This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1
4
g

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

i S-;'!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290

¢ Silicon

i and the Related Elements

1 T SYNTHESIS AND REACTIONS OF 2-CHLOROMETHYL-13-(2-FURYL)-

Bl 3,4,11,12-TETRAHYDRO-4-OXOPYRIMIDO[ 4',5:4,5] THIENO[ 2,3-b]-
BENZO[h]QUINOLINE
Ahmed A. A. Atalla; Etify A. Bakhite; Shaban M. Radwan”

i ¢ Chemistry Department, Faculty of Science, Al-Azhar University, Assiut, Egypt ® Chemistry

-_5, Department, Faculty of Science, Assiut University, Assiut, Egypt

!

To cite this Article Atalla, Ahmed A. A., Bakhite, Etify A. and Radwan, Shaban M.(1995) 'SYNTHESIS AND REACTIONS
OF 2-CHLOROMETHYL-13-(2-FURYL)-3,4,11,12-TETRAHYDRO-4-OXOPYRIMIDO(4',5":4,5] THIENO[ 2,3-b]-
BENZO[h]QUINOLINE', Phosphorus, Sulfur, and Silicon and the Related Elements, 101: 1, 83 — 90

To link to this Article: DOIL: 10.1080/10426509508042502
URL: http://dx.doi.org/10.1080/10426509508042502

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://ww informaworld.coniterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509508042502
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10: 18 29 January 2011

Downl oaded At:

Phosphorus. Sulfur, and Silicon, 1995. Vol. 101. pp. 83-90 © 1995 OPA (Overseas Publishers Association)
Reprints available directly from the publisher Amsterdam B.V. Published under license by
Photocopying permitted by license only Gordon and Breach Science Publishers SA

Printed in Malaysia

SYNTHESIS AND REACTIONS OF
2-CHLOROMETHYL-13-(2-FURYL)-3,4,11,12-
TETRAHYDRO-4-
OXOPYRIMIDOI4',5':4,5]THIENO|2,3-b]-
BENZO[h]QUINOLINE
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and
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3-Amino-2-carbamoyl-5,6-dihydro-4-(2-furyl)-thieno[2,3-b|-benzo[h]quinoline (3) was synthesized and
allowed to react with chloroacetyl chloride to give N-chloroacetyl derivative 4. Cyclization of 4 into
the title compound 5 was achieved in boiling acetic anhydride. Reactions of 5§ with thiophenol, mor-
pholine and/or thiourea afforded pyrimidinones 6, 7 and 8 respectively. Chlorination of 5 and 6 with
phosphorus oxychloride gave the promising di- and monochloro derivatives (9 and 10) which were
subjected for further reactions to produce other new pryrimido[4’,5':4.5]thieno[2,3-b]-benzo[h]quinolincs
11-18.

Key words: Benzo|h]quinolines, thieno[2,3-b]-benzo[h]quinolines, pyrimido[4',5':4,5]thieno[2,3-b}-
benzo{h]quinolines.

Pyrimidine derivatives represent one of the most active classes of compounds pos-
sessing a wide spectrum of biological activity.'-¢ In particular, it has been reported
that 2-substituted pyrimidines are more potent than the corresponding 4-ana-
logues.” These facts prompted us to take up this project for synthesizing novel 2-
substituted pyrimidothienobenzoquinoline derivatives (5—18) which might exhibit
enhanced potency owing to their incorporation of various pharmacophores.

2-Chloromethyl-13-(2-furyl)-3,4,11,12-tetrahydro-4-oxopyrimido[4',5":4,5]thi-
eno-{2,3-b]-benzo[h]quinoline (§) was thought to be a suitable precursor for the
desired compounds. This compound 5 was prepared as effected in Scheme I. Thus,
interaction of thioxo-derivative 1 with chloroacetamide in the presence of sodium
acetate afforded (3-cyano-5,6-dihydro-4-(2-furyl)-benzo[h]quinolin-2-ylthio)acetamide
2 which was readly cyclized into thieno[2,3-b}-benzo[h]quinoline 3 upon treatment
with sodium ethoxide. Chloroacetylation of 3 followed by ring closure in boiling
acetic anhydride furnished 2-chloromethylpyrimidinone 5.

Reaction of compound 4 with thiophenol in an ethanolic sodium hydroxide
solution gave 13-(2-furyl)-2-phenylthiomethyl-3,4,11,12-tetrahydro-4-oxopyrim-
ido[4’,5":4,5]thieno|2,3.b]-benzo[h]quinoline (6) in excellent yield. Also, refluxing
of 4 with slightly excess amount of morpholine resulted in the formation of pyr-
imidinone 7. The latter compounds (6 and 7) were also obtained upon reaction of

83



10: 18 29 January 2011

Downl oaded At:

84 A. A. A. ATALLA, E. A. BAKHITE and S. M. RADWAN

el . Het.
cn
‘ M ' X
NS S NP\ SCH,CONI
H

1;Het.=2-furyl

Het .

2
Het. l

NHCOCH,C1
B E——

Wi 5

CONiy Cotlil o

SCHEME I

5 with sodium thiophenolate or morpholine respectively. Moreover, treatment of
5 with thiourea afforded 13-(2-furyl)-2-mercaptomethyl-3,4,11,12-tetrahydro-4-ox-
opyrimido[4',5":4,5]thieno[2,3-b]-benzo[h]quinoline (8) in good yield (Scheme II).

The present investigation was extended to the synthesis of 1,4-disubstituted pyr-
imido[4',5':4,5]thieno[2,3-b}-benzo[h]quinolines started from chloropyrimidines 9
and 10 which were prepared by heating of § and/or 6 in excess amounts of phos-
phorus oxychloride at reflux temperature (Scheme II).

Preferential replacement of a chlorine in 9 was not possible due to the equally
mobile nature of both the chlorine atoms.? All such reactions led to the formation
of disubstituted products. Thus, it gave 13-(2-furyl)-2-mercaptomethyl-3,4,11,12-
tetrahydro-4-thioxopyrimido[4',5":4,5]thieno[2,3-b]-benzo[h]quinoline (11) with
thiourea, dithioether 12 with thiophenol and dimorpholino compound 13 with
morpholine (Scheme II).

Similarly, reaction of compound 10 with hydrazine hydrate afforded 4-hydrazin-
opyrimidine 14 which, in turn, was fused with triethyl orthoformate to give s-triazolo
compound 15 and diazotised to produce the tetrazolo derivative 16. On treatment
of 10 with thiourea, 4-thioxopyrimidine 17 was obtained. Ethylation of 17 with
ethyl iodide yielded 11,12-dihydro-4-ethylthio-13-(2-furyl)-2-phenyl-thiomethyl-
pyrimido[4'5':4,5]thieno[2,3-b]-benzo[h]quinoline (18) in high yield (Scheme III).

The structures of all compounds prepared were elucidated and confirmed on the
basis of their elemental analyses (Table I) and spectroscopic data (Table II).
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EXPERIMENTAL

All melting points were determined on a Fisher John melting point apparatus and are uncorrected. IR
Spectra were measured on a Pye-Unicam SP 3-100 spectrophotometer using KBr disc technique (wave
numbers in cm~!). 'H-NMR Spectra were recorded on a Varian EM 360L 60 MHz spectrometer using
TMS as internal standard; chemical shifts were given in ppm (8-Scale) and mass spectrum of compound
3 on a MAT-312 spectrometer. The elemental analyses were carried out on a Perkin Elmer 240C
elemental analyzer.

3-Cyano-5,6-dihydro-4-(2-furyl)-benzo[hjquinoline-2(1 H)-thione (1): It was prepared according to the
reported method.”

(3-Cyano-5,6-dihydro-4-(2-furyl)-benzo[h]quinoline-2-ylthio} acetamide (2): A mixture of 1 (15.2 g,
0.05 mol), chloroacetamide (4.7 g, 0.05 mol) and anhydrous sodium acetate (4.1 g, 0.05 mol) in ethanol
(200 ml) was refluxed for 3 hr and left to cool. The precipitated solid was collected and recrystallized
from ethanol as white needles of 2.

3-Amino-2-carbamoyl-5,6-dihydro-4-(2-furyl)-thieno2,3-b]-benzo[h]quinoline (3): A suspension of
compound 2 (14.4 g, 0.04 mol) in ethanol (200 ml) containing dissolved sodium (250 mg) was refluxed
for 20 mins. The precipitate separated on cooling was filtered off and recrystallized from dioxane as
yellow crystals of 3.

2-Carbamoyl-3-chloroacetylamino-5,6-dihydro-4-(2-furyl)thieno[2,3-b]-benzo[h]quinoline (4): Compound
3 (7.22 g, 0.02 mol) in chloroacetyl chloride (35 ml) was heated under reflux for 15 mins. The reaction
mixture was cooled and poured into ice-water (150 ml). The precipitate was filtered off and crystallized
from ethanol to give 4 in white needles.
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TABLE I
Melting points, yields, and analytical data of the prepared compounds

87

M.P.(°C) Formula Calculated/Found
C und s
ompo Yield (%) (1. W) %C SH %N %5 %Cl
' . .87 -
2 224 C20315N3025 66.47 4.18 11.63 8
89 (361.4) 66.49 4,35 11.71 8.60 -
. 1.63 8.87 -
3 233 C20H15N3025 §6.47 4.18 1 8
85 (361.4) 66.67 4.12 11.96 8.97 -
. .60 7.3 8.10
4 2456 C22H16C1N3035 60.34 3.68 9,6 2
93 (437.9) 60,54 3.67 9.79 7.13 8.00
b . 0.01 . 44
5 > 300 C22H14CIN3025 62.93 3.36 10.0 7.64 8
65 (419.9) 63.17 3.35 10.17 7.82 8.75
6 286 . C58H19N30252 68.13 3.88 8.51 12.99 -
(87) (493.6) 68.06 3.74 8.19 12.87 -
7 300 C26H22N4OSS 66.37 4.71 11.91 6.81 -
(81)» (470.5) 66 .42 4,81 12.01 6.50 -
8 > 300 C22H15N30252 63.29 3.62 1¢.06 15.36 -
90 (417.5) 63.08 3.77 10.19 15.42 -
9 181 CZZHISCIZNBOS 60.28 2.99 9.59 7.31 16.18
66 (438.3) 60.21 2.99 9.17 7.48 16.32
10 158 C28H18C1N3OS2 65,68 3.54 8,21 12.52 6.92
71 (512.0) 65.73 3.54 8.00 12.71 6.66
11 273(dec.) C22315N3033 60.95 3.49 9.69 22.18 -
75 (433.6) 61.11 3.43 9.50 22.87 -
12 145 C34H23N30$3 69.72 3.96 7.17 16.42 -
88 (585.8) 69.67 3.95 7.43 16.26 -
13 196 C30H29N5035 66,77 5.42 12.98 5.94 -
83 (539.6) 66.90 5.35 12.72 6.14 -
14 226 C28H21N5052 66,25 4.17 13.80 12.63 -
90 (507.6) 66.11 4.18 13.95 12.79 -
15 241 C29H19N5082 67.29 3.70 13.53 12.39 -
87 (517.6) 67.37 3.90 13.50 12.42 -
i6 191 CZSHIBNGOSZ 64.84 3.50 16.20 12.36 -
75 (518.6) 64.79 3.62 16.42 12.68 -
17 249 C28H19N3083 65.99 3.76 8.24 18.87 -
78 (509.7) 65,88 3.70 8.15 18.72 -
18 144 C30H23N3OS3 67.01 4.31 7.81 17.89 -
89 (537.7) 67.32 4,17 7.93 17.95 -
* Yield of method A.
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TABLE 11
IR and 'H-NMR spectral data of the prepared compounds
Compound *
Spectral data

No.

2 IR: 3380, 3180(NH2); 2210(C=N); 1630(C=0). lH-NMR: 8.40,
7.20, 6.90(3m,3H,3CH furyl); 7.40-8.10(m,4H, arom.); 4.3
(s,ZH,NHz); 3.9(5,2H,5CH2); 3.05(5,4H,CH2-CH2).

3 IR: 3480, 3310(NH,); 3410, 3160(NH,); 1650(C=0). MS: 362
(100%, M+); 344(42%, M—HZO); 343(40%, M—HZO—H).

4 IR: 3380, 3180(NH2); 3290(NH); 1650(C=0).

5 IR: 3200-2600(NH); 1650(C=0). 'H-NMR:8.4(m,1H,CH furyl);
7.3-7.9(m,4H, arom.); 6.8(s,2H,2CH furyl); 4.4(5,2H,CH2);
3.0(s,4H,CH,-CH,).

6 IR: 3180-2480(NH); 1660(C=0).

7 IR: 3240-2600(NH); 1650(C=0). LH-NMR: 8.4 (m,1H,CH furyl);
7.2-7.7(m,4H, arom.); 6.6(s,2H,2CH furyl); 3.5-3.8(m,6H,
CHZN + CHZ-O—CHZ), 3.0(s,4H, CHZ-CHZ); 2.6(t,4H, CHZ—N-CHZ).

8 IR: 3600-2400(NH, SH); 1650(C=0).

9 IR: 1600(C=N). YH-NMR: 8.4(m,1H,CH furyl); 7.3-7.9(m,&H,
arom.); 6.8(s,2H,2CH furyl); Q.Q(S,ZH,CHZ); 3.0(s,4H,
CHZ-CHZ).

10 IR: 1590(C=N). lH-NMR: 8.5(m,1H,CH furyl); 7.0-7.7(m,9H,
arom,); 6.6(s,2H,2CH furyl); 4.2(5,2H,CH25); 2.9(s,4H,
CHZ-CHZ).

11 IR: 3600-2400(NH,SH).

12 IR: 1600(C=N).

13 IR: 1600(C=N). LH-NMR: 8.5(m,1H,CH furyl); 7.2-7.8(m,u4H,

arom.); 6.6(s,2H,2CH furyl); 3.6-4.1(m,]14H: 6CH, morpholinyl

and CH,N); 3.0(s,uH,CH

2

-CH, ;5 2.5-2.8(t,4H,CH

2

-N-CHZ).
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TABLE 11 (Continued)

Compound *
Spectral data

No.

14 IR: 3380, 3220(NH2); 3200-2600(MH); 1630(C=N).

15 IR: 1610(C=N). 1H-NMR: 9.0(s,1H,CH triazolyl); 8.5(m,1H,
CH furyl); 7.0-7.7(m,9H, arom.); 6.6(s,2H,2CH furyl};
4.2(s,2H,CH,5) ;5 2.9 (s,4H,CH,y-CH,) .

16 IR: 1610(C=N).

17 IR: 3200-2600(NH).

18 IR: 1600(C=N). 'H-NMR: 8.5(m,1H,CH furyl); 7.0-7.7(m,9H,
arom.); 6.6(s,2H,2CH furyl); 4.2(5,2H,CH25); 3.6(q,2H,
SCHZ); 3.0(5,4H,CHZ—CH2); l.6(t,3H,CH3).

*All 1H-NMR of the compounds were recorded in CDCl, as a solvent

3
except for compound 15 in CF3COZD.

2-Chloromethyl-13-(2-furyl}-3,4, 11, 12-tetrahydro-4-oxopyrimido[4',5' :4,5[thieno(2,3-b]-benzo[h]quinoline
(5): Compound 4 (4.38 g, 0.01 mol) in redistilled acetic anhydride (100 ml) was heated under reflux
for 5 hr. The solid thus separated after cooling was collected and recrystallized from chloroform-ethanol
mixture as white crystals of 5.

13-(2-Furyl)-2-phenyithiomethyl-3,4,11, 12-tetrahydro-4-oxopyrimido{4',5' :4,5]thieno[2,3-b]-benzo[h]quin-
oline (6): (A) A mixture of 4 (2.19 g, 0.005 mol) and thiophenol (0.55 g, 0.005 mol) in ethanolic
sodium hydroxide solution (5%, 40 ml) was heated under reflux for 30 mins. On cooling and acidification
of the reaction mixture, a white precipitate was obtained. It was crystallized from chloroform-ethanol
mixture as white needles of 6.

(B) A mixture of § (2.1 g, 0.005 mol) and sodium thiophenolate (0.66 g, 0.005 mol) in N,N-
dimethylformamide (15 mol) was refluxed for 30 mins. The reaction mixture was diluted with water
(30 ml) to give a white solid of 6 (2 g, 819%) which upon crystallization was identical to that described
above in ail aspects.

13-(2-Furyl)-2-(N-morpholinomethyl)-3,4,11,12-tetrahydro-4-oxopyrimido[4',5' :4,5thieno{2,3-b]-benzofhj-
quinoline (7):  (A) A mixture of 4 (2.19 g, 0.01 mol) and morpholine (1 ml, 0.012 mol) in ethanol
(100 ml) was heated under reflux for 5 hr and left to cool. The precipitated product was collected and
recrystallized from dioxane to get 7 in white plates.

(B) A mixture of 5§ (2.1 g, 0.01 mol) and morpholine (2 ml, 0.023 mol) was refluxed for one hour.
The reaction mixture on dilution with ethanol (30 ml) and cooling gave 7 as white solid (2.15 g, 92%)
which recrystallized from dioxane in white plates; identical with the sample obtained above.

13-(2-Furyl)-2-mercaptomethyl-3,4, 11, 12-tetrahydro-4-oxopyrimido[4'5' :4,5[thieno[2, 3-b]-benzo[h]quino-
line (8): A mixture of 5 (0.84 g, 0.002 mol) and thiourea (0.23 g, 0.003 mo!) in N,N-dimethylformamide
(10 ml) was heated under reflux for one hour. The solid that separated was collected, dissolved in aq.
alkali, reprecipitated by acidification and crystallized from N,N-dimethylformamide as pale yellow
crystals of 8.

4-Chloro-2-chloromethyl-11, 12-dihydro- 13-(2-furyl)-pyrimido[4', 5' 4, 5]thieno[2, 3-b]-benzo[h]quinoline
(9): Compound 5 (2.1 g, 0.005 mol) in phosphorus oxychloride (60 ml) was heated under reflux for
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2 hr and allowed to cool. The reaction mixture was poured into ice-cold water (200 ml), whereby a
white solid was precipitated. It was filtered off and crystallized from ethanol as white crystals of 9.

4-Chloro-11,12-dihydro-13-(2-furyl)-2-phenylthiomethyl-pyrimido(4',5' :4,5 [thieno(2,3-b]-benzo[h]quinoline
(10): This compound was synthesized in analogy to the method above by chlorination of 6 with
phosphorus oxychloride. It was crystallized from chloroform-ethanol in the form of white plates.

13-(2-Furyl)-2-mercaptomethyl-3,4,11, 1 2-tetrahydro-4-thioxopyrimido[4',5' :4,5]thieno[2,3-b]-benzo[h[quin-
oline (11): A mixture of 9 (0.44 g, 0.001 mol) and thiourea (0.15 g, 0.002 mol) in ethanol (10 ml)
was heated under reflux for 2 hr and allowed to cool. The pale yellow solid that separated was collected,
dissolved in aq. sodium hydroxide solution, reprecipitated by acidification and crystallized from dioxane
in pale yellow needles of 11.

11,12-Dihydro-13-(2-furyl)-4-phenylthio-2-phenylthiomethyl-pyrimido[4',5' :4,5]thieno[2,3-b]-benzo[h]quin-
oline (12): A mixture of 9 (0.44 g, 0.001 mol) and thiophenol (0.22 g, 0.002 mol) in ethanolic sodium
hydroxide solution (25 ml, 5%) was refluxed for 3 hr, cooled and diluted with water. The precipitated
solid was filtered off and crystallized from ethanol as pale brown needles of 12.

11,12-Dihydro-13-(2-furyl)-4-(N-morpholino)-2-(N-morpholinomethyl)-pyrimido[4',5' :4,5]thieno[2, 3-
bj-benzo[h]quinoline (13): Compound 9 (0.44 g, 0.001 mol) in morpholine (2 ml) was heated on a
water bath for 2 hr and diluted with ethanol whereby a crystailine product was precipitated. It was
collected and recrystallized from ethanol in pale brown needles of 13.

11,12-Dihydro-13-(2-furyl)-4-hydrazino-2-phenylthiomethyl-pyrimido[4',5' :4,5]thieno[2,3-b]-benzo[h]quin-
oline (14): A mixture of 10 (2.05 g, 0.004 mol) and hydrazine hydrate 99% (2 ml, 0.04 mol) in ethanol
(20 ml) was heated under reflux for 4 hr. The separated product was collected and recrystallized from
dioxane as white crystals of 14.

8,9-Dihydro-7-(2-furyl)-5-methyl-s-triazolo[4",3":1" ,6' [pyrimido[4',5' :4,5|thieno[2,3,-b]-benzo[h]quinoline
(15): A suspension of 14 (0.51 g, 0.01 mol) in triethylorthoformate (10 mi) was heated under reflux
for 2 hr. The solid that precipitated while hot was collected and recrystallized from N,N-dimethylfor-
mamide as white crystals of 15.

8,9-Dihydro-7-(2-furyl)-5-methyitetrazolo[4",3":1',6' [pyrimido[4’,5' :4, 5]thienof2, 3-b]-benzo[h[quinoline
(16): To a cold solution of 14 (0.51 g, 0.001 mol) in concentrated hydrochloric acid (10 ml), sodium
nitrite solution (10 ml, 10%) was added dropwise with stirring. The solid thus precipitated was collected
and recrystallized from chloroform-ethanol mixture.

13-(2-Furyl)-2-phenyithiomethyl-3,4,11,12-tetrahydro-4-thioxopyrimido{4',5' :4,5]thieno(2,3-b]-benzo-
{h}quinoline (17T): This compound was prepared following a procedure similar to that of compound
11 by reaction of chlorocompound 10 (1.2 g, 0.002 mol) with thiourea (0.15 g, 0.002 mol). It was
crystallized from dioxane as yellow needles.

11,12-Dihydro-4-ethylthio-13-(2-furyl)-2-phenylthiomethyl-pyrimido{4',5':4,5]thieno[2,3-b]-benzo[h]-
quinoline (18): This compound was prepared following a procedure similar to that of compound 2 by
reaction of thioxopyrimidine 17 with ethyl iodide in the presence of sodium acetate. It was recrystallized
form dioxane in white needles.
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