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SYNTHESIS OF SOME NEW IMIDAZO[1,2-c]PYRIMIDO-
[4',5":6,5]PYRANO[3,2-4]QUINOLINE DERIVATIVES

Marzoog 8. Al-Thebeiti
Department of Chemistry, Faculty of Applied Sciences, Umm Al-Qura University,
Makkah Almukkarramah, P O Box 6876, Saudi Arabia

Abstract-  5-Dimethylaminosulfonyl-8-quinclinol (1) was reacted with
cinnamonitriles (2a,b) to give the corresponding pyranoquinolines (3a,b). Reaction
of 3a,b with ethylenediamine vielded 2-amino-4-aryl-3-{4,5-dihydro-1 H-imidazol-2-
yDpyrano|3,2-k)quinolines (4a,b). Compounds (4a,b) were reacted with triethyl
orthoformate, aldehyde, ketone and carbon disulfide to give the corresponding

imidazo{1,2-clpyrimido{4',5":6,5]pyrano[3,2-h]quinoline derivatives (Sa,b-15a,b).

Recent years have witnessed the synthesis and characterisation a number of nitrogen-containing
heteroaromatics. In fact, the biological activities of these compounds have drawn the attention of organic
chemists for a long time. The synthesis of pyrimidine derivatives has gained very important goals' to be used
as antimicrobial,® antitumor® and displayed significant pesticidal activity.” Also imidazole derivatives showed
diverse biological activities e.g. they are used as factors Xa inhibitors,® alpha-2-adrenoceptor agonists® and
antithrombotics.”® For these reasons, the preparation of imidazole derivatives has a lot attention in the last ten
years.'? Pyran derivatives were reported by different methods.”” From all of the forgoing facts, together
with the importance of quinoline derivatives® and as a continuation of our interest in the synthesis of
heterocyclic systems,”* we reported herein the synthesis of the title compounds which might show enhanced
biclogical activity due to the presence of fused imidazo-pyrimido-pyranoquinoline.

The synthesis of the new imidazo[1,2-c]pyrimido[4',5":6,5]pyrano[3,2-A]quinolines (5a,b-15a,b) was carried
out as shown in Scheme 1. Thus the reaction of 5-dimethylaminosulfonyl-8-quinclinol (1) with
cinnamonitriles (2a,b) gave the corresponding 2-amino-4-aryl-3-cyano-6-dimethylaminosulfonyl-4H-
pyrano[3,2-h]quinolines (3a,b). The IR (v, cm™) (KBr) spectra of 3a showed characteristic absorption bands
at 3400-3320 (NI}, 3000 (CH arom.), 2900 (CH aliph.), 2200 (CN), 1360 (80, asym.), 116 (80, sym.}. NMR
(8, ppm) {CDCly) of 3a showed: 3.20 (s, 6H, 2CH,), 4.95 (s, 1 H, pyran), 6.60 (s, 2H, NH,), 7.10-8.40 (m,

9H, aromatic protons). Reaction of 3a,b with ethylenediamine and p-toluenesulfonic acid monohydrate
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yielded 2-amino-4-aryl-3-(4,5-dihydro-1H-imidazol-2-yl)pyrano[3,2-h]quinolines (4a,b) which serve as
intermediate for the synthesis of imidazo[1,2-¢]pyrimido{4',5":6,5|pyrano[3,2-A]quinolines.
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Scheme 1
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Thus the reaction of compounds (4a,b) with triethyl orthoformate, aldehydes and ketones gave the

corresponding  2,3-dihydroimidazo| 1,2-c]pyrimido[4',5":6,5]pyrano|3,2-Alquinolines (5a,b) and 2,3,6-

trihvdroimidazo[1,2-c]pyrimido[4',5":6,5]pyrano[3,2-Ajquinolines (6a,b-12a,b), while the reaction with cyclic

ketones and carbon disulfide gave spiroimidazo[1,2-c]pyrimido[4',5":6,5]pyrano[3,2-kA]quinolines (13a,b-

14a,b) and 5-thioxo-2,3-6-trihydroimidazo{1,2-c]pyrimido[4',5":6,7]pyrano|3,2-k]quinolines

(15a,b)

respectively (Table 1). All the newly synthesized compounds were tested against Escherichia coli DSM 423

and Staphlococcus alireus DSM 346 and the data are listed in Table 2.

Table 1. Physical Data of 2-Amino-4-aryl-3-(4,5-dihydro-1H-imidazol-2-yl)pyrano[3,2-A)quinolines (4a,b)

and Imidazo[},2-c]pyrimido{4',5":6,5|pyrano[3,2-k]quinolines (5a,b-15a,b)

Compd.  Yield mp Molecular IR (v, em™) NMR (3, ppm) Anal, Caled/(Found) %
No. (%) °C) Formula (Solvent {KBr) and MS {Solvent) C H N S Cl
of
Recrystallization)
3a 60 =310 Cy H N, O8 3400-3320(NH;), (CDCl,): 3.20 (6H. 62.04 4.46 13.79 7.90
{ethanc]) 3000 (CHarom.), s 4.95(1H, 8)6.60  (62.12) (4.43) {(13.86) (7.94)
2900 (CH aliph.),  (2H, 5), 7.10-8.40
2200 (CN), 1360 (9H, m)
(30, asym.), 1160
(80, sym.)
3b 69 286-288 C,H;N,0,C18 3400-3320 (NH,),  (CDCL}): 3.20 (6H, 57.19 3.89 12.71 728 8.05
{ethanol) 3000 (CH arom.), s), 5.0 (1H, s) 6.80 (5727 (391 (1267 (732) (80D
2900 {CH aliph.), (2H, s), 7.20-8.10
2200 (CN), 1360 {8H, m)
(80, asym.), 1160
(3G, sym.)
4a 51 256 Cp,HaN,0;8 3440-3340 (NH,),  (CF,COOD): 2.90 6144 516 1558 714 N
decomp (ethanol) 3310 (NH), 3020 {6H, s}, 3.30 (2H, t, (61.51) (5.22) (15.61) (7.19)
(CH arom.), 2960  J=6.2 Hz), 3.70
(CH aliph.}, 1370 (ZH,t,/=6.2 Hz),
(SO, asym.), 1165 4.90(1H, s), 7.30-
(S0, sym.), mjz 8.60 (SH, m)
449
4b 45 274 Cy,H,N,0,CIS  3450-3350 (NH,),  (CF,COOD): 3.00 5707 458 1447 663 7.33
decomp {ethanol) 3330 (NH), 3030 (6H, s), 3.40 (2H, 1, (57.16)  (4.62) (1441) (6.58) (7.28)
(CH arom.), 2970- J=46.2 Hz), 3.80
2860 (CH, aliph.),  {(2H,t,./=6.2 Hz),
1376 (8O, asym.),  5.00 (1H, s), 7.25-
1165 (80, sym.} 8.70 (8H, m)
5a 42 291-293 C,H, N,0;8 3020 (CHarom.),  (CDC;): 2.95 (6H, 62.72 461 1524 6.98 o
{methanol) 2990-2860 (CH 5} 3.40-3.70 (4H, m)  (62.65) (4.59) (1522) (6.97)
aliph), 1365 (8O,  4.95(1H, s), 7.30-
asym.}, 1160 (50,  8.80 (10H, m}
sym.), m/z 459
Sb 45 239 Gy HyNsO,CIS 3030 (CHarom.),  {CDCl): 3.00 (6H, 5834 4,08 14.18 6.50 7.19
decomp {methanol) 2990-2870 (CH 5), 3.40-3.80 (4H, (5829 (4.13) (1418 (652 (7.22)

aliph.), 1370 (80O,
asym.}, 1170 (80,
sym.)

m), 5.00 (1H, 5),
7.20-8.50 (9H, m)

{Continued)
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Table 1. (Continued) Physical Data of 2-Amino-4-aryl-3-(4,5-dihydro-1 H-imidazol-2-yl)pyrano{3,2-A]-

quinolines (4a,b} and Imidazo[1,2-c]pyrimido[4',5":6,5]pyrano[3,2-#|quinolines (3a,b-15a,b)

Compd.  Yield mp Molecular IR (u, cm™) NMR (&, ppm) Anal. Caledf(Found) %
No. (%) (°C}) Formula (Sclvent (KBr) and MS (Solvent) C H N S Cl
of
Recrystailization)
6a 36 > 310 CysH N, 58 3410 (NH), 3019 (CF,CO0D): 1.55 63.13 5.30 14.73 6.75
(methanol) (CH arom.), 2990- (3H,d. /=592 (63.20) (5.22) (14.81) (681}
2860 (CH aliph.), Hz), 3.00 {6H, s),
1365 (SO, asym.),  3.50-3.80 (4H,
1165 (SO, sym.) m), 4.90 (1H, s),
5.40 (1H, m),
7.10-8.7C (9H, m)
6b 39 251 CosHy N0 CIS 3400 (NH), 3020 (CDCLL): 1.55 58.86 4.74 13.73 6.29 6.96
decomp {methanol} (CH arom.}, 2980- (3H,d, j=5.92 (5891) (4.81) (13.65) (633) (692)
2880 {CH aliph.), Hz}, 3.00 (6H, s),
1370 (80, asym.),  3.55-3.80 (4H,
1165 (SO, sym.} m), 5.00 ({H, ),
5.45(1H, m),
7.20-8.60 {(8H,
m), 8.90
{(1H, 5)
Ta 44 281 CyHyyNO55 3415 (NH), 3000 (CF,CO0DY: 3.00 67.01 5.06 13.03 5.97 o
decomp (methanol) (CH arom.), 2970- (6H, s), 3.40-3.80 (66.94) (5.11} (13.12) (591}
2890 (CH aliph.), {4H, m), 5.00 (1H,
1370 (S0, asym.),  s), 6.60-8.10
1165 (80, sym.) (15H, m})
7h 47 >310 CyoHNOLCIS 3420 (NH), 3020 (DMS0-d,): 2.90 62.97 4.58 12.24 5.61 6.20
(methanol) (CH arom.), 2990- (6H. ), 3.30-3.70 (62.90) (4.63) (12.18) (5.55) (6.27)
2890 (CH aliph.), (4H, m), 5.20 (1H,
1370 (SO, asym.),  s), 7.00-8.80
F170 (SO, sym.} (14H, m}, 10.10
(IH, 5)
8a 34 > 310 CygHy N,O,CIS 3400 (NH), 3000 (CF,COODY: 3.00 62.97 4.58 12.24 561 6.20
(methanol) {CH arom.), 2990- (6H, s}, 3.30-3.80  {63.01) (451} {1227 (569 (6.16)
2890 (CH aliph.), (4H, m), 5.10 (1H,
1370 (80, asym.), ), 6.90-8.10
1170 (80, sym.) (14H, m)
8b 36 >310 CollpN,O,CLS 3420 (NH), 3020 (CF,CO0D): 310 5939 4.5 1155 529 1170
{methanol) (CH arom.), 2990- (6H, s), 3.20-3.70 (59.47) (4190 (1159  (531) (11.66)
2890 (CH aliph.), (4H, m), 5.00 (1H,
1380 (SO, asym.), s, 7.10-8.30
1170 (S0, sym.) (13H, m)
9a 35 298 CighlyeN O S 3400 (NH), 3030 (CDCly): 2.95 61.83 4.50 14.43 5.51 o
decomp (methanol) (CH arom.), 2990- (6H, s}, 3.10-3.65  (61.89) (4.47) (1448} (559
2890 (CH aliph.), (4H, m), 5.10 (1H,
1360 (S50, asym.)}, s), 7.10-8.70
1160 (80, sym.), (14H, m), 10.00
m/z 582 (1H, s)
9% 39 >310 C3oH,:N05CLS 3420 (NH),3030 {CDCly): 3.00 58.38 4.08 13.62 5.20 5.75
(methanol) (CH arom.), 2990- (6H,s),3.20-3.70  (58.41) (4.13) (I3358) (517) (581

2890 (CH aliph.},
1365 (80, asym.),
1165 (SO, sym.)

(4H, m), 5.00 (1H,
5), 7.20-8.50
{13H, m), 10,10
{(1H, s)

{Continued)
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quinolines (4a,b) and Imidazo{1,2-c]pyrimido{4',5':6,5 |pyrano|3,2-#]quinolines (5a,b-15a,b)

Compd.  Yield mp Molecular IR (v, cm) NMR (5, ppm) Anal. Calcd/{Found) %
Nao. (%) {C) Formula (Solvent (KBr) and MS (Solvent) C H N S Cl
of
Recrystallization)
10a 41 281 C,eHyN,0,8 3420 (NH), 3040 (CF,CO0ODY: 1.90 63.78 556 1431 6.56
decomp (methanol) (CHarom.), 2990-  (6H,s), 290 (6l,  (63.75) (5.58) (1430) (6.54)
2900 (CH aliph.), 5), 3.10-3.60 (4H,
1360 (SO, asym.), m), 5.00 (1H, s},
1160 (S0, sym.) 7.40-8.90 (9H, m)
10b 44 > 310 C,H N O, CIS 3430 (NH), 3000 (CDCL,) 1.90 59.58 5.00 13.37 6.13 677
(methanol) {CH arom.), 2980- (6H,s),2.95 (6H, (59.54) (4.96) (13.41) (6.08) (681)
2890 (CH aliph.), 5), 3.00-3.60 (4H,
1370 (80, asym.), m), 5.00 (1H, s),
1165 (S0, sym.) 7.20-8.60 (8H,
m), 10.30 (1H, s)
11a 53 296 C, My NO,S 3420 (NH), 3620 (CF,COOD): 1.95 6748 530 1270 582 .
decomp (methanol) {CH arom.), 2970- {3H, s), 2.95 (6H, (67.50) (5.26) (12.65) (5.76)
2900 (CH aliph.), s), 3.15-3.70 (4H,
1365 (80, asym.), m), 5.10 (1H, 5),
1160 (S0, sym.) 7.50-8.40 (14H,
m)
11b 53 > 310 CyyHyyNO,CIS 3410 (NH), 3030 (CF,COODY: 2.00 63.51 482 11.95 548 6.06
{methanol} {CH arom.), 2980- (3H,s5)},2.90(6H, (63.60) (4.79) (11.8%) (550) (610}
2900 (CH aliph.), s}, 3.00-3.60 (4H,
1360 (50, asym.), m), 5.10(1H, 5),
1160 (SO, sym.) 7.60-8.20 (13H,
m)
12a 45 >310 C3 HyN,O,CIS 3410 (NH), 3030 (CF,COO0DY): 2.00 63.51 4.82 11.95 5.48 6.06
{methanol) {CH arom.), 2980- (3H,5),290 (6H, (63.47) (4.85) (11.99) (551} (6.04)
2900 (CH aliph.), 5}, 3.00-3.60 {4H,
1360 (SO, asym.), m), 5.10{1H, s),
F160 (SO, sym.) 7.50-8.30 (13H,
m)
12b 42 292 Cy HyN:O4C1LS 3400 (NH), 3030 (CF,CO0DY: 2.00 59.98 439 11.29 5.7 11.44
decomp {methanol) {CH arom.), 2990- (3H,s),2.95 (6H, (5991 (436) (11.27) (5.21) (11.41)
2900 (CH aliph.}, 5}, 3.10-3.70 (4H,
1370 (SO, asym.), m), 5.10 (1H, s},
1165 (80, sym.) 7.60-8.50 (12H,
m)
13a 51 262-264 CogHa N On S 3420 {NH}), 3030 {CF,CO0D): 65.21 567 13.58 6.23 o
(methanal) {CH arom.}, 2990- 1.40-1.80 (8H, (65.16) (5.64) (13.61) (619
2900 (CH aliph.}, m), 2.90 (6H, s),
1370 (S0, asym.), 3.30-3.60 (4H,
1160 (80, sym.} m), 5.10 (IH, s},
7.70-8.40 {9H, m)
13b 55 279 CoHygN;O0:C1S 3410 (NH), 3030 (CF,CO0D): 61.13 5.13 12.73 5.84 6.45
decomp {methanol) (CH arom.}, 2880- 1.40-1.80 (8H, (61.17)  [515 (1269 (579) {6.42)

2900 {CH aliph.),
1360 (SO, asym.),
1160 (80, sym.)

m), 2.90 (6H, s),
3.30-3.60 (4H,
m), 5.20 (1H, s),
7.50-8.30 (8H, m)

(Continued)
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quinolines (4a,b) and Imidazo[1,2-c]pyrimido[4',5":6,5]pyrano[3,2-Alquinolines (Sa,b-15a,b)

Compd.  Yield mp Molecular IR (v, cm™) NMR (3, ppm) Anal, Caled/(Found) %
No. (%) °Cy Formula (Selvent (KBr) and MS (Solvent) C H N S Cl
of
Recrystallization)
14a 48 235237 CoH; N0, S 3400 (NH), 3030 (CF,CO0D): 66.75 5.90 13.23 6.06
{methanol) {CH arom.}, 2990- 1.30-1.70 (10H, (66.71) (587 (1319 (&11)
2900 (CH aliph.), m), 2.80 (6H, s),
1370 (SO, asym.), 3.30-3.60 (4H,
1165 (S0, sym.) m), 5.10 {1H, s},
7.80-8.50 (9H, m)
14b 52 253 CaoHy N;O5CIS 3420 (NH), 3030 (CF,CO0DY: 61.73 536 12.42 5.69 6.29
decomp (methanot) {CH arom.), 29%0- 1.30-1.70 (10H, (61.76;  (533y  (1246) (571) (625
2900 (CH aliph.). m), 2.90 (6H, s),
1370 (50, asym.), 3.40-3.70 (4H,
[160 (SO, sym.) m), 5.10¢1H, s),
7.60-8.30 (8H, tm)
15a 58 269 CyqH, N;G58, 3410 (NH), 3030 (CF;CO0D): 2.85 58.63 4.31 14.25 13.06 _
decomp {AcOH) (CH arom.}), 2980- (6H,s), 3.20-3.70  (58.58) (4.33) (14.22) (13.11)
2900 (CH aliph.), (4H, m), 5.20 (1H,
1360 (SO, asym.), s), 7.70-8.20 (9H,
1160 (SQ, sym.) m}
15b 61 > 310G CoyHyp NG5 CIS, 3400 (NH), 3020 (CF,COQD): 2.90 54.78 3.83 13.31 12.20 6.75
(AcOH) (CH arom.), 2980- (6H, s), 3.10-3.80  (54.71) {(3.86) (13.26) (1217} (6.79)
2900 (CH aliph.), (4H, m}, 5.20 (1H,
1370 (8O, asym.), 5), 7.50-8.10 {(8H,
1165 (3Q, sym.) m)
Antimicrobial Activity

The antimicrobial activity of the synthesized compounds was tested against Escherichia coli DSM 423 and
Staphylococcus aureus DSM 346 using the agar cup diffusion technique® and results of the biological testing
are given in Table 2. The data showed that most of the newly synthesized compounds exhibited remarkable

effects.

Table 2: Antimicrobial Screening of Compounds (3a,b-15a,b) (inhibition zones mm)

Compd. Escherichia coli DSM 423 Smg—hglomccus aurens DSM 346
No.
3a 54 71
3b 27 40
da 33 29
4b 18 22

{Continued)
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Table 2. (Continued) Antimicrobial Screening of Compounds (3a,b-15a,b) (inhibition zones mm)

Compd. Escherichia coli DSM 423 Staphylococcus aurcus DSM 346

Na.
Sa 23 21
5b 9 36
6a _ 25
6b _ 55
Ta 24 19
7b 40 27
8a 25 22
8b _ 25
9a 45 17
9b 15 12
10a 22 57
10b . 50
ila 55 21
11b 27 38
i2a 65 30
12b 25 37
13a 58 51
13b 26 87
14a 54 71
14b 27 40
15a 33 29
15b 18 22
Tetra- 9 11

cycline

EXPERIMENTAL

The time required for completion of each reaction was monitored by TLC. Melting points are uncorrected.
NMR (8, ppm) spectra were measured on an EM-360 90-MHz spectrometer using TMS as internal standard.
IR (uv,cm™) spectra were recorded on a Pye-Unicam SP 200-G spectrophotometer. Elemental analyses were

determined on a Perkin Elmer 240 C microanalyser. MS spectra were recorded on Jeel JMS 600 instrument.
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2-Amino-4-aryl-3-cyano-6-dimethylaminosulfonyl-4H-pyrano[3.2-A]quinoline Derivatives (3a,b)

A mixture of 5-dimethylaminosulfonyl-8-gainolino! (1) (2.52 g, 0.01 mol) and cinnamonitrile derivatives
(2a,b) (0.01 mol) was heated under reflux in ethanol (50 mL} and catalytic amount of piperidine for 10 h. The
solvent was evaporated under reduced pressure and the residue was cooled. The precipitated product was

collected by filtration and recrystallized from ethanol (Table 1).

2-Amino-4-aryl-3-(4.5-dihvdro-1H-imidazol-2-yl)pyrano[3.2-k]quinolines {4a,b)

(General Procedure:

A mixture of 3a,b (0.01 mol), ethylenediamine (0.64 g, 0.011 mol, 0.8 mL) and p-toluenesulfonic acid
monochydrate (2.28 g, 0.012 mol) was heated under reflux at 200 °C for 12 h. The reaction mixture was made
alkaline with a saturated aqueous selution of sodium carbonate and the precipitate was filtered off and

recrystallized from ethanol (Table 1).

2.3-Dihydroimidazo[1,2-c]pyrimido[4',5":6,5]pyrano[3.2-k]quinolines (Sa,b)

General Procedure:

To a suspension of 4a,b (0.01 mol} in triethyl orthoformate (3 mL, 0.018 mol), was added small amount of
formic acid (0.61 g, 0.013 mol, 0.5 mL.), the mixture was heated under reflux for 6 h. After cooling to rt, the
product was collected by filtration and chromatographed on a silica gell column eluting with ethyl
acetate/methanol 7:3 as eluent, Evaporation of the eluate gave an oily residue which solidifies upon scratching

(Table 1),

2.3.6-Trihydroimidazo[1,2-c]pyrimidof4',5':6.5]pyrano[3,2-A]quinolines (6a,b-14a,b)

General Procedure:

To a solution of 2a,b (0.01 mel) and the appropriate aldehyde (0.011 mol) or ketone (0.02 mol) in absolute
ethanol (30 mL) was added conc. HCI (0.3 mL), and the mixture was stirred at 80-100 °C in a well stoppered
round bottom flask fitted with reflux condenser for 12 h. The product was isolated by column chromatograph

on silica gel with ethyl acetate/ methanol/ aq. NH; (6:2:2) as eluent.

5-Thioxo-2,3.6-trihvdroimidazo[1,2-¢c]pyrimido[4',5":6,5pvrano[3,2-A]quinolines (15a,b)
A mixture of 4a,b (0.0012 mol), carbon disulfide (6.33 g, 0.083 mol, 5 mL) in ethanol (50 mL) and two

pellets of potassium hydroxide (0.17 g, 0.003 mol) was heated on water bath for 6 h, The solid product
obtained was dissolved in water and then acidified with acetic acid. Recrystallization from acetic acid gave

brown crystals.
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