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2-Imino-7,7-dimethyl-4-phenyl-1,2,3,4,7,8-
(Entry 1,
Table 2): mp 216.2 °C; IR (KBr): 3433, 2947, 2885,
1639, 1622, 1367, 781 cm’; 'H NMR (DMSO-d,,
400 MHz): 6 0.90 (s, 6H, 2Me), 1.91 (m, 4H, 2CH,),
5.76 (s, 1H, CH), 6.84 (br s, 1H, NH), 7.06 (t, J="7.2
Hz, 2H, 1CH arom., NH), 7.16 (t, J= 7.6 Hz, 2H,
2CH arom.), 7.24 (d, J = 7.6 Hz, 2H, 2CH arom.),
8.76 (br s, 1H, NH); "C NMR (DMSO-d,, 100
MHz): 6 29, 31, 49, 50, 50, 109, 125, 126, 127, 144,
156, 188; MS (m/z, %): 269 (M+, 5), 227 (25), 192
(8), 129 (22), 115 (50), 102 (100), 77 (30), 42 (25);
Anal. Calcd. for C H ;N,O.H,0: C, 66.88; H, 7.37;
N, 14.62%. Found: C, 66.48; H, 7.43; N, 14.67%.
4-(4-Chlorophenyl)-2-imino-7,7-dimethyl-

hexahydroquinazolin-5(6H)-one,4a

1,2,3,4,7,8-hexahydroquinazolin-5(6H)-one,4b
(Entry 2, Table 2): mp 223.6 °C; IR (KBr): 3489,
2947, 2358, 1666, 1633, 1616, 1564, 1494, 1411,
1386, 1369, 1325. 1263, 1147, 1012, 769 cm™; 'H
NMR (DMSO-d,, 400 MHz): 5 0.87 (s, 6H, 2Me),
1.91 (m, 4H, 2CH,), 5.76 (d, J = 8.8 Hz, 1H, CH),
6.82 (br s, 1H, NH), 7.21 (d, J = 6.4 Hz, 2H, 2CH
arom.), 7.24 (d, J = 6.0 Hz, 2H, 2CH arom.),7.25
(br s, 1H, NH), 8.79 (d, J = 8.7 Hz, 1H, NH); "*C
NMR (DMSO-d,, 100 MHz) &: 29, 31, 49, 50, 50,
109, 127, 128, 130, 143, 156, 188; MS (m/z, %): 262
(70), 247 (7), 227 (50), 219 (25), 205 (22), 178 (35),
164 (40), 150 (55), 136 (50), 115 (50), 101 (45), 83
(40), 55 (50); Anal. Calcd. for C, H ,CN,0.H,0: C,
59.72; H, 6.26; N, 13.06%. Found: C, 58.95; H, 6.13;
N, 12.97%.
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2-Imino-4-(4-methoxyphenyl)-7,7-dimethyl-
1,2,3,4,7,8-hexahydroquinazolin-5(6H)-one,4e
(Entry 5, Table 2): mp 199.3 °C; IR (KBr): 3552,
3379, 2949, 2835, 1668, 1573, 1267, 1182, 1033
cm’; 'TH NMR (DMSO-d,, 400 MHz): 6 0.89 (s, 6H,
2Me), 1.90 (m, 4H, 2CH,), 3.66 (s, 3H, OMe), 5.70
(d, J=8.6 Hz, 1H, CH), 6.73 (br s, 1H, NH), 6.72 (d,
J=28.6 Hz, 2H, 2CH arom.), 7.16 (d, J= 8.5 Hz, 2H,
2CH arom.), 7.24 (brs, 1H, NH), 8.83 (d, J= 8.6 Hz,
1H, NH); “"C NMR (DMSO-d,, 100 MHz): 6 19, 29,
31, 50, 50, 55,109, 113, 127, 136, 156, 157, 188; MS
(m/z, %): 299 (M+, 5), 257 (7), 241 (3), 227 (7), 192
(5), 102 (3), 77 (18), 55 (75), 41 (100); Anal. Calcd.
for C_H, N.O,.H O: C, 64.33; H, 7.30; N, 13.24%.

1777217 "372°

Found: C, 63.68; H, 7.51; N, 13.24%.

2-Imino-4-(3-methoxyphenyl)-7,7-dimethyl-
1,2,3,4,7,8-hexahydroquinazolin-5(6H)-one 4f
(Entry 6, Table 2): mp 216.0 °C; IR (KBr): 3415,
3278, 2951, 2924, 1664, 1627, 1598, 1564, 1487,
1469, 1431, 1409, 1400, 1257, 1037, 773 cm™'; 1H
NMR (DMSO-d,, 400 MHz): 6 0.90 (s, 6H, 2Me),
1.90 (m, 4H, 2CH,), 3.64 (s, 3H, OMe) 5.70 (d, J =
8.2 Hz, 1H, CH), 6.63 (d, J=8.2 Hz, 1H, CH arom.),
6.76 (br s, 2H, NH, CH arom.), 6.83 (d, J= 8.2 Hz,
1H, CH arom.), 7.07 (t, J= 8.0 Hz, 1H, CH arom.),
7.26 (br s, 1H, NH), 8.76 (d, J = 7.9 Hz, 1H, NH);
MS (m/z, %): 299 (M+, 5), 257 (55), 243 (15), 227
(100), 201 (15), 192 (8), 171 (27), 146 (35), 102
(60), 89 (32), 77 (8), 55 (25), 41 (20); Anal. Calcd.
for C_H, N.O,.H O: C, 64.33; H, 7.30; N, 13.24%.

1777217 "372°

Found: C, 63.65; H, 7.22; N, 13.82%.
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4-(4-Bromophenyl)-2-imino-7,7-dimethyl-
1,2,3,4,7,8-hexahydroquinazolin-5(6H)-one,4c
(Entry 3, Table 2): mp 237.3 °C; IR (KBr): 3356,
3142, 2953, 1674, 1641, 1554, 1469, 1402, 1328,
1265, 1041, 767 cm-1; 1H NMR (DMSO-d,, 400
MHz): 6 0.82 (s, 6H, 2Me), 1.91 (m, 4H, 2CH,), 5.77
(d, J=8.7 Hz, 1H, CH), 6.88 (br s, 1H, NH), 7.17
(d, J =8.1 Hz, 2H, 2CH arom.), 7.33 (d, J = 8.0 Hz,
2H, 2CH arom.), 7.35 (br s, 1H, NH), 8.77 (d, J =
8.7 Hz, 1H, NH); 13C NMR (DMSO-d6, 100 MHz):
§ 29, 31, 50, 109, 118, 128, 130, 144, 156, 188; MS
(m/z, %): 307 (16), 305 (15), 227 (100), 194 (20),
182 (35), 171 (45), 115 (90), 101 (85); Anal. Calcd.
for C, H, ,BrN.O.H,O: C, 52.47; H, 5.50; N, 11.47%.

167718

Found: C, 52.08; H, 5.43; N, 11.48%.

2-Imino-7,7-dimethyl-4-p-tolyl-1,2,3,4,7,8-
hexahydroquinazolin-5(6H)-one,4d  (Entry 4,
Table 2): mp 223.9 °C; IR (KBr): 3298, 2953, 2920,
2866, 1639, 1622, 1556, 1462, 1388, 1330, 1267,
1149, 1041, 763 cm'; 'H NMR (DMSO-d,, 400
MHz): 6 0.89 (s, 6H, 2Me), 1.90 (m, 4H, 2CH,), 2.19
(s, 3H, Me), 5.70 (d, J=8.7 Hz, 1H, CH), 6.71 (br s,
1H, NH), 6.96 (d, J= 7.9 Hz, 2H, 2CH arom.), 7.12
(d, J=17.9 Hz, 2H, 2CH arom.), 7.22 (br s, 1H, NH),
8.76 (d, J= 8.9 Hz, 1H, NH); "C NMR (DMSO-d,,
100 MHz): 6 30, 32, 51, 51, 110, 128, 128, 131, 144,
157, 189; MS (m/z, %): 241 (5), 227 (23), 171 (10),
143 (15), 130 (15), 115 (100), 102 (5), 89 (20), 55
(30); Anal. Calcd. for C_H,N.O.H,O: C, 67.75;

H, 7.69; N, 13.94%. Found: C, 67.43; H, 7.75; N,
13.57%.
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55 (55), 42 (12); Anal. Calcd. for C,,H ,N.O.H,O:
C, 72.70; H, 6.93; N, 11.56%. Found: C, 71.64; H,
7.01, N, 11.30%.
2-Imino-7,7-dimethyl-4-(naphthalen-1-yl)-
1,2,3,4,7,8-hexahydroquinazolin-5(6 H)-one,4i
(Entry 9, Table 2): mp 213.0 °C; IR (KBr): 3439, 2951,
2887, 2864, 2812, 1643, 1627, 1616, 1598, 1570,
1448, 1398, 1267, 1141, 1035, 779 cm™; 1H NMR
(DMSO-d,, 400 MHz): 6 0.75 (s, 6H, 2Me), 1.84 (m,
4H,2CH,), 6.36 (d, J=8.1 Hz, 1H, CH), 6.76 (brs, 1H,
NH), 7.35 (m, 3H, 3CH arom.), 7.43 (br s, 1H, NH),
7.66 (dd, J= 8.3, 7.6 Hz, 2H, 2CH arom.), 7.78 (d, J
= 7.8 Hz, 1H, 1CH arom.), 8.15 (d, J = 8.3 Hz, 1H,
1CH arom.), 8.34 (d, J = 8.5 Hz, 1H, NH); *C NMR
(DMSO-d,, 100 MHz): 6 30, 32, 49, 51, 111, 125, 125,
126, 126, 126, 127, 129, 132, 134, 139, 157, 189; MS
(m/z, %): 319 (M+, 2), 277 (100), 221 (20), 194 (30),
179 (32), 165 (72), 152 (75), 83 (25), 55 (90), 41 (58);
Anal. Calcd. for C, H, N,O.H,0: C, 71.19; H, 6.87; N,

200721773

12.45%. Found: C, 68.80; H, 7.03; N, 12.30%.
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2-Imino-4-(2-methoxyphenyl)-7,7-dimethyl-
1,2,3,4,7,8-hexahydroquinazolin-5(6H)-one,4g
(Entry 7, Table 2): mp 193.9 °C; IR (KBr): 3404,
2941, 2891, 1670, 1639, 1610, 1546, 1490, 1456,
1442, 1392, 1263, 1145, 1033, 786 cm'; 'H NMR
(DMSO-d,, 400 MHz): 6 0.89 (s, 6H, 2Me), 1.91 (s,
4H, 2CH,), 3.33 (s, 3H, OMe), 5.89 (d, J= 6.0 Hz, 1H,
CH), 6.68 (br s, 1H, NH), 6.78 (t, J=7.5 Hz, 1H, CH
arom.), 6.87 (d, J= 8.2 Hz, 1H, CH arom.), 7.01 (br
s, IH, NH), 7.11 (t, J= 7.7 Hz, 1H, CH arom.), 7.46
(d, J="7.6 Hz, 1H, CH arom.), 8.99 (d, J= 6.5 Hz,
1H, NH); “*C NMR (DMSO-d,, 100 MHz): § 30, 32,
47, 51, 57, 109, 112, 121, 128, 130, 132, 137, 1561,
157, 190; MS (/z, %): 299 (M+, 5), 227 (85), 192
(2), 171 (18), 131 (100), 102 (42), 89 (52), 77 (60),
55 (85), 41 (70); Anal. Calcd. for C _H, N.O,.H,0: C,
64.33; H, 7.30; N, 13.24%. Found: C, 63.91; H, 7.31;
N, 12.92%.

4-(Biphenyl-4-yl)-2-imino-7,7-dimethyl-
1,2,3,4,7,8-hexahydroquinazolin-5(6H)-one,4h
(Entry 8, Table 2): mp 192.6 °C; IR (KBr): 3323,
3080, 2953, 2868, 1653, 1622, 1473, 1408, 1265,
1143, 1078, 756 cm'; 'H NMR (DMSO-d,, 400
MHz): § 0.91 (s, 6H, 2Me), 1.94 (dd, J = 26.2 Hz,
4H, 2CH,), 5.81 (d, J = 8.2 Hz, 1H, CH), 6.71 (br
s, 1H, NH), 6.80 (br s, 1H, NH), 7.29 (m, 5H, 5CH
arom.), 7.47 (d, J= 8.1 Hz, 2H, 2CH arom.), 7.58 (d,
J=17.5Hz, 2H, 2CH arom.), 8.80 (d, J= 8.7 Hz, 1H,
NH); "C NMR (DMSO-d,, 100 MHz): § 29, 31, 50,
50.7, 109, 126, 126, 126, 127.3, 127, 129, 137, 140,
143, 156; MS (m/z, %): 345 (M+, 5), 303 (70), 227
(55), 192 (33), 178 (100), 152 (42), 83 (38), 77 (15),
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9-(Biphenyl-4-y1)-3,3,6,6-tetramethyl-
3,4,5,6,7,9-hexahydro-1H-xanthene-1,8(2H)-
dione, 5h (Entry 8, Table 1): mp 236.1 °C; IR (KBr):
3057, 3028, 2958, 2870, 1672, 1622, 1458, 1357,
1195, 1153, 1138, 1049, 935, 786 cm; '"H NMR
(CDCl,, 80 MHz): 8 0.95 (s, 6H, 2Me), 1.05 (s, 6H,
2Me), 2.15 (s, 4H, 2CH,), 2.42 (s, 4H, 2CH2), 4.74
(s, 1H, CH), 7.18-7.49 (m, 9H, 9CH arom.); MS
(m/z, %): 427 (M+1)+, 50), 350 (10), 273 (100), 217
(33), 161 (25), 152 (52), 77 (18), 55 (32), 41 (16);
Anal. Calcd. for C, H, O.: C, 81.66; H, 7.09. Found:

297730 73"

C, 81.16; H, 7.09.

4-(3,3,6,6-Tetramethyl-1,8-dioxo-
2,3,4,5,6,7,8,9-octahydro-1H-xanthen-9-yl)
benzaldehyde, 5j (Entry 10, Table 1): mp 243.0 °C;
IR (KBr): 3043, 2960, 2873, 1691, 1660, 1624, 1463,
1359, 1199, 1136, 1114, 1049, 931, 908, 790 cm’';
'H NMR (CDCl,, 80 MHz): § 0.91 (s, 6H, 2Me),
1.03 (s, 6H, 2Me), 2.12 (s, 4H, 2CH,), 2.41 (s, 4H,
2CH,), 4.74 (s, 1H, CH), 7.38 (d, J = 8.0 Hz, 2CH
arom.), 7.67 (d, 2H, J= 8.0 Hz, 2CH arom.), 9.84 (s,
H, CHO); MS (m/z, %): 378 (M+, 25), 349 (8), 273
(70), 217 (33), 161 (27), 152 (45), 105 (72), 77 (92),
55(72), 41 (75),29 (100); Anal. Calcd. for C,,H, O,
C, 76.17; H, 6.92. Found: C, 75.70; H, 6.98.
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An efficient one-pot synthesis of 2-iminohexahydroquinazolin-5(6 /)-one
derivatives with pharmaceutical potential under catalyst-free conditions
and antibacterial evaluation
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Abstract: An efficient one-pot method for the synthesis of fused 2-imino-hexahydroquinazolin-
5(6H)-one derivatives with pharmaceutical potential from cyclocondensation of dimedone,
aldehydes, and guanidinium carbonate under catalyst-free and environmentally friendly conditions
is described. The present method displays several key advantages such as one-pot and catalyst-
free conditions, high yields, short reaction times, and simple product purification procedure, i.c.,
simple recrystallization from ethanol. It should be noted that the obtained results also indicated
that cyclocondensation of dimedone and aldehydes using guanidinium chloride in presence of
sodium hydrogen carbonate as base led to synthesis of fused 2-imino-hexahydroquinazolin-
5(6 H)-one derivatives with pharmaceutical potential with high yields, and short reaction times.
The obtained results also indicated that cyclocondensation of dimedone and aldehydes in presence
of guanidinium chloride as a promoter led to synthesis of hexahydroxanthene derivatives with
pharmaceutical potential with high yields and short reaction times. In addition, the results of the
antibacterial test for some of the hexahydroquinazolin and hexahydroxanthene compounds showed
that these compounds had a good activity against a gram-negative bacteria such as Escherichia coli

and had the ability to adequately inhibit the growth of bacteria.

Keywords: 2-imino-hexahydroquinazolin-5(6 /4)-one derivatives, Guanidinium carbonate,

Hexahydroxanthene derivatives, Guanidinium chloride, Antibacterial activity
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