2066 Vol. 21 (1973)

hem, Ph . Bull.> K; £ 04 : g
[2(3?2065—2%27(1;7131)] UDC. 547.831.04 : 547.279.52. 04

Studies on the Reections of Heterocjrclic Cempouhds. XLV
Methylatlon of Heteroaromatic N-Oxrdesz’
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N-Oxides of qumohne, 1soqum011ne, and benzo[f}qulnohne were methylated with
"sodium methylsulﬁnylmethyhde Methyl group was introduced into the a-position to the
N-oxide group in each case, regardless of the charge dens1t1es Reaction mechanism is
» proposed upon these resuIts

In synthetlc chemlstry it is very 1mportant to ﬁnd hovv to introduce carbon- substltuent
to a heterocyclic ring, such as in qmnollne and isoquinoline, and there have been many attempts
to achieve it. Among them, Russel, ¢f al.¥ and Nozaki, et al.” succeeded in methylation of
aromatic compounds with methylsulfinyl methylide anion. Russel suggested that a methyl
group was introduced to the position expected from the charge density of aromatic compounds.

We tried to apply this method to heteroaromatic N-oxides, and found that a methyl group
was introduced to heterocycles. . In this case, the reaction occurred at oc-posmon to the N-oxide
group, regardless of the charge densities or other parameters calculated by molecular orb1ta1
theory. These results will be dlscussed in detail and in companson with those of unoxidized:
heterocyclic compounds.

~ Sodium methylsulﬁnylmethyhde obtained by dlssolvmg sodium hydride in drmethyl—
sulfoxide at 70° under atmosphere of dry nitrogen, was used for the reaction with
heteroaromatic N-oxides and the results are shown in Table I.

TasrLe I
Starting material o B Product Yield |
Pyridine 1-oxide no reaction
Quinoline 1-oxide ; : quinaldine 1-oxide - 40%
Isoquinoline 2-oxide 1-methylisoquinoline 2-oxide - 19%

Benzo[ f]quinoline 4-oxide 3-methylbenzo[ f]quinoline 4-oxide 459%

Pyridine 1-oxide did not undergo this reaction, like pyridine itself. Quinoline 1-oxide
gave quinaldine 1-oxide, namely, methyl group was introduced to 2-position. This was in a.
striking contrast to the result of quinoline, where methyl group was introduced to 4-position
of the ring. Isoquinoline 2-oxide gave l-methylisoquinoline 2-oxide, just as isoquinoline
gave 1-methylisoquinoline. '

These results seemed to suggest that a methyl group is introduced selectively to the «-
position of N-oxide group when the reaction proceeds. To confirm this point, methylation
of benzo[f]quinoline was carried out, since the compound is known to show quite peculiar
reactivity; most heterocyclic N-oxides give a-cyano compound by the so-called Reissert
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reaction, but benzo[f]quinoline N-oxide gives 7-cyano compound. In this case, methylation
again occurred at o-position to N-oxide group, giving 3-methy1benzo[f]qumohne 4-oxide,
which was identified by comparison of infrared (IR) spectra and mixture melting point with;
the authentic sample obtained by oxidation of 3-methylquinoline. Benzo[f]quinoline itself
gave b-methylbenzo[f]quinoline. _.
The charge densities of qulnohne and'

benzo[ f]quinoline N-oxides are shown in 002
Fig. 1.9 In each case, the charge density- 0047 +0085 oo
of a-position is not the largest, but still ~ +o03% F0.002 H0006  +0.014
this methylation proceeded at a-position to ~ yoosr 008 oni  +oon
N-oxide group. This means that reaction —0.021

occurred regardless of the charge density, in _
contrast to.the results of other compounds . Fig. 1

without .. N-oxide r groups. This difference
may be explamed by some kind of coordination of sodxum ion to N-ox1de group and methyhde
anion, as ,shown in, Chart 1 taking qumohne 1-oxide as an example
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Experimental

General Procedure Dimethyl sulfoxide (DMSO). (30 ml) was bubbled with dry nitrogen at 70° and
NaH (0.5 g) was added under stirring. Stirring was continued for 5 hr at this temperature and under atmos-
phere of nitrogen.

After this solution was cooled to room temperature, amine N-oxide (1 g), which was azeotropically
dehydrated with CgH,, if necessary, in DMSO (20 ml) ‘was added dropwise and warmed at 20° for 2 hr.

The reaction mixture was poured on ice-and extracted with CHCl;. The CHCly layer was washed with
H,0 to remove: DMSO and dried over Na,S0O,. The residue obtained by evaporation of CHCI, was treated
as shown in each case. ‘

Quinaldine 1-Oxide: The residue was dissolved in CHCL,—CCl, (1: 4) and passed through Al,0, column
The first effluent was recrystallized from EtOH-C¢Hj to give yellow powder (0.4 g), mp 72°, which was identi-
fied with quinaldine 1-oxide 1/2 H,0 by comparison of IR spectra.

From the second effluent, qulnohne 1-oxide (0.4 g8) was recovered. .

—NIethyhsoqumohne 2-Oxide: The residue was dissolved in EtOH and EtOH—squtlon of’ _picric acid
was added to the above solutionn. The precipitates of picrate were filtered and shaken with 106/  FICl. The
picric acid ‘was filtered off and the HCl-solution was neutralized with Na,CO; and extracted- vs;lth CHCl,.
The CHCl, layer was dried over Na,SO, and concentrated. Nuclear magnetic resonance (\IMR) spectrum
of the residue did not show the peak of 1-H of 1soqu1nohne ring, but a peak of CH; at 6 2.52 in. CDCl;. This
is further derived to picrate (0.33 g), mp 142—145°.  dnal. Caled. for C16H1208N4 C, 49.47; g'[‘—l' 3.12; N
14.73. Found: C, 49.61; H, 3.10; N, 14.95.

3-Methylbenzo[ f]qumohne 4-Oxide: The residué was dissolved in CHCI and the solution was passed
through SiO, column. The first effluent was recrystallized from acetone—HzO to give pale yellow needles
(0.48 g), mp 128—125° (after dehydration). Mass Spectrum mfe: 209 (M*). This was identified with the
authentic sample synthesized according to the literature by mixture melting point and comparison of IR
spectra.

5-Methylbenzo[flquinoline: Benzo[f]quinoline (0.54 g) was treated as in the case of N-oxide. The
residue was dissolved in CCl, and passed through SiO, column. The second effluent was recrystallized from
n-hexane to give colorless needles (57 mg, 10%), mp 101°. Mass Spectrum m/e; 193 (M+). * This was identi-
fied with the authentlc sample obtained by photo reaction from - -methyl-g-(2- -pyridyl)styrene.?

6) These values are obtained by Hiickel method. ~Parameters used are: eo=0c+0. Sﬁ, oaN= occ-}-l 68.
Inductive effect: (1/3)%hax.
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