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On mesylation, 1-pyridazinylpyrazoles (1), give, depending on the substituents and reaction

conditions, O-mesylpyrazoles (2)

and O-mesyl-4-N-mesyl-1,4-dihydro-4-pyridyl-pyrazole

derivatives (3). The structures of these compounds were confirmed by ir and 'H nmr spectral data.

J. Heterocyclic Chem., 17, 781 (1980).

It has already been established that ring substituted
I-phenyl- and 1-benzyl-3-methyl-2-pyrazolin-5-ones can be
acylated in high yields by alkyl- and arylsulphonyl
chlorides (using benzene as a solvent in the presence of
either potassium carbonate or pyridine) to give the respec-
tive O-sulphonyl derivatives (2,3).

Acylation of pyridazinylpyrazoles la-f (4,5) with mesyl
chloride in pyridine at room temperature gave the ex-
pected O-monomesyl derivatives (2d,e,f) only in case of
compounds 1d,e and f (6), while the analogues 1a,b and ¢
were converted into the dimesyl compounds 3a-c, depend-
ing on the mole ratio of the reactants. The monomesyl
compounds 2a-c were formed in only minor quantities
(7,8). The solvent plays an important role in the reaction.
In tetrahydrofuran, in the presence of equimolar amounts
of pyridine, 1a is acylated by mesyl chloride to the mono-
mesyl derivative 2a as the major product at mole ratios of
I:1 and 1:2, respectively. Considering the electron
distribution of N-acylpyridinium compounds (electrophilic
centres (9)), the formation of 2-pyridyl derivatives may also
be expected. However, compounds of this type were not
found.

The structures of compounds 3a-¢, 4 and 5 were proved
by 'H nmr spectral data (see Table 1). As in the case of the
monoacyl analogues 2, the signals for the pyrazole ring
substituents in positions 1 and 2, as well as the methyl
singlet for the mesyl group in the case of compound 4, and
for the tosyl group in compound 3, were observed.
However, the signal of the pyrazole proton in position 4
disappeared, and the characteristic multiplets of the
1,4-dihydropyridine moiety were found at 4.3, 4.9 and 6.6
ppm (1:2:2 intensity), and were assigned to the protons in
positions 4, 3, and 2, respectively. Since the multiplets in
the spectra of 3a-c¢ and 4 were symmetric at their centres,
the protons of the dihydropyridine moiety formed an
AA’BXX’ spin system, the 1,4-dihydro structure was prov-
ed (the theoretically possible 2-pyridyl, ie., 1,2-dihydro
structure, could be ruled out).

The assumed structure of type 3 was also confirmed by
synthesis.

Mesylation of compound 1a in 2- and 4-picoline, respec-
tively, yielded the monomesyl derivative 2a, while in
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3-picoline, the dimesyl analogue 5a was also formed as a
by-product.

In the spectrum of compound 5a, the respective
multiplets are asymmetric; the middle peak at about 4.9
ppm, originating from the proton in the §-5-position, cor-
responds to an intensity of 1H. The double doublet struc-
ture shows that the H-2, -6, -5 and -4 atoms represent an
ABMX spin system (65 > g > o\ > 6X), where JAM =
J2,5 = Jo,8 < 1 Hz, thus causing no significant splitting.
The singlet of the 3-methyl group appears at 1.60 ppm. All
these data confirm structure 5a, as well as the analog
structures 3a-c, and 4.

In the literature, only a few compounds of type 3 have
been described. A similar type of reaction has been
published for indole (10); the postulated reaction
mechanism (11) may also be valid for compounds 3a-e.

On the basis of structure 3, the influence of the pyrazole
substituent R on the product ratio for the reaction
becomes apparent, i.e., with increasing bulkiness of R the
amount of derivatives of type 3 diminishes.

EXPERIMENTAL

Melting points were determined in a Boetius apparatus and are uncor-
rected. Ir spectra were recorded in potassium bromide pellets on a
Perkin ‘Elmer 557 spectrometer; the nmr spectra were recorded on a
JEOL 60 HL at 60 MHz, at room temperature, using TMS as internal
standard. The compounds prepared in this study are summarized in
Table 2.
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Table 1

Characteristic Ir and ‘H Nmr Data for Compounds 1a-f, 2a,b,d-f, 3a-c, 4a and 5a

Ir Data

Compound  Potassium Bromide (cm™!) 8 CH,(R) &CH, & CH, & Hey

Number Characteristic Bands N-Ms O-Ms DHPy

s 3H s 3H s 3H m(b) 1H

la v NH: 3300-2400; 2.30 == == ==
amide-LII: 1640, 1415
» NH: 3300-2700;

1b amide-1,II: 1635, 1445: 2.25 — —_ —_
v C-O morpholine: 1120 :

1c v NH: 3300-2500; 1.15 (h) — — —_
amide-LIL: 1635, 1420
v NH:

1d (a) amide-LII: ; = == - =
phenyl: 760,690 '

le » NH: -; amide-I: -; == == == =
nitro: 1570, 1335, 850

1f » NH: -; amide-I: - 375 (f) — — —
methoxy: 2820, 1120 3.90 (f)

2a sulphone: 1375, 1190 2.35 - 3.60 —

2b (a) sulphone: 1370-1350, 1195; 230 —_ 3.40 —
» C-O morpholine: 1115

2d (a) sulphone: 1380-1365, 1190; —_ —_ 3.50 -
phenyk: 775, 700

2e sulphone: 13701350, 1200-1190; — — 3.70 —
nitro: 1520, 1350, 835

2f sulphone: 1375, 1190; 380 (H — 3.70 —
methoxy: 2840, 1130 395 (f)

3a sulphone: 1380-1370, 1180-1165;  2.35 3.30 3.70 435
DHPy: 1680
sulphone: 1375-1360, 1185-1165;

3b » C-0 morpholine: 1120; 2.25 3.20 3.50 4.30
DHPy: 1680

3c sulphone: 1375-1365, 1185-1370;  1.30 (h)  3.25 3.65 4.40
DHPy: 1680
sulphone: 1390-1375, 1195-1175;

4a p-disubstituted phenyl: 815810;  1.95 2.40 (p) 2.45 (p) 4.30
DHPy: 1680

Sa sulphone: 1390-1370, 1185-1165;  2.30 3.25 3.70 4.30
DHPy: 1690

'H Nmr Data in DMSO-ds Solution (§ TMS = 0 ppm) (u)

s H-B 8 Ho 8 H4 & H4' & H-5 Other Signals
DHPy DHPy Pyrazole Pyridazine
m®2H m@p)2H sIH 1H 1H
- — 5.25 8.72 () 7.98 (j) -
- - 5.25 8.23 (j) 147 ) 3.7(c) 8H
- - ?() 8.65 (j) 7.65 () —
435-455 m (k) 3H
- - 6.00 8.20 () 7.75 (d.j) 460475 m (k) 2 + 1H (d)
— — ?3) 8.62 (j) 7.83 () 8.02 (m) 2H
8.20 (m) 2H
— — 6.10 8.48 () 7.95 () 7.20 s 2H (g)
- - 6.50 8.10s 2H —
— . 6.15 7.00 () 7.65 (j) 3.75 () 8H
- - 6.70 1.45 () 8.07 () 430-450 m (k) 3H
455470 m (k) 2H
- - 7.40 8.30 s 6H (n) —
- . 7.25 (d) 8.30 (j) 8.10 () 73052 + 1H (d,g)
4.95 6.70 — 8.15s 2H -
4.90 6.45 - 7.67 (j) 7.43 (j) 3.65 (c) 8H
4.95 6.65 — 8.10s 2H —
4.85 6.65 — 420-70 m 10H (o) —
490 (e,s) 6.6 (e) — 8.15 (s) 2H 1.6 s (1) 3H

(a) 'H Nmr data measured in deuteriochloroform. (b) Symmetric multiplet at the centre. (¢} Centre of the AA’BB’ multiplet of morpholine. (d) Overlapped signals. (¢) For 2xd, Ju,ﬁ = JS,G = 4 Hz;
Jﬁ,.y = J45 = 9 Hz. () Methoxy signals of 9H intensity. (g) Signal of the aromatic protons. (h) For t, ] = 7 Hz, 3H ethyl group. The methylene quartet appears at 2.40 (1c) and 2.75 3¢) ppm,

resp ly. (i) Insignifi

signal b

of fast hydrogen-deuterium exchange rate processes in solution. (j) A or B part of an AB quartet, Jog = 9 Hz. (k) The multiplets (in Hz) of meta, para and

ortho protons of the phenyl ring. (I) Overlapped, asymmetric multiplets of the a-protons (in position 2 and 6, respectively). (m) The chemical shifts of the 2,6- and 3,5 protons of the p-disubstituted
phenyl ring, calculated by the AB-approximation from the AA’BB’ multiplet, J5}, = 9 Hz. (n) The singlet of H-4',5" overlapped with the singlet (as the AA’'BB’ multiplet approximates the A,limiting
case) of the p-disubstituted aromatic ring. (0) The overlapped AA’BB’ muitiplets of the two tosyl rings and the AB quartet of the pyridazine protons. (p) Methyl groups of the tosyl substituents.
(8) Asymmetric multiplet of the 8- and y-protons (in positions 5 and 4, respectively) of 1-1 H intensity. () Methyl group of the 8-picolyl substituent. (u) Abbreviations: s, singlet; d, doublet; t, triplet; m,

multiplet; Ms, mesyl; DHPy, 1,4-dihydropyridine ring.

General Procedure for the Synthesis of 1a-f (4).

A mixture of 3-hydrazino-6-X-pyridazine (for X = chloro see reference
12 and for X = morpholino see reference 13) (10 mmoles), the appro-
priate B-oxo ethyl ester (10 mmoles) and ethanol (10 ml.) was heated
under reflux for 3 hours. The mixture was then cooled and 1 ml. of con-
centrated aqueous ammonia was added. Stirring was continued for 4
hours at room temperature and the mixture was allowed to stand over-
night. The crystals which precipitated were collected by filtration, dried
and recrystallized.

Preparation of O-Methylsulphonyl Compounds.

The O-methylsulphonyl compounds were prepared by either of the
following two methods.

Method A.

This method was used for the preparation of compounds 2d-f, 3a-c,
4a and 5a. Mesyl chloride (tosyl chloride in the case of 4a) (6 mmoles) was
added to la-f (5 mmoles) in pyridine (3-picoline in the case of 5a) (15 ml.)
at 0-5° and stirring was continued for 4 hours at room temperature. The
solution was subsequently poured onto ice, the resulting precipitate
filtered and the crude product recrystallized.

Method B.

This method was used for the preparation of compounds 2a,b. Mesyl
chloride (5.5 mmoles) was added dropwise at 0-5° to 1la,b (2.5 mmoles)
dissolved in a mixture of pyridine (5.5 mmoles) and tetrahydrofuran (7
ml.), and stirring was continued for 5 hours at room temperature. The
solution was left to stand for 12 hours, then the solvent was evaporated in
vacuo and the residue was recrystallized.
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