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The 3-chloropyridazine moiety was immobilized on a Wang resin, using two different methodologies. The
first of these involved direct nucleophilic substitution of 3,6-dichloropyridazine with the alcoholate of Wang
resin. The experimental conditions were optimized. The second method involved a Mitsunobu reaction
between the Wang resin and 6-chloropyridazin-3-ol during which a problem of regioselectivity was observed.
The so-obtained chloropyridazine-containing resins were subsequently reacted with various arylboronic acids
under Suzuki conditions. Acid cleavage yielded 6-arylpyridazirH3}{@nes with high chemical purity.

Introduction ridazin-6-ol are commercially available, as are a large number
of aryl (and heteroaryl) boronates, thus permitting arylpy-
ridazinones of great structural diversity to be obtained.
Furthermore, the coupling of boronates bearing a reactive
substituent allows a second reaction to be performed on the
resin, resulting in facile access to arylpyridazinones of even
greater structural diversity.

The arylpyridazinone moiety is found in many compounds
of biological interest. For example, compounds that contain
this motif have been used as antibacteriahtidepressarit,
hypotensive,® antianemid analgesid;® nephrotropic® 12
antiinflammatory?”.81314cardiotonic31>1¢anticancet? an-
tiaggregative, pesticidal® antifongicl® and herbicidal
agents?

Because of the wide range of biological activities of this
class of compounds, we chose to develop solid-phase
synthesis routes for the production of novel arylpyridazinone
derivatives for our general screening collection.

Previously reported synthetic routes to arylpyridazinones
include (i) functionalization of pyridazines, (ii) cross-coupling
reactions, and (iii) construction of the pyridazine ring by
condensation of dicarbonyl compounds with hydrazines.
Some other pyridazine compounds have been synthesize
by solid-phase synthesisHowever, to our knowledge, no
solid-phase synthesis of the targeted arylpyridazinones
compounds has been reported.

This paper describes our investigation of two solid-phase
synthetic routes to arylpyridazinones.

In the first synthesis route, 3,6-dichloropyridazine was
coupled to a Wang resin via nucleophilic substitution of one .
of its Cl atoms (Path 1). Suzuki cross-coupling reaction of methoxyethpxy?—ethyl]amlne, DA (See Tgt_)le 2)
an arylboronate with the attached chloropyridazine moiety All the actwgpon method_s tested_ were efficient to promote
resulted in the formation of an arylpyridazine, which afforded th.e .nucleophlllc sqbsututlon, which .COUId be. pgrformed
an arylpyridazinone after cleavage. Alternatively, the Wang within a few hou_r s instead of days without actlvatlon.
resin was reacted with 3-chloropyridazin-6-ol under Mit- '€ best choice seems to be the use of TDWith
sunobu conditions (Path 2) to afford the Wang resin bearing POtassiuntert-butoxide (-BuOK) as a base (see entry 9 in
the chloropyridazine moiety (Scheme 1). Table 2). L .

The methodology outlined in Scheme 1 has the following Another way to graft a pyridazine on the Wang resin is to

advantages. Both 3,6-dichloropyridazine and 3-chloropy- ?Ssghgr]r?e “{”tslzig‘tﬁb;) rgae((::t;%r;ewiittri]s ig“[i;oo%:dtiﬂpgﬁ;_

* Author to whom correspondence should be addressed. Fax: (33)2 35 droxypyridazine eXiStS_ predominantly in th_e oxo fofi )
52 29 62. E-mail: Alain.Turck@insa-rouenfr. could be thought, at a first glance, that the Mitsunobu reaction

Results and Discussion

Nucleophilic substitution was first tested in solution with
3,6-dichloropyridazine anparamethoxybenzylic alcohol as
a mimic for the Wang resin with sodium hydride (NaH) as
a base (Scheme 2).

This nucleophilic substitution was then tested with the
Wang resin and under various experimental conditions. (See
Table 1.) Coupling yields were determined by elemental
Analyses (nitrogen and halogéft)The analysis of the IR
spectra of the coupled resin allowed us to verify the absence
or the decrease of the signal corresponding/(©©H), ca.
3500 cn?.

Note: Long reaction times (6 days) were required to obtain
a quantitative yield. To shorten the reaction time, some
activation conditions were tested, including sonication and
the use of crown ethers or a chelating agent (tris[2-(2-

10.1021/cc049845n CCC: $30.25 © 2005 American Chemical Society
Published on Web 03/23/2005
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Table 1. Reaction Conditions for Coupling with Wang Resin

coupling
entry base solvent 6 (°C) time (h) analysis v(OH), IR
1 t-BuOLi, 4 equiv THF 65 144 98% very small
2 NaH, 5 equiv THF 85 142 100% no
3 NaH, 5 equiv DMF 85 48 96% very small
4 n-BuLi, 3 equiv THF 65 72 24% strong
5 n-Buli, 3 equiv THF 65 142 89% small
Table 2. Reaction Conditions for Coupling under Activation
entry base solvent 6 (°C) time (h) mode of activation yield (%) v(OH), IR
1 NaH, 2 equiv THF 2644 10 ) 95 very small
2 NaH, 2 equiv THF 2644 5 N) 40 strong
3 t-BuOH, 1.5 equiv DMF 80 84 18Cr6 (0.1) 100 no
4 n-BulLi, 1.5 equiv THF 65 84 12Cr4 (1.5) 94 small
5 NaH, 2 equiv DMF 80 84 15Cr5 (0.2) 100 very small
6 NaH, 2 equiv DMF 80 24 15Cr5 (0.2) 100 very small
7 NaH, 2 equiv DMF 80 13 15Cr5 (0.2) 929 small
8 t-BuOK, 1.5 equiv THF 65 14 TDA 100 no
9 t-BuOK, 1.5 equiv THF 65 5 TDA 100 no
10 t-BuOK, 1.5 equiv THF 65 2.5 TDA 85 small
Scheme 3 Table 3. Reaction Conditions for Coupling, According to

the Mitsunobu Reaction

cl cl
1content DEAD content time vyield
- ~r - i
./\0—©—\ g | A ] 7. DEADEE entry  (equiv) (equiv) (h) (%) v(OH), IR
OH =N NH PPh; n eq.
HOI 0

1 8 4 20 98 no
2 6 3 20 100 no
3 4 2 25 90 no
is not suitable for our purpose. However, sor@e or 4 2 1 20 86 small
N-alkylation andO-glycosylation of pyridazin-&H)-ones > 8 4 48 >95 no
; . 6 8 4 15 >95 no
have been reported in the literatdfeMoreover, Chen and 7 8 4 8 >95 no
MunoZ® have reported the successful grafting of pyridin- 8 8 4 4 >95 no
4-ol (which is known to exist in the oxo form) on Wang 9 8 4 2 94 no
10 8 4 1 very small

resin by this method. Various experimental conditions were

tested (see Scheme 3 and Table 3). . . .
The yields were determined by elemental analyses of N by diisopropyl azodicarboxylate (DIAD) (for practical rea-

and Cl atoms. With an excess of 8 equivigind 4 equiv of sons), which allowed us to obtain a quantitative yield within
diethyl azodicarboxylate (DEAD) and PPthe reactionwas 2 h (instead 62 h with DEAD (see entry 9 in Table 3)).
complete within 2 h (see entry 9 in Table 3). When the excess  Analyses indicated that the resin was completely coupled
of DEAD was lowered, the reaction was not complete after with pyridazinel but gave no information concerning the
20 h (see entries 3 and 4 in Table 3). DEAD was replaced regioselectivity of this reaction. As discussed previously, two
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coupling sites were possible on the heterocycle: the O atom

of the lactim or the N atom of the lactam (Scheme 4).

To evaluate the chemoselectivity of the Mitsunobu reaction
with the Wang resin, the coupled resWly,) was first
reacted withp-methoxyphenylboronic acid to substitute the
reactive Cl atom on the pyridazine ring bypara-methox-
yphenyl group, then the reaction product on the r&¥ip.
was cleaved with a solution of trifluoroacetic acid (TFA) in
dichloromethane (DCM, 50%). Two products were obtained
(Scheme 5).

TheN-adduct was qualitatively identified by the presence
of an absorption signal between 1650 ¢rand 1700 cm?!
in the IR spectra, which was attributed to thgC=0) of
the lactam form.

Compoundla resulted from the cleavage of the py-
ridazineO-linked resin but compoundlb was obtained by
the cleavage of the pyridaziN-linked Wang resin. The
proportions ofla and 1b were 35/65.

However, in the pyridine series, ChHérreported only
coupling via oxygen while a 4-pyridone form was also
present. A Mitsunobu reaction was performed in the solution
phase with p-methoxybenzylic alcohol and 3-chloro-6-
hydroxypyridazine 1). Two products were obtained and
separated; the proportions were 4@%alkylated compounds
and 60%N-alkylated compounds. These proportions were
similar to those observed with the Wang resin (35/65).

The Mitsunobu approach for coupling hydroxydiazine on
a Wang resin was efficient (quantitative yields) and fast

Salives et al.

Table 4. Suzuki Reactions with WanrgPyridazine Resin

entry boronic time N°of Wang yield by
acid (h) resin analysis of ()
1 Q 72 W, -
B(OH),
2 QB(OH)z 80 W, 85 % (N)
NH Piv
3 QB(OH)Z 110 W, 91 % (N)
NH,
4 MeOOB(OH)Z 96 W, -
5 QB(OH)z 105 W, 97 % (N)
NO/
mwm 96 W, 94 % (S)
§ 2
i mm% ® W -
o
8 /@\ 118 W, 98 % (S)

CI" N\~ B(OH),

Coupling of the Second Cyclic Moiety

The pyridazine ring attached to the Wang resin has an
halogen atom, which allows further cross coupling reactions
to be performed.

Cross-coupling reactions on supported prodiictave
been described for organoboron compoutidétin deriva-
tives?® and zinc derivative® The Suzuki reaction has been
widely used in solid-phase synthesis. This reaction was first
performed with resinW,; and some boronic acids (see
Scheme 6 and Table 4).

The three resinsW,, Ws, andWg—did not contain more
nitrogen or sulfur thaiw,; therefore, their analyses could
not be used to calculate yield.

All the Wang resins obtained\(,—Wg) were cleaved to
afford the aryl pyridazinones. This cleavage was performed
with a solution of TFA in DCM. No subsequent treatment
was performed; thus, a mixture of the free base and the
trifluoroacetic salt was obtained and analyzed by liquid

(requiring less than 1 day) but is not suitable for compounds chromatography/mass spectroscopy (LC/MS) (see Table 5).
that have a strong lactam tautomerism. In this case, a mixture A larger-than-usual quantity ofV; was used for the

of N- and O-coupled products was obtained.

coupling with phenyl boronic acid; thé/, resin was then

Scheme 6.Reactions Conditions for Suzuki Coupling on Wang Pyridazine Resin

.7CH3—04(/_\>—C| + ArB(OH),

N=N

.~(3|1,_—04<_>—,\r
N—N

W,

Pd(PPh,),. K,CO,

.7(:15—04@,“

EtOH/toluene/110°C /
oluene/ N—N
W,,
TFA/CH,CI, T
—_ = 0 / Ar
N—N

-9
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Table 5. Cleavage of Resing/;—Wg?

HPLC free base trifluoroacetic
Wang purity content salt content

entry  resin (%) product (%) (%)

1 W3 38 3

2 W, 96 4 43 53

3 Ws 88 5 50 38

4 W 57 6

5 W7 85 7 64 21

6 Wy 88 8 56 32

7 Wy 88 9 48 40

aNote: Products3 and 6, coming from Wang resingV; and
W, were obtained with lower purities. In the case of compo8nd
this may be explained by hydrolysis of the pivaloylamino group.

cleaved, and the substantial amount of produthat was
obtained allowed us to isolate it, using the usual purification
techniques. The overall yield was 59% starting from Wang
resin. The other products were analyzed by the LC/MS
method.

The introduction of a second heterocycle on the Wang

Journal of Combinatorial Chemistry, 2005, Vol. 7, No. 817

in solution, except that benzyl alcohol was replaced by Wang
resin. This resin was first washed with the reaction solvent
and the magnetic stirring was replaced by an oscillating
agitator; furthermore, NaH was used without washing. The
final treatment of the reaction was the washing of the resin
with tetrahydrofuran (THF), water/THF (1/1), methanol,
THF, diethyl ether, toluene, and finally methanol. The
washed resin was dried at B& under vacuum for 2436
h, and, fo 1 g of resin, 50 mL of each solvent was used.

Coupling of Wang Resin under Mitsunobu Conditions.
The Wang resin was placed in a round-bottomed flask and
degassed during 0.5 h with a stream of nitrogen or argon.
The resin was washed and swelled with THF (L) under
inert gas. In three other flasks, the following solutions were
prepared:

(1) Solution of the hydroxylated azine in dimethylforma-
mide (DMF) (V' mL)

(2) Solution of triphenylphosphine in THR/( mL)

(3) Solution of diethyl azodicarboxylate (DEAD) in THF

. . . . . nrr
resin by use of Suzuki reaction was successful with various (v ml_.) ) ) ) )
boronic acids. The final cleavage reaction was also easy and The first two solutions were successively introduced into

gave good yields of biheteroaryl compounds.

Conclusion

The solid-phase synthesis of 6-aryl-pyridazi23)-ones
was effective, using first, a nucleophilic substitution to graft

the pyridazine ring to the Wang resin, then a Suzuki cross-

coupling reaction, and finally a cleavage with TFA. Seven

the flask containing the Wang resin in TH¥ (nL), under
oscillating agitation; the solution of DEADV(" mL) then
was added dropwise at 0C. After warming to room
temperature, the reaction was performed for a time period
(in hours). Thereatfter, the resin was filtered, washed, and
dried under vacuum, as noted previously.

Suzuki Cross Coupling in Solution. The halogenated

aryl pyridazinones were obtained. This procedure could easily Product, toluene\( mL), ethanol ¥ mL), a 2 Msolution of

be adapted for the production of a large library of bihetero-

potassium carbonate/( mL), and the boronic acid were

ary| Compounds_ We have also shown that the Mitsunobu introduced into a round-bottomed flask. The reaction mixture

reaction is not suitable for the synthesisWf-type resin

was degassed for 0.5 h and then placed under an inert

when compounds to be grafted have a strong lactamatmosphere (nitrogen gas or argon). The catalfetrakis

tautomerism. In this case, a mixture Bf and O-coupled

triphenylphosphine palladium (1 to 10 mol %a)as added,

products was obtained. However, because this reaction isand the mixture was warmed to a temperaflifer a time
fast and easy to perform, it could be used for the grafting of Periodt (in hours). After cooling, water (10 mL) was added.

other heterocyclic compounds.

Experimental Procedures
Coupling by Nucleophilic Substitution in Solution. A

The aqueous layer was extracted with DCMx340 mL).

The organic layers were mixed, dried over MgSfiltered,

and evaporated. The crude product was purified using silica
gel chromatography.

solution of benzyl alcohol in the chosen solvent was degassed Suzuki Cross Coupling with Wang Resin.The experi-

for 15 min with a stream of argon or nitrogen. The required
amount of sodium hydride (NaH) was washed twice with
pentane and suspended in the solvéhinl). This suspen-
sion of NaH was added to benzyl alcohol dissolved in the
solvent §' mL), and the reaction mixture was stirred at 60
°C for 1 or 2 h, to obtain the sodium benzylate. A solution
of the halogenated azine in the solveWt' (mL) then was
added, and the reaction was performed during times
temperaturel under a nitrogen or argon atmosphere with
stirring. After cooling, the mixture was hydrolyzed with a

mental procedure was the same as that described in solution.
At the end of the reaction, the resin was washed and dried
as noted previously.

Cleavage of the Resin-Bound Heterocycle®Vang resin
was cleaved with a trifluoroacetic acid (20%) solution in
DCM for a time periodt (in minutes) at room temperature
under oscillating agitation. The suspension was filtered, and
the resin washed with DCM (X 50 mL). The combined
filtrates were evaporated with a Gene Vac evaporator. LC/
MS analysis was then performed, to determine the purity of

saturated sodium hydrogenocarbonate solution (15 mL). Thethe product and the proportions of the free base and the
organic solvent was evaporated under vacuum, and thetrifluoroacetate salt.
remaining aqueous solution was extracted with ethyl acetate 3-Chloro-6-[(p-methoxybenzyl)oxy]pyridazine.This prod-

(3 x 20 mL). The solution was dried over magnesium sulfate
(MgSQy) and evaporated. The crude product was purified
by column chromatography on a silica gel.

Coupling by Nucleophilic Substitution with Wang

uct was first described by Tamura and Jojina in 1963.

Synthesis by nucleophilic substitution (procedure 1) of 3,6-
dichloropyridazine (2.15 g, 14.43 mmol) with 4-methoxy-
benzyl alcohol (1.5 mL, 12.03 mmol); base: NaH (1.38 g,

Resin.The experimental process was identical to the reaction 36.1 mmol),Vrue = 15 mL, Vi, = 15 mL, Vi, = 20 mL;
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timet = 4 h; temperaturd = 55 °C. Product was obtained
as a white powder (1.88 g, 63%), mp H113°C after silica

Salives et al.

6-(2-Pivaloylaminophenyl)pyridazin-3-(H)-one (3).
Cleavage following procedure 6 for 1 h. The residue (0.131

gel chromatography with petroleum ether and ethyl acetate g) was analyzed and purified by LC/MS; it contairg&(B88%)

as eluent (90/10). IR (KBr)» 3054, 3016, 2964, 2924, 2841,

and a compound that came from the cleavage of the pivaloyl

1618, 1586, 1518, 1440, 1415, 1318, 1250, 1147, 1029, 1003 group (57%). After further purificatior8 was obtained as a

853, 816, 696 cm. H NMR (CDCl): ¢ 3.79 (s, 3H,
OCHy), 5.44 (s, 2H~OCH,—), 6.88-6.97 (m, 3H, Hys +
Hong), 7.34 (d,J = 9.8 Hz, 1H, Hyr), 7.40 (d,J = 8.3 Hz,
2H, Hyp). C NMR (CDCE): 6 55.2 (OCH), 69.3
(—OCH,~), 113.9 (Gnd, 120.3 (Gy), 127.9 (Gny), 130.4
(Con20F Cong), 130.8 (Gyra OF Cord), 151.0 (Gyra), 159.7 (G,
164.1 (Gyre). Anal. Calcd for GoH1N,O.Cl: C, 57.49; H,
4.42; N, 11.17. Found: C, 57.29; H, 4.34; N, 11.09.

3-Chloropyridazine Coupled on Wang Resin (W). (a)

tan solid (0.024 g); mass spectrum (EShvz 272 (M +
H*). *H NMR (CDsOD): ¢ 1.28 (s, 9H, CH), 7.14 (d,J =
9.9 Hz, 1H, Hyw), 7.34 (t.d..J = 7.7 and 1.1 Hz, 1H,
or Hphs), 7.50 (td,J = 8 Hz and 1.5 Hz, 1H, ks or Hyna),
7.67 (dd,J = 7.7 and 1.3 Hz, 1H, fks or Hyne), 7.89 (d,J
= 9.9 Hz, 1H, Hys), 8.03 (dd,J = 8 Hz and 1.3 Hz, 1H,
the or ths).

3-(3-Aminophenyl)pyridazine Coupled on Wang Resin
(W,4). W, resin was obtained via the Suzuki cross coupling

Synthesis by nucleophilic substitution (procedure 2) (see (procedures 4 and 5) &, resin (1.24 g, L= 0.81 mmol/

entry 3 in Table 1) of 3,6-dichloropyridazine (0.93 g, 6.24
mmol) with Wang resin (2.08 g, = 0.6 mmol/g); base:
NaH (0.24 g, 6.24 mmol)¥pmr = 20 mL, Ve = 20 mL,
Viwe = 20 mL; timet = 142 h; temperaturé = 85°C. IR:
complete disappearancewfOH). Anal. Calcd: N, 1.57; Cl,
2.00. Found: N, 1.47; Cl, 2.26. Coupling rate 94%
following nitrogen analysis, more than 100% following
chlorine analysis.

(b) Synthesis by the Mitsunobu reactiodfli; + Wiy
(procedure 3) (see entry 7 in Table 3) of 6-chloropyridazin-
3(2H)-one (1.00 g, 7.67 mmol) in DMF (10 mL) with Wang
resin (1.08 g, I= 0.89 mmol/g) in THF (20 mL), PRK1.01
g, 3.84 mmol) in THF (15 mL) and DEAD (0.67 g, 3.84
mmol) in THF (10 mL); timet = 8 h; room temperature.
IR: complete disappearanceidfOH). Anal. Calcd: N, 2.27;
Cl, 2.87. Found: N, 2.28; Cl, 2.86. Coupling rate100%
following the two analyses. Using this method, two products
were obtained:W, andW 1, as mentioned in the first part.

3-Phenylpyridazine Coupled on Wang Resin (W). W,
resin was obtained via the Suzuki cross-coupling\vafresin
(1.43 g, L= 0.76 mmol/g) with phenyl boronic acid (0.23
g, 1.9 mmol), following the Suzuki reaction described in
procedures 4 and 5. The volumes wstg = 35 mL, Vg,o4
=2.5mL,V' =1.19 mL; Pd(PP}§), (0.069 g, 0.059 mol)

g) with 3-aminophenylboronic acid (0.34 g, 2.21 mm);
=20 mL,Vgoy =2 mL, V' = 1.1 mL. Pd(PP¥). (0.064 g,
0.055 mmol); timet = 110 h; temperaturé = 110°C. IR
v(NH) = 3370 cnit. Anal. Calcd: N, 3.25. Found: N, 3.16.
Cross-coupling ratez 91%.
6-(3-Aminophenyl)pyridazin-3(2H)-one (4)3 Cleavage
following procedure 6 during 15 min. The obtained residue
(0.039 g) was analyzed by LC/MS and contaideith 96%
purity, as a mixture of neutral product (43%) and trifluoro-
acetate salt (53%), tan solid; mass spectrum (ESIk 188
M + H)*.
3-(4-Methoxyphenyl)pyridazine Coupled on Wang Resin
(Ws). Ws resin was obtained via the Suzuki cross coupling
(procedures 4 and 5) &/, resin (0.97 g, L= 0.81 mmol/
g) with 4-methoxyphenyl boronic acid (0.26 g, 1.72 mmol).
Viol = 20 mL, Vgoy = 2 mL, V' = 0.86 mL. Pd(PP}).
(0.05 g, 0.043 mmol); timé= 96 h; temperaturd = 110
°C. Anal. Calcd: N, 2.14. Found: N, 1.97. These data could
not indicate the achievement of the cross-coupling reaction.
6-(4-Methoxyphenyl)pyrazin-3(2H)one (5)3 Cleavage
of W5 resin following procedure 6 for 1 h. LC/MS analysis
of the tan product indicated a 88% purity of prodécas a
mixture of 50% free base and 38% trifluoroacetate salt.
3-(3-Nitrophenyl)pyridazine Coupled on Wang Resin

was added, and the reaction time was 72 h at a temperaturgWs). W resin was obtained via the Suzuki cross-coupling

of 110°C.

6-Phenylpyridazine-3(2H)-one (2)32 Cleavage following
procedure 6 during = 15 min. 2 was obtained as a white
solid. mp= 119-201°C. 'H NMR (CDCl): ¢ 7.10 (d,J
= 9.9 Hz, 1H, Hyw), 7.49-7.51 (M, 3H, Hns + Hgna), 7.80
(d,J=9.9 Hz, 1H Hys), 7.82 (dd,J = 7.5 and 2 Hz, 2H,
Hon2), 11.50 (s, 1H, NH)3C NMR (CDCk): ¢ 126.4 (Gny),
129.4 (Gna), 130.0 (Gha), 130.7 (Gyra), 132.0 (Gyrs), 134.9
(Cony), 146.0 (Gyre), 162.2 (C=0). Anal. Calcd for GoHg-
NO.: C, 69.78; H, 4.68; N, 16.27. Found: C, 69.67; H, 4.53;
N, 16.78.

3-(2-Pivaloylaminophenyl)pyridazine Coupled on Wang
Resin (Ws). W3 resin was obtained via the Suzuki cross
coupling (procedures 4 and 5) @f; resin (1.32 g, .= 0.81
mmol/g) with 2-pivaloylaminophenylboronic acid (0.52 g,
2.75 mmol).Vi = 20 mL; Vgoy = 2 mL, V' = 1.2 mL;
Pd(PPh), (0.068 g, 0.059 mmol); timé = 80 h; 110°C.
IR: »(CO)= 1686 cn’. Anal. Calcd: N, 3.05. Found: N,
2.93. Cross-coupling rater 85%.

(procedure 5) ofV; resin (1.31 g, L= 0.81 mmol/g) with
3-nitrophenylboronic acid (0.39 g, 2.32 mmol, = 20
mL, Vo = 2 mL, V' = 1.17 mL. Pd(PP$, (0.067 g,
0.058 mmol); time = 105 h; temperaturé = 110°C. Anal.
Calcd: N, 3.18. Found: N, 3.15. Cross-coupling rst87%.

6-(3-Nitrophenyl)pyridazine-3(2H)-one (6).Cleavage of
W5 resin following procedure 6 during 75 min. LC/MS
analysis of the residue (0.098 g) indicated a 57% purity, but
the insolubility of the product in various solvents precluded
the determination of the respective percentages of the free
base and the trifluoroacetate salt; mass spectrum (ESY:
218 (M + H*).

3-(Benzop]thien-2-yl)pyridazine Coupled on Wang
Resin (Wy). W7 resin was obtained via the Suzuki cross
coupling (procedure 5) aiV; resin (1.01 g, L= 0.81 mmaol/
g) with 2-benzoap]thienyl boronic acid (0.32 g, 1.8 mmol);
Vior = 20 mL; Vgoq = 2 mL; V' = 0.9 mL. Pd(PP¥).
(0.052 g, 0.045 mmol); time= 96 h; temperaturd = 110
°C. Anal. Calcd: N, 2.10; S, 2.40. Found: N, 2.09; S, 2.26.
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Cross-coupling rate calculated with sulfur analysi®4%.

Nitrogen analysis was not usable, because the change

betweenW; andW s (2.27 and 2.10) was too low.
6-(Benzoplthien-2-yl)pyridazin-3(2H)-one (7).Cleavage

of W5 following procedure 6 for 30 min. The LC/MS analysis

of the residue (0.058 g) indicated a 85% purity, with 64%

the free base and 21% the trifluoroacetate salt. Mass spectrum

(ESI): m/z229 (M + H)*.

3-(Benzop]furan-2-yl)pyridazine Coupled on Wang
Resin (Wg). W3 resin was obtained via the Suzuki cross
coupling (procedure 6) oV, resin (0.97 g, L= 0.81 mmol/
g) with 2-benzap]furylboronic acid (0.28 g, 1.72 mmol);
Viet = 20 mL; Vgoy = 2 mL; V' = 0.86 mL. Pd(PP§)4
(0.05 g, 0.043 mmol); timé = 98 h; temperaturd = 110
°C. Anal. Calcd: N, 2.13. Found: N, 2.18 (fé¥s: N, 2.27).

The cross-coupling rate could not be calculated, because the

nitrogen analyses V3 andW ¢ were too similar.
6-(Benzop]furan-2-yl)pyridazin-3(2 H)-one (8).Cleav-

age of Wy following procedure 6 for 35 min. The LC/MS

analysis of the residue indicated a 88% purity &rwith

Journal of Combinatorial Chemistry, 2005, Vol. 7, No. 819

(8) Schacht, E.; Kurmeier, H. A.; Gante, J.; Lissner, R.; Melzer,
G.; Orth, D.Eur. Pat. Appl 1980 Chem Abstr198Q 93,
204679.

(9) Ishida, A.; Honma, K.; Tanifuji, M.; Nishama, N.; Okumura,
F. Jpn. Kokai Tokkyo Koh@997 Chem Abstr1997 127,
804.

(10) Ishida, A.; Honma, K.; Tanifuji, M.; Nishama, N.; Okumura,
F. Jpn. Kokai Tokkyo Kohd997 Chem Abstr1997 127,
5099.

(11) Ishida, A.; Homma, K.; Yato, M.; Nishiyama, S.; Okumura,
F. Eur. Pat. Appl 1995 Chem Abstr. 1995 123
169643.

(12) Ishida, A.; Homma, K.; Yato, M.; Nishiyama, S.; Okumura,
F. Eur. Pat. App! 1995 Chem Abstr. 1995 123
143910.

(13) Black, L. A.; Basha, A.; Kolasa, T.; Kort, M. E.; Liu, H.;
McCarty, C. M.; Patel, M. V.; Oohde, J. J.; Coghlan, M. J.;
Stewart, A. O.Int. Appl 2000 Chem Abstr.200Q 132
321867.

(14) Cignarella, G.; Loriga, M.; Pinna, G. A.; Pirisi, M. A;
Schiatti, P.; Selva, DFarmaco, Ed. Sci1982 37, 133—
144.

56% the free base and 21% the trifluoroacetate salt. Mass (15) Okushima, H.; Narimatsu, A.; Kobayashi, M.; Furuya, R.;

spectrum (ESI):m/z 213 (M + H)*.
3-(5-Chlorothien-2-yl)pyridazine Coupled on Wang
Resin (Wg). Wy resin was obtained via the Suzuki cross

coupling (procedure 5) oV, resin (1.01 g, L= 0.81 mmol/
09); Vior = 20 mL, Vo = 2 mL, V' = 0.86 mL. Pd(PP§)4
(0.052 g, 0.045 mmol); timé = 118 h; temperaturd =
110 °C. Anal. Calcd: S, 2.43. Found: S, 2.38. Cross-
coupling rate= 98%. The analyses of chlorine and nitrogen
could not be used, because the change betWwégandWgy
was too small.

6-(5-chlorothien-2-yl)pyridazine-3(2H)-one (9)% Cleav-
age ofWjy resin following procedure 6 for 15 min. The LC/

MS analysis of the residue (0.076 g) indicated a 88% purity

for 9, with 48% the free base and 40% the trifluoroacetate
salt. Mass spectrum (ESI)m/z 213 (M + H)*. 'H NMR
(CDs0OD): 6 7.03 (d,J = 4 Hz, 1H, Hy), 7.05 (d,J = 9.9

Hz, 1H, Hyw), 7.44 (d,J = 4 Hz, 1H, Hhi), 7.98 (d,J =

9.9 Hz, 1H, Hym).

Acknowledgment. We thank Ms. Corinne Rousselle, for
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analyses.
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