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Cyclization of N-.(2-chloro-5-nitrobenzoyl)-B-hydroxy-1,2,3,4-tetrahydroquinolines (7)-(9)
using hot aqueous alkali affords pyridodibenzoxazepinones 10, 11 and 12 respectively. Heating
the sodium salts.-of o-chlorobenzamides (16)-(19) in dimethylformamide affords similar pyrido-
dibenzoxazepinones 20, 21, 22 and 23 respectively. Catalytic reduction of the nitrolactam 10 to the
amine 33 followed by diazotization and deamination gives 20. Reaction of the nitrochlorobenz-
amides 7 and 9 with cyclic secondary bases leads to displacement of chlorine by amines, to give
14 and 15. Nitration of pyridodibenzoxazepinones 11 and 20 affords 31 and 32 respectively.
The nitrolactams 12, 11, 22, 32 and 31 are reduced to the respective amines 34-38. Amine 34 is
transformed to the chloracetyl.(39) and to the morpholinoacetyl derivative (40) and to ethyl (41)
and allyl (42) thioureas, while 37 is converted to the aminomethylene malonate 43. LAH reduc-
tion of 20 gives the pyridodibenzoxazepine 44. A second synthesis of the tetracyclic ring system
is by the ring closure of the N-acetylphenoxytetrahydroquinoline 29 by phosphorus pentoxide.
30 is obtained and characterized as the iodide. The sultam 48 analogous to 10 is made from 47

in low yield.
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IN a prévious paper, we reported on the following

facile synthesis of the dibenz{b, f1[1,4)oxazepine

ring system?. --

Hot aq. alkali brought about the cyclization.
when the chlorine atom was activated by a
para-nitro group. In the case of amides *having”

a less activated chlorine, heating their sodium
salts in DMF brought about ring-closure in mode-
rate to high yields. This paper reports on an
extension of this method to o-chlorobenzamides of
8-hydroxy-1,2,3,4-tetrahydroquinolines and its deri-

vatives. _ .
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Catalytic reduction of 8-hydroxy-(1)- - and 5-

chloro-8-hydroxy-(2)-quinolines afforded the tetra-
hydro derivatives 4 and 5 respectively which were
converted to the corresponding , 2-chloro-5-nitro-
benzamides 7 and 8 in high yields. * Upon heating
solutions of the amides in 1'1 equivalent of dil. aq.
alkali, cyclization occurred to form’ the pyridobenz-
oxazepinones 10 and 11 in yields: of 85 and 889,
respectively. The reaction was . extended to 8-
hydroxy-1,2,3 4-tetrahydroquinaldine (6) whose 2-
chloro-5-nitrobenzoy! derivative 9 underwent cycli-
zation to afford 12 in 809% yield. When cyclic
secondary bases were allowed to react with 7 and
9, displacement occurred largely to give 14 and 15,
although a little of the tetracyclic lactams were also
formed. The structures of the tetracyclic deriva-
tives 10-12 were supported by elemental analyses
and IR and NMR spectra. It may be noted that

*For a previous paper in this series, see K. Nagarajan

et al}.
$CIBA contribution No. 347.
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these are isomeric with the ring system present in
alkaloids of the cularine type3.
As was observed in the tricyclic series?, o-chloro-

-benzoyl derivatives of 8-hydroxytetrahydroquinoline
_and tetrahydroquinaldine lacking a nitro group para
~to the chlorine atom could not be converted to tetra-

cyclics by treatment with hot aq. alkali. However,

heating their sodium salts in DMF induced cycliza- -

tion. Thus the amides 16-19 could all be converted
to 20-23 respectively. 20 was also obtained from 10
by catalytic reduction followed by deamination
through diazotization. It could not be prepared
from 25 (reduction: product of 24) by treatment with
nitrous acid. The NMR spectra of 21, 22, 23 and
36 presented interesting features which were reveal-
ing of the conformation of the methyl group and
the tetrahydropyridine ring and are discussed else-
where?.

Another route attempted for the tetracyclic system
involving a Bischler-Napieralski type ring-closure
of 29. was only. partially successful. 2-Aminodi-

phenyl ether was converted to 8-phenoxyquinoline

(26) by Skraup reaction. Catalytic reduction to
28 was followed by acetylation to 29. The cycliza-
tion of 29 to 30 could not be brought about by POCly
even under forcing conditions, although the use of
P,0; gave a low yield of 30, characterized as the
iodide, Treatment of 28 with phosgene followed
by aluminium chloride could conceivably lead to
20, but this was not realized. An activating. group
para to the point of cyclization is known to favour
the reaction. With this view in mind, we tried to
synthesize the methoxy derivative 27; unfortunately,
2-amino-3'-methoxydiphenyl ether, under the con-
ditions of the Skraup reaction, led only to tarry
products, presumably due to demethylation and
polymerization.

For purposes of biological screening, 11 and 20
were further nitrated to the nitro derivatives 31 and

\ BN e



|
|
NAGARAJAN et al.: PYRIDINE-ANNEALED DIBENZOXAZEPINES

R, Ry o R
N OpN N Ry
v NZ~R N>R Ct HO
HO HO
Y R=Ry=H 4 R=Ry=H 7 R=RgH
2 R=H;Ry=Cl 5 R=H;Ry=Cl 8 R:=H;R,=Cl
3R =CHy; Ry=H 6 R=CH3~,R1—H 9 R =CHy;R=H
5
‘ R
a5 3
0N Ca <0 OéN\d N
[ ) % ~0 \ 2 R1 HO \
S Ry= . % R=H: = /"\~
10 R=Ry=H ‘ 13 1 ReH;Ry= N_N~CHy
1 R=H;R;= (Y T oy
: b E 1Ry = 0
- 12 R=CH3§R1=H 1R CH3 R N_O
R e
0 0. 0
QL0 0 o
R{ \C'“O h 0 R nHo
16 R’R"—'H 20 R=Ry=H v 2__ R=N02
[
137 R=CHy;Ry=H 21 R=CHy5Ry=H 25 R=NH,
18 Re CH3;R1=N02 22 R='CH3'.R1=N02
18 R=CHy;RyzCY 23 R=CHyRy=C1
N HG  of
Q.0 A o
o o ’
26 R=H 4 28 R=H
= 30
27 R=0CH4 29 R = COCH3 -
o .
NS0 NO, Ry >0 Rz

’R=-R1=R2=R3=H:R4= NH,
R=CH3;,R1=Rp=R3=H; R,=NH,
5 R=H;Ry= CI;Rp=Ry=H;R,=NH,
R=CH3'.RI=,R2=[-2=H;R3= NHZ
R=Ry= Ry=R,=H;R,=NH,
R=Ry=H;Ry=CI;R,=R=NHy
49 R=CH3',R1-‘-R3’-'R[,=H;R2=NH2

7 N\ ,

o O
- ]

1818 18 16 ¥ 18

253




4

INDIAN.J. CHEM., VOL. 12, MARCH 1974

TABLE 1 — N-BENZOYL-8-HYDROXY-1,2,3,4-TETRAHYDROQUINOLINE DERIVATIVES*

Mol. formula . N (%)

Found Calc.
C1sH,:CIN, O, 841 8-42
CaoH:CLN;O, . 767 7-63
C17H1CIN,O4 8-40 808
CyoH, CINO, . 532 *4-87
C17H,,CINO, 4-88 464
C17H,CIN,0, 834 8-08
Cy7H,5CLNO, 437 417
CigH1aN:O04 9-01 9-39
CoiHaaN, 04 10-08 © 1044

*Satisfactory C, H analyses have been obtained in all the cases.

Compound m.p. - Crystallized
°C from
7 151-52 -  Aq. MeOH
8 174-75 . CgHg-hexane
9 169-70 ’ . CgHg-hexane
16 132-34 Aq. EtOH
17 150-52 EtOH
18 210-11 . Aq. EtOH
19 174-75 - Aq. EtOH
24 15859 . EtOH
25 165-66 MeOH
o 0
Y o; .
Ct HO \@0
43 - 48
o 0 ' :
\ 7 [s) })
—N N,
) |
HO » o
47 |
48
NP
S—N e
R HO
i(_)_ R= NOZ
51 R=NH,

32 respectively. Amines 33-38 were prepared from
the corresponding nitrotetracycles: by catalytic re-
duction. Amine 34 was converted to the chloro-
acetyl derivative 39 and thence to the morpholino
compound 40 and to ethyl (41) and allyl (42)
thioureas, while 37 was transformed by reaction with
diethyl ethoxymethylene malonate to the amino-
methylene malonate (43)¥. LAH reduction of 20
afforded 44 which was crystalline but could not be
analysed satisfactorily. However, it gave an analy-
tically pure picrate. i

It has been reported® that the nitrochlorobenzene
sulphonamide 45 cyclizes to 46 in hot pyridine. This
could not be satisfactorily reproduced by us. How-
ever, we found that 45 could be cyclized to 46 in hot
aq. alkali in 739, yield. Encouraged by this, we
attempted the cyclization of the sulphonamide 47,
obtained from 5 and 2-chloro-5-nitrobenzenesul-
phonyl chloride.  Among several ‘conditions tried,
only NaOH in aq. dioxane gave the desired product
48, but only in a very low yield. As was observed
with analogous earlier cases?, diazotization of amino-
amide 51 (from nitroamide 50) did not lead to
cyclization to 48. »

*The preparation of 43 was prompted by our finding of
anti-influenzal activity for a number of aminomethylene

malonates’.

954

Experimental Procedure

M.ps. are uncorrected. IR (nujol), UV (959,
ethanol) and mass spectra were run respectively on
a Perkin-Elmer infracord spectrophotometer, Beck-
mann DK 2A spectrometer and a Varian Mat CH7
mass spectrometer. NMR:' spectra were run on a
Varian A60 spectrometer. Chemical shifts are
quoted in ppm downfield from TMS as the internal
standard.

8-Hydroxy-1,2,3 4-tetrahydroquinoline (4)— A solu-
tion of 8-hydroxyquinoline (1) (22 g) in MeOH (200
ml) and acetic acid (18 ml) was shaken with hydrogen
at atmospheric pressure and room temperature using
platinum oxide as catalyst (0-6 g) until there was
no more .uptake of hydrogen. The mixture was
filtered and the filtrate concentrated un vacuo.
Addition of concentrated, aq. ammonia to the
residue gave 4 (20 g), m.p. 116-18° (ref. 7).

Likewise 5, m.p. 115-16° (aq. MeOH) (Found:
C, 5888; H, 5:67; N, 7-43. C,H,,CINO requires
C, 58:87; H, 5-49; N, 7-63%) and 6, m.p. 78-79° (ref:
8) were prepared.

N-(2-Chloro-5-nitrobenzoyl)-8-hydroxy-1,2,3,4-tetra-
hydroguinoline (7) — 2-Chloro-5-nitrobenzoyl chloride
(24 g, 0-11 mole) in dry ether (100 ml) was added
dropwise with stirring into a solution of 4 (16-5 g,
0-11 mole) in ether (100 ml) and sodium bicarbonate
(18-5 g, 0-22 mole) in water’ (100 ml). The mixture
was stirred for 2 hr and filtered. The precipitate

was washéd successively with water, dil. HCI and -

water. The etherial layer from the filtrate was
separated, dried and evaporated to give some more

‘product. The two crops were combined and cry-

stallized from aq. methanol to give 7 (26-5 g), m.p.
151-52°; vmax 1620 (C=0), 3200 cm™ (OH). A .num-
ber of amides were prepared by this procedure, and
are listed in Table 1. ' : )

5-Chloro-2-acetoxybenzoyl chloride (43 g, 20
mmoles) and 5 (3-7 g, 20 mmoles) gave an amide
(12 g), m.p. 225-30° (d), which was hydrolysed with
NaOH (0-25 g) in water (5 ml) at room temperature.
Acidification gave the 5-chlorosalicylamide of 5,
m.p. 150-51° (aq. MeOH) (Found: C, 57:35; H,
4:03; N, 441. C,H,,CLLNO; requires C, 56-82;
H, 3-87; N, 4-14%); the salicylamide of 5 was
similarly prepared, m.p. 138-41° (aq.- MeOH)
(Found: C, 63-:39; H, 495; N, 4-56. C,;H,,CINO;
requires C, 63-28; H, 4-65; N, 4:619,).
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‘TABLE 2 — Pvripo[3,2,11{d,¢)D1BENZ[b,f1[1,4]0XAZEPINE DERIVATIVES*

|

Compound - - m.p. Crystallized -
o,
. .- . .°C

from

164-65 Acetone-MeOH
167-69 - MeOH

120-21 CH,Cl,-MeOH

168-70 Acetone-MeOH
104-05 MeOH

124-25 CoHy-MeOH
186-87 CHCL,-EtOH

Mol.
formula

USING PROCEDURE-A

C10H12N204
ClGHlLC]N204
* CI7H14N204

USING PROCEDURE-B

Cy6H1sNO,
Cy,HysNO,
C7HuuN,O,
C,,H,,CINO,

USING PROCEDURE-C

18l-87 CHCl,-MeOH
34 158-62 Aq. MeOH
35 169-71 . MeOH
35 (HCI) 284-86 - MeOH-Et,0

. 36 181-82 - MeOH
37 "231-33 E{OH
38 229-31 MeOH
49 T 190-92 CeH,

C16H14N2O2
C17H16N202
C16H,;,CIN: O,
C10H14C] 2N2O2
C17H16N202
CIBHIQNZOZ
C10H14C]N302
C17H16N202

*Satisfactory C, H analyses have been obtained in all the cases.

Pyrido[3,2,1-deldibenz(b, f1[1,4]oxazepines: Cycliza-
tion of N-(2-chloro-5 nitrobenzoyl)-8-hydroxy-1,2,3 4-
tetrahydroguinoline (7) (Procedure-A) — A~ solution
of 7 (3:3 g, 10 mmoles) in aq. NaOH (1N, 11 ml)
was heated at 100° for 1 hr. The precipitate was
collected and washed|with water to give pyridodi-
benzoxazepinone (10) (2-5 g), m.p. 164-65° (acetone-
MeOH); vmax 1635 cm™ (C=0); Anax 227 (inflex),
270.nm (log e 427, 4:10); NMR (CDCly): 2-07 (qu,
J=65 Hz, Ci-H,), 289 (¢, J=65 Hz, C,H,), 41
(¢, J=6 Hz, C¢-H,), 7:08 (m, C-1, C-2, C-3 protons),
7-35 (d, J=9 Hz, CwJ;H), 8-32 (d of d, J=3, 9 Hz;
Cy-H), 880 (d, J=3 Hz, C4H).

2-Chloro-5-nitrobenzamides could also be: cyclized
by heating under reflux in benzene with anhyd.
potassium carbonate. | - :

Cyclization of N-(2,4-dichlorobenzoyl)-8-hydroxy-1,
2,3, 4-tetrahydroguinaldine (19) (Procedure-B) — A
solution of amide 19 (8:4 g, 25 mmoles) in dimethyl-
formamide (100 ml) cohtaining sodium hydride (509,
suspension in rnineralloil ; 1:2 g, 25 mmoles) was re-
fluxed for 1-5 hr; the solvent was removed ix
vacuo; water was add:ed and the precipitate filtered
and washed successively with water, dil. NaOH,
water, dil. HCI and finally water to give the pyrido-
dibenzoxazepinone (_ZE) (63 g), m.p. 187° (CHCl,-
EtOH); vmax 1610 cm (C=0); NMR (€DCly): 1-25
(d, J=65 Hz, CHy), 1-4-2:6 (m, Cs-H,), 273 (m, C,-
H,), 520 (qu, J=6'5 Hz, Cg-H), 6:9-7-4 (m, SH, Ar-H),
783 ppm (d, J=9 Hz, C4H).

. ‘Cyclization could also be achieved in good yields
using the sodium or potassium salt prepared by
treatment of the phenolic amides with equivalent
" quantities of aq. alkali and evaporation.

. The pyridodibenzo;':azepinones obtained by pro-
cedures A and B arellisted in Table 2.

~ Action of morpholine on amide 9 — Amide 9 (52 g,
15 mmoles) and morpholine (4-4 g, 50 mmoles) were
heated on a steam-bath for 4 hr. Water was added
to the mixture and the product filtered off to give
the yellow morpholino amide 15 (56 g), m.p. 220-21°
(CH,Cly-benzene) (Found: C, 63:63; H, 5-92" N, 10-33.
Ca1HasN;0; requires C, 63-46; H, 5-83; N, 10-589%);
ymax 1610 em™ (C=0).

The action of N-methylpiperazine on amide 7
likewise gave the piperazino compound 14, m.p. 110°
(acetone-ether) (Found: C, 63-06; H, 6-37; N, 13-84.
Co1HyyN,O, requires C, 63:62; H, 6:10; N, 14-139%,)
and the lactam 10, m.p. 165°

2-Nitropyridodibenzoxazepinone (32) — Powdered
lactam 20 (2 g) was added in small portions to conc.
HNO; (20 ml) with stirring and cooling in an ice-
bath. After being left at room temperature for 2}
hr, the solution was poured into ice-water. The
crystalline precipitate was filtered and recrystallized
from EtOH-benzene to give 32 (1-6 g), m.p. 169-70°
(Found: C, 65-03; H, 4-31; N, .
requires C, 64-86;; H, 408: N, 9. ;
cm® (C=0); NMR (CDCl,): 208 (qu, J=65 Hz,
Cy-Hy); 2:93 (¢, J=65 Hz, C,-H,), 4-12 (t, J=6 Haz,
Cy-H,), 7-10-7-75 (m, C-10, C-11, C-12 protons), 7-75-
8:05 (C-1, C-3, C-12 protons). .

Similarly, nitration of 11 (1 g) using conc. HNO,
(10 ml) and H,S0, (10 ml) at 0° gave the
dinitrolactam 31 (0-8 g), m.p. 195-97° (acetone),
(Found: C, 51-16; H, 2:68; N, 11-18. C16H,,CIN,O,
requires C, 51-46; H, 2.94; N, 11-10%,), while
nitration of 21 afforded the TLC pure 2-nitro
ggrg(/)%tive which appeared to be a hydrate, m.p.

Aminodibenzoxazepinone (33) — Nitrolactam (10,
14-8 g) in methanol (500 ml) was shaken with
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hydrogen at atmospheric pressure and room tempe-
rature in the presence of Adam’s catalyst {0-15 g)
till H, uptake ceased. The mixture was filtered
and the filtrate evaporated to give amine 33 (11-3
g), m.p. 185-87° (CHCl;-MeOH); vmax 1625 (C=0);
3280 and 3360 cm™ (NH), forming a HCI salt, m.p.
282-83° {ethanol) (Found: C, 63-25; H, 5:20; N, 9-02.
C,6H,,CIN,O, requires C, 63-48; H, 499; N, 9-26%,).

M.ps. and analytical data of amino derivatives
33-38 and 49 obtained by reduction (protedure-C)
are listed in Table 2. .

Chlovacetyl derivative 39 — Amine 34 (28 g),
chloracetyl chloride (1-1 g) and triethylamine (1-5
g) in chloroform (25 ml) were heated under reflux
for 10 hr. The solution was washed with 2N HCl
and dried. Removal of chloroform and crystalli-
zation of the residue from MeOH gave 39 (3-0 g),
m.p. 206-8° (Found: C, 63-94; H, 5:23; N, 7:97.
C,oH;,CIN,O, requires C, 63-96; H, 4:80; N, 7:85%);
Voax 1630 and 1680 (C=O0), 3410 cm™ (NH).

Morpholinoacetamide 40 — The foregoing chlor-
acetyl derivative (0-7 g) and morpholine (0-5 g) were
heated together at 100° for 4 hr. Water was added;
a gum separated and this was taken up in EtOH
and treated with HCl gas to give 40 HCI, m.p.
258-61° (d) (EtOH) (Found: C, 60-30; H, 6-11; N.
8-88. C,aH,CIN,O,. H,O requires C, 59-74; H, 6:06;
N, 9099%); Ymax 1635 and 1690 cm™ (C=0).

Ethyl thiourea 41 — Amine 34 (3-5 g, 12-5 mmoles),
ethyl isothiocyanate (1-1 g, 12-5 mmoles) and EtOH
(10 drops) were heated at 70° for 2 hr. The product
was triturated with ether, filtered and crystallized
from CHCl;-EtOH to give thiourea 41 (42 g), m.p.
212-15° (Found: C, 65-42; H, 5-93; N, 11.68.
CyoH,1N30,S requires C, 65-38; H, 5:76; N, 11-44%);
ymay 1610 (C=0); 3290 and 3370 cm™ (NH).

The allylthiourea 42 of 34 was likewise' prepared
and crystallized from acetone-EtOH, m.p. 192-94°
(Found: C, 66-52; H, 5:64; N, 10:76. Cy;H;N;0,5
requires C, 66-48; H, 558; N, 11-08%,); vmax 1625
(C=0); 3330 and 3170 cm™ (NH).-

Aminomethylene malonate 43 — 2-Aminopyridodi-
benzoxazepinone (37, 47 g) and diethyl ethoxy-
methylenemalonate (5 g) were heated at 150° for } hr
to give 43 (62 g), m.p. 135-36° (EtOH) (Found: C,
66:32; H, 569; N, 6:53. CyHyN,O requires C,
66:04: H, 5-54; N, 6-42%); vmax 1625 {C=C), 1660,
1675 and 1710 cm™ (C=0).

Deamination of 33 to dibenzoxazepinone 20— A
suspension of amine 33 (266 g, 10 mmole) in conc.
HCI (5 ml), conc. H,SO, (1 ml) and water (25 ml)
was cooled to 0° and treated under stirring with
sodium nitrite (0-8 g, 11 mmoles) in water (3 ml).
After 1 hr at 0°, the mixture was poured into
hypophosphorus acid (32%, 20 ml) and stirred at
0° for 1 hr.  After being left at room temperature for
20 hr, the mixture was filtered and the precipitate
washed with dil. NaOH and water.; Crystallization
from acetone-methanol gave 20 (1-8 g), m.p. 168-70°,
m.m.p. with a sample prepared by procedure-B re-
mained undepressed (Found: C, 76:05; H, 4.97; N,
5-55. C,sH;3sNO, requires C, 7647; H, 522; N,
5-57%); Vmax 1630 cm™ (C=0); Amax 265 nm (log e
3-81); NMR (CDCl): 2:02 (qu, J=65 Hz, Ci-H,),

282 (¢, J=65 Hz, C,-H,); 408 (, J=6 Hz, Co-Hy),

6:83-7-67 (m, 6H, Ar-H), 7-92 (m, CyH).

LAH reduction of lactam 20 — Ldctam 20 (25 g)
in dioxane (100 ml) was added dropwise to a suspen-
sion of LAH (0-9 g) in ether (90 ml) at room tempe-
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rature with stirring. The mixture was set aside
overnight and treated with water to decompose
the excess hydride and complex. The organic layer
was removed and concentrated im vacwo. The re-
sidue was taken up in ether and the solution
extracted with dil. HCl. The acid extract was
basified and 44 thus produced was extracted into
ether. Evaporation of the dried ether extract left
44 as an oil (1-2 g) which crystallized on standing,
m.p. 85-88°, picrate, m.p. 138-39° (acetone-hexane)
(Found: C, 57-01; H, 3-53; N, 12:16. C;HgN,O4
requires C, 56-65;; H, 3-89; N, 12:01%,).

8- Phenoxy-1,2,3, 4 - tetrahydroguinoline (28) — 8-
Phenoxyquinoline (26, 5-9 g) was converted to the
HCI salt and hydrogenated at atmospheric pressure
and room temperature, using Adam’s catalyst to
give 28 HCl (4-5 g), m.p. 200-3°; free base 28, m.p.
78-79° (ref. 9). ‘

Acetylation of 28 (17 g) using acetic anhydride
(5 ml) and triethylamine (2 ml) at 100° for 1 hr gave
29 (1-8 g), m.p. 78-80° (aq. EtOH) (Found: C, 76-44;
H, 6-21; N, 5-54. C,,H,,NO, requires C, 76-38; H,
6-41; N, 5:54%); vmax 1660 cm? (C=0).

Reaction of 28 (45 g) with phenylisocyanate (2-4
g) in refluxing benzene (25 ml) for 14 hr gave the
phenylurea (5-2 g), m.p. 143-44° (Found: C, 76-88;
H, 593; N, 828. CuHyN,O, requires C, 76-72; H,
5-85; N, 8:13%); vmax 1645 (C=0), 3340 cm™ (NH).

Pyridodibenzoxazepine (30) — A solution of acetyl
derivative 29 (2:5 g) in xylene (100 ml) was heated
with P,0z (35 g) under reflux for 16 hr. Xylene
was decanted off. The residual sludge was dissolved
in water and the solution treated with excess KI.
The resultant salt was fractionally crystallized from
ethanol-ether to give 30 (0-2 g), m.p. 203-5° (d)
(Found: C, 53-75; H, 4-60; N, 4-15. C;;H,,INO
requires C, 54:12; H, 428; N, 4:15%); Amax 246, 305
nm (log e 4-23, 3-80). ' :

N-(2-Chloro-5-nitrobenzenesulphonyl)-o-aminophenol
(45) — To a solution of o-aminophenol (11 g, 0-1
mole) in pyridine (50 ml) cooled to 10°, was added
2-chloro-5-nitrobenzenesulphonyl chloride (25-6 g,
0-1 mole) in small portions. The mixture was stirred
at room temperature for 20 hr and then poured into
aq. HCl (4N, 600 ml), when a solid separated,
which crystallized from aq. AcOH to give 45 (31 g),
m.p. 130-34°; the melting point changed to 149-51°
upon crystallization from CHCl; (Found: C, 43-77;
H, 2:68; N, 9:10.  C,,H,CIN,O;S requires C, 43-85;
H, 276; M, 9-52%).

Sultam 46 — Sulphonamide 45 (32+9 g, 0-1 mole)
and NaOH (8 g, 02 mole) in water (800 ml) was
heated with stirring at 70° for 24 hr. The solution
was cooled, decanted from gummy material and
acidified with conc. HCl. The separated product
was filtered” and recrystallized from aq. EtOH to
give 46 (21-5 g), m.p. 152-53°; lit.5, m.p. 156-58°,
(Found: C, 49-47; H, 2-81; N, 10-05; S, 11-34.
C,,HgN,0;S requires C, 49-32; H, 2:76; N, 9-59; S,
10:95%). A different crystalline form of 46, m.p.
135-36°, was also once obtained from the same sol-
vent (Found: C, 49:29; H, 2:56; N, 9:77%).

~ N-(2-Chiovo - 5-nitrobenzenesulphonyl)- 5 - chloro - 8 -
hydroxy-1,2,3 A-tetrahydroquinoline  (47) — Reaction
of 2-chloro-5-nitrobenzenesulphonyk chloride (9 g,
35 mmoles) in ether (100 ml) with 5-chloro-8-
hydroxy-1,2,3,4-tetrahydroquinoline (5) (6-5 g, 35
mmoles) in ether (30 ml) and water (25 ml) containing
sodium bicarbonate (6 g) as usual gave the crude
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product (6°6 g), which upon purification by filtration
through a column of silica gel (50 g) in chloroform
gave pure 47 (2:5 g); m.p. 140-41° (Found: C, 45-02;
H, 3-04; N, 6-75. C15H12C12NZOSS requires'C, 44-70;
H, 3-02; N, 6:959%)!

Sulmm 48 — A solution of sulphonamlde 47 (0-4 g)
in dioxahe (5 ml) contalnlng NaOH (40 mg) in
water (5 ml) was heated at 100° for 4 hr, and then
evaporated to dryne'ss Water was added and the
gummy product crystalhzed from acetone-MeOH
to -give 48, m.p. 188-90°; ‘MS: mfe 368 (M*, 37Cl)
366 (M*, 35C1) 304,302, 274, 272, 258, 256.

N-(2= Nztrobemenesulphonyl) S-chloro-8 - hydroxy-
12 3,4-tetrahydroquinoline (50) — Reaction of the
sulphonyl chloride (31 -7 g, 20 mmoles) with 5-chloro-
8-hydroxy-1,2,3,4-tetrahydroquinoline 5 (45 g, 20
mmoles) in the presence of triethylamine (2 g) in
refluxing benzene (50 ml) for 1 hr gave 50 (3-9 g),
m.p. 105-11° (MeOH) (Found: C, 49-11; " H, 3-95;
N, 7:45. C;:H,;CIN,0,8 reqmres C, 48 86 H, 3-56;
N, 7-45%). 1

N-(2- Ammobmzenésulphonyl) -5-chioro-8-hydroxy-
1,2,3,4-tetrakydroquinoline (51)— It was obtained by
catalytm reduction 6f 50 at atmospheric pressure
and room temperature using platinum oxide as cata-
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'lys{, m.p. 113-15° (EtOH) (Found: C, 53-38; H, 4-79;
N, 8-07. C3H;;CIN,O,S requires C, 53-20; H, 4-46;
N, 8:27%).
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