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Abstract: Ethyl 2-amino-4-aryl-6-chloro-4-H-pyrano[3,2-h]quinoline-3-carboxylate 1a-e was
converted into ethyl 2-(1-pyrrolyl)-4-aryl-6-chloro-4H-pyrano[3,2-h]quinoline-3-carboxylate 2a-e.
Several derivatives of the latter compound have been synthesized. Also, the synthesis of 7-aryl-5-
chloropyrrolo[1",2":1',2']pyrazino[5,6:5',6']pyrano- [3,2-h]quinoline and other related heterocycles are
described.
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Introduction

Recent years have witnessed the synthesis and characterization 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 pyrano-
quinoline derivatives has gaind very important goals to be used as antimicrobial
activity (1-3). The pyrrolopyrazine derivatives were reported by Robba and his
colleagues (4-8). We are presently involved in a program directed to the synthesis of
pyrrolo[1",2":1',2'|pyrazino($,6:5',6'Jpyrano[ 3,2-h]quinoline derivatives and related
hexacyclic heterocycles. (Scheme-1)

Experimental

The time required for completion of each reaction was monitored by TLC. Melting
points are uncorrected. NMR(S, ppm) spectra were measured on an EM-360 90-MHZ
spectrometer using TMS as internal standard. IR(y, cm") spectra were recorded on a
Nicolet Jeol Technique in the rang of 4000-400 cm™' 205 FTIR with KBr. Elemental
analysis were determined on a perkin Elmer 240 C microanalyser. Mass spectra were
recorded on Jeol JMS 600 instrement.

Ethyl 2-amino-4-aryl-6-chloro-4H-pyrano(3,2-h]quinoline-3-carboxylate 1a-e:

A mixture of cinnamonnitrile derivatives (0.01 mol) and S-chloro-8-quinolinol (0.01
mol) was heated under reflux in absolute ethanol (50 ml) using a catalytic amount of
piperidine for 6h. The solvent was evaporated under reduced pressure, cooled and the
precipitates were collected by filtration and recrystallized from methanol.
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Ethyl 2-(1-pyrrolyl)-4-aryl-6-chloro-4H-pyrano|3,2-h]quinoline-3-carboxylate
2a-e:

General procedure:

A mixture ofila-e (0.01 mol) an 2,5-dimethoxytetrahydrofuran (0.01 mol) in acetic
acid (50 ml) was heated under reflux for two hours. After cooling, the precipitates
formed was filtered off and recrystallized from ethanol.
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2-(1-pyrrolyl)-4-aryl-6-chloro-4H-pyrano[3,2-h]quinoline-3-carbohydrazide 3a-e:
General procedure:

To a solution of the ester 2a-e (0.01 mol) in hot ethanol (60 ml) was added an excess
of hydrazine hydrate (5 ml, 98%) and the reaction mixture was refluxed for Sh. The
solid product obtained was filtered off and recrystallized from acetic acid.

2-(1-pyrrolyl)-3-[(3,5-dimethylpyrazol-1-yl)carbonyl]-4-arvyl-6-chloro-4H-
pyrano[3,2-h]quinolines 4a-e:

General Procedure:

A mixture of 3a-e (0.01 mol) and excess of acetylacetone (10 ml) was refluxed for 5h.
The excess acetylacetone was eliminated in vacuo and the solid product was collected
and recrystallized from ethanol.

2-(1-pyrrolyl)-4-aryl-6-chloro-4H-pyrano|3,2-hlquinoline-3-oylazide Sa-e:
General Procedure:

To a solution of 3a-e (0.01 mol) in glacial acetic acid (40 ml) a solution of sodium
nitrite (0.01 mol in 10 ml water) was added at room temperature with stirring. Stirring
was continued for 30 minutes and the precipitates were filtered off, washed with water
and recrystallized from benzene.

Ethyl 2-(1-pyrrolyl)-4-aryl-6-chloro-4H-pyrano|3,2-h]quinoline-3-carboxylate
6a-e:

General procedure:

Each compound of 5a-e (0.01 mol) was heated under reflux in excess absolute ethanol
(50 ml) for 2h. The reaction mixture was concentrated and left to cool. The solid
product was recrystallized from ethanol.

4-[2-(1-pyrrolyl)-4-aryl-6-chloro-4H-pyrano|3,2-h]quinoline-3-yl]semicarbazide
Ta-e:

General Procedure:

A mixture of Sa-e (0.01 mol) and hydrazine hydrate (10 ml) was refluxed for 1h. On
cooling the solid product obtained was filtered off, washed with ethanol and
recrystallized from ethanol.

7-Aryl-5-chloro-9-o0xo-8,9-dihydropyrrolo[1'",2'":1',2'|pyrazino[5,6:5',6'|pyrano-
[3,2-h]quinoline 8a-e:

General Procedure:

Asolution of 5a-e (0.01 mol) in xylene (15 ml) was refluxed for one hour and then
allowed to cool. The formed product was filtered off and recrystallized from ethanol.

7-Aryl-5,9-dichloropyrrolo[1",2":1',2'] pyrazino|5,6:5',6'|pyrano[3,2-h]quinoline
9a-e:

General Procedure:

A suspension of 8a-e (0.01 mol) in phosphoryl chloride (25 ml) was heated under
reflux for 4 hours. The cold reaction mixture was poured into ice-water mixture, the
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residual solid product was worked up in an ammonium hydroxide-ice mixture, filtered
,washed with water and recrystallized from benzene.

7-Aryl-5-chloro-9-hydrazinopyrrolo[1',2":1',2'| pyrazino[5,6:5',6'|pyrano[3,2-h]
quinoline 10a-e:

General Procedure:

A mixture of 9a-e (0.01 mol) and hydrazine hydrate (5 ml, 98%) in ethanol (25 ml)
was heated under reflux for 5h. The product formed after cooling was filtered, washed
with ethanol and recrystallized from dioxane.

7-Aryl-5-chloro-9-methyl[1,2,4]triazolo[3",4'":3',4'|pyrrolo[1',2'":1',2'| pyrazino-
[5,6:5',6'|pyrano[3,2-h]quinoline 11a-e:

General Procedure:

A solution of 10a-e (0.01mol) in acetic acid (30 ml) was heated under reflux for 6h.
The reaction mixture was concentrated in vacuo and the solid product was collected,
washed with water and recrystallized from acetic acid.

7-Aryl-5-chloro-9-thioxo-9,10-dihydro[1,2,4]triazolo[3",4":3',4'] pyrrolo-
[¥1",2":1',2'] pyrazino[5,6:5',6'|pyrano[3,2-h]quinoline 12a-e:

General Procedure:

A mixture of 10a-e (0.01 mol), in carbon disulfide (3 ml) in ethanol (30 ml) and two
pellets of potassium hydroxide was heated under reflux on water bath for 6h. The
solid product obtained was dissolved in water then acidified with acetic acid and
recrystallized from dioxane.

Antimicrobial Activity

The antimicrobial activity of the synthesized compounds was tested against
Escherichia coli and staphylococcus aureus using the agar cup diffusion
technique(11) and results of the biological testing are given in Table 2. The data
showed that most of the newly synthesized compounds exhibited remarkable effects.
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Table - 1 : Physical Data of Pyrrolo[1",2":1',2']pyrazino[5,6:5',6'pyrano{3,2-h]quinoline
derivatives and related heterocyclic heterocycles 1a-e-12a-e.

. Compd. | Yicld Mp Molecular IR NMR Anal.Calcd/(Found) %
No. % o) Formula (‘y,cm") (6,ppm) C H 1 N S Cl
(KBr)and MS (solvent) i
i ta 3] 114-116 Call: NI 3273-3160(NT k) {CDCLY:S. 10(11,0). 66 22 4.50 736 9.32
| 1735(CO) v INOIDA20Q1L, | ©634) | @46) | (7.43) i 1926
g 181,383 7.10-8.50(9H.m).8 90 i
: @iLe
b 7 101-103 CHInNOLT | 33243180(NER), | (CDCIN:2.2003149). 6430 266 682 864
' 1716(C0) 180104252 L), | G444) | (473 | 67V 8.71)
! { 5.10(1H2).700-R 45
[ i (811,m),8.90021Ls)
|' le 72 96-98 CalhuNaOKT | 33%0324XNIT), | (CRCOM)SI0(ITTy), | 59.22 3.79 987 834 |
b 170CY LT00ILOAI5QILY, | 3930 | Q.70 | 9n (R28) |
| 7.10-8 A0(R1 L) !
T 5] 117-119 CRllgNOKCH | 33603 18G(NTT), | (CPRyCOON)S 00118, | 61.54 208 7.56 957 |
: 1711€C0) 350010400Q11Lg. | 16165 | @16y | (747 (v.46)
| 6807 3000 L)
Ic %0 8383 CALiNOKCIS | 33243196(NI ). [ (CHKOOINS00(TILs), | 5898 39 724 830 (AT
1716(C0) 35031L0.4.0002Lq, | (5R8S) | 8% | @3 | ®22 | (v30)
6 60-7.80{7TH.m)
2 62 126 Casd hioNAKWCL 1700CO) . CDCLY:3.50¢311.0, 69.68 244 6.50 824
419,421 43002H,Q,5. 10(IHR), | (6982) | (448) [ (64)) *®.16)
6.40(21 1,;m),6.75(21 1,m),
7.10-8.60(9 L) :
1) 71 89 CaHaN O 171{CO) (CNC1):2.30(3H, 9, 6714 459 : GOR 730
34001LD4.3021LG). | b761) | 451 | (616 (183
s 5.00(1118).6.50(21 Lim),
| 6.80(2H.m). 7 20-8 50
' (8110}
2 33 142 | GllalOK 1700(CO) (CDCI):3 5003H,0). 6309 341 883 746
i 420Q211,9).8. 1010, | (6320) | (3.76) | 8% 735
: 6.50Q2ILm),6.70(1 1.m).
7.30-8.50(811.m)
2d 7 176 CoHaNYOC 1720(CO)’ (CDCIYA SO T, 65.6% 407 666 FT)
4.300211,q),5.10(111.8), (65.74) | (4.12) (6.74) (R.35)
6.40(211L.m),6.60(213 ), :
[ 6.80-8.20(711.m) | !
[ 2¢ 68 98 ColliG(WCIS | 1722(CO) (CDC1):3.5031.1), 6321 392 G4l | 735 812
i 430211.0),5.100100,), | @330 | @8 | 635 | (742 | R2D)
! 6.40021Lan).6.60(21 1im), l
i Sl 6.80-8.30(7iL.m) |
B 65 134 CallN4XCl 1700(CON3324- | (CRCOODYSUO(I11s), | 66.26 a3 1344 | 852
: [ 3206(N11),3452 | 64021 1m)6.70Q200m), | 66.15) | (4.16) ; (la.so ' @60
' l 1 Y TEPTOIN AT YT N T S I S S
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Table -1 continued : Physical Data of Pyrrolo[1",2":1',2'}pyrazino[5,6:5',6'Jpyrano[3,2-
h]quinoline derivatives and related heterocyclic heterocycles 1a-e-12a-e.

Compd. | Yield Mp Molecular T IR NMR Apal.Calced/(Found) %
No. % (‘C) Formula | (y,em”) (8,ppm) C | H N S Cl
i i (KBr)and MS (solvent) :
b 75 151 | CullgNOCT 1 1716(C0O)3312- (CFRCOMM):2.40(3HS), | 64.49 4.29 12.34 794
| 3202(NH,),3450 SITHS,64002H,m), | (64.58) | @3 | (124D (785
] L INLD 6.70(21L,m),7.10-8.40 :
| | (81Lm) : 1
T 3z | & 121 Cull, NsOLT | 1710(C0),3300- (CRCOOM)500(IH S, | 59.80 349 1 1517 T 769
| l ¢ 3200(N11-),3450 6.40Q2HmM),6.702H.m), | (59.95) [ 342 | (1523) D)
. ; H (NH) 1 7.20-8.20(R1 L.m) :
! 3 T 71 1T 18y CayHuNLCL 1700(C0),3320- | (CFCOOD)S.10(11Ls), | 6199 172 13.77 837
1 3215(N11;).3435 6.202Hm6.602H.m), | (61.86) | (367 | (13.69) (8.50)
t (NTD) 6.80-8, 50(711.m) i
3e 72 > 340 Cod L NOLCIS | 1700(C0),3310- (CFHLCOOD):S.10(11Ls), | 5963 3.58 1325 7.59 %39
A2000NH),3420 6.2020,m).6.602Hm), | (5979 | (3.62) | (1319 | (768 | (R2p
(NID 6.90-8.40(7H,m)
4 61 251 CalluNOCl 1700(CO),m/z (CDCL): 1.R0(GH, ), 69.91 4,40 11.65 738
481,483 S00(111,8).63021Lm), | 6979 | @37 | (1.79) (7.:46)
6.55(2H.m).7.10-8.50
BRCE)) L

ib 70 173 CallaN&L) 700CO) (CDCR):2.30311,5). 70.36 4.6% 11.32 717
5.10(11L5).6.30Q21Lm), | (7047 | (.74) | (11.41) (7.2%)
6.50(211,m),7.20-8.40)

(8Hom) J

4c 65 133 CaliN«<LC) 1720(CO) (CPCLY:5. 10(IH %), 6393 383 1332 | 6.75
6.40(211,m),6.60(2 ), | (G3.8%) | G.7N | (1324 | 16.65)
7.30-8.40(R1 1. m) :

Id 74 >340 CuelLeN& HC1 1716{CO) {CDC1Y.50(11,%), 6630 | 407 11.90 ] 754
630020LmY A S0Q2ILm). | (66.42) © (41N | (11R]) . (7.42)
7.10-8.20(71 Lun) ! L =

4o [ 12 C2HoNOCIS | 1722(C0) (COCLY:S O(1H.5). 64.11 303 .51 ; 639 729

| 6.30(211L,m).6.5021[m), | (6322) | (387) { (1143) |« (6.66) | (1.1®
) 7.20-8.40(7H.m) |
[T sa 62 185 Cil hNgRCl 2213(Ny) 1716 (CIXCL:5. 101 5.9), I 64.56 330 1637 | 830
| (COY/ 428430 | 6.40(21{.m)6.602tLun), | (GOOK) | (A.38) [ (16.48) 1 (%19
; : 7.30-8.60(9111n) : !
l 5b 67 108 [ CauHuNOCL 218N, 1710 (C1XCL):2.50(3H,5), 62935 352 1550 7 7.75
{ [(9)) S.10(111,),6.40Q1Lm), | (62.82) [ (3.47) | (15.43) | (7.82)
' 6.6I(2t1,m),7.30-8.50 { |

TERRTLS N e .__.4\ UL U | e SR (KITD e | i
- 3¢ 61 193 CadTaNOL) 2210(NW), 1700 (CIXC1):5. 11 HL), 60.20 286 1527 ! AL
| [ [«9)) 6402166002 Lm), | (6031 | (294 | (1549) LYA )
i i | 7.30-8.008 Lo i o o
s T 70 338 1 CuHaN«&OCI 2214(N,), 16RO (CIC1H):5.0(1H.8), i 6036 290 1676 T 850
| ! 3 D) 6.3022H,m),6 50Q2H,m), | 160.48) | (284) | (16.88) Po8a3)
| | i 6.80-8. 10(711,m) {
B 257 ] CulliN;OKIS T 2216(N), 1670 (CDCL):5.0(1ELS), 38.12 2.79 16.14 740 , 8%

: «m 6302Hm).6.5021m), | (5822) { (287 | (1625) | (7.51) | (825
i i l 6.%0-8. 10(7H.1m)
[ 6a { T2 30 ] CuHaNAOCI 3375(NT), 1700 (CRCOOM:210GHY, | 6733 152 943 796
] ! (CO) /2 346,448 | 4.20211.0),5.10(111,9), (6747) | 14.5%) | (936) B04;
| | ‘ 63020 Lm),6 602H,m),
Pl S el (A W B SR Y o T30-8500HMY )
i I 192 1 CullaNYOLY | 345T(NID.1703 (CHCOOM:2.10Q3110. | 6561 466 $.83 746
_ i | o) 2U0GHDA1020Lg, | (65.45) | (4.58) | (%92 D76
[ i ! i 5.10(111,5),6. 3021 Lym), |

| s . 6 6U(211,tn),7 30-8.40 |
] | ; ! { @lLm) i |
: [ S0 | >30T CllaNQOCT T 342 1ININ 1700 (C1-COODY:2.1031LD. | 61.16 3.90 11.42 i 723
| i ! | Loy 4105100111, | (6130) | 378 | (11.29) eED)
‘ i i I 6.30(2L1as).6 G2 Lm). |

; | ! 7.20-8.50(811,m) ;
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Table - 1 continued : Physical Data of Pyrrolo[1",2":1',2']pyrazino[5,6:5',6']pyrano([3,2-
h}quinoline derivatives and related heterocyclic heterocycles 1a-e-12a-e.

i Compd. | Yield Mp Molccular IR NMR Anal.Calcd/(Found) %
( No. % ‘C) Formula (.em™) (5,ppm) Gl N l S Ql
» (XBr)and MS (solvent) iy : i
i od 79 340 CaHuNYOLT 3305(NIT).1705 (CRCODM2 03,0, |~ 63.37 [_ 116 964 | N
©w 410@2H,Q,6.202Hm), | 63.22) | @28 | (u7s) | | @2 |
l $ 6.400211.r).7.00- i .
i [ 8.30(71L.m} ]
6e 82 285 | CpHaNOWLIS 3415(NH), 1700 (CFCOO0D):2 203110, 61.11 4.01 $30 710 785
l €o) 4.10211.9,62020m), | (61.28) | @i | @2 | @200 | a9 |
: 6.A0(2H,m),7.00- ;
| 8.30(7H.m) |
[ T 70 328 Cad WNOCI BA0IIG0NHY, | (CF-COOD I(IHs). | 63 95 420 1622 R22
: 334T(NID. 1690 6.20-8.301311,m) G380 | @y | (1618 (8.30)
e 432438 |
76 75 1 246 Crl N RCL | 3340-32)0(NIT, (CFCOON)3 2001 1s). | 6240 436 15.16 7.69
i 3450(N1D).1670 5.10(111,8),6.25-8.30 (6255 | (442) | (15.29) (778
: €O {121 Lam)
T @ 1 26 Cl [ NOQ) I33LABONHY). | (CFCOOD)S IINIHS), | 57.92 359 1 1763 744
| 3440(N11), 1665 620-8.40(12) 1,m) 5771 | Q64 ) 17.74) | @50
: @wo) { SH B O AL
7 TR >40 CyHNOCI 3300-3200(NILY. | (CFCOOD:5 00(IH., | 5978 382 1 16607 R42
. 3435(NH), 1670 6.30-8.45(1 1 H.an 969 | (376) ! nean | 8.5 |
B N (40) } : ] l
¢ | 82 >340 CRllNGRCIST [ 33153200NLE), | (CFHCOODYS wlILs), | 5758 368 | 1599 . 733 TR
- 3427(NIDI6RS | 6.30-R.40(11TT,m) $746) | 71 s (1582) | (7.44) | (2
} (€O !
TR L2 TIM0 T Ol NG T R38SNTDL 1690 | (CIACOODYS.10(IHs). | 69.08 353, 1031 R77
i i (COMM7 400402 ! 6.45-8.25(121Lm) 920 | (361 | (1062 (R26) i
& | 6 196 CrHi N;OC ‘lmqmn,neuu (CFCOOD):2 303 (T8, | 67.08 3757 9 826 ¢
! : ey 5 10(111,5),6 40-8.30 (0720 | (382) i (98N Powan )
| { g (LIH.m) : 1
l fe 6l >340 CalluNOCT | 3390(NT), 1650 (CICOOD).510(1TsY, | 62.09 295 | 1260 7.9%
i (COY 6 40-8.30(1 lH,m) 6220 | 30D (274 | 18.06)
81 66 =340 CoulIaNLRCT ] 3380(NHY, 1700 (CHCOODYS 00(1T13), | 64 70 301 1078 911
l___ S % b i LT w1 e2sR30U0HmM | 6459 [ 3.9 | (10.K6) (9.26)
| Re .69 >140 Coll:NLLCIS } 3380(NID), 1664 (CICOOD.S.00(1TLx). | 62137 |7 298 10.35 79 875
I ' (CO) 6.25-8.30(101 Lm) 16226) | 287 | 103 | (783 | (88D
o0y 70 254 CloNOCL, | (CDCLY 5.10(111.5), 66.0% 313 10.05 16.97
i | 6.35-%.40(121 L) ©6.I7 | Qun | (u.l4) (16.83) i
IEREE 232 CalloNORCT, | (CCT):2.30311,9), 64.28 337 93 1583 1
: | ! S 10(111L8),6 30-8.40 ©64.39) | (343 | @an (572 |
i i | (11H.m)
M e ¢ e 228 CollaNOCE: | (CCIS. 10(THS), 5961 2.6 12.09 1532
| i €.30-8.40(1 L[Lm) G970 | @36 | a2y (15.20)
l T 298 CallnNOLly | (CDCLY 5.00(11.5). 61.77 272 1029 17.39
g 6.25-8.30(101 Len) 6164 | @68 | (0w (17.27
9% 1 N 291 CaHaNSOCTS (CDCT) 5.000H 1), 3942 261 PED) 756 1673
| | 6.25-R 300101 1,m) G930 [ @sh | @8y | dom | (16.60)
T e T e 294 Col IN§OCl 3320-3206¢N11). | (CECOOD)5.10(1MLs), | 6674 390 1692 853
; 3450(N11).m 6.30-8.20(12} Lim) ©6.62) [ @20 | 0699 (R66)
i 114,416
oy | a6 282 CuHaNOLCl 3300-3195(NHy), 1 (CFCOOM230(3H5), | 6493 409 1 1578 R00
; 3416(N11) 5.10(1IL£).6.30-8.20 wasm | sy U asen (7.89)
(11H,m)
e ' 62 257 CoHENGOC 335A202NIL),  § (CFHCOOD) 5.10(UT15), | 6019 3.30 1832 774
& Adh 55 Bl il S | il o bsaaeann 1 630-R30(11Lm) (©0.30) | (34D [ 84m (781
ol ] 68 >340 Col LN 3300-3180NLLY), | (CFCOOD).5.001ILs), | 62.45 349 | 1735 |' T R
3446(N1D i 6.20-8.25(1U1 Lm) 16250 | 357 | 173D 8.8
10c 7 CH CiHWNQOCIS | 33103165(NH,), | (CFCOODTS 00(IH), | 60.05 136 16.68 7.64 &.15
ol e } 34S0(NID | 6.20-8.25(101 Lem) ©60.15) | 42 | gesn ! @sm | 83%)
lhu 55 IR C2HLNOCH DO 21003119, GRSG 168 f60d 7T TR T
! | 5.100111,5).6.30-8.10 6845y | (.70 | (1606 &N
| i (1IZHm) |
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Table - 1 continued : Physical Data of Pyrrolo[1",2":1',2']pyrazino{5,6:5',6']pyrano[3,2-
h]quinoline derivatives and related heterocyclic heterocycles 1a-e-12a-e.

: Compd. | Yield Mp Molecular IR NMR Anal.Calcd/(Found) %
| N % 0 Formula (y,em ) (8.ppm) [ N s i oa
! & (KBr)and MS (solvent) ! .
T T 38~ [ 234 CaHigN&LCY (CDCy) 2.10(311.%), 6673 3.88 1477 7.59
! H § 3.20(3H.9).5.10(1H.s), 66.60) | 3.93) | (14.86) (7.48)
| ; 6.30-8.20(1 11 Lm)
T 54 257 C:dLNOCT (CDCRY 2. 10GH.), 6403 322 14.94 757
l { 5.10¢111,%),6.30-8.20 64.13) | 3.16) | (14.84) 17.66)
) (1 L)
T 60 =340 CoHNOCT (CICTL):2. 10G3TLY), 04.56 330 16.37 130
5.00(1H,5).6.20-8.35 ©64.4Y) | (0.20) | 1629 (8.43)
! (10U ,m)
e 63 195 Cll:NAXIS (CDCHY2.100311 ), 62.32 318 1578 FEE) R00
5.00(1H.9),6.20-8.35 6236) | 329 | @sen !l gan | @1
Q0 1Lm)
12 39 191 CAlNOCIS | 3350(NTD.0190 {CFCOONYS. 10(HTIR), | 6321 310 1536 7.04 779
(CS)m/ 356,358 | 6.30-8.25(121 Lim) 63.30) | @3on | wses) : (213) | (788)
12b 62 >340 Cul [ NGRCIS | 3400(NIT).1190 (CFCOOD 2,50 ELs), | 6178 332 1441 ¢ 66l 730
() 5.10(111,9),6.30-8.30 (6189 [ Q38) | (1432) | 662 | (74D
(11ILm ;
12 38 263 Col NOCIS | 3350(NED,1190 (CFROOOMS. 1001115, | 57.53 2.02 1678 T Al 709
Les 6.30-8.30(1 /L) 15743) | 2.36) ! (1686) | (6500 | (7.19
12d 65 1 121 | CzHoNOCIS | 325,195 (CECOOM S 10(IH). | 59.25 271 1571 7.20 796
; (&) 6.20-8.30(10] Lam) 3937 | @65 | (562 | (71.12) | 8y
M e Y 3340 | CoHoNUICIS, | D34K(NH).1180 (CFCOODYS.I0(1Hs). | ST.18 262 | 1516 | (589 768
l : i (CS) 6.20-8.30(1011,m) (5729 | @236 j as2d | a8 | (25D

Table-2 : Antimicrobial screening of compounds 1a-e-12a-e (inhibition zones mm)

| Compd. No. Escherichia coli ! ts '.‘mm‘ 8. | Compd. No. Escherichia cofi | m}%&
: 1a 18 | 25 7a 27 36
[ 1p 29 i 33 7b 43 32

1c 5 17 7c 25 16

1d 26 , 39 7d 31 34

le 45 | 62 7e 47 29
: 2a : 20 i 29 8a 225 N " S 200
| 2b 33 ! 35 8b 35 24
! 2¢ 19 ! - 8¢ 3 % 29

2d 17 5 21 8d 22 25

2e e 36 1 50 8e 33 39
| 3a | 22 | 31 9a 26 31
i___3b 1 37 i 27 9b 40 , 28
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Table-2 continued : Antimicrobial screening of compounds 1a-e-12a-e(inhibition

Zones mm)
] g Stapbviococcus . Staphylococcus
Compd. No. Escherichia coli Sk Compd. Ne. -i[ Eschorichia coli e
3¢ 26 19 ¢ ! 26 35
3d 23 28 9d 31 28
3e 2 i 57 [ 37 44
42 T 18 { 21 108 21 25
4b 23 i 19 10b 36 22
4c 18 24 10¢ SO 2 2 RN | S e 2
4d S 16 10d 25 23
de 22 = 10 | 31 .
Sa 24 33 11a ol 21 |
: 5b H 40 29 11b 29 = :
[ Sc { 14 22 1lc - 19 i
i 5 27 3 11d 18 -
{ Se | 44 61 1le 24 21
6a i 19 21 12a SRR ) | D 6
6b 25 19 12b 45 31
6¢ 23 ) E A o P T 350 30 38
6d 26 23 12d 44 32
; 6¢ 24 31 12e 39 46
[ Tetracycline 12 15 Tetracycline 12 15

Results and Discussions

It has been found that 5-chloro-8-quinolinol reacts with ylidennitriles in ethanol and
in the presence of catalytic amount of piperidine for which two products 1a-e and
1'a-e seemed possible. Structures 1a-e were establish for the reaction products based
on 'H-NMR spectra which revealed the presence of 4H-pyran proton at 5.00-5.10
ppm, thus the structure 1'a-e were ruled out (9,10).

a
~ N
@ + P—coot-:t —_— Ar OR Ny
OH A O~ cooEt COOEt
NH, Ar

1a-e 1a-e

The amino function of ethyl 2-amino-4-aryl-6-chloro-4H-pyrano[3,2-h]quinolines
1a-e were easily converted to the corresponding 1-pyrrolyl group (7) via the
interaction with 2,5-dimethoxytetrahydrofuran in boiling acetic acid to give 2a-e. The
latter pyrrolyl ester was reacted with hydrazine hydrate to give the pyrrolyl hydrazide
3a-e. The pyrazolyl derivatives 4a-e were the product of the reaction between the
hydrazides 3a-e and acetylacetone. The treatment of the hydrazides 3a-e with nitrous
acid gave the corresponding 2-(1-pyrrolyl)-4-aryl-6-chloro-4H-pyrano[3,2-h]quinolin-
3-oylazides 5a-e. This acid azide is versatile compound and could be transformed into
a variety of derivatives. When 5a-e were heated in boiling ethanol the ethyl carbamate
6a-e were obtained. When they were reacted with hydrazine hydrate, the products
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were the semicarbazides 7a-e. Obviously these reactions went through the
intermediate isocyanate Sa-e formed via Curtius rearrangement of Sa-e. Heating the
acid azides Sa-e in a high-boiling point inert solvent such as xylene led to Curtius
rearrangement with concomitant ring closure of the isocyanate intermediate Sa-e
giving 7-aryl-5-chloro-9-o0x0-8,9-dihydropyrrolo[1",2":1',2'|pyrazino [5,6:5',6']-
pyrano[3,2-h]quinolines 8a-e. The formation of 8a-e are due to the high reactivity of
the isocyanate intermediate which could not be isolated under the reaction conditions
used.

The latter oxo compounds 8a-e could be transformed into the corresponding chloro
derivatives 9a-e by heating with phosphoryl chloride under reflux. The reactivity of
the chlorine atom of 9a-e was shown by its easy displacement using various
nucleophilic reagents such as hydrazine hydrate to give 10a-e. The hydrazine hydrate
derivatives 10a-e proved to be a useful compound for synthetics. The triazolo
derivatives 11a-e and 12a-e were produced from the reaction of 10a-e with acetic acid
and carbon disulfide respectively Table 1. All the newly synthesized compounds were

tested against Escherichia coli and staphylococcus aureus and the data are listed in
Table 2.

Conclusions

This work reports a facile method for the synthesis of fused pyranoquinoline
derivatives.
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