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Abstract - 2-Chlorc-3-formylquinolines ;9—2 undergo cyclizaticn with
ggggg—aminothiophenol(s)in DMF in the presence of potassium carbonate,
at room temperature, to afford quino{é,B—Q_?iI,g?benzothiazepines 3a-d.
The benzothiazoline i or the benzothiazole 6 was instead obtained as the
only isolable product when the above reaction was performed con 1b, in
the absence of base, in DMF or in THF respectively. The reduction of
2?—3 to 11,12—dihydroquino£§,3—2_711,§7benzothiazepines ﬁgis is alsc

reported.

As new examples of synthetic applications of 2-chloro-3-formylquinolines , several
condensed heterocycles have been recently preparedl. In a previous paper2 we de=
scribed the one-pot synthesis of quino[ﬁ,3—9_7£i,§7benzoxazepines from some title
aldehydes and o-amincphenol.

We wish now to report the results of the condensation of 2-chloroquinoiine-3-
carbaldenydes la-d with o-aminothiophenol (E)- Treatment of la-d with 3 in N-N-di-
methylformamide {DMF}, in the presence of dry potassium carbonate, afforded quino
£§,S—Qf7ii,E?benzothiazepines 3a-d as the main products. In this case the reaction
was carried out at room temperature and the intermediate imines c¢ould net be iso-
latedz. Reduction of benzothiazepines %3—3 with 1lithium aluminum hydride in ether
gave the corresponding 11,12~dihydroe derivatives 43ﬁ3 in high yields.

The structural assignment of compounds éﬁig and {%—g’have been made on the basis

of analytical and spectroscopic data.
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Table 1. Physical and analytical data of quino/E,B—E 7/I,S7ben20thiazep1nes Sais
- - - o
and their 11,12-dihydro derivatives égms
compound yield % /a/ mp, ©¢C formula analyses %
crystallization caled, /found
solvent 19/ c H N
3a 79 195-196 C, H NS 73.25 3.84 10.68
16
~ D 1072 72.71 8.78 10.43
3b 65 200-201 017H12N23 73.88 4.38 10.14
~ D-H 73.79 4,31 10.08
3¢ 81 265—265.5/67 016H9C1N25 64.75 3.06 9.44
~ D 64.74 2.98 9.36
3d 39 232-232.5 017H12N205 69.84 4,14 9.58
~ D 69.86 4,13 9.57
4a 83 219-220 C16H12N25 72.69 4.58 10.60
~ D 72.53 4.52 10.39
4b 50 195-196 017H14N25 73.35 5.07 10.06
~ D-H 73.68 5.07 9.98
4c 80 194-195 chHllclNES 64.31 3.71 9.38
~ D 64.35 3.65 9.30

£§7 Yields from weights of homogeneous chromatographic fracticns. £§7 D =

dichloro-

methane; H = n-hexane. /57 The melting, performed with a Kofler hot stage ap-

paratus, occurs with decomposition.
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Table 2. Selected spectral data fer quino/§,3—b 7/I,S7benzothiazepines 3a-d
- - - - ~

~

and their 11,12-dihydrec derivatives Aa—g
~

compound Y ame { §, ppm)} 1%7 ir ( v,cm_l)
CH=N 13-4 CH,,-NH 2-R
33 8.90 8.10/b7 1630, 1055, B35
?P 8,90 8.03/b7 2.47 (CHB) 1626, 1059, B39
3¢ 8.93 8.13/b7 1626, 1052, B38
%9 8.93 8.08/b7 3.92 (OCH,) 1635, 1061, 839
i? 8.03/b7 4.77 3268, 1594, 1486
iy 7.81 4.77 2.49 (CHB} 3285, 1596, 1484
4g 7.79 4.77 3357, 1588, 1478

/a7 All the reported signals appear as singlets; deuteriochloroformqmethanol_d4

solution for %3. /57 Superimposed on ancother aromatic.

A quite different reaction outcome was instead observed when the condensaticon of alde-

hyde 1b with 2 was performed in DMF in the absence of potassium carbonate. In fact, the
3

benzothiazoline 2’ was obtained by crystallization of the reaction residue and the

thiazepine %p was not detected.

“
HC~ = e C\\
DMF s
2 OMF |
x P
N o]
5

In agreement with the results of extensive ilnvestigations on the 2-arylbenzothia-

Z—X

zoline 2-(benzylideneamino)thiophenol tautomerism and on related ring-chain isomer-
isms4, we have not been able to isolate the iminic tautomer of}g.

In this connection the tetracyclic derivative 3 could derive from the base pro-
moted formation of a Schiff base4. In order to check a possible thiazoline-imine
equilibrium in presence of potassium carbonate, compound 5 was treated with the base
under the conditions adopted for the cyclization of ;p to qy. The starting material
was the prevailing component of residue and the formation of thiazepine 3b, detec-
ted as traces by nmr and tle, was not further confirmed. Thus, it seems reascnable

to assume that the probable driving force for the reaction which leads to 3 is the
~

— 403 —




base catalyzed displacement of the chlorine in 1 by the sulfur atom of 2, although
~ Fa'd

the initial formation of an imine cannot be ruled out. This hypothesis accounts for
the great difference between the yields of %9 and %9 arising from the aldehydes
which contain groups of opposite electronic effects at C-6, The halogen atom at C-2
of 3 should be made more labkile when an electron withdrawing group is bonded to C-6,
aslin the case of %3.

Finally, the benzothiazole 3 was the largely predominant product when the cenden-
sation of %P with 3 was carried out in tetrahydrofuran (THF) in the absence of PO-

tassium carbonate,

N
H,C N4
o+ 2 —HF Ng
N
6

The auto-oxidation of thiazoline E by oxygen Iin THF may be postulated to rationalize
the formation of E: In accord, the nmr spectrum ol the residue arising from the treat-
ment of %P with 3 in THF under nitrogen atmosphere showed the presence of/é and/g

in a 2/1 ratio.

An overall analysis of our results indicates that the reaction conditions strong-

ly influenced the condensation of 2-chloro-3-formylquinolines with o-aminothiophenol.
Remarkable is the formation of 1,5-benzothiazepines and benzothiazoles in very mild

conditions.

EXPERTMENTAL

Melting points were determined with a Blichi oil bath apparatus and are uncorrected.
Ir spectra (KBr) were recorded with a Perkin-Elmer 983 spectrophotometer. The 1H
nmr spectra were measured with a Varian EM-390 (90 MHz) spectrometer, using deuter-
iochloroform as the solvent (tetramethylsilane as internal standard). Mass spectra
were obtained using a Hewlett-Packard 589CA spectrometer at 70 eV, m/z (M+) of all
reported compounds were in satisfactory agreement with the assigned structures.
Merck silica gel 60 (230-400 mesh) (1:50) was used for column chromatography. The
drying agent was sodium sulphate. Dry tetrahydrofuran (THF) and N,N-dimethylform-

amide (DMF} were used.

General Procedure for the Synthesis of Quino/2,3-b //I1,5/benzothiazepines 3a-d,

A mixture of 2—ch10roquinoline—3—carbaldehyde5 kg—g,(o.s mmol) and dry potassium
carbonate (0.25 g) in DMF (1.5 ml) was stirred at room temperature for 5 min. A
solution of o-aminothiophencl (2) (0.6 mmol) in 1.5 ml of DMF was then added and

stirring was continued for 3 h. The mixture was partitioned between ethyl acetate
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and water., The organic phases were dried and evapeorated under reduced pressure to
give a residue, which was chromatographed on a column of silieca. Elution with dichlo-

romethane-n-hexane {(8:2 and 9:1) afforded pure title compounds 3a-d.
n o

Reduction of Quino/§,3—b 7/I,S7benzothiazepines 33—2/
=&

The reducticon of benzothiazepines 3a-c with lithium aluminum hydride was performed
N nS
2 :
as previously described , stirring for 1 h. After usual work up, the residue was
chromatographed on a silica column, eluting with dichloromethane-n-hexane {7:3 and

9:1), to give pure 11,l2-dihydroquino/2,3-h 7/1,5/benzothiazepines da-c.
- — - - ~

Synthesis of 3-(Benzothiazolin-2-yl)-2-chloro-6-methylquinoline (é)

A solution of %9 {0.5 mmol) and‘s (0.6 mmol) in DMF (3 ml) was stirred at room tem-—
perature for 2 h, The mixture was partitioned between ethyl acetate and water and
the organic phases were dried and evaporated. The residue3 was crystallized from
dichloromethane t¢ give pure title compound’g {0.071 g, 4A5%), mp 153,5-154.5 °C;

ir: 3345, 819 cm_l; nmr: § 2.42 (3H, s, CHq), 4.67 {1H, bs, NH), 6.57 (1H, s, CH-NH),
8.28 {1H, s, 4-H). Anal. Calecd., for C,_H CINQS: c, 65.27; H, 4.19; N, 8.96. Found:

1713
¢, 6%.21; H, 4.25; N, B.77.

Synthesis of 3-(Benzothiazol-2-yl)-2-c¢hloro-6-methylquinoline (6)
s

A solution of }P (0.5 mmol) and_g {0.6 mmol) 1n 2.5 ml of THF was stirred at room
temperature for 3 h and evaporated under vacuum. The residue was chromatographed on
a column of silica, eluting with dichloromethane-n-hexane {(8:2 and 9:1) to give the
title compound S_(0.0BB g, 62%), mp 176-176.5 °C {dichloromethane); ir: 1572, 1101,
817 cm™; nmr: § 2.51 (3H, s, CH, ), 9.00 (1H, s, 4-H). Anal. Caled. for C, H  CINS:
C, 65.69; H, 3.57; N, 3.01, Found: C, 65.40; H, 3.60; N, 8.91.
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