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The Reaction of Pyridazine 1-Oxide with a Grignard Reagent

By GeNzo Okusa,* Micaigko Kumacal, and TAKANOBU ITal
(Showa Coliege of Pharmaceutical Sciences, Setagaya, Tokyo, Japan)

Many reports on Grignard reactions with aromatic amine
oxides have been published.! The main reaction is nucleo-
philic substitution by alkyl or aryl groups of the x-position
of the N-oxide with accompanying deoxygenation of the
N-oxide group. The reaction can also occur without
deoxygenation, giving substituted I-hydroxy-1,2-dihydro-
derivatives.?

Though the reaction of pyridazines was examined widely
by Crossland et al.,? no report has appeared on the reaction
of pyridazine or cinnoline N-oxides. We have examined
the reaction of the former and observed ring opening to aryl
substituted butene-ynes.

When pyridazine 1-oxide (I) was dissolved in tetrahydro-
furan (THF) and treated at 15—20° with phenylmagnesium
bromide (1I) (prepared in ether) 1,4-diphenylbuta-1,3-diene

(IVa) was obtained as the main product in about 289,
yield, and 1-phenylbut-1-ene-3-yne (IITa) and 3,6-diphenyl-
pyridazine (Va) as by-products in very small yields. When
THF alone was used as solvent, compounds (III) were the
sole products (ca. 80%, crude). The products are shown in
the Table with their physical data and yields.

The structures of the products (III) were in agreement
with their elemental analyses and ir. and n.m.r. spectra.
For example, the i.r. spectrum of (II1T1a) showed a band at
about 3300 cm.”?, attributable to an acetylenic methine
stretching vibration, and bands appearing at about 2100
cm.? (ve_c) and at about 960 cm.—! corresponding to a
trans-ethylenic bond.

The n.m.r. spectrum of (I1Ia) in CCl, solution exhibited
signals at v 2-8 (5 H, singlet, phenyl), 3:13 (1 H, doublet,

TABLE
Lr.(Liq. Cap.} (cm.™?) N.m.r.{CCL) =, {J in Hz.) Yield(%)
g A R} o A RN e A Rl
Compound B.p./mm.Hg. np2o v=CH vC= 8=CH H, Hy H, Crude Pure
o . 3-13 4-08 7-14
(I1TIa)® 49—50°/2 1-6105 3300 2100 957 (15-6) (15-6,2:3) (2-3) 81-4 35-0
o . 3-03 405 7-15
(IIIb) 85—90°/6 1-5950 3300 2100 959 (16-6) (15-6,2:3) (@-3) 82-3 34-8
o . 273 403 712
(IIIc)e 46—47 /1c 3280 2080 955 (15-6) (15-6,2:3) (2-3) 76-3 41-1
(m.p. 40-—427) 3-10 403 713
(IT14) 73—74°/2 1-6033 3310 2100 959 (lg’g) 15623 (23 623 307
o _ -09 413 7-18
(I1Ie)e (m_(ipﬁ.—zsi/t 51)0) 3300 2100 959 a g’g)s a 53 % 3,3) (3§)3 157 84
b A . . . . )
(T111) 71—72°/2 1-6098 3310 2100 959 (15-6) (156,23)  (23) —_ 22:1

8 Lit.¢; b.p. 55—75° (0-01 mm. Hg), #p%* 1-6153. P Anisole: Yield 4:2%,. ¢ Lr. spectrum in KBr,
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J 15-6 Hz., H,), 4-08 (1 H, quartet, J 15-6 and 2-3 Hz., Hy),
and 7-14 (1 H, doublet, J 2:3Hz, H;). The coupling
constant [y (15:6 Hz.) is consistent with the coupling of
two protons across a #rams-double bond. Furthermore,
the coupling constant Jp, (2'3 Hz.) implies that H, isa
proton at the end of an acetylenic bond. From these
results, (I1Ia) is considered to be 1-phenyl-trans-but-1-ene-
3-yne, and the other physical data are consistent with
literature values.

On examining the ether extracts of the crude reaction
products by tl.c., traces of (IV) and (V) were observed.
However, further examination was impossible because of
shortage of material, except in the case of (IIf), from which
anisole was obtained as by-product in 4-29%, yield.
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(a) R = Ph; (b) R = p-Me:CgH,; (c) R = o-Me:C¢H,; d) R =
m-Me-CgH,; (¢) R = p-MeO-C¢H,; (f) R = 0-MeO-C¢H,.
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