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SYNTHESIS OF SOME NEW HETEROCYCLIC
COMPOUNDS CONTAINING
THIENOI[2,3-bJQUINOLINE MOIETY

ABDU E. ABDEL-RAHMAN, IBRAHIM M. A. AWAD*
and ETIFY A. BAKHITE

Chemistry Department, Faculty of Science, Assiut University, Assiut, Egypt
(Received May 11, 1990; in final form November 23, 1990)

2-Cyano-3-amino-4-aryl-5, 6, 7, 8-tetrahydro-thieno[2,3-b]quinoline (1) reacted with carbon disulfide
to give compound 2. Alkylation of 2 with different reagents gave the corresponding thioethers 3-7.
Diazotisation of 1 furnished chloro derivative 8 which reacted with thiourea to give mercaptotriazine
9. Methylation of 9 yielded 10. On treatment of 8 with hydrazone hydrate, the expected hydrazino-
compound 11 was obtained. Reaction of 11 with aromatic aldehydes, acetylacetone, acetic acid, acetic
anhydride, carbon disulfide and nitrous acid gave compounds 12-17, respectively. The structures of
all synthesized compounds were confirmed by elemental and spectral analysis.

Key words: Thienoquinolines; pyrimidine-dithiones; pyrimidine-dithioethers; chlorotriazines; mercap-
totriazines; hydrazinotriazines and pyrazolyltriazines.

INTRODUCTION

It has been reported that some quinolines possess antimalarial and antifilarial and
antihypertensive activity.!~* Also, the biological activity of many heterocyclic
compounds containing thiophene ring has been reviewed.>¢ On the other hand,
the survey of the literature revealed that only few thieno[2,3-b]quinolines are
known.”-1° These observations prompted us to synthesize some new heterocyclic
compounds containing a thieno[2,3-b]quinoline moiety.

RESULTS AND DISCUSSION

Reaction of 1, with carbon disulfide in pyridine gave 11-aryl-7,8,9,10-tetrahydro-
quinolino[3’,2':4,5]thieno[3,2-d]pyrimidine-2,4(1H, 3H) dithiones (2,)."

I HH § z
I X
\N S CN pyridine dNII(
(n (2)
Ar
a, C—GHS

b, Csﬂh-CI(p)

* Author to whom correspondence should be addressed.
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Compound 2, underwent further reactions with different alkylating agents namely,
alkyl (aralkyl) halides, w-bromoacetophenones, chloroacetanilides, chloroaceto-
nitrile and ethyl chloroacetate to afford the corresponding 2,4-di(substituted thio)-
11-p-chlorophenyl-7,8,9,10-tetrahydro-quinolino[3',2:4,5]thieno[3,2-d]pyrimidines
(Base), (o), (5a-0), (6) and (7) in good yields (Scheme 1).

CgHy-C1(p)

NYscuzcou

() SCH,COAr

Ar

C K, -C1(p)
eumttiR a, CMHs

b, CH,-CHy(p)
c, C6H“-Br(p)

a, CH

3
b, CZH5 2
c, CHzPh
_ CICH2C02C2H5 2
C5H“-CI(2)

N
\’,scuzcozczu5

//N
(7) SCHZCOZCZHS

N\\ SCH,CONHAY
=N

(5) SCH2C0NHAr

Ar

a, C6H5

b, C H,-0CH (p)

c,»C6H“-Cl(2)

SCHEME 1

Diazotisation of 1, ,, with sodium nitrite in concentrated hydrochloric acid led to
the formation of 4-chloro-11-aryl-7,8,9,10-tetrahydro-quinolino[3’,2':4,5]thieno-
[3,2-d}-1,2,3-triazines (8,,). Compounds 8,, were reacted with thiourea to give
the corresponding mercaptotriazine derivatives 9, ,,. Methylation of 9, , with methyl



15: 45 29 January 2011

Downl oaded At:

THIENOQUINOLINES 191

Ar
) NHZ
_ NaNO, /HC1
—_——
ACOH
\N S CN
(1)
,\\10
R
we thiourea
Ar Ar
e l N\
NN e
A//f
2Ny CH31/NaOH
2
20
Ar
a, C6Hs
b, C.H,-Cl(p)
e SCHEME 2

iodide yielded 4-methylthio-11-aryl-7,8,9,10-tetrahydroquinolino[3’,2":4,5]thieno-
[3,2-d]-1,2,3-triazines (10, ;). Condensation of 8, ,, with hydrazine hydrate furnished
4-hydrazino-11-aryl-7,8,9,10-tetrahydroquinolinof3’,2":4,5]thieno[3,2-d}-1,2,3-tri-
azines (11, ). Also, the latter compounds (11,,) were confirmed by another syn-
thetic route through hydrazinolysis of methylthioderivatives 10, , (Scheme 2).

Condensation of 4-hydrazino-11-p-chlorophenyl-7,8,9,10-tetrohydro-quinolino-
[3',2':4,5]thieno[3,2-d]-1,2,3-triazine (11,) with aromatic aldehydes yielded the ex-
pected hydrazones 12, ,. Also, compound 11, was smoothly reacted with acetyla-
cetone to give 4-(3,5-dimethylpyrazol-1-yl)-11-p-chlorophenyl-7,8,9,10-tetrahydro-
quinolino[3’,2':4,5]thieno[3,2-d]-1,2,3-tiiazine (13) in excellent yield.

Reaction of 11, with acetic acid at refluxing temperature gave acetic acid, 2-(11-
p-chlorophenyl-7,8,9,10-tetrahydro-quinolino[3’,2":4,5]thieno[3,2-d}-1,2,3-triazin-
4-yl) hydrazide (14) while its interaction with acetic anhydride affording the triacetyl
derivative 15.

Also, 11, was reacted with carbon disulfide in pyridine and/or with nitrous acid
to furnish the promising pentacyclic compounds 16 and 17 respectively.

The structure of all synthesized compounds were elucidated on the basis of their
elemental analysis (Table I) and spectroscopic data (Tables II, III).
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**a band at 2250 cm'1

THIENOQUINOLINES
TABLE I1
Important IR bands of the synthesized compounds (2~17)

Assignment VC=; ______ ;;; -------- ;;;; ------ ;;;-;;;j

Za,b* - 3360-3350 1570 2940
E - - 1600 2940,2860

b e 1690-1680 - 1600 2940

a-c 1660-1655 3290-3270 1600 2940

6" - - 1600 2940
7 1740 - 1600 2980,2940

aa,b - - 1590 2940

9a,b - 3100 1590 2940

loa,b - - 1600 2940
lla,b - 3300,3200 1650,1600 2940,2860
1za’b - 3200-3180 1610,1590 2940,2840
13 - - 1590 2940,2860
14 - 1670 3480,3250 1600 2940,2860
15 1730,1690 - 1590,1570 2940,2860

lé6 - 3380 1590 2940

17 - - 1600 2940

*A band at 1220 cm”

for vC=S.

for vwCz=N.
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TABLE III (continued)

Other signals

-(CHZ)Z-at c-8,9

—CHZ-at c-7 -CHz-at C-10

Aromatic

Compound

protons (t) (t) (m)

No.

5.00(s,2H,NH,)
9.50(s, 1H,NH) .

1.40-1.90

7.20-7.60(q,4H) 3.00-3.20

11b
(DMSO0)

7.15-7.60(q,4H) 3.05-3.30 2.50-2.75 1.60-2.10 2.30(5,3H,CH3)

13
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(1.65-2.10)

* %

(2.40-2.60)

*

7.25-7.65(q,4H) (3.20-3.40)

16
(CFBCOZH)

* %%

(1.60-2.15)

* ¥

(2.55-2.80)

7.20-7.60(q, 4H) (3.20-3.40) "

17
(CF3C02H)

-CHZ—at C-11

** -CH,-at C-8
**¥% _(CH,),-at C-9,10
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EXPERIMENTAL

All melting points were determined on a kofler melting point apparatus and are uncorrected. IR spectra
were obtained using a Pye-Unicam SP3-100 infrared spectrophotometer. NMR spectra were recorded
by a Varian EM-390 MHZ spectrometer using TMS as internal standard.

The physical and analytical data of all newly synthesized compounds are depicted in Table I.

2-Cyano-3-amino-4-aryl-5,6,7,8-tetrahydro-thieno|2,3-blquinolines (1,,). These compounds were pre-
pared according to the literature method. !

11-Aryl-7,8,9,10-tetrahydro-quinolino{3',2' :4,5jthieno|3,2-d)-pyrimidin-2,4-(1H,3H) dithiones (2,,). A
mixture of 1,, (0.01 mol) and carbon disulfide (5 ml) in dry pyridine was heated on a water bath for
6 hrs. The solvent was removed by distillation under reduced pressure and the residue was crystallized
from pyridine to give 2, as orange plates.

Alkylation of compound 2,

General procedure.

A mixture of 2, (0.01 mol), alkylating agent (0.022 mol) and anhydrous sodium acetate (2 g) in
ethanol (60 ml) was refluxed for 1 hr. The resultant product was crystallized from ethanol.

The following compounds (3-7) were prepared as in the above general procedure.

a) 2,4-Di(alkyllaralkyl) thio-11-p-chlorophenyl-7,8,9,10-tetrahydro-quinolino[3',2' :4,5)thieno[3,2-d)-pyrim-
idines (3,_.). These compounds were prepared by using the corresponding aiky! (aralkyl) halides.

b) 2,4-Di(aroylmethylthio)-11-p-chlorophenyl-7,8,9,10-tetrahydro-quinolino [3',2' :4,5] thieno [3,2-d|pyrimi-
dines (4,_). These compounds were prepared by using phenacyl bromide and its derivatives.

¢) 2,4-Di(N-arylcarboxamidomethylthio)-11-p-chlorophenyl-7,8,9,10-tetrahydro-quinolino[3',2' :4,5\thi-
eno[3,2-d|pyrimidines (5,..). These compounds were prepared by using N-chloroacetylated aromatic
amines.

d)2,4-Di(cyanomethylthio)-11-p-chlorophenyl-7,8,9, 10-tetrahydro-quinolino[3',2' :4,5)thieno[3,2-d)pyri-
midine (6). This compound was prepared by using chloroacetonitrile.

e) 2,4-Difethoxycarbonylmethylthio)-11-p-chlorophenyl-7,8,9,10-tetrahydro-quinolino[3',2' :4,5]thieno-
[3,2-dpyrimidine (7). This compound was prepared by using ethyl chloroacetate.

4-Chloro-11-aryl-7,8,9,10-tetrahydro-quinolino[3',2' :4,5)thieno{3,2-d]-1,2,3-triazines (8,,). To a cold
solution of 1,, (0.011 mol) in 30 ml of acetic acid and 15 ml of concentrated hydrochloric acid, was
added a solution of 0.95 g (0.014 mol) of sodium nitrite in 10 ml of water. After completion of addition,
the ice bath was removed and stirring continued for 2 more hours. The crude product was crystallized
from ethanol to give 8, , in the form of faint pink needies.

4-Mercapto-11-aryl-7,8,9,10-tetrahydro-quinolino(3',2' :4,5\thieno(3,2-d}-1,2,3-trigzines (9,;). A mix-
ture of 8, , (0.01 mol) and thiorea (0.012 mol) in dry methanol (40 ml) was heated under reflux for 3
hrs. The separated yellow crystalline solid was collected, washed with ethanol and heated with 10%
aqueous sodium hydroxide (15 ml) at 50°C for 15 min. On cooling and acidification with acetic acid,
compounds 9,, were obtained as yellow powders and were crystallized from ethanol-chioroform as
yellow needles.

4-Methylthio-11-aryl-7,8,9, 10-tetrahydro-quinolino[3’,2' :4,5thieno|3,2-d)-1,2,3-triazines (10,,). To a
solution of 0.02 mole of 9, in 40 ml of 5% sodium hydroxide was added 5 ml of methyl iodide, and
the mixture was stirred for 2 hrs. The solid thus formed was collected and crystallized from ethanol in
the form of colourless plates.

4-Hydrazino-11-aryl-7,8,9,10-tetrahydro-quinolino[3’,2' :4,5)thieno(3,2-d]-1,2,3-triazines (11,,).

Method A.

A mixture of 8, , (0.01 mol) and hydrazine hydrate (3 ml) in ethanol (40 ml) was refluxed for 1 hr.
The white solid thus obtained was crystallized from ethanol-chloroform mixture.
Method B.

To a suspension of 10,, (0.01 mol) in ethanol (30 ml), 3 ml hydrazine hydrate was added. The
reaction mixture was refluxed on a water bath for 3 hrs. Cooling yielded white products which upon
recrystallization were identical to those described in method A.
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Aromatic aldehydes, (11-p-chlorophenyl-7,8,9,10-tetrahydro-quinolinol3',2’ :4,5Ythieno[3,2-d)-1,2,3-tria-
zin-4-yl) hydrazones (12,,). A mixture of 11, (0.01 mol) and the required aromatic aldehyde (0.01
mol) was refluxed in ethanol for 3 hrs. The solid product was filtered off and recrystallized from dioxane
to give 12, , in the form of yellowish white needles.

4-(3,5-Dimethylpyrazol-1-yl)-11-p-chlorophenyl-7,8,9,10-tetrahydro-equinolino[3',2' :4,5)thieno[3,2-d}-1,2,3-
triazine (13). Compound 11, (0.002 mol) and acetylacetone (2 ml) were refluxed in ethanol (30 ml)
for 3 hrs. The product was collected and recrystallized from ethanol as pale yellow needles.

Acetic acid, 2-(11-p-chlorophenyl-7,8,9,10-tetrahydro-quinolino[3',2' :4,5)thieno(3,2-d]-1,2,3-triazin-4-yl)
hydrazide (14). Compound 11, (0.5 g) and acetic acid (20 ml) were refluxed for 5§ hrs. The cooled
reaction mixture was diluted with water and the precipitate was collected and recrystallized from
benzene-pet. ether to give pale yellow needles.

1,2,2-Triacetyl-1-(11-p-chlorophenyl-7,8,9, 10-tetrahydro-quinolino [3',2':4,5] thieno [3,2-d]-1,2,3-tria-
2in-4-yl) hydrazine (15). A mixture of compound 11,,(0.5 g) and acetic anhydride (30 ml) was refluxed
for 5 hrs. The reaction mixture was cooled and diluted with water, the solid thus obtained was filtered
off and crystallized from benzene-pet. ether (40~60) as white needles.

7-P-chlorophenyl-8,9,10,11-tetrahydro-quinolino [3',2':4,5] thieno {2,3-e]-s-triazolo[4,3-c]-1,2,3-triazin-
4 (3H) thione (16). A mixture of compound 11, (0.5 g) and carbon disulfide (2 ml) in dry pyridine
(10 ml) was heated on a water bath for 5 hrs. The reaction mixture was concentrated, diluted with
water and neutralized with acetic acid whereby a yellow solid precipitated. It was crystallized from
ethanol as yellow needles.

7-P-chlorophenyl-8,9,10,11 - tetrahydro - quinolino[3',2' :4,5thieno[2,3 - ctetrazolo[1,5 - c] - 1,2,3-triazine
(17). Sodium nitrite solution (7 mi, 10%, 0.01 mol) was added dropwise to a solution of compound
11, (0.002 mol) in concentrated hydrochloric acid (5 ml) at 0°C with stirring. The solid product was
crystallized from ethanol as white needles.
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