 
1535. 

1693. 
15511 

1697, 
1575 

17(10, 
1571,1, 

Ih115, 
15711. 

15911, 
1525 

1590. 
15311 

1580, 
1514 

1590. 
15311 

161~), 
1540. 

1593. 
1525 

1589, 

1660. 

15011. 
1555 

`4.141111, d. ~.1= 2.5 Hz, Py); 9.37 ( I I I ,  s, =CH ) 

CDCh: 3.114-3.54 151t, m, CH, 2CHo:  7.22 15t4, m, C , I L ) :  
8.14 ( I I I. dd, :J = 2.0, 3./= 9.11 Hz, Pyk 8.72 ( I H, d, 3 / =  9.11 t lz, Pv : 
8.96 1 II I. d. t . /= 2.0 14z~ Py); `4.42 (I I1-, s, =CI ]  ) 

CDCh" 2.111 1411, m, (CH.~)_,); 2.119 1211. m, ~J = 7 IIz, Ctl2): 
2.58 (211. I. ~./= 7 Hz, CH2): 2.86 (2H, t, ~J= 7 Hz, CI421: 
3.1,6 1411, m, CII:- N ('I12): 85)2 ( 11-1. s, =C'I |  ) 

CDCh:  I.I17 (Mt, s, 2 C H 0 : 1 . 9 8  1411, m, 2CI4,);  2 .43 121t, s, CII:):  2.72 
12tt, s, CII:): 3 .66 1414, m, 2CH.,): 8.85 ( I l l ,  s, =Ct4 ) 

CDCh;  1.98 1414, m, (CH,).,); 2.85-3.40 1514, m, CI t ,  2CII , ) :  
3.65 (4H. m, 2CIt_,)" 7.29 (5H, m, C,,ILk 8 .89 (111, s, = C H  ) 

CIX 'h :  2.0`4 (2H, m. 3J = 7 Hz, C1-121:2.58 1211, t, ~J = 7 Hz, C1-1z): 
2.82 1211, t, ~J = 7 Hz, CH2); 3.75-3.96 (SH, m, N(CII.,CH.,)_,O): 
8.87 1111, s, =CH ) 

CDCh:  1.0~ 161t, s, 2CHO;  2.41112H, s, CH,-); 2 .69  (2H.  s, CH2): 
3.76-3.91 1841, m, N(CH_,CI4,bOk 8.714 (I H, s, =C[ t  ) 

CDCh:  2.78-3.41 15tl. m, CH,  2CH_-): 3.74-3.`48 (SH, m. N(CH_~CII.,).,O): 
7.34 (511, m, ( ' , ,ll ,); 8 .89  (I H, s, =CH- "1 

CD( 'h :  2.21 (2H. m, 3 j =  7 Hz. CIIzk 2.35 (31t, s, CtI~,); 
2.68 I2H, I, ~./= 7 Hz, CH.O; 2.73 13tl, s, CH3); 
3.14(2lt, t,~J=7Hz~CH,.);6.08IIH, s,=CH ) ;9 .21 ( IH ,  s , = C I I  ) 

CDCI~: 1.16 161t. s, 2Ctl3);  2.38 131-1, s, CH~), 2 .59  (2H.  m, CHzl; 2.74 
13H, s, C l Io :  3.07 1214, s, CI1-D; 6,12 (I II, s, = C t l  ); 9 .23 (I 14, s, =CII I 

CDCh:  2.31 13tt, s, CH~); 2.67 (3H, s, CH~); 2 .98-3 .43  1511, m, CII. 
2CH_,): 6.05 (I It, s, = C H - ) ;  7.23 1511. eentr  m. C,H~)" 9.21 I I H, s. =C1-1 ) 
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EXPERIMENTAL 

The IR spectra were taken on Specord 75-IR instruments lor suspensions in vaseline oil (1800-1500 cm')  
and hexachlorobutadiene (3600-2000 cm '; the frequencies of the  stretching vibrations of the C - H  bonds in the 
3050-2800 cm ' region are not given). The 1H NMR spectra were recorded on a Bruker WH 90/DS spectrometer in 
CDCI, and DMSO-d,, solutions; internal standard TMS. 

2-(4-Chlorophenyl)-7,7-dimethyl- (3), 2-(4-Chlorophenyl)-7-phenyl- I4), 2-(4-Carbonylaminophenyl)- 
(5), 2-14-Carbonylaminophenyl)-7,7-dimelhyl- (6), 2-(4-Carbonylaminophenyl)-7-phenyl- (7), 2-(4-Pyridyl)- 
(8), 2-(3-Pyridyl)- (9), 2-(2-Pyrazinyl)-7,7-dimethyl- (10), 2-(2-Pyrazinyl)-7-phenyl- Ill),  
2-(5-Trifluoromethyl)-2-pyridyl-5,7-dimelhyl- (12), and 2-(5-Trifluoromelhyl-2-pyridyl)-7-phenyl- (13) 
5-Oxo-5,6,7,8-letrahydroquinazolines. 2-Formyl-l,3-cyclohexanedione I (5 retool), salt of  the corresponding 
amidine 2 (5 retool), and piperidine (0.5 ml) in methanol (5(1 ml) were boiled for 5 h. Methanol 30-35 ml was 
distilled off, the mixture was cooled, and the precipitate was filtered off and recrystallized. 

hi synthesis of quinazolines 5-7, we took only 2.5 mmol of  the amidine salt, boiled tot 30 rain, and the 
quinazoline precipitate tbmled was filtered off  from the hot reaction mixture. 

The characteristics of the synthesized compounds, the IR and 'H NMR spectra of 3-22 are given in 
Tables I and 2. 

2-Pyrrolidyl- (14-16) and 2-(4-Morpholyl)- /17-19) 5-Oxo-5,6,7,8-tetrahydroquinazolines.  Potassium 
salt of the corresponding 2-fomayl-l,3-cyclohexanedione (5 mmol) and amidine hydrochloride (5 mmol) were 
fused at 160-170~ To obtain compounds 15, 16, 18, and 19, the entire reaction mass was subjected to 
crystallization, and in the case of compounds 14 and 17 they were treated with CHCI, (50 ml) and then filtered, the 
chloroform was driven off to dryness, and the residue was recrystallized from ethanol. 

2-(3,5-Dimethylpyrazolyl)-5-oxo-5,6,7,8-tetrahydoquinazolines (20-22). Potassium salt of the 
corresponding 2-formyl-l,3-cyclanedione (2.5 mmol) and nitrate of l-carbamidino-3,5-dimethytpyrazole 
(2.5 retool) were stirred in methanol (31) ml) at 20~ KNO, precipitate was filtered off, methanol was distilled off, 
and the residue was held for 1.5 h at 100~ and recrystallized. 
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