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Abstract - The reaction of (é-substituted 3-pyridazinyloxy)alkanols
2a-d, ?a-d and l4a-c with thionyl chloride is described. The
Z-chleoroalkylpyridazinones 25—5, EE-Q and lEE'E were farmed from 2b-d,
3b-d and l4a-c, respectively, while the 3-chloroalkoxypyridazines 7a
and Ba were isolated from the reactian of gg and 33, respectively.

It was shawn by chemical and speciroscopic evidences that the rear-
rangement reaction followed an intramolecular process through bicyclic

intermediates.

A great attention has been paid to the compounds containing 3(2H)-pyridazinone moiety

1-3 Recently,. we described the syn-

due to their potential biological activities.
thesis and antihypertensive effect of a series of 2-aminoalkyl-3{2H)-pyridazinocnes
Based an detailed preclinical investigations the outstanding representative of

these substances, GYKI-12 743, seems to be advantageous for the treatment of several
types of hypertension.a In ane of the synthetic approaches of these compounds,
2-chloroalkyl-3(2ZH}-pyridazinones 5 and § were reasonable considered as the key
intermediates.”® (Schems 1)

Based on our esrlier observation that the reaction of the 3-pyridazinyloxypropanol
derivative 3b with mesyl or thionyl chloride resulted in a formatien of the 2-chloro-
propyl-3(2H)-pyridazinone derivative 33 in high vield, a study on similar reactions
of other derivatives was carried out to investigate the mechanism and to explore

the scope and limitation of the rearrangement of this type.

J-Pyridazinyloxyalkanols ER'E and 32-27 were prepared by the reaction of 6-substituted
3-chloropyridazines 3 with one equivalent of the appropriate alkanediol manosadium
salt in an excess of the diol, while 28 and 3a were obtained from 2b and 3n,
respectively, by hydrogenalysis,.

The compounds 24 and 3 were then treated with thianyl chloride in chloroform or

mesyl chloride in dimethylformamide in the presence aof triethylamine.




In the reactions of gQ—Q, 3b and 35, the 2-chloroalkyl derivatives ZQ‘Q! QE and gg,
respectively, were formed as single products. The compounds 35 and 3d alsc gave the
corresponding 2-chloroalkyl derivatives (gg and gg) as main products, however the
J-chloroprepoxy isomers, 8c and Bd, being also detected. In a sharp contrast to
these results, 2a and 3a showed a different behaviour and gave the 3-chlarsalkaxy
derivatives 13 and gg, respectively, as main products in the form of their hydro-
chlorides, the 2-chloroalkyl isomers (23 and éi’ respectively) being formed only as
by- products.

The compounds 3a, 63 and ig were also synthetized by other ways. Thus, 5a was
prepared from 52 by the known method,6a and 22 and 52 were obtained upon treatment

of 4a and 4b, respectively, with l-bromo-3-chloroprepane under phase transfer

catalysis conditions. Further, 63 could also be prepared from &b by hydrogenolysis.

(Scheme 2)
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Eariier, a similar O0—N-alkyl rearrangement was alsoc observed by L)then:s.a It was
reported that the reaction of the phthalazinyloxyethanol derivativeg with thionyl
chloride gave the N-chloroethyl derivative }’g and/or the O-chloroethyl derivative
.Ll. depending on the conditions. It was also postulated that the reaction proceeded
via an oxazolinium intermediate which was subsequently attacked by the chloride

ion to faorm ,1,9, and (lu}v (Scheme 3)
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We carried out the following experiments in order to get an insight into the mecha-
nism of the rearrangement, A mixture containing 3e and 4h was treated with mesyl
chloride. In this crossover experiment gg could only be detected, supporting an
intramolecular pathway. If the reaction (alse) took place in an intermolecular

manner, both QB and 6e should have been formed. (Scheme 4)
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To obtain some information about the intermediate{s), the reaction of 1% with
thionyl chloride was monitored by 1H nmr speciroscopy. In the ccourse of the reaction
one set of signals could be identified which significantly differs from the set of
both EE and éb. The values of the chemical shifts and the pattern of the multiplicity
prove the structure of the supposed intermediate IIb. The good approximations of

the values of the chemical shifts of H-2/H-4 of IIb to those of the corresponding

2

signals in the structurally related compounds ig and 3310 also supports this

constitution. (Schema 5)
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The intramolecular process through ihe bicyclic intermediates was also shown by
the following observation.

ireatment of a 2:1 mixture of pyridazinyloxyalkanols lda and 14b with thionyl
chloride gave a 2:1 mixture of the 2-chloroalkyl derivatives 15a and 15b.
An important conclusion could also be drawn from the following experiment. The
irans-pyridazinyloxycyclohexanol derivative iﬁi {prepared from %E and trans-cyclo-
hexanedicl} reacted with thionyl chloride to give the trans-Z-chlorocyclohexyl=
pyridazinone l5¢, proving that the rearrangement took place with inversicn at

both C-1 and C-2. The trans-diaxial configurations of H-1 and H-2 were unambiguously

proved by the proton-proton coupling constant.ll {Scheme §)
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All of the above results sugpest that the formation of 2-chloroethy} or 2-chloro-
propylpyridazinenes fram 3-pyridazinyloxyethanols or -propancls with thionyl or
mesyl chleride involves the bicyclic intermediate of type I or gl, respectively.
On the other hand the 3-chloroalkoxypyridazines may also be formed from the

chlorosulfite ester by an SNi mechanism. (Scheme 7)




When p-nitrobenzoyl chloride was used instead of mesyl or thionyl chloride in the
reaction of 2h or 3b, the corresponding p-nitrabenzoates lg and 17, could be

separated. A separate experiment showed that al)is thermally stable (toluene,

C).
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EXPERIMENTAL

Melting poinis were determined on a Boetius apparatus. None of melting and boiling
points are corrected. The following apparatus were used to obtain spectral data,.
Ir: Bruker IFS B85, lH nmr: Bruker AC-250 at 250.13 Mz, using TMS as internal
reference; uv: Cary 118.

Compounds 55,12 ;g,lj ;g,la géls and Egls were prepared by the methods reported in

the literature. The other starting materials are commercially available.

Preparation of 3-pyridazinyloxyalkanaols (2b-d, 3b-e and 14a,b) (Method I3

Sodium (2.30 g, 0.10 mol) was dissolved in l,2-ethane- or 1,3-propanediol under
nitrogen atmasphere. Then, the appropriate 3-chleoropyridazine (0.09 mol) was

added to the solution, The reaction mixture was stirred at 144 9¢ for the given
time, the solvent was removed in vacuo and the residue dissolved in HZD ang
extracted with DHC13. The crude product was purified by destiilation and/or
recrystallization.

The reaction of }g with 1,2-propanediol under similar conditions gave a 2:1 mixture
of l4a and 14b (bp 128-129 DC/l.S torr, total yield: 70 %)which was used for the
reaction with thionyl chloride.

Preparation of trans -2-(é-chlora-3-pyridazinyloxy)cyclohexanol (léc)

Sddium (0.46 g, 0.02 mol) was added to a solution of irans-1,2-cyclohexanediol
(5.80 g, 0.05 mol) in dry toluene (70 ml) and the suspension formed was gently
heated to 90 °C under nitrogen atmosphere. After all the sodium had reacted,
3,6-dichloropyridazine (2.98 g, 0.02 mol) was added to the solution at 50 Oc.
The reaction mixture was stirred at 110 °C for 2 fi, then cooled and filtered.

The filtrate was evaporated in vacuo, the residue washed with H,0 and recrystal-

2
lized.

Hydrogenolysis of the é-chlcoro substitutent: preparation of Za, 3a and 6a (Method II)

A suspension af 2B, 3b or 6h (0.25 mol) and 10 % Pd-C catalyst (1 g} in a mixture
of EtOH (60 ml) and ammonia solution (15 ml, d = 0.91) was shaken with H2 in a Parr
apparatus until the calculated Hz—uptake was reached. The solvent was evaporated
in vacuo, the residue was dissolved in HZU and extracted with CHZCIZ' The crude

product was recrystallized.




Table 7

lag, 156, 16 and 177
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Compd . Me thod Sclvent of cryst. ™ (") Yield Mulecular
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0 hed

+'.ifn.ist'actury elemental analyses {C,H,N,C}) were obtained for all the

**as HC1 salt,

*** bp o160 Yc/D.6 tarr

++t+

Reported values 102 °C ¢20)7 and 57-59 % (5c)%0,

newly synthetized compounds,




Reaction of pyridazinyloxyalkanols {2a-d, 3a-e and l4a-c) with acid chlorides

Method (III)}: reaction with thionyl chloride - To a stirred solution of the appro-

priate 3-pyridazinyloxyalksnol (0.01 mol} in CHCl} (10 fold by vol.), thionyl
chlaride (0.02 mal) was slowly dropped at room temperature. The reaction mixture
was heated under reflux for several hours. Then, the solvent was removed in vacuo
and the crude product was suspended in Etzﬂ, recrystallized or column chromatuo-

graphed on silica gel using Et0OAc as eluent (for ég and QE).

Method {IV): reacticn with mesyl chioride or 4-nitrobenzoyl chloride

To a stirred solution of the appropriate 3-pyridazinyloxyalkanol (0.0l mol) and
Et3N (0.01 mol) in dimethylformamide (8 fold by vol.), the acid chloride {0.011 mol)was
added at 5 °C in 15 min, Then, the reaction mixture was poured onto ice-water

and extracted or filtered. The crude product was recrystallized.

N-Alkylation of pyridazinones (4a,b), Preparation of éa and 6b (Method V)

A suspension of the Na-salt of 4a or 4b (9.02 mol) and Bu4N+Br* (4 mmol) in dry benzene
(100 ml) was treated with l-bromo-3-chlorapropane (0.062 mol). The reaction mixture
was stirred for several hours at 50 0C, then filtered., The filtrate was washed with

NaOH solutior. The crude product was recrystallized.

Spectroscopic data of lda-c _and l5a-c
Ir (Cm_l): 522, b: 1666, l3c: 1672 (amide-T).
1y NMR (C[l::l3 n/, ppm):

l4a: 1.37 (d(J=6 Hz), 3K, CHy), 4.15-4.60 (m, 3K, OCH,CH), 7.05 (d{(J=9 Hz), 1H H-4),
7.40 (d(J=9 Hz), 1H, H-5);

14b: 1.43 (d(3=6 Hz), 3H, CHy), 3.83 (d(broad, J=5 Hz), 2H, CH,OH}, 5.46 (m, 1H, OCH),
7.00 (d(J1=9 Hz), 1H, H-4), 7.4D0 {d(J=9 Hz), lH, H-5);

14c: 1.40 (m, 4H, H-3-6 (ax)), 1.75 (m, 2ZH, H-4, H-5 (eq)), 2.10 (m, 1H, H-6 (eq)),
2.30 {m, 1H, H-3 (eg)}, 3.74 {ddd(J=10.3, 8.9, 4.5), 1H, H-1 (ax)), 5.09 (ddd(d=2x9.5,
4.6), LH, H-2 {ax}), 7.00 (d{J=9 Hz}, 1H, H-4’), 7.40 (d(J=% Hz}, 1H, H-57);

15a: 1.56 (d(3=6 Hz), 3H,CH)~3.5-3.9 (m, 2H, CH,C1), 5.30 (m, 1H, NCH), 6.85
(d{J=10 Hz) 1H, H-4), 7.12 (d{J=10 Hz), 1H, H-5);

15b: 1.73 (d(3=6 Hz), 3H, CHy), 4.10-4.60 (m, 3H, CHC1+NCH,), 6.85 (d(J=10 Hz), IH,
H-4), 7.15 (d(10), IH, H-5);

lc: 1.45 (m, 2H, H-4, H-5 (ax)), 1.80 (m, 4H, H-4 (ax), H-6 (ax), H-4 (eo), H-5 (eq)},
2.00 (m, IH, H-3 {eg)), 2.40 (m, 1H, H-6 (eq)), 4.24 (ddd(J=2x11, 4.4 Hz) 1H, H-1),
4,98 (ddd{J=2x11, 4.1 Hz), lH, H-4 (ax)), 6.94 (d{(J3=1D Mz}, 1lH, H-4’), 7,17 ({10 Hz},

1H, H-57).
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