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1. Yo, Luz Clemencia DE PAEZ, en mi condicion de apoderada de la sociedad solicitante de la
patente de la referencia, de conformidad con la sustitucion de poder otorgada a mi por el doctor
Emilio FERRERO me refiero al oficio No. 10717 notificado por fijacion en lista del 20 de junio de
2012.

2. Mediante oficio No. 10717 el Examinador a cargo del estudio de patentabilidad de la presente
solicitud, en virtud del articulo 46 de la Decision 486, solicité la presentacion de los siguientes
documentos:

2.1.1 INDIAN JOURNAL OF CHEMISTRY B, 19, 1980, Paginas 297-300.

2.1.2 INDIAN JOUNRAL OF CHEMISTRY B, 24, 1985, Paginas 639-644.
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4. Puesto que se han atendido a cabalidad las observaciones hechas por su Despacho sobre |a
presente solicitud de patente, atentamente solicito que se contintie su tramitacién.

5. Anexos

¢ Documento: INDIAN JOURNAL OF CHEMISTRY B, 19, 1980, Paginas 297-300.
e Documento: INDIAN JOUNRAL OF CHEMISTRY B, 24, 1985, Paginas 639-644.
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Studies in Antifertility Agents

: Part XXVII— Synthesis of

2-Acetyl-3-aryl-s-tosyl-7/8-H (or methoxy)-3,3a,4,5-
tetrahydropyrazolo[4, 3-c]quinolines?
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N-Tosyl-2,3-dihydro-d-quinolones (12-14), prepared from aniline, i~ and p-anisidines by reported procedures,
on condensation with araldehydes in the presence of NaOMe give the corresponding 3-arylidene-4-quinolones (15-18).
Refluxing of 15-18 with NH.-NH,H,;O in gl, AcOH affords the title compounds, 2-acetyl-3-aryl-5-tosyl-7/8-H
(or methoxy)-3,3a, 4,5-tetrahydropyrazolo[d,3-clquinolines (19-22). The stereochemistry of the title compounds hased
on the assignments of Cj;-H, C.a-H, C,-H, protons has been studied by PMR decoupling experiments. In preli-
minary screening, compounds 19 and 22 have been found to prevent pregmancy at 20 mg/kg dose in female albino
rats, but are ineffective at lower doses. None of the compounds tested shows any significant pharmacological activity,

hypertensive activities exhibited by pyrazolo-

benzocycloalkanes (I)* and weak antifertility
activity possessed by 1-phenyl-2-nitro-1,2,3,9,10,
10a-hexahydrophenanthrene (II) (unpublished work)
prompted us to investigate the antifertility activity of
pyrazoloquinolines (III), in continuation? of our
search for non-steroidal antiimplantation agents.
In this paper, we report the synthesis and antifertility
screening results of 2-acetyl-3-aryl-5-tosyl-7/8-H (or
methoxy)-3,3a, 4, 5-tetrahydropyrazolo [4,3-c] quino-

lines (IV). .
N-tosyl-2,3-dihydro-

THE contraceptive, abortifacient and anti-

The starting iotermediates,
4-quinolones (12-14) were prepared in a similar
manner as described by Johnson ef /.3 and Speckamp
et al. except that ethyl acrylate, instead of methyl
acrylate, was reacted with aromatic amioes. Thus
the addition of aniline or m-anisidine to ethyl acry-
late in the presence of ACOH, or of p-anisidine in
the presence of SnCl; gave ethyl g-anilinopropionates
. (1-3) as oil in good yields. Treatment of 1-3 with
p-TsCl in pyridine yielded the corresponding N-tosyl
propionates (4-6) as viscous oils which could not te
purified by distillation and were, therefore, hydrolysed
as such with methanolic KOH to give the corres-
ponding N-tosyl acids (7-9). In the case of acids
8-9, the hydrolysis was accompanied by retero
Michael reaction as is evident by the isolation of N-
tosyl-m/p-anisidines (10-11) from the reaction mix-
ture. The tosyl acids (7-9) were treated with PClg
to give acid chlorides which were cyclized under
reported®* Friedel-Crafts conditions in the presence
of AICl, or SnCl, to furnish the desired N-tosyl-2,
3-dihydro-4-quinolones (12-14). In the case of m-
~ anisidino compound (13), only 7-methoxyquino-
lone was formed,

Condensation of quinolones (12-14) with aral-
dehydes in the presence of NaOMe in MeOH

1CDRI Communication No. 2632,

yielded crystalline N-tosyl 3-arylidene-4-quinolones
(15-18) in good yields (Table 1). The PMR spectra}
of these arylidenes (15-18) showed N—CH, protons
as a doublet around 5.0 (J/ = 2 Hz) and arylideno
olefinic proton as & triplet around 7.70 (J/ = 2Hz).
The chemical shift of these arylideno protons® and
their quantitative conversion? into dihydropyrazoles

with NHNH,.H,O suggested trans-configuration
for arylidenes (15-18). Refluxing of 15-18 with
NH,NH,.H.0 in gl. AcOH for 6-8 hr furnished
the title compounds, 2-acetyl-3-aryl-S-tosyl-7/8-H
(or methoxy)- 3, 3a, 4, 5-tetrahydropyrazolo[4, 3-c}-
quinolines (19-22) in excellent yields (Table 1).
In the PMR spectra of 19-22, Co-H,Cya-H, and C,-H,
exhibited interesting spectral features and the two
protons of C,-H, appeared at different chemical

$Chemical shift in § (ppm) throughout the paper,
297
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TABLE 1 — PHYSICAL AND SPECTRAL DATA OF N-T0SYL-3-ARYLIDENE-2,3-DIHYDRO-4-QUINOLONES (15-18) anND 2-AcETYL-3-
ARYL-7/8-H(OR METHOXY)-3,3A,4,5-TETRARYDROPYRAZOLO[4,3-CJQUINOLINES (19-20)

Compd* R R3 m.p. Yield Mol.
ome °81' (%)  formula
15 H H 135 90 CpH yNO,S
16  7-OCH, H 197 95  CyuHuNOS
17 7"OCH X OCH 8 148 94 ngnggNo ‘S
18 6-OCH, H 131 91 CyH:NOS
19 H H 179 91 CgiHyN,0,8

20 7-OCH, B 216-17 53 C, HyN;0O8
21 7-OCH, OCH, 224 70 CerHy i N,0,8
22 8-0CH, H 198 97 C, Hy N, O S

ALDf,
mg/kg in
mice

800

Ana-
lyzed for}

NMR (CDCly)

CHN  2.32(s,3,-CiHCH)), 5.33(d, 2, NCH,,
J=15Hz), 7.70 (1, 1, olefinic H, J=

1.5 Hz)

231 (s, 3, —CH~—~CH;), 3.92 (s, 3,
OCHY), 517 (d,2, NCH,, J = 1.5 Hz),
792 (d, 1, C,—H, J = 8H2).

230 (s, 3, —C.H,(—CH,), 3.82 (s, 3,
OCH,), 3.85 (s, 3, OCH,), 4.98 (d,2,
NCH,,' J = 1.5'Hz), 1.18 (d, 1, C;—H,
J = 8.5 Hz).

2.34 (s, 3, —C.H—CH,), 385 (s 3,
OCHy), 5.02 (d, 2, NCH,, J = 2Hz), 7.53  68]
4, 1, olefinic H, J=2Hz),772(, 1,

Cy-H, J = 9 Hz),

221 (s, 3, COCHy), 2.24 (s, 3, —C,H,
—CHy), 2.30-2.70 (m, 1, Caa-H}), 3.48 (¢,
1, CeH,Jo=Jy=14Hz),448 (dd, 1, C-H
Jg = 14Hz,J,=5H2),4.70(d, 1, C;-H,
J = 10 Hz).

223 (s, 6, COCH, and —C,H,CH,),
2.34 (m, 1 Cyu-H, enveloped in the sig-
nal of COCH, and —C.H/CH,), 3.47
(1,1, Co-H, Jp = Jy = 14 Hz), 3.79 (5,
3, OCH,), 447(dd, 1, C;-H, J; =
13Hz, J; = 5Hz),4.69(d, 1, Co-H, J =
10 Hz), 7.70 d, 1, Cy-H, J = 9 Hz).

2.19 (s, 3, COCHy), 2.23 (s, 3,—C,H,CHj),

242 (m, 1, Cu-H. enveloped in the
signal of COCH,; and —C,H,CH,),
343 (1,1, C=H, Jg = Jy = 13 Hz), 3.73
(s, 3, OCHy), 3.78 (s, 3, OCH,), 4.48
(dd, 1, C+H, Jg = 13 Hz, Jy 5Hz),
4.62 (d, 1, C-H, J = 10 Hz), 7.70( d,
1, CeoH, J = 8 Hz).

2.21 (s, 3, COCH,), 2.24(s,3, —C,H,
CHy), 240 (m, 1, Coa-H), 348 (1, 1, Ci=H,
Jp = Jy = 14 Hz), 3.78 (s, 3, OCHY),
442 (dd, 1, Cy-H, Jg = 14 Hz, Jy = 5
Hz), 467 (d,1,Cy-H,J = 10 Hz), .71
d, 1, CH, ] = 9 Hz).

CHN

CHN

CNH

CHN 800

CHN

681

*Compounds 2, 3, 5, 6, 8 and 9 were prepared by the reported procedures® for their methy! analogs. Compounds 16-18
and 20-22 were prepared by the method described in experimental section for 15 and 20 respectively. FAll compounds were

recrystallized from MeOH. $All compounds were analyzed within = 0.5%.

for their pharmacological activity.

3Compounds 16, 17, 20 and 21 are under testing

shifts. The assignment of these protons and their
stereo-orientation was determined by decoupling
experiments in the case of compounds 19 and 22
In 19, C;-H appeared as a doublet at 4.70 (J=
10 Hz) which corresponds to Cg, Cys trans-configura-
tion in such systems®, The muitiplet of Cy-H
enveloped in the signals of COCH, and CH, was
located by decoupling at 4.70 which affected the
multiplicity of the signals at 2.30-2.70. By decoupling
experiments, the two protons of C,—H,, adjacent to
asymmetric carbon Cg, were assigned. One of the
C,—H appeared as 4 triplet at 3.48 (J=14 Hz) due
to geminal (J,==14 Hz) and vicinal (Jo=14 Hz) coup-
lings. Such a vicinal coupling constant (14 Hz) is
indicativé of frans- telationship to Cu-H. The
other C,—H appeared as double doublet at 4.48
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(J,=14 Hz and J,=35 Hz) which is suggestive of its
cis-orientation with respect to Cp—H. Similar
decoupling experiments in the PMR spectrum of 22
proved to be useful in assigning C,H; and its stereo-
chemistry. In analogy to the PMR spectra of 19
and 22, it is presumed that 20 and 21 would have
similar spectral features on decoupling. The PMR
spectral data of all these compounds are given in
Table 1 and the stereochemical structure of 19-22 is
depicted in Scheme 1.

The preliminary antiimplantation and pharmaco-
logical screening of these compounds were carried
out by the reported procedures’>?. Compounds 19
and 22 inhibited pregnancy at20 mg/kg dose in female
albino rats and were ineffective at lower doses. No
improvement in this activity could be achieved by
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structural modification of 19. Interestingly 7/8-
unsubstituted or 8-methoxy compound showed acti-
vity while the corresponding 7-methoxy analog was
inactive which indicated that unsubstituted 7-position
is preferred for this activity. Substitution in 3-
phenyl group destroyed the activity,  Earlier, we
have reported® that the corresponding B-ring seco
compounds lacking N-tosyl group were ineffective
as antifertility agents. Thus, the skeleton present
in 19 appears to be a likely framework for the anti-
fertility activity of such a system.

No significant pharmacological activity was exhi-
bited by the compounds tested.

Experimental Procedure

M.ps and b.ps are uncorrected. Purity of the
compounds was routinely checked on silica gel-G
TLC plates using C¢Hg or CgHg—MeOH as mobile
phase. IR spectra (vmax in cm-?) were recorded
on a Perkin-Elmer infracord 137, 157 or 177 model.
PMR spectra were recorded in CDCl; on a Varian
A-60D or a Perkin Elmer R-32 spectrometer using
TMS as internal standard.

Ethyl @-anilinopropionate (1) — A mixture of aniline
(139.5 g, 1.5 mol), ethyl acrylate (165 g, 1.65 mol)
and AcOH (5 ml) was refluxed for 15 hr and the
reaction mixture distilled wunder vacuo to give 1,
yield 210 g (71%), b.p. 127-30°/0.4 mm Hg, nj =
1.5220, PMR : 1.23 (1, 3, C—CH,, J=THz) 2.58

@, 2, C—~CH,, J=TH2), 3.43 ({, 2, N—CH,, J=
7 Hz), 3.85 (5, 1, NH, D;O exchangeable), 4.14
(9, 2, OCH,, J = 7THz) (Found : C, 68.00;
H, 8.27; N, 7.75. C,,H,;NO, requires C, 68.37;
H, 7.82; N, 7.25%).

Ethyl N-tosyl-B-anilinoprapionate (4) — To a cooled
and stirred solution of 1 (96.5 g, 0.5 mol) in pyri-
dine (1 litre), p-TsCl (114.5 g, 0.6 mol) was added
in small lots. After stirring for 15 min at this
temperature, the reaction mixture was heated on a
steam-bath for 30 min and then just to refluxing.
The reaction mixture was poured onto ice-HCl and
extracted with ether. The extract was washed suc-
cessively with 3NV HCI, water, 1% KOH, water
and saturated NaCl solution, dried (Na,SO,) and
solvent removed to give 4, yield 168 g (97%); FMR:
1.18 (1, 3, C—CH,, J=7 Hz), 241 (5, 3, —CgHs—
CHy, 2.55(t, 2, C—CH,, J=8, Hz), 3.88 (1, 2,
N—CH,, J=8 Hz), 4.05 (g, 2, OCH,, J=7 Hz),
(Found : C, 59.90; H, 5.95; N, 3.64. C,;H;,NO,S
requires C, 60.25; H, 6.05; N, 4.03%).

N-Tosyl-B-anillinopropionic acid (7) — To a stirred
solution of ester. 4 (168 g, 0.48 mol) in 80% aq.
MeOH (1400 ml), 10% KOH (380 ml) was added
at room temperature during 30 min. The reaction
mixture was stirred at room temperature for 4 hr
and allowed to stand overnight. The clear solution
was diluted with water (2 lit) and poured with
stirring into cold dil. HCl. The separated acid was
filtered, washed with cold water, dried and recrys-
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ta]lizeld45from C.Hg to get 7, yield 143 g (92%),
m.p. °.
N-Tosyl-2,3-dihydro-4-quinolones (12-14) — Cycli-
zation of acids 7-9 with PClL-AlCI; or SnCl, by
the reported procedure®¢ gave 12-14 in 86, 63 and
70% yields respectively.

N-Tospl-3-benzylidene-2,3-dihydro-4-quinolone  (15)
—A solution of benzaldehyde (3.18 g, 30 mmol) in
MeOH €6 ml) was added to a cold (15°) solution of
sodium (0.3 g, 13 mmol) in MeOH (30 ml). To this
stirred solution, 12 (9.03 g, 30 mmol) was added at
15°. The reaction mixture was allowed to attain
room temperature and continuously stirred for 4 hr.
The product separated was filtered and washed with
methanol to get 15, yield 10.95 g (94%), m. p. 135°,

Similarly 16-18 were prepared in yields given in
Table 1.

2-Acetyl-3-phenyl-5-tosyl-3, 3a, 4, S-tetrahydropyra-
zolo[4,3-clquinoline  (19) — A mixture of benzy-
lidene 15 (5.46 g, 14 mmol), NH,—NH;.H;0 (5.6 ml,
excess) and gl. AcOH (50 mf) was refluxed for 6-8
hr. The reaction mixture was cooled, poured onto
ice, and the precipitated product was filtered, washed
‘with water and crystallized from MeOH to get 19,
yield 5.7 g (91%), m.p. 179°

300

Similarly 20-22 were obtained in yields given in
Table 1.
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2.3-Dihydro-1-tosyl-4{1 H)-quinolones (5-7) on formylation give the corresponding 3-hydroxymethylene derivatives (11-13) of
which 12 and 13 react with piperazine to afford N.N-bis-substituted piperazines (15 and 16). Refluxing of 11-13 with
substituted hydrazines yields the tricyclic 4,5-dihydro-2-substituted-5-10syl-2H.pyrazolo[4.3-clquinolines (17-22),
Delosylation of 18 gives. besides the expected dihydro derivative 23, an aromatised pyrazoloquinoline (24) while the
detosylation of 19 and 20 affords only 1he aromatised products 25 and 26. Condensation of dihydroquinolones (5-7) and
chromanones (9, 10) with araldehydes produces the corresponding 3-arylidene derivatives (27-33). Surprisingly, a similar
condensation of 2.3-dihydro-8-methoxy-1-1osyl-4(1 H)-quinolone (8) with araldehydes or its formylation results in retro-
elimination to give N-tosyl-o-anisidine (14). Epoxidation of 27-33 gives the 3.2-oxido derivatives (34-40) which on treatment
with NH;.NH,.H;0 or PRNHNH; form the title compounds 3-aryl-4,5-dihydro-2-substituted-5-tosyl-2H-pyrazolo[4.3-
cJquinolines (41-46) and 2.4-dihydro-3-phenyi[i]benzopyrano[4.3-cIpyrazoles (48, 49). Acetylation of 41 gives 47.
Detosylation of 41 affords the aromatised pyrazoloquinolines (50) while that of 42 furnished a mixture of the dihydro product
52 and 1he aromatised pyrazoloquinoline 51. However. detosylation of 42 with pyridine hydrochloride gives only 51 and no
dihydro product. None of the compounds prepared exhibits any significant CNS, CVS or antifertility activity except 51 which

shows weak CNS depressant and hypotensive activities.

In our earlier work on non-steroidal antifertility
agents’ 73, it was proposed that a mixture of 3,3a-
trans/cis-2-acetyl-3,3a, 4,5-tetrahydro-3-phenyl-5-
tosyl-2H-pyrazolo[4,3-c]quinolines (I) and its de-
rivatives possess oral antiimplantation activity?” in
rats while the pure trans-isomer was inactive thereby
indicating that the activity resides in cis-isomer only.
To explore further this class of compounds and
improve antifertility activity, it was proposed to
prepare their aromatised analogues and congeners in
which N—Ts has been replaced by oxygen atom and
study the structure-activity relationship. In this paper
we repor( the synthesis and biological screening results
of 3-aryl-4,5-dihydro-2-substituted-5-tosyl-2H-
pyrazoto[4.3-clquinolines (II, Z=NTs) and 24-
dihydro-3-phenyl[1]benzopyrano[4,3-c]lpyrazoles
and their derivatives (11, Z=0).

The starting materials 1-tosyl-2,3-dihydro-4(1H)-
quinolones®* (5-7. R' =H, 6- or 7-OMe and Z=NTs)
and 4-chromanones(9 and 10; R' =H or 7-OMe and Z
=() were prepared by the methods reported earlier.
The known 2,3-dihydro-8-methoxy-1-tosyl-4(1H)-
quinolone (8; R!'=8-0OMe and Z=NTs) was
prepared starting from o-anisidine (1) employing a
route other than that reported in literature®.

tCDRI Communication No. 3425,
1Present address: Department of Chemistry, Haryana Agricultural
University, Hissar 125004, .

MeO/H

Il Z=NTs or O

Treatment of 1 with ethyl acrylate in the presence of
acetic acid gave ethyl B<{o-anisidino)propionate (2)
which on tosylation with p-toluenesulphonyl chloride
in pyridine followed by alkaline hydrolysis of the
resulting ethyl B<N-tosyl-o-anisidino)propionate (3)
furnished A<(N-tosyl-o-anisidino)propionic acid (4)
along with appreciable amounts of N-tosyl-o-anisidine
(14). Cyclisation of the acid 4 with AICl;=PCl;
afforded the required dihydroquinolone (8)(Scheme 1).
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The dihydroquinolones (5-7) on condensation with
ethyl formate in the presence of NaH pgave 3-
hydroxymethylene derivative (11-13; Table 1) in good
yields while under similar reaction conditions the
dihydroquinolone 8 underwent retro-elimination to
yield N-tosyl-o-anisidine (14). A plausible reason for
such fragmentation could not be put forward.
Condensation of 12 and 13 with half a mole-equivalent
of piperazine in benzene gave the required 1,4-bis(6-or
7-methoxy-2,3,4-tetrahydro-4(1H)-0x0-1-
tosyl-3-quinolinylidenemethyl)piperazine (15 or 16).
As 15 and 16 were insoluble, their PMR spectra could
not be recorded.

Refluxing of 13-13 with various substituted
hydrazines furnished the corresponding 2-substituted
4,5-dihydro-5-tosyl-2H-pyrazolo[4,3-c]quinolines
(17-22, Tablel). Detosylation of 4,5-dihydro-2-
phenyl-5-tosylpyrazolo[4,3-c]quinoline (18) with
cone. HC! in refluxing gl. AcOH gave the required
detosylated product 23 along with detosylated
aromatised product. 2-phenyl-2H-pyrazolo[4.3-
c]quinoline (24). Interestingly. the detosylation of
other tosylpyrazoloquinolines (19 and 20) gave only
the aromatised products (25 and 26).
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The dihydroquinolones (5-7) and 4-chromanones (9,
10) on condensation with araldehydes in the presence
of NaOMe or HC following the methods reported
earlier>>® gave the corresponding 3-arylidene-
quinolones (27-31) and 3-arylidene-4-chromanones
(32, 33) (Table 1). However, the 8-methoxyquinolone
(8) under similar reaction conditions did not produce
the required arylidene derivative but gave a retro-
eliminated product 14 as described above.
Epoxidation of 27-33 with H,0, —NaOH in methanol
furnished the corresponding 3,2-oxido derivatives (34-
40; Table 1); the C-3 became assymetric resulting C-2
methylene protons magnetically non-equivalent and
thus in PMR spectra they appeared at different
chemical shifts e.g. in 35 they appeared as doublets at &
3.80 and 4.20 with a coupling constant of 16 Hz while
in chroman derivative 40 the doublets due to these
protons appeared at ¢ 3.97 and 4.27 with a coupling
constant of 12Hz.

The 2,2-oxido derivatives (34-40) on treatment with
hydrazine hydrate or phenylhydrazine in abs. ethanol
in the presence of a catalytic amount of gl. AcOH
furnished the corresponding 2-substituted 3-aryl-4,5-
dihydro-2H-pyrazolo[4,3-c]quinolines (41-46) and 3-
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Table | —Characterisation

Compd*

19
20
21

2

25

26

35

37

39t
40t
a}
42%
43t
43
45%

461

R! R?
H —_
6-OMe —
7-OMe -
6-OMe —_
7-OMe —_
H H
H Ph
H C;HOH
7-OMe Ph
8-OMe H
8-OMe Ph
H Ph
H Ph
H C;H.OH
7-OMe Ph
21-33234
H -
6-OMe —
6-OMe -
7-OMe -
7-OMe -
H -
7-OMe —
H H
H Ph
7-OMe Ph
7-OMe H
8-OMe
8-OMe H

X

CH

CH

CH
C—-OMe
CH
CH
CH

CH
CH
C-OMe

CH

m.p.
°C

98
260
284
150

17

9N
138
203
142

156

237

142

72-74
138
165
102
130
128

132

189
176
150
118
158

Yield Mol
(%) formufa
C,aH (sNO,S

95  C,sH 7 NO;S
93 Cy3H,2NO,S

96 CuoHaoNJOsS:
95  CaoHaoNaOsS:
90  C,+H,;sN;0,5
82  C,;3H,oN;0,8
55  CyeH oN;O;8
76 Cy4H;N,;O,8
96  C,uH;1N;08
93 CaHyN2OsS
54 C;eH 3N,
27 CisHi Ny
38 C;H N3O
5t Cy7Hi3N;O
99 Ci3H,9NOS
94  CiH;NOSS
96  Cy3H;0N;08
80 C,H;NOSS
98  C,3H;3NOS
85 CieH)10y
92 C1H 10
90  C;3H,oN;0:8
69  CioHi3N30,5
43 C;0H,;sN;058
23 CysHaN;30.S
50  C34H;N;058
93 Cz3Hi0N.058

Found (%} (Calc.)

C H N
60.3 4.6 3.7
(60.1 47 3.9)
60.4 48 49
(60.1 4.1 3.9)
62.2 5.3 71
(62.5 52 7.3)
62.8 5.0 7.0
(62.5 5.2 1.9
61.4 43 12.4
61.6 4.5 1.7
68.9 4.5 10.1
(68.6 4.7 10.4)
61.6 53 11.2
(61.8 5.1 11.4)
66.4 4.7 9.5
(66.8 49 9.7
60.5 5.1 11.7
(60.8 4.8 11.8)
672 49 9.8
(66.8 43 9.7
78.0 5.5 16.7
1.7 5.2 17.0)
78.2 4. 17.2
(18.3 45 17.1)
(78.3 4.5 17.2)
67.8 53 19.4
(67.6 5.1 19.7)
73.9 4.3 15.0
(74.1 4.7 15.2)
67.8 5.0 31
68.0 4.7 3.4)
66.4 5.0 2.9
(66.2 48 3.2)
63.2 49 6.1
(63.3 46 649
65.8 4.0 3.0
(66.2 3.8 3.2
64.8 5.0 2.6
(64.5 49 2.8)

76.3 49
(76.2 4.8)
72.0 4.7
(72.3 4.9)

69.0 5.0 10.0
68.8 4.7 10.4)
72.7 4.5 8.6
(1.0 4.8 8.8)
69.7 4.6 7.9
(7. 49 8.2)
64.8 5.1 8.8
(65.0 5.0 9.1)
66.9 4.7 9.5
(66.8 4.8 2.7)
64.1 49 13.1
(63.9 4.6 13.0)

and Toxicity Data of 4,5-Dihydro-2H-pyrazolof4,3-c]quinolines and 2.4-Dihydroli]benzopyrano[4,3-
cJpyrazoles and Their Intermediates

> 800
> 800
> 800
825
681

> 1000

> 1000
825

825

(Contd.)
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Table 1 —Characterisation and Toxicity Data of 4,5-Dihydro-2H-pyrazolo[4,3-c]quinolines and 2.4-
‘ Dihydro[! Jbenzopyrano-
{4,3-clpyrazoles and Their Intermediates—Contd.

Compd* R! R? X m.p. Yield

°C v
471 H COMc CH 142 97
48t H H CH 273 86
491; 7-OMe H CH 250 90
50 H H CH 350(d) 68
51 H Ph CH 186 39
52 H Ph CH 155-60 44

Mol. Found (%) (Calc.) ALDyq
formula (mg/kg)
C H N

CysH3N3O,8 67.4 4.6 9.2 681
6.7 4.7 95

CyeH,3N;O 14,6 5.0 1.4 > 1000
(74.4 4.8 1L3)

C”HuN;Oz 73.7 4.9 9.9 681
(73.7 5.0 10,0)

CieHi N, 68.2 5.7 14.5
6718 . 6.0 14.8)

Cz:H, 5N, . 818 50 12.8 >1000
(82.2 47 13.0)

C3:H, 9N, 81.4 50 12.9
(81.7 5.2 13.0)

*Numbers described in this column refer to those given in Scheme 1.
273 (R! =H, Z=NTs, X =H); 28 (R! =6-OMe, Z=NTs, X =CH); 29%(R! =6-OMe, Z=NTs, X =N): 30%(R! =7-OMe, Z=NTs, X =CH);
312 (R' =7-OMe, Z=NTs, X =C—OMc); 32* (R' =H, Z=0, X=CH); 33* (R! =7-OMe, Z=0, X=CH).

tz=0
3Z=NTs

phenyl-2,4-dihydro[1]Jbenzopyrano[4,3-c]pyrazoles
(48, 49)(Table 1). Acetylation of 41 with acetyl chloride
gave the corresponding 2-acetyldihydropyrazolo-
quinoline (47). In quinoline derivative 45 and
benzopyran derivative 49, the C-4 methylene protons
appeared at 6 4.90 and 5.40 respectively. Detosylation
of 41 with conc. HCl in refluxing AcOH brought about
aromatisation to give 3-phenyl-2H-pyrazolo[4,3-
cJquinoline (50), while that of 42 gave a mixture of 2,3-
diphenyl-2H-pyrazolo[4,3-c]quinoline (51)- and the
corresponding 4,5-dihydro derivative (52). However,
with pyridine hydrochloride as the detosylating agent,
42 gave only 51. All these compounds were identified
by their spectral and analytical data.

Biological activity

Acute toxicity (ALDso) and gross behavioural
effects were studied in mice by i.p. administration of
the compounds. The effects on blood pressure and
respiration and interaction with acetylcholine,
histamine and adrenaline were determined in
anaesthetised cats by i.v. administration. None of the
compounds showed any significant CNS or CVS
activity except compound 51 which showed weak CNS
depressant and hypotensive activities.

The antiimplantation activity of the compounds 17-
26 and 41-52 was determined in mated female albino
rats by the reported procedure’. None of these
prevented pregnancy at an oral dose of 20 mg/kg.

Experimental Procedure
Melting points were determined in capillary tubes in
sulphuric acid-bath and are uncorrected.
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Homogeneity of the compounds was routinely
checked on silica gel-G TLC plates. IR spectra were
recorded in KBr on a Perkin-Elmer 137 or 157
spectrophotometer (¥, in cm ~1), and PMR spectra in
CDCls;, unless otherwise stated, on a Perkin-Elmer R-
32 or Varian A 60D instrument using TMS as internal
reference (chemical shifts in 6, ppm).

General methods for the preparation of various
compounds are described. All compounds showed
expected spectral characteristics. Only those spectral
data which have a direct bearing on structural
assignment have been given.

Ethyl BLo-anisidino)propionate (2)

A mixture of o-anisidine (1: 12.3 g, 100 mmol), ethyl
acrylate (12.0 g, 120 mmol), AcOH (1 ml) and benzene
(10 m]) was refluxed for 24 hr, cooled and worked-up as
usual to give a residue which on distillation in vacuo
furnished 2, b.p. 143-45°/4mm, yield 21.9g (98%);
[R{(neat): 3400(NH) and 1720(CO). PMR: 1.20(, 3H,
CH,CH,, J=T7 Hz), 2.38 (1, 2H, COCH,, J=T7 Ha),
3.42(1,2H, NCH,. J=T7 Hz), 3.75(s, 3H, OCH,), 4.12
(9,2H, OCH,, /=7 Hz)(Found: C, 64,5; H, 7.8, N, 6.5.
C,,H,7NO; requires C, 64.6, H, 7.6; N, 6.3%).

Ethyl B4 N-tosyl-o-anisidino)propionate (3)

To a stirred solution of 2 (8.92g, 40mmol) in
pyridine (33ml) and benzene (14ml) was added p-
toluenesulphonyl chloride (9.5g, 50 mmol) in small
lots. After stirring for 48 hr at room temperature. the
reaction mixture was diluted with water and extracted
with ether. The extract was washed successively with

©
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10% HCl, 5% KOH, water and saturated NaCl
solution, dried (Na;S0,) and ether removed to give 3,
nd? 1.541, yield 13.3 g (88%); IR (neat): 1730 (C=0),
1345 and 1162 (Ts); PMR: 1,08 (¢, 3H, CH,CH,, J=7
Hz), 2.28 (s, 3H, C¢H,—CH,), 2.40(¢, 2H, COCH,, J
=7 Hz), 3.27 (s, 3H, OCH,), 3.70 (1, 2H, NCH,, J =17
Hz), 3.80(q, 2H, OCH,, /=17 Hz) (Found: C, 60.6; H,
6.4; N, 4.0. C,oH;3NO;S requires C, 60.5; H, 6.1; N,
3.7%).

BAN-Tosyl-o-anisidino)propionic acid (4)

The ester 3 (11.3 g, 30 mmol) on hydrolysis with 6N
KOH (5.3 ml} in methanol (90 ml) by stirring for 48 hr
at room temperature followed by usual work-up of the
hydrolysate afforded 4 which recrystallised from
benzene, yield 7.54 g (72%), m.p. 125-27°; IR: 1720 (C
=0Q); PMR: 2.23 (s, 3H, CcH, —CH;), 2.67 (1, 2H, CO
—CH,, J=8 Hz), 3.38 (s, 3H, OCH,), 3.88 (1, 2H,
NCH,. /=8 Hz), 10.1 (br s, 1H, D;0 exchangeable
COOH) (Found: C, 58.2, H, 5.6 N, 4.0. C,7H;oNO,S
requires C, 58.5; H, 5.4; N, 4.0%).

From the remaining benzene extract 2.1g of N- .

tosyl-o-anisidine (14), m.p. 134°, was isolated.

2,3-Dihydro-8-methoxy-\-tosyl-41 H)-quinolone (8)

A mixture of 4 (5.24g, 15mmol) and PCls (4.2g,
20 mmol) was warmed to initiate the reaction and left
at room temperature for 10 hr. After adding benzene
(20m)) the reaction mixture was distilled in zacuo to
remove the POC]; formed. The residual acid chloride
was taken in benzene (20 ml) and added dropwise to a
cold (5°) and stirred suspenmsion of AICl; (4.0g,
30 mmol) in benzene (90 ml) and stirring continued at
room temperature for 6 hr, The reaction mixture was
diluted with equal volume of ether and the complex
decomposed by slow addition of dil. HC] maintaining
the temperature below 15°. The neutral material was
isolated in the usual way to get 8, yield 1. 8g(36/o), m.p.
149-51° (1it.®, m.p. 150-51°),

2,3-Dihydro-3-hydroxymethylene-6-methoxy-
1-tosyl-&(1 H)-quinolone (12; R! =6-Ome)

Ethy! formate (8.88 g, 120mmol) was added to a
stirred and cooled (10°) suspension of NaH (50%
dispersion in oil. 3.6 g) in dry benzene (100 ml) and the
mixture stirred for 15 min. To this stirred solution was
added 2.3-dihydro-6-methoxy-!1-tosyl-4-(1H)-
quinolone (6: 19.86 g. 60 mmo!l) in small lots and the
reaction mixture stirred at 10° for 30 min. Stirring was
continued for 24 hr al room temperature. Thereafter, it
was diluted with three times hexane and the
precipitated sodium salt of 12 filtered. dissolved in
water and decolourised with animal charcoal. This
aqueous solution was acidified with dil. HC] and the
precipitated solid filtered, washed with water, dried

and recrystallised from benzene to give 12, yield 20.5g
(95%), m.p. 164°, IR: 1630(C=0), 1345 and 1165(Ts);
PMR: 2.36 (s, 3H, C¢H, —~CH,), 3.88 (s, 3H, OCHJ),
4.58 (s, 2H, 2-CH)), 7.72 (d, IH, Cs—H, J=9 Hyp)
(Found: C, 60.3; H, 4.6; N, 4.1. C,;sH,;7NO,S requires
C, 60.2; H, 4.7; N, 3.9%).

1,4-Bis(1,2,3,4-tetrahydro-6-methoxy-4-0xo-
1-10syl-3-quinolinylidenemethyl\piperazine
(15; R =6-Ome)

A solution of 12 (1.8g, Smmol) and piperazine
(0.22 g, 2.5mmol) in benzene (30 m]) was refluxed for
13 hr, cooled and the separated solid filtered, washed
with benzene and dried to get 15, yield 1.6 g(96%), m.p.
260° IR: 1650 (C=0)(Found: C, 62.1; H, 5.4 N, 7.1.
C4oH40N40g8; requires C, 62.5; H, 5.2; N, 7.3%).

4,5.Dihydro-8- methaxy-S-tosyl-pyrazolo[4 3-c]-
quinoline (21; R* =8-OMe, R*=H)

A solution of 12 (3.59g, 10mmol) and hydrazine
hydrate (3.6 ml) in abs. ethanol (140 ml) was refluxed in
the presence of acetic acid (1 ml) for 8 hr. The solvent
was removed, the residual product triturated with
water, and the precipitated solid filtered, washed with
water, dried and crystallized from methanol to give 21,
yield 3.4g(96%), m.p. 138 IR: 3320-3130 (NH), 1335
and 1150 (Ts) PMR: 2.08 (s, 3H, —CsH4—CH}), 3.73
(s, 3H, OCH; 4.79 (s, 2H, 2-CH ), 7.60 (4, 1H, Cs—H,
J=9 Hz) (Found: C, 60.6; H, 5.1; N, 118
C,sH,7N30;S requires C, 60.8; H, 4.8; N, 11.8%).

4,5-Ditydro-2-phenyl-2H-pyrazolo[4,3-c1-
quinoline (23; R' = H, R* = PF) and 2-Phenyl-
2H-pyrazolo[4.3-clquinoline (24; R' = H, R*= Ph)

A mixture of 18 (1.6 g. 4 mmol), gl. acetic acid (8 ml)
and conc. HC! {8 m]) was refluxed for 10 hr, and the
reaction mixture diluted with water, neutralized with
20% KOH, extracted with benzene and the extract
worked-up to give a mixture (0.8g) of 23 and 24 in
66:34 ratio. These were separated by fractional
crystallisation from hexane to give 24 (0.26g), m.p.
155-56°; PMR: 8.28 (s, 1H, Ca~H), 9.25 (s, 1H, C4
~H) (Found: C, 78.5; H, 4.6; N, 17.3. Cy¢H{;N;
requires C, 78.4: H, 4.5: N, 17.1%) and 23(0.14g), m.p.
140-42°; PMR: 3.87 (4, 1H, NH, D,0 exchangeable)
4.53 (s, 2H, 2-CH,) (Found: C, 77.5; H, 5.4, N, 16.8.
C,sH,3N; requires C, 77.7; H, 5.3 N, 17.0%).

3-Arylidene-2,3-dihydro-1-tosyl-41 H)-
quinclones (27-31, Z=NTs) and 3-Arylidene-
4-chromanone (32, 33; Z=0)

These were prepared from 2,3-dihydro-4(1H)-
quinolones (5-7) and 4-chromanones (9, 10) by the
method reported earlier® "
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3-Benzyl-2,3-dihydro-6-methoxy-3,2-oxido-
N-10syl-4(1 H)-quinolone (35; R' =6-OMe,
X=CH, Z=NTs)

To a stirred suspension of 28 (4.61g, 11 mmol) in
methanol (150 ml) was added H,0,(30%, 4.4ml) at 10°
with stirring. Thereafter, 6N NaOH (1 ml) was added
to it and stirring continued at room temperature for
4 hir. The reaction mixture was diluted with water and
the precipitated product filtered, washed with water
and crystallized from methanol to give 35, yield 4.5g
(94%), m.p. 138° IR: 1690 (C =), 1345 and 1160 (Ts);
PMR: 2.37 (s, 3H, —C¢H,—CH,), 3.80 (d, 1H, C,
—H, /=16 Hz, 3.83 (s, 3H, OCH,), 420 (d, 1H, C,
—H. J=16 Hz), 4.47 (s. IH, C.—H), 7.71 (d, 1H. Cy
—H, J=8 Hz) (Found: C, 66.5 H, 5.0; N, 2.8.
C.4H;;NO;S requires C. 66.2 H, 4.8, N, 3.2%).

3-Benzyl-T-methoxy-3,a-o0xido-4-chromanone
(40, R'=7-OMe, X=CH, Z=0)

To a suspension of 33 (399 g, 15 mmo)) in acetone
(20 m)) was added H,0, (30%, 2.6 m]) and 2NV NaOH

(2.1 ml) and resulting reaction mixture stirred for 24 hr. .

The precipitated product was filtered and washed with
acetone to give 40, yield 3.9 g(92%), m.p. 132 1R: 1665
(C=0); PMR:3.75(s, 3H, OCH,), 3.97(d, IH,C,~H,
J=12Hz),4.27(d, 1H,C,—H, J=12 Hz), 443 (s, 1H,
C.—H)(Found: C, 72.0; H, 5.7. C,7H,,0, requires C,
72.3; H, 5.0%).

4,5-Dihydro-8-methoxy-3-phenyl-5-tosyl-
2H-pyrazolol4,3-clquinoline (45; R' =8-OMe,
R*=H,X=CH, Z=NTs)

A mixture of 35(0.44 g, 1 mmol), hydrazine hydrate
(0.5 ml, excess) and AcOH (2 drops) was refluxed in
abs. ethanol (10ml) for 15hr, the reaction mixture
concentrated and diluted with water. The separated
solid was filtered, washed with water and dried to give
45, yield 0.21 g (50%), m.p. 118° IR: 3300-3100 (NH),
1350 and 1160(Ts), PMR: 2.14(s, 3H, ~C¢H, —CH,),
3.77(s, 3H, OCH3), 4.90 (s, 2H, 4-CH,), 7.33 (br 5, 5H,
—C¢H;s) (Found: C, 66.9; H, 4.7, N, 9.5.
C24H21N 1038 requires C, 66.8, H, 4.9, N, 97%)

2-Acetyl-4,5-dihydro-3-phenyl-5-tosyl-
2H-pyrazolo[4,3-clquinoline (47, R* =H,
R*=COCH,, X=CH, Z=NTs)

A mixture of 4,5-dihydro-3-phenyl-5-tosyl-2H-
pyrazolo[4,3-clquinoline (41; 0.4g, 1 mmol), AcCl
(0.1g, 1.25 mmol) and anhyd. X,CO, (200 mg) in dry
Me,CO (20ml), was stirred for 4hr at room
temperature, then refluxed for 2 hr and worked-up as
usual. The residue on crystallization from CgHe-
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hexane gave 47, yield 430 mg (97%), m.p. 141-42° IR:
1738 (C=0); PMR: 2.88 (d, 2H, NCH,, /=9 H2).

2,4-Dihydro-T-methoxy-3-phenyl-2H-
[1)benzopyranol4,3-clpyrazole (49; R' =7-OMe,
R*=H, X=CH, Z=0)

It was prepared by the method described for 45
starting from 40 in 90%; yield, m.p. 250°; PMR: 3.71 (s,
3H, OCH;), 5.42 (s, 2H, 4-CH;), 7.58 (d, 1H, Cs—H)
(Found: C, 73.7, H, 49; N, 9.9. C;7H4N,0; requires
C, 713.7, H, 5.0; N, 10.1%).

2,3-Diphenyl-2H-pyrazolo{4,3-c]quinoline
(51, R' = H, R*=Ph, X=CH) and 4,5-Dihydro-
2,3-diphenyl-2H-pyrazolo[4,3-c]quinoline
(52, R*=H, R*=Ph, X=H)
Method-A

A mixture of 42 (3.0 g, 6.3 mmol), gl. AcOH (25 ml)
and conc. HCl (25m]) was refluxed for 12 hr, cooled
and diluted with water. After neutralization with 20%
KOH it was extracted with benzene and the extract
worked-up as usual to give a residual product which
was extracted with hot hexane and the extract cooled
to get 51, yield 0.8 g(39%), m.p. 186" PMR:9.08(s, IH,
C4"H) (Found: C, 82.4, H, 4.4, N, 13.0. C22H|5N3
requires C, 82.2; H, 4.7: N, 13.1%). The residual
product after extraction with hexane was crystallized
from benzene to give 52, yield 0.9 g (44%), m.p. 155-60°
(Found: C, 81.5: H, 5.5\ N, 13.2, C,,H, N3 requires C,
81.7 H, 5.3 N, 13.0%).

Method-B

A mixture of 42 (0.48g, I mmol) and pyridine
hydrochloride (10g) was refluxed for 2hr, and the
reaction mixture worked-up as usual to get 51, yield
0.27 g (84%), m.p. 186"
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