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SYNTHESIS OF TRIAZOLQ- AND TETRAZOLOQUINOLINE DERIVATIVES

WITH ANTITHROMBOTIC ACTIVITY
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Abstract - The syntheses of eight trinzolo- or tetrazologuinolines derived from Y-590,
an antithrombotic agent, are reported with the objective to investigate the

bigisosteric replacement of the quinolinone lactam function of Y-390 by a triazolic or
tetrazolic ring system. The synthetic strategy empioyed involved either the formation

of the triazolo-or terazoloquinoline followed by the introduction of the pyridezinone
side-chain for the preparation of menotrigzolo- or monotetrazologuinolines, or the
synthesis of a pyridazinonylquinolinone followed by the simultancous creation of bis

triazolic or tetrazolic fused rings

Various heterocyclic systems have been described for their potential to prevent the thrombus
formation. Amoeng these heterocyclic system arc pyrimido[54-dlpyrimidines such as dipyrida-
mole* and RX-RA 692, pyrimido[1,6-alisoquinolings such as trequinsine®<, imidazo[2,1-b]qui-
nazolin-2-ones such as anagrelide® and ROQ-15204%, phthalazines such as phthalazinole?, pyri-
dazinones such as Y-500% or amipizone®, and quinolinones such as cilostamide®® and cilosta-
zol**. Several molecular mechanisms of action bave been hypothesized to account for this
property. The best explanation advanced thus far correlates the antiaggregant effects of
these compounds with their ability to increase cyclic AMP (cAMP) and, in some cases, cyclic
GMP (cGMP) levels in blood plateiets by inhibition of the corresponding phosphodiestera-
ses*2, Specifically phosphodiesterase inhibitors from the Z(Iff}-quinolinone family, such as
Y-590 1%, cilostamide 22°, or cilostazol 3** present interesting antithrombotic profiles
insofar that both act with a relative selectivity on platelet phosphodiesterase and are

orally active, Cilostazol is active at 10 mgkg and is now in clinical testing, Y-590,

although showing also a strong antihypertensive activity, possesses poteat antithrombotic

activity at doses as low as 0.1 mg/kg per os.
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The objective of the present study was to investigate the bicisosteric replacement of the

quinolinone  lactam function found in Y-530 by a triazolic or tetrazolic ring system (Figure
1). An attempt was also made to rcpla;:e, both the quinclinone and the pyridazinone CONH
groups of Y-590 by isosteric triazole or tetrazole rings. We describe below the synthesis of

such fused heterocyclic systems,

=0 =N,
,:> X = CH
N"'-.H

Figure 1
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Synthesis

The synthesis of the monotriazolic and monotetrazolic derivatives 16a, 16b, 17a, 17b, 3la,
and 31b required the introduction of the triazolic or tetrazolic ring system in an early
stage in the synthesis and the pyridazine ring was added later (Figures 2 and 3). The 6-
methyl substituted 1,2,4-triazolo[4,3-alquinoline 6 and tetrazolo[1,5-a]quinoline 8 were

prepared by literature methods (Figure 2).

H3C I H:C = HJC -3
- -5
o N

A\
Ci
c d
H N:NN
7 8

Figure 2 : a : POCls ; b : O=CHNHNHz ; ¢ : NHaNHz HzO, n-butanol ; d: HC(OEYs ;
e ! NaNO2z
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Thus treatment of the 6-methyl-2(1H)-quinolinpne 4*>** with phosphorus oxychloride yielded

the é-methyl-2-chloroquinoline 5 which was converted into the triazoloquincline 6 by reac-

tion with formylhydrazine or, with better yields, in two steps, by successive treatment with
hydrazine hydrate acd triethyl orthoformate. The tetrazolic aunalogue § was obfained from the
hydrazinoquinoline 7 by treatment with sodium mitrite and acetic acid.

Mild oxidation of the benzylic methyl group of § or 8 using selenium oxide or ceric ammonium
nitrate did not lead to the aldehyde 10. However this oxidation was easily achieved using
chromium trioxide in acetic anhydride, and subsequent hydrolysis of the gem-diacetates 9 to
give the aldehyde 10.

For the construction of the Y-keto ester side chain, an c-morpholinoacetonitrile anion was
prepared starting from the formyl group and added to crotononitdle in accordance with a
general method first described by Leete € and later developed by Albright and MacEvoy*™*S.
Thus the addition of morpholine in the presence of p-tolucnesulfonmic acid transforms 10 in a
nonisolated imino derivative 11 which, after the additton of potassium cyanide, yields the
a-morpholinoacetonitrile 12, Under alkaline conditions (Triton B) 12 forms a masked acyl
anion which reacted through a Michael addition with crotononitrile to give the dinitrile 13.
The hydrolysis of the dinitrile was conducted in two steps. The reaction with aqueous acetic
acid regenerated the keto function 14, and a treatment with sulfuric acid (or hydrochloric
acid) and ethanol led to the keto ester 15. The cyclization into the 3-pyridazinone 16 or

into the 2-methyl.3.pyridazinone 17 was achieved by reaction of the keto ester 15 with
hydrazine hydrate and methylhydrazine respectively'®. Under the same conditions the treat-
ment of the Y-keto ester 15 with phenylhydrazine led to the hydrazide 18 which was cyclized

by heating in sulfuric acid to give 19 (Figure 3).

H,C % ac
Y T’ Ac -5 "ij,?' '

6)X=CH
8ix=N 9 10
N
— Lowe(J
1 L n
N N HaC
12 13 14
H ?lH!
EtO, [ Hy CHs M.
15? ok -
. HaC 16R = H
19 17R’'= CH,

Figure 3 : i : CrQslA¢z0 ; j : HsO* ; k : morpholine, TsOH ; | : KCN ;
m : crotononitrile ;o ; AcOH, HaO ;o HY/EOH : p : NH2NHR: g : NH=NHCaHs ;
¥ HsO+.
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The strategy for the preparation of the bis triazolic and bis tetrazolic derivative 3Ia and

31b implies the simultaneous creation of the two fused triazolic rings (Figure 4).

The 3,4-dibydro-2(IH)-quinolinone 21 was prepared either by catalytic hydrogenation of the
quinoline 20 in the presence of platinum oxide ; or more easily, by cyclization of the

anilide of P-chloropropionic acid 22 which was itself prepared by condensation of amline

with p-chloropropionylchloride. The introduction of the ketocarboxylic acid side-chain was

then achieved by a Friedel-Crafis acylation, Cyclization of this keto acid 23 with hydrazine
hydrate vielded the dihydropyridazinone 24, The simultancous introduction of the two double
bond into the pyridazinone and the quinolinome was not possible. We have always observed the

formation of a mixture of partially dehydrogenated and unseparable compounds.

3
S @5. A L
N et —_— —
by N 0 1 0 k a
R W R
22 21 20

25
E. - | o

ar c1

29 32

Figure 4 : i : CICOCHsCH3Cl ; j : AlCls ; k : Ha PiO= ; I : succinic anhydride ;
m : NHa2NHz H20, nbutanol ; n @ Sodium m-nitrobenzenesulfonate ; p : maleic
anhydride ; q : sodwm sulfite ; r : NHaNHz H20, nbutanol ; s : Bra AcOH ; ¢t :
POCls ; u : cf figure 2 cde.
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A mixture of 80 g (0048 mol) of 5 and 54 g (0096 mol) of formylhydrazine in 80 ml of
n-butanol was heated at 110 °C for 15 h. After evaporation of the solvent to dryness the
residue was partitioned between water and dichloromethane. The product was purified by
columm chromatography on silica gel using a mixture of ecthyl acetate - dichlorometbane -
methanol : 6-3-1 as cluent, The yield of 6 was 49 g (57%). mp 194.5°C ; Anal Caled for
CaaHoNa @ C, 7211 ; H, 495 ; N, 2293, Found : C, 7262 ; H, 477 ; N, 2292, *H-Nmr
(CDCls): 2.50 (s, 3H, -CHas), 700-790 (m, 5H, Ar), 806 (5 1H, -N-CH=N-}.

Method B : Starting from 6-methyl-2-hydrazinoquinoline 7

To a solution of 15 g (0.086 mol) of 7 (see below) in 200 ml of n-butamol, 14 g (0.09 mol)
of triethyl orthoformate was added and the mixture was stired at 100°C for 5 h. After eva-
poration of the solvents the residue was poured into water, filtered, washed with acetone

and dried over magnesium sulfate. The yield of triazole 6 was 15 g (95%).

6-Methyl-2-hydrazinoquinoline 7

q

A suspension of 10 g (0056 mol) of 5 in 100 ml of hydrazine hydrate was heated at 110°C for
15 h. After cooling to room temperature the mixture was poured into 200 mi water. The solid
was filtered, washed with water and dried over magnesinm sulfate. After recrystallization

from chloroform and hexane the yield of compound 7 was 74 g (76%). mp 144°C. Anal. Caled
for CigHaaNa : C, 6934 ; H, 640, N, 24.27. Found : C, 69.55 ; H, 657 ; N, 2440. *H-Nmr
(CDCls): 2.43(s, 3H, -CHs), 400 (broad s, exchangesble with D20, 1H, NH), 6.00 (hroad s
exchangeable with D=0, 2H, NHz), 669 ( & I = 82, 1H, Ar), 710-780 (m 4H, Ar).
Methyltetrazolo[1,5-a] quinoline 8

To a stirred solution of 50 g (0.289 mol) of hydrazino derivative 7 in 500 ml of 2N acetic
acid a solution of 20.0 g (0.318 mol) of sodium nitrite in 200 ml of water was added. After
1 h stirring at room temperature the precipitate was filtered, washed with water and dried

at 80°C. After recrystallization from methanel the yield of compound 8 was 45 g (84%). mp
162.7°C, Anal. Caled for CaoHeNa : C, 6520 ; H, 433 ; N, 3042 Found : C, 6538 ; H,
449 ; N, 3035 *H-Nmr (CDCl): 261 (s, 3H, -CHa), 7.30-760 (m, 4H, Ar), 855 (d J =
83, 1H, Ar),

7-Diacetyloxymethyl-1,2,4-triazolo[4,3-alquinoline 9a

To an ice cooled flask containing 150 g {0.082 mol) of 6 in 65 ml of acetic anhydride, 18
m! of concentrated sulforic acid was added dropwise with continuous stirring. Then a cooled
solution of 228 g of chromium trioxide in 120 ml of acetic anhydride was carefully added.

After stirring at (°C for 2 b and at room temperature overnight, the mixture was poured into
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1| of cold water and extacted with dichloromethane. The organic layer was washed with a
saturated solution of aqueous sodium bicarbonate, water and brine, dried over magnesinm sul-

fate and the solvents removed under reduced pressure. The yicld of compound 11a was 115 g
{45%). mp 201°C. *H-Nmr (CDCls) : 217 (5, 6H, -CHa), 7.50-780 (m, 5H, Ar), 797 (s IH, -
CH(OAc)), 928 (s, 1H, N=CH-N).

7-Diacetyloxymethyltetrazolo[1,5-a]lquinoline 9b

The same procedure as for 1la was used, starting from 8 Yield 58%. mp 157°C. *H-Nmr
(CDCl) : 215 (s, 6H, -CHa), 7.70-830 {m, 6H, Ar +CH(OAG)a).

7-Formyl-1,2,4-triazolo[4,3-a] quinoline 10a

A mixture of 115 g (0.040 mol) of 11a in 20 ml of water, 20 ml of ethanol and 1 ml of con-
centrated sulfuric acid was refluxed for 1 h. After evaporation under reduced pressure, the
residue was poured into 100 ml of water and extracted with dichloromethane, The organic

layer was dried over magnesium suolfate and the solvents removed. For analytical purposes a

small part of the product was recrystallized from dimethylformamide. The yield of the

aldehyde 10a was 73%. mp >300°C. Anal. Caled for CiaH-NaO : C, 6700 ; H, 3.57 ; N, 2131
Found : C, 6695 ; H, 368 ; N, 21.60. *H-Nmr (CDCl) : 7.67(d, § = 90, 2H), 817 (5, 1H),
830 (d, J = 90, 2H), 925 (5 1H, N-CH=N), 1011 (s, 1H, CHO).

7-Formyltetrazolo[1,5-a] quinoline 10b

The same procedure as for 10a was used, starting from 11b. Yield 80%. mp 254°C. Anal. Caled
for CigHsNaO : C, 6060 ; H, 305 ; N, 2827. Found : C, 60.70 ; H, 302 ; N, 2844, *H-Nmr
(ds DMSO) : 832 (AB system A& = 053 ppm, J = 97, 2H, Hy and Haio), 842 (dd, J = 87,
15, 1H, He), 880 (d, J = 87, 1H, Hs), 880 (d, J = 15 1H, Hg), 1025 (5 1H, CHO).
7-(1-Morpholine-1-cyanomethyl)-1,2,4-triazolo[4,3-al quinotine 12a

A solution of 28 g (0.015 mol) p-toluene sulfonmic acid, 142 g (0.016 mol) of morpholine

and 25 g (0008 mol) of 10a in 20 ml of THF was stured for 1 h at reflux, The solution was
cooled to room temperature and 0.89 g (0.014 mol) of potassium cyanide dissolved in 2.5 ml

of water was added. After 3 h stirring at 65°C, the mixture was allowed to cool, the solvent
was evaporated under reduced pressure and 200 ml of water was added. The product was extrac-
ted with dichloromethane, The organic layer was washed with a saturated solution of sodium
hydrogenosulfite, with water and brine, After drying over magnesium sulfate and evaporation

of the solvent 28 g (73%) of 12a were obtained, mp 257.5°C. Anal. Caled for CisHisNsO, 12
H=0 : C, 6356 ; H, 533 ; N, 2316. Found : C, 63.76 ; H, 504 ; N, 23.13. *H-Nmr (CDCla,

20 MHz) : 240260 (m, 4H, CH=N-CHs), 360380 (m, 4H, CHa-O -CHs), 501 (s 1H, NC-CH -

— 1091 —




Ny, 764 (d, T = 96, 1H, Hac), 777 (d, 1 = 96, 1H, Hy), 790 (dd, T = 86, J = 18 1H,
Hs), 800-820 ( m, 2H, Hs, He), 930 (s, 1H, N-CH.CN).
7-{1-Morpholino-1-cyanomethy))tetrazolo[1,5a) quincline 12h

The same procedure as for 12a was used starting from 10b. The yield after recrystallization

from ethanol was 83%. mp 176.3°C. Anmal. Caled for CasHaaNsO @ C, 6121 ; H, 479 ; N, 2856.
Found : C, 6110 ; H, 482 ; N, 2847. *H-Nmr (CDCla) : 2.40-260 (m, 4H, CHa-N-CHa), 3.0-
380 (m, 4H, CH.-O-CHz), 524 (3 1H, NC-CH:N), 780-830 (m, 4H, Ar), 868 (d, J = 97, IH,
Ar).

7-(1,3-Dicyano-2-methyl-1-morpholinopropyl)-1,2,4-triazolo[4,3-a] quincline 13a

To a stired 54g (0.0184 mol) of 12a (fine powder), 123 g (0.184 mol) of crotononitrile

was added. The mixture was stirred for 10 min more, then 05 ml of Triton B was added,
provoking an exothermic reaction. This mixture was stirred at room temperature for 3 h. The
product was purified by column chromatography on silica gel with a mixture of dichlorome-

thane - eothyl acetate - methamol : 5-4-1 as eluent. The yield of the quinoline 14a was 57 g
(86%) of 13a. mp 236.0°C. Anal. Caled for CaoHzaNesO : C66.65 ; H, 559 ; N, 2332. Found :
C, 6669 ; H, 547 ; N, 2330, *H-Nmr (CDCla}, 1.12 and 121 (2d, J = 6.7, 3H, diastercome-
ric CHa), 210220 (m, 1H, CH=-CH, -CHa), 240280 (m, 6H, CH=-N-CHz and CHa-CN), 3.60-
390 (m, 4H, CH.-O-CHz), 7.50800 (m, 5H, Ar), 925 (s 1H, N-CH=N).
7-(1,3-Dicyano-2-tnethyl-1-morpholinopropyl)tetrazolo[1,5-a] quinoline 13b

The same procedure as for 13a was used starting from 12h. Recrystallization from ethanol.

Yield : 88%. mp 1159°C. Anal. Caled for CioHioN-0O : C, 6314 ; H, 530 ; N, 27.13. Found :
C, 6303 ; H, 546 ; N, 2685 *H-Nmr (CDCls) : 115 (2d, J = 7.5, 3H, diastereomeric CHa),
210-230 (m, 1H, CHz,-CH-CHs), 2.40-290 (m, 6H, CHa2-N-CH: and CH=-CN), 385 (1, J = 4.5,
4H, CH»-O-CHz), 790840 (m 4H, Ar), 885 (4 J = 97, 1H, An).
7-(3-Cynno-2-methylpropionyl)-1,2,4-triazolo[4,3-ajquinoline Ida

A solution of 55 g (0015 mol) of 13a in 45 ml of 75% acetic acid was stirred for 5 h at
room temperature, After evaporation to dryness under reduced pressare 30 ml of water were
added. This mixture was stirred 10 min and the white powder was filtered. The yield of com-
pound 14a was 3.5 g (87%). mp 243.1°C. Anal. Caled for CasHa2NaO : C, 6816 ; H, 458 ; N,
21.20. Found : C, 6833 ; H, 472 ; N, 2130, *H-Nmr (ds DMSO) : 130 (d, J = 72, 3H, CHa),
285 (d, ] = 7.2, 2H, CHz-CN), 401 (g, J = 72, 1H, CO-CH-CHs), 760-870 (m, 5H, Ar), 9.75

{s, 1H, N-CH=N).
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(broad s, IH, exchangeable with D20, NH).
7-(2,3,4,5-Tetcahydro-5-methy)-3-oxopyridazin-6-yl)tetrazole[1,5-a) quinoline 16b

The same procedure as above for compound 16a was nsed, starting with 16b, Recrystallization

from DMF. Yicld 78%. mp 270.3°C. Anal Caled for CiaHiaNsO : C, 5999 ; H, 432 ; N, 29.99,
Found : C, 6033, H, 417 ; N, 30.14. *H-Nmr {ds DMSO, 200MHz) : 117 (d, J] = 72, 3H, CHa),
283 (d, T = 66, 2H, CHz-CH), 350360 (m, 1H, CH-CHs), 814 (d, J = 94, 1H, Hs), 837
(d, 7 = 92, 1H, Ha), 841 (d, J = 84, 1H, Hio), 864 (5, 1H, He), 866 (d, J = 835 1K,
Hg), 1123 (s, 1H, exchangeable with D20 NH).
7-(2,3,4,5-Tetrahydro-2,5-dimethyl-3-oxopyridazin-6-yi)-1,2,4-triazolo[4,3-a] quineline 17a

The keto ester 15a 13 g (00041 mof) was dissolved in 30 ml of ethanol. Methylhydrazine

038 g, (0.0082 mol), diluted in 5 ml of ethanol, was added and the mixture was stirred

under reflux for 12 h and evaporated to dryness. Some water was added and the product was
extracted with dichloromethane. The organic layer was washed with water and brine and dried

over magnesium sulfate. After evaporation of the solvent, the product was purified on silica

gel column chromatography with a mixture of dichloromethane - ethyl acetate - methanol : 5-

4-1 as eluent. The yield of compound 17a was 085 g (65%). mp 184°C. Anal. Caled for Cie
HysNsO, 2/3 HzO @ C, 6294 ; H, 517 ; N, 2294. Found : C, 63.13 ; H, 527 ; N, 2333, *H-
Nmr (ds DMSO) : 125 (d, J = 72, 3H,CH-CHa), 270 (d, J = 63, 2H, CH=-CO), 310320 (m,
1H, CH-CHa), 3.52 (5 3H, N-CHa.), 8.10-840 (m, 5H, Ar), 939 (5 1H, N-CH=N).
7-(2,3,4,5-Tetrahydro-2 5-dimethyl-3-oxepyridazin-6-yl) tetrazolo[1,5-a] quinoline 17b

The same procedure as for 17a was used, starting with 16b. Recrystallization from DMF,

Yield: 83%. mp 2285°C. Anal Caled for CasHaaNsO : C, 6128 ; H, 479 ; N, 23.56. Found :
C, 6140 ; H, 479 ; N, 2880. *H-Nmr (ds DMSO): 110 (4, T = 75, 3H, CHa), 275 (d, J =
70, 2H, CH-CH), 337 (s, 3H, N-CHs), 3.70-380 (m, 1H, CH»-CH-CH.), 8.00-880 (m, 5H, Ar).
7-(3-Carbethoxy-2-methyl-1-phenylhydrazonopropyl)-1,2,4-triazolo[4,3-a] quinoline 18a

A solution of 0.6 g (0.0019 mol) of keto ester 15a, 5 ml of n-butanol and 031 g (0.0028

mol) of freshly distilled phenylbydrazine was refluxed for 15 h. After cooling to room tem-
perature the precipitate was filtered, washed with ethanol and dried under reduced pressure.

The yield of phenylhydrazone 18a was 045 g (66%). mp 212°C. Anal. Caled fDr'C'zaﬂzaNsO H
6880 ; H, 577 ; N, 1745 Fouad : C, 6909 ; H, 585 ; N, 17.26. *H-Nmr (CDCls) : 115 (4,
I = 75 3H, CH-CHa), 132 (t, J = 75 3H, O-CH:-CHp), 2333 (m, 3H, CH-CHs;, CHaCOa),

410 (g, 3 = 70, 2H, O-CHa), 680-210 (m, 11H, Ar, NH), 920 (s 1H, N-CH=N).
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7-(3-Carboxy-2-methyl-1-phenylhydrazonopropyl)tetrazoto[1,5-a] quinoline 18b

The same procedure as above was used starting with 15b. Recrystallization from acetic acid.

Yield 81%. mp 230.8°C. Anal. Caled for CaoHiaNsO : C, 6415 ; H, 485 ; N, 2245 Found :
C, 6412 ; H, 496 ; N, 2228 *H-Nmr (ds DMSO, 200MHz) : 119 (d, J = 7.4, 3H, CHa), 276
(d, I = 66, 2H, CHx-CH-CH»), 3.60-390 (m, 1H, CHa-CH-CHz), 6.60-7.20 (m, 6H, CsHs + NH,
8.10-890 (m, 4H), 10.00 (s1H, CO=H).
7-(2,3,4,5-Tetrahydro-5-methyl-2-phenyl-3-oxopyridazin-6-yl}-triazolo{4,3-a} quinoline 19a

A suspension of 300 mg (0.00075 mol) of 18, and 4 drops of conceatrated sulfuric acid in

6 ml of ethanol was heated at 90°C for 12 h and then cooled to room temperature. After
recrystallization from acetone the yield was 200mg (80%) of pure 19a, mp 2559°C. Anal.

Caled for CzaHaoNsQ : €, 7097 ; H, 482 ; N, 1971 Found : C, 70.83 ; H, 483 ; N, 1960
IH.Nmr {(ds DMSO) : 144 (d, J = 75, 3H, CH-CHa), 2.60-280 (m, 2H, CHsCH-CH:), 3.60:3.70
(m, 1H, CPBCE—CH:), 730770 (m, 5H, CeHs), 800-870 (m, 5H, Ar), 927 (3 1H, N-CH=N).
7-(2,3,4,5-Tetrahydro-S-methyl-2-phenyl-3-oxopyridazin-6-yl) tetrazolo[1,5.a] quinoline 15b

The same procedure as for 19a was used starting from 18b, Recrystallization from ethanol

Yield: 81%. mp 230.8°C. Amnal. Caled for CaoHisNsO : C, 6740 ; H, 453 ; N, 23.58. Found :
C6760 ; H, 448 ; N, 2381. *H-Nmr (CDCls, 200 MHz) : 143 (d, J = 74, 3H, CH3), 276
(dd, J = 168, 20, 2H, CHa-CH-CHz), 3.60-380 (m, 1H, CHa-CH-CH:), 730-7.60 {m, 5H, CsHs),
795 (AB system, 45 = 023 ppm, ] = 94, 2H, Ha, Hs), 830840 (m, 2H, Hs, Hio), 873 ( 4,
J = 84, 1H, Ha)

3,4-Dihydro-6-succinoyl-2(Iquinolinone 23

In a flask equipped with a mechanical stirrer, 827 g (0.62 mol) of AICla were introduced.

With the help of a dropping funmel 14 ml of DMF were slowly added very exothermic reaction.
Then a mixture of 911 g (0.062 mol} 34-dihydro-2(JH)quinolinone 21 and 6.2 g (0.062 mol)
succinic anhydride (fine powder) was added in small portions. The mixture was stirred and

heated at 70°C for 2 h. The reaction mixture was poured onto crushed ice in small portions.
After 15 min standing, the precipitate was filtered off to recover the unreacted 21, The

filtrate was acidified with 1IN HCland left standing overnight. The precipitate was filtered

and dissolved in an alkaline solution (NaOH 1N). This solution was reacidified and the

crystals filtered again, washed with water and dricd uader reduced pressure. The yield of
compound 23 was 126 g (83%). mp 236°C. *H-Nmr (ds DMSO) : 2.80-2%0 (m, 4H), 300320 (m,
4H), 694 (d, J = 80, 1H, Ha), 7.70-7.80 (m, 2H, Hs, H,), 1043 (5, exchangeable with D20,

1H, NH quinolinone), 12.15 (broad s, exchangeable with D20, 1H, NH pyridazinone).
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3,4-Dihydro-6-(2,3,4,5-tetrahydro-3-oxopyridazin-6-yl)-2-(1LH)-quinolinone 24

A solution of 18 g (00072 mol} of keto acid 23 and 040 g (0.0081 mel} hydrazine hydrate

in 50 ml of n-butanol was heated at reflux for 10 h. The hot suspension was filtered, and

the residue was washed with ethanol and dried under reduced pressure. The yield of compound
25 was 145 g (82%), mp >300°C. *H-Nomr (ds DMSO): 2.80-230 (m, 4H), 3.00-340 {m, and
water) 1030 (s, exchangeable with D20, I1H, NH quinolinone), 1085 (s, exchangeable with

D20, 1H, NH pyridazinone).

3,4-Dihydro-6-(4,5-3ihydro-3-oxopyridzin-6-yl)-2-({H)-quinglinone 25 starting from 24

Sodium m-nitrobenzenesulfonate (139 g, 0069 mol) was added to a solution of 24 (10 g

(0.041 mol} in 320 ml of water containing 82 g (021 mol) sodium hydroxide. This solution

was stirred at 100°C for 16 h, then filtered througt a Celite pad. The filtrate was

acidified to pH 1 with HCl and filtered again. The crystalline powder obtained was washed

with water and ethanol and dried under reduced pressure. The yield of 26 was 83 g (84%). mp
>300°C. *H-Nmr (ds DMSO) : 285 (f, J = 735, 2H, CH=-CO), 310340 (m, 2H, CH2-CH2-CO),
690-710 (m, 2H, Hs, Ha), 7.60-780 (m, 2H, Hs Ho), 795 (& J = 80, 1H, Hs), 1030 (s
exchangeable with D20, 1H, NH quinclinone), 13.31 (5 exchangeable with D=0, 1H, NH
pyridazinone).

3,4-Dihydro-6-(4,5-dihydro-3-oxopyridazin.g-yl)-2-(1H)-quinolinone 25 starting from 26

A solution of 30 g (0.1Z mol} of keto acid 27 (see below) in 450 ml of water containing 31 g
(024 mol) of sodium sulfite was stirred at 70°C for 30 mn. After cooling to room

temperature to the solution acidified to pH 1 with concentrated HCL 92 g {(0.183 mol) of
hydrazine hydrate was added and the mixture stimed at 100°C for 5 h. The precipitate was
filtered, washed with water and ethanol and dried under reduced presswre. 21 g (76%) of
pyridazinone 25 were obtained.

6-(3-Trans-carboxyacryloyl).3 d-dihydro-2{JH)-quinelinone 26

The same pracedure as for 23 was used but using maleic anhydride. Yield 77%. mp >300°C. *H-
Nmr (ds DMSQ) : 299 (1, J = 80, 2H, CH2-CH>-CO), 33-3.5 (1 and water), 666 (4 J = 155,
1H, HC=CH-CO=H), 696 (d, J = &1, 1H, Ha), 7.7-80 (m, 3H, HC=CH-CO:H, Hs, H»), 920
(broad s, exchangeable with D20, NED, 10.55 {broad s, exchangeable with D20, CO2H).
6-(2,3-Dihydro-3-oxopyridazin-6-yl)-2{ 1H)-quinolinone 28

To a hot solution (90°C) of 10 g (0044 mol} of pyridazinone 25 in 330 ml of acetic acid , J
ml of bromine (022 mol) were slowly added. The heating was continued for 5 h. The precipi-

tate was filtered, washed with water and ethanol and dried under reduced pressure. A mixture
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of 28 and 29 was obtained. The two compounds could not be separated. The mixture was used as
such for the next step.

6-(3-Chloropyridazin-6-yl)-2-chloroquinoline 30

A mixture of 9.2 g of 28 and 29 in 200 mi of of phosphorus oxychloride was stirred at 70°C
for 4h. After evaporation to dryness, the residue was  triturated with crushed ice, filte-

red, and washed a few time with water. A continuous extraction with dichloromethane for 12 h
afforded a mixture of products which were purified using a column chromatography on silica

gel eluted with a mixture of dichloromethane - ethyl acetate : 95 - 5. The first compound

eluted was 6-(3-chloropyridazin-6-yl)-2-chloro-8-bromequinoline 30, Rf(silica gel, CH=Clz) :

0.75. Yield : 9%. mp 266°C. Anal. Caled for CiaHsBrCloNa @ C4398 ; H, 170 ; N, 1184 ;
Br, 22.51. Found - C, 4399 ; H, 140 ; N, 1197 ; Br, 2287. *H-Nmr (CDCla, 200 MHz) : 7.52
(d, J = 85 1H, Ha), 759 (4 J = 90, 1H, Ha), 798 (4, J = 89, 1H, H-), 823 (d, T =
85 1H, Ha), 853 (d, T = 19, 1H, Hs), 875 (d, J = 19, 1H, H-). The second product
eluted was the expected dichleride 30. Rf (silica gel, CHzClz-AcOEt : 95-5): 0.30. Yield:

22%. mp>3D0°C.  Anal Caled for CaaH-ClkNs : C, 5654 ; H, 255 ; N, 1522, Found : C,

It

5603 ; H, 268 ; N, 1491 *H-Nmr (CDCl, 200 MHz): 748 (d, J 91, 1H, Ha), 763 (4 J =
10.1, 1H, Ha), 796 (d, 7 = 91, 1H, Hs), 819 (AB system, &b = 007 ppm, J = 96, 2H,
He, H7), 836 (dd, 7 = 91, J = 19, 1H, Ha), 856 (d, T = 19, 1H, Hs).
6-(3-Hydrazinopyridazin-6-yl)-2-hydrazinoguinofine 32

A suspension of 136 g (0.0049 mol) of 30 in 17 mi of hydrazine hydrate was stired at 100°C

for 15 h. Water (100 ml) was added. The precipitate was filtered, washed with water and some
acetone, The yield of the hydrazino derivative was 12 g (92%). mp 280°C. *H-Nmr (ds DMSO):
450 (very broad s 6H, NHNHz), 689 (d, J = 6.0, 1H), 712 (4, J = 94, 1H), 762 (d, J =
88, 1H), 780-8.00 (m, 2H), 8.10-830 (m, 2H)

7-Triazolo[4,3-b] pyridazin-6-yl)triazolo[4,3-a] quinoline 3Ia

A solution of 600 mg (0.0024 mol) of dihydrazino derivative 32 and 730 mg (0.004% mol) of

ethyl orthoformate in 10 m! of n-butanol was heated at 90°C for 10h, After evaporation of

the n-butanol, water was added to precipitate the product which was collected by filtration

and dried under reduced pressure. Reerystallization from DMF. The yield was 430 mg (67%). mp
>300°C. Anal. Caled for CasHsN- © C, 6271 ; H, 3.16. Found : C, 6132 ; H, 345 *H.-Nmr (ds
DMSO, 200 MHZ) : 7.64 (AB system, 86 = 012 ppm, J = 86, 2H, He, Hr), 796 (d J = 95,
1H, Hio), 849 (AB past of an ABX system, Jam = 88, Jax=20, 2H, H., Hs), 865 (4 J = 88,

1H, Ho), 882 (d, 1 = 23, 1H, Ha), 940 (5 1H, Hs), 276 (s IH, Ha).
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7-(Tetrazolo[1,5-b]pyridazin-6-yl)tetrazolo{1,5-alquinecline 31h

A solution of 600 mg (0.0024 mol) of dihydrazino derivative 32 in 12 ml of 4N acetic acid

was stired and a solution of 460 mg (0.0067 mol) of sodium nitrite dissolved in 5 ml of

water were slowly added. The mixture was stired at room temperature for 2 h and crystal

was filtered. The crystal was washed with water and dried under reduced pressure. The

product was purified by colomn chromatography on silica gel with a mixture of

dichloromethane - ethyl acetate - methanol : 5-4-1 as eluent. Recrystallization from DMF.

Yield : 420 mg (64%) of 32b. mp 151°C. Anal Caled for CiaHsNs, 14 DMF : C, 5369 ; H,

287 ; N, 4214, Found : C, 5365 ; H, 244 ; N, 4204, *H-Nmr (ds DMSO, 200 MHz) : 817 (4

J = 83, 1H, Hao), 840 (d, J = 83, 1H, Hy), 859 (¢, J = 83, 1H, Ha), 875 (AB system,
] = 100, 2H, Hs, Hs), 900 (4, J = 83, 1H, H»), 911 (s, 1H, Hs).
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