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Abstract- The reaction of cinnamonitriles (2a,b) with 5-dimethylaminosulfonyl-8- 

quinolinol(1) gave the corresponding pyranoquinoline derivatives (3a,b). The latter 

derivatives are used in the synthesis of pyrido[2',3':6,5]pyrano[3,2-hlquinolines and 

pyrimido[4',5':6,5]pyrano[3,2-h]quinolines. 

Literature survey has revealed that cinnamonitriles were used as starting materials to prepare pyran 

 derivative^.'.^ Also, sulfonamides showed divers biological act i~i t ies .~ In this respect and in continuation of 

our work for the synthesis of heterocyclic  system^,"^ we aimed to report herein the synthesis of some new 

pyranoquinoline and related heterocyclic systems. 

Our syntheses started with the reaction of cinnamonitriles (2a,b) with 5-dimethylaminosulfonyl-8-quinolinol 

(1) in ethanol in the presence of catalytic amount of piperidine to give the corresponding pyrano[3,2- 

h]quinolines (3a,b) (Scheme 1). 

Scheme 1 

Compounds (3a,b) were subjected to further reactions to give fused heterocyclic systems incorporat 

pyrimidine andior pyridine nucleus in addition to pyranoquinoline moiety. Thus, the reaction of 3a,b with 

acetic anhydride-pyridine mixture gave pyrimido[4',5':6,5]pyrano[3,2-h]quinolines (4a,b), while the reaction 

with acetic anhydride only gave the acetamido derivativesI5 (5a,b) (Scheme 2). 
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Interaction of 3a,b with fonnamide afforded aminopyrimidine derivatives (6a,b), while the reaction with 

formamide-formic acid mixture gave the corresponding pyrimidinone derivativesI5 (7a,b). Refluxing of 3a,b 

with triethyl orthofonnate in acetic anhydride gave the corresponding methanimidates (8a,b) which reacted 

with hydrazine hydrate to give 9-amino-7-aryl-5-dimethylaminosulfonyl-8-imino-7,8,9-~hyd1op~imido- 

[4',5':6,5]pyrano[3,2-hlquinolines (9a,b), while refluxing of 3a,b with phenyl isothiocyanate in pyridine 

produced 7-aryl-5-dimethylaminosulfonyl-8-imino-10-thioxo-7,8,9-10,11-pentahydropyrimido[4',5':6,5]- 

pyrano[3,2-hlquinolines (10a,b) (Scheme 3) 
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Fusion of 3a,b with ethyl cyanoacetate afforded 8-amino-7-iuyl-9-cyano-5-dimethylaminosulfonyl-1O-oxo- 

pyrido[2',3':6,5]pyrano[3,2-hlquinolines (lla,b). Treatment of 1la,b with phosphorus oxychloride gave 8- 

amino-7-aryl-lO-chloro-9-cyano-5-dimethylaminosulfonylpyrido[~,3:6,5]po[2,3-h]quinolines (12a,b), 

while treatment with phosphorus pentasulfide in refluxing pyridine afforded 8-amino-7-aryl-9-cyano-5- 

d i m e t h y l a m i n o s u l f o n y l p y r i d o [ 2 ' , 3 ' : 6 , 5 ] p ~ - 1 0 - t h i o l ( 1 3 a , b )  which were identified by the 

reaction of compounds (12a,b) with thiourea in refluxing ethanol followed by hydrolysis with sodium 

hydroxide and then acidification with HCI (Scheme 4). 

Scheme 4 

The chemical structures of the synthesized compounds were confirmed by elemental analyses and spectral 

data. IR (u, crn.') (KBr) showed the absorption bands at 1370-1360 (SO,, a s p . ) ,  1170-1 160 (SO, sym.), 

3400-3300 (NH,), 3150-3160 (NH), 2200 (CN), 1680-1670 (C=O), 3020-3000 (CH atom.), 29202900 (CH 

aliph.). NMR (6, ppm) showed the signals in the reasonal regions: 3.40-3.20 (s, 6H, 2CH,), 5.00-4.90 (s, IH, 

pyran), 6.90-8.40 (m, aromatic protons), 1.80-1.45 (t, J =  7.3 Hz, 3H, OCH,CH,), 2.90-2.80 (s, 3H, CH,). The 

physical and analytical data of pyrano[3,2-hlquinolines (3a,b), pyrimido[4',5':6,5]pyrano[3,2-hlquinolines 

(4a,b-lOa,b) and pyrido[2',3':6,5]pyrano[3,2-hlquinolines (lla,b-13a,b) are given in Table 1. 
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Table 1 .  Physical Data of Pyrano[3,2-hlquinolines (3a,b), Pyrirnid0[4',5':6,5]pyrano[3,2-h]quinolines (4a,b- 

lUa,b) and Pyrido[2',3':6,5]pyrano[3,2-h]quinoline (Ila,b-13a,b) 

Compd. Yield mp Molecular I R  (u, cm')  NMR 
No. (%) (OC) Formula (Solvent (KBr) and M S  (6, P P ~ )  

of (Solvent) 
Reeryrtallization) 

A n d  Calcdl(Found) % 
H N S CI 

,310 

286-288 

263 dec. 

252-254 

248 dec. 

,310 

236 dec. 

253-255 

241 dec. 

C,,II,,N,O,S 
(ethanol) 

(CDCI,): 3 20 
(6H. 5 ) .  4.95 
(IH, 5). 6.60 
(2H, s), 7.10- 
8.40 (9H, m) 

(CDCI,): 3.20 
(6H, s), 5.00 
(IH, s), 6.80 
(2H, r), 7.20- 
8.10 (8H, m) 

(CF,COOD): 
2.80 (311, s). 
3lO(6H,  s), 
4.90 (IH, s), 
6.80-7.90 
(9% ml 

(CF,COOD): 
2.90 (3H, s). 
3.25 (6H. r), 
4.90 (IH. s), 
7.00-8.60 
(8H. m) 

(CDCI,): 2.90 
(3H, 5). 3.30 
(6H. s), 4.90 
(IH,  s). 6.90- 
8.00 (9H. m), 
8 9 0 ( I H ,  s) 

(CF,COOD): 
2.80 (3H, s). 
3.20 (6H, r), 
5.00 (IH, s), 
7.00-8.20 
(8H. m) 

(CF,COOD): 
3.20 (6H. s). 
4.90 (IH. s), 
6.90-8.20 
(IOH. m) 

(CF,COOD): 
3.20 (6H. s), 
5.00 (IN, s), 
7.00-8.30 
(9H, ml 

(CF,COOD): 
3.30 (6H, s), 
5.00 (IH, s), 
6.90-8.20 
i10H. ml 

, ' , . ~  
(CH arom.). 2900 (CH 
aliph.1, 2200 (CN), 1360 
(SO, asym.), 1160 (SO, 

3400-3300 (NH,). 3010 
(CH arom.), 2900 (CH 

(SO, asym.), i160 (SO, 
sym.1 

3lOO(NH).3010(CH 
%om.), 2920 (CH 
aliph.), 1680 (C=O), 
1370 (SO, asym.), 1165 
(SO, sym.); mir 448 

3 I00 (NH), 3000 (CH 
aram.), 2900 (CH 
aiiph.). 1670 (C=O), 
1360 (SO, asym.). 1160 
(SO, sym.1 

3100 (NH), 3000 (CH 
arom.), 2900 (CH 
aliph.), 2200 (CN), 1660 
(C=O), 1365 (SO, 
asym.), 1160 (SO, sym.): 
d r  448 

3130 (NH), 3020 (CH 
aroml. 2920 1CH 
aliphj: 2200 (cN), 1670 
(C=O), 1360 (SO, 
asym.), 1160 (SO, sym) 

3400-3300 (NH,), 3000 
(CH arom.). 2900 (CII 
aliph.). 1360 (SO, 
asym.), 1160 (SO, sym.): 
d z  433 

C,,H,,N,O,CIS 
(ethanol) 

, ., 
(CH arom.), 2920 (CH 
aliph). 1360 (SO, 
asym.), 1160 (SO, sym.) 

C J W 4 0 4 S  
(ethanol) 

3 150 (NII), 3010 (C11 
aram.), 2900 (CII 
aliph), 1670 (C=O), 
1360 (SO, asym.), 1160 
(SO. svml. d z  433 

(Continued) 
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Table 1. (Continued) Physical Data of Pyrano[3,2-hlquinolines (3a,b), Pyrimido[4',5':6,5]pyrano[3,2- 

h]quinolines (4a,b-lOa,b) and Pyrido[2',3':6,S]pyrano[3,2-hlquinolines (lla,b-13a,b) 

Compd. Yield mp Molecular IR (u, em') NMR And. Caled/(Found) % 
No. (YO) ("C) Formula (Solvent (KBr) and MS (6, P P ~ )  C H N S CI 

of (Solvent) 
Reervstallizstinn~ 

>310 

272 dcc. 

274-276 

> 310 

>310  

277 dec. 

,310 

268 dec. C J G ' s O J  
(acetic acid) 

3100 (NH), 3000 (CH 
arom.), 2920 (CH 
aliph.), 1680 (C=O), 
1370 (SO, asym.), 1160 
(SO, vm. )  

3000 (CII arom.), 2900 
(CH aliph.), 2200 (CN), 
1360 (SO, am.), 1160 
(SO, sym;); m/z 462 

3015 (CH arom.), 2910 
(CH aliph.), 2200 (CN), 
1370 (SO2 asym.), 1160 
(SO> SYm) 

3440-3340 (NH,), 3150 
(NH), 3000 (CH arom.), 
2930 (CH aliph.), 1360 
(SO, asym.), 1160 (SO, 
SF.); mi.? 448 

SF.) 

3350,3170(NH), 3010 
(CH arom.), 2920 (CH 
aliph.), 1360 (SO* 
asym.), 1160 (SO, sym.) 
miz 541 

(CH aram.),'290b (CH 
aliph.). I360 (SO, 
asym.), 1160 (SO, sym) 
d z  576 (100%). 578 

3400,3300 (NH,), 3 160 
(NH), 3020 (CH arom.), 
2910 (CH aliph.), 2200 
(CN), 1670 (C-O), miz 
473 

(CF,COOD): 
3.25 (6H, s), 
5.00 (IH, s), 
7.00-8.30 
(9H, m) 

(DMSO-d,): 
1.80 (3H, t, 
J =  7.3 Hz), 
3.25 (6H, s), 
4,10(2H, q, 
J= 7.3 Hz), 
5.00 (IH, s), 
7.00-8.60 
(IOH, m) 

(DMSO-d,): 
1.45 (3H, t, 
J =  7.0 Hz), 
3.20 (6H, s), 
4.40 (2H, q, 
J = 7 0  Hz), 
5.00 (IH, s), 
7.00-8.20 
(9H. m) 

(CF,COOD): 
3.30 (6H, s), 
5.00 (IH, s), 
7.00-8.70 
(IOH, m) 

(CF,COOD): 
3.40 (6H, s), 
5.00 (114, s), 
7.00-8.50 
OH, m) 

(CF,COOD): 
3.10 (6H, s), 
5 0 0 ( l H ,  s), 
6.90-8.10 
( 1 4 ~  m) 

(CF,COOO): 
3.20 (6H, s), 
4.90 (IH, s), 
7.00-8.30 
(13H, m) 

(CFJOOD): 
3.10 (6H, s), 
5.00 (IN, s), 
7.10-8.20 
(9H. m) 

(Continued) 
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Table 1. (Continued) Physical Data of Pyrano[3,2-h]quinolines (3a,b), Pyrimido[4',5':6,5]pyrano[3,2. 

hlquinolines (4a,b-lOa,b) and Pyrid0[2',3':6,5]pyrano[3,2-h]quinolines (lla,b-13a,b) 

Compd. Yield mp Molecular IR (u, cm') NMR Anal. Cnlcd/(Faund) % 
No. (%) (.C) Formula (Salvmt (KBr) and MS (6, P P ~ )  C H N S CI 

of (Solvent) 
Recrystallization) 

I l b  

12a 

12b 

13a 

13b 

> 310 C,,H,,N,O,CIS 
(acetic acid) 

196-198 C,,H,,N,O,CIS 
(ethanol) 

212-214 C,,H,,N,O,CI,S 
(ethanol) 

236 dec. C,,H,,N,O,S, 
(acetic acid) 

252 dec. C,,H,,N,O,CIS, 
(acetic acid) 

3400,3300 (NHJ, 
3150 (NH), 3020 (CH 
arom.), 2920 (CH 
alioh.), 2200 (CN) 

3400.3300 (NH,), 
3000 (CH arom.), 2910 
(CH aliph.), 2200 (CN), 
dz 492 (loo%), 494 
(35%) 

3400,3300 (NH,), 
3000 (CH m m . ) ,  2900 
(CH aliph.), 2200 (CN) 

3400,3300 (NH,), 
3030 (CH arom.), 2920 
(CH aliph), 2200 (CN), 
1360 (SO, a s p . ) ,  1160 
(SO, sym.); mi7489 

3400,3300 (NH,). 
3000 (CH aram.), 2900 
(CH aliph.), 2200 (CN), 

. . 
(SO, svm) 

(CF,COOD): 
3.10 (6H, s), 
5.lO(lH,s), 
7.10-820 
(8H. m) 

(CDCI,): 3.00 
(6H, s), 4.70 
(2H, s), 5.00 
(IH, s), 6.90- 
810(9H, m) 

(CDCI,): 3.10 
(6H, s), 4.60 
(2H, s), 5.00 
(IH, s), 7.10- 
8.20 (8H, m) 

(CDCI,): 2.90 
(6H, s), 4.40 
(IH, s), 4.90 
(2H, s), 5.10 
(IH, s), 6.90- 
8.10 (9H. m) 

(CF,COOD): 
3.10 (6H. s), 
5.00 (IH, s), 
6.90-810 
(8H. m) 

EXPERIMENTAL 

The time required for completion of each reaction was monitored by TLC. Melting points are uncorrected. 

NMR (6, ppm) spectra were measured on an EM-360 90-MHz spectrometer using TMS as internal standard. 

1R (u,cm-') spectra were recorded on a Pye-Unicam SP 200-G spectrophotometer. Elemental analyses were 

carried out on a Perkin Elmer 240 C microanalyser. MS spectra were recorded on Jeol JMS 600 instrument. 

2-Amino-4-a~l-3-cvano-6-dimethvlaminosulfonl-4H-pvro3,2-hlquinoline Derivatives (3a.b) 

General Procedure: 

A mixture of 5-dimethylaminosulfonyl-8-quinolinol (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). 
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Svnthesis of 7-Aril-5-dimethvlaminosulfonvl-1O-methvl-8-oxo-8.9-dihvdro-7H-Dvrimido~4.5':6.5l~wano- 

13.2-hlauinoline Derivatives (4a.b) 

General Procedure: 

A solution of 3a,b (0.01 mol) in acetic anhydridelpyridine mixture (15 mL, 2: 1) was heated under reflux on 

a steam bath for 8 h, then allowed to cool and poured into ice cold water. The solid products were collected, 

washed several times with water and recrystallized from ethanol (Table 1). 

2-Acetamido-3-cvano-6-dimethvlaminosulfonl-4H-ano3.2-hlauinoline Derivatives (5a.b) 

General Procedure: 

Each compound (3a,b) (0.01 mol) was heated under reflux in acetic anhydride (20 mL, 0.21 mol) for 5 h. The 

products were collected, washed several times with water and recrystallized from dioxane (Table 1). 

8-Amino-7-arvl-5-dimethvlaminosulfonvl-7H-~wimido4,5':65l~ano3.2-hlauinoline Derivatives I6a.b) 

General Procedure: 

A mixture of 3a,b (0.01 mol) and formamide (20 mL, 0.50 mol) was heated under reflux for 4 h. The reaction 

mixture was allowed to cool and the product was collected, washed several times with ethanol and 

recrystallized from ethanol (Table 1). 

7-~l-5-dimethvlaminosulfonvl-8-oxo-7H-~mido,5:6,5l~ano3.2-hlauinoline Derivatives (7a.b) 

General Procedure: 

A mixture of 3a,b (0.01 mol) and formic acid (7 mL, 0.17 mol) in formamide (20 mL) was refluxed for 5 h. 

The reaction mixture was cooled, poured into ice cold water and the precipitate was collected and 

recrystallized from ethanol (Table 1). 

4-A~l-3-cvano-6-dimethvlaminosulfonvl-2-ethoxvmethvlenino-4H-pwano13,2-hlauinoline Derivatives 

(Sa-bJ 

General Procedure: 

A mixture of 3a,b (0.01 mol) and triethyl orthoformate (3 mL, 0.01 8 mol) in acetic anhydride (20 mL) was 

refluxed for 3 h, and allowed to cool. The solid product was collected and recrystallized from dioxane (Table 

1 ). 

9-Amino-7-arvl-5-dimethvlaminosulfonvl-8-imino-7,8.9-trihv~opwimido~4.5~:6,5l~wano~3,2-hlauinoline 

Derivatives (9a.b) 
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General Procedure: 

To a suspension of compounds (8a,b) (0.003 mol) in benzene (50 mL), was added hydrazine hydrate (12 mL, 

0.25 mol, 30%), the reaction mixture was stirred at rt for 7 h. The product was collected and recrystallized 

from ethanol (Table 1). 

7-A~l-5-dimethylminosulfon~l-8-imino-10-thioxo-7,8.9.10,1 I-~entah~dro~yrimidol4'.5':6,51~~ano~3,2- 

hlquinoline Derivatives (lOa.b) 

General Procedure: 

A mixture of 3a,b (0.01 mol) and phenyl isothiocyanate (1.35 g, 0.01 mol) in dry pyridine (25 mL) was heated 

under reflux for 20 h, and allowed to cool. The reaction mixture was poured into cold water, whereby a solid 

product was separated and recrystallized from dioxane (Table 1). 

Synthesis of 8-Amino-7-arvl-9-c~ano-5-dimeth~laminosulfon~l-l0-oxo-~vrido12',3':6.51~yrano~3,2-hl- 

quinoline Derivatives (1la.b) 

General Procedure: 

A mixture of 3a,b (0.01 mol) and ethyl cyanoacetate (1.13 g, 0.01 mol, 1 mL) was fused for 2 h. The solid 

product was collected and recrystallized from acetic acid (Table 1). 

Synthesis of 8-Amino-7-arvl-l0-chloro-9-cyano-5-dimethyIminosulfonyl~yrido12',3':6,5l~yrano~3,2-h~- 

quinoline Derivatives (12.b) 

General Procedure: 

A mixture of l la ,b  and phosphorus oxychloride (15 mL, 0.21 mol) was refluxed for 5 h, then the reaction 

mixture was allowed to cool and poured into ice cold water. The solid product was collected and 

recrystallized from ethanol (Table 1). 

Synthesis of 8-Amino-7-arvl-9-cyano-5-dimethylaminosulfon~~rido12'.3':6,5l~o3,2-hlquinoline-10- 

thiol Derivatives (13a.b) 

General Procedure (A): 

A mixture of l la ,b  (0.01 mol) and phosphorus pentasulfide (4.4 g, 0.01 mol) in pyridine (30 mL) was 

refluxed for 7 h. The reaction mixture was allowed to cool, poured into ice cold water and the product was 

recrystallized from acetic acid (Table 1). 

General Procedure (B): 

A mixture of l la ,b (0.01 mol) and thiourea (0.76 g, 0.01 mol) in ethanol (50 mL) was refluxed for 7 h, and 
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allowed to cool. The solid product was collected, dissolved in NaOH solution (lo%, 10 mL) and then 

acidified with hydrochloric acid. The precipitate product was collected and recrystallized from acetic acid 

(Table 1). 
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