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HYDROXYALKYLATION OF N-ALKOXY-QUINALDINIUM

AND ~LEPIDINIUM PERCHLORATES

Faculty of Pharmaceutbical Sciences, Kyushu University

Maidashi, Higashi-ku, Fukuoks, Japan

Irradiation of N-alkoxy-quinaldinium or -lepidinium
perchlorate in alcohol affords 4- or 2-hydroxyalkylated
methylquinoline and a small amount of 8-alkoxy~-methyl-
guineline, Hydroxymethylation of the N-ethoxy salts
occurs also homolytically in high yields on treatment

with methanol and ammonium peroxydisulfate.

A previous paperl has described that irradiation of N-ethoxy-
gquinoliniwm perchlorate in methanol gives 2- and 4-guinoline-
methanols accompanied with & small amount of an 0il of indefinite
gtructure, We now wish to report further examinations with N-
alkoxy-quinaldinium and -lepidinium perchlorates (%,and EQZ and
also the same type of homolytic hydroxymethylation by means of
methancl and ammonium peroxydisulfate,

Irradiation of N-methoxyquinaldinium perchlorate g%a) in meth-
anol (3a) or ethanol (3b) under nitrogen afforded 4—hydroxymethyl-3

(ig, 55%) or 4-g-hydroxyeihyl-gquinaldine (ﬁP, 25%), 8-methoxyquinal-
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dine® (23’ 4% each) and quinsldine Qg, 30 or 60%), From reactions
of N-ethoxy-quinaldinium (%B}, N-methoxy~— (59), and N-ethoxy-lepi~
dinium perchlorates (gg) in methanol (23) or ethanol (29), the
corresponding 4- or 2-hydroxyalkylated products g& and’E) and
8-alkoxy derivatives {5h and 8a,b) were similarly obtained,

M At A
Thege results are shown in Scheme 1 and Table I,
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Scheme 1

Whereas hydroxymethylation in methanol smoothly proceeded
(Exp. 1,3,5 and 7), a-hydroxyethylation in ethanol gave rather
unsatisfactory results (Bxp. 2 and 4), especially in the reactions
of %ﬁ and 2b no g-hydroxyethylated product bheing isolated (Exp.

6 and 8),

Although its yield was always poor, 8-alkoxy derivative {; or
%) was formed in all the experiments, and the minor product iso-
lated from the reaction of N-ethoxyquinolinium perchlorate in
me‘shanol1 was shown to be also this type of compound, 8-ethoxy-

quinoline? Jdentification of these 8-alkoxyguinolines was per-
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formed by elemental analyses of their picrates and spectral exami-
nations, Pafticularly, the NMR spectroscopy was a powerful fool
in the structure elucidation as exemplified in the cases of &~
ethoxyquinoline and 8-methoxyquinaldine, NMR of 8-ethexyguinoline,
-6(OD013): 1.62 (38, t, J=7.4 Ha, —OGH2CE Y, 4.31 (2H, q, J=7.4 Hez,
~OCH,CH,), 7.03 (1H, ad, J

(=6.9 Hz, =3 Hz, C,-H), 7.36 (1H,

305 7 97,5
ad, 95 ,= 4 He, J5 ,=8.4 Ez, C;-H), 8,08 (1H, dd, J, 5=1.5 Bz,
c,-H), 8.98 (1F, ad, J

=4 Hz, =1.5 Hz, C,-H), 7.18-7.58

2,3 T4

2H, m, C--HE and C6-H}, NMR of 8-zthoxyguinaldine Qig), 6(CDClB):

5
2.8 (3H, s, C,-Oli), 4.06 (3H, s, -0CHz), 6.98 (1H, dd, Jq .=5.85

Hz, Jq 5=3 Hz, Co-H), 7.25 (1H, d, J5 ,=8.7 Hz, Oz-H), 7.98 (1,

3,4

d, J3,4:8_7 Hz, C,-H), 7.1-7.5 (2H, m, C.-H and C -H),

5
As an extension of our study on photoinduced hydroxylakylation
of aromatic N-oxide, various substitutions were examined by using
ethers, esters, hydrocarbons and amines, Among these reactions,
the irradiation of an agueous solution of 2z and diethylamine
hydrochloride, whick gave 19 and 8a in respective yields of 53 and

4% (Exp, 9), is notewcrthy from the mechanistic viewpoint,

2 + Bt NH L Y2 H2Q o ga 4 8g
A 2 e A

As plausible mechanism of the above hydroxyalkylation, two

courses a and

are illustrated in the case of 1 in Scheme 23’§
The essential feature of course a is addition of a-hydroxyalkyl
radicl (F-CHOM) derived from the alcokol to an activated radical
cation followed by elimination of the alcohol (R-CH20H) from the
l,4—dihydroquinoline intermediate, Course b is initiated by homo;

lytic fission of the N-O bond of the alkoxy group into a hetero-
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Scheme 2

aromatic end an alkoxy radicals (R-CH20). The alkoxy radical then
isomerizes to the corresponding a-hydroxyslkyl radical (R-éHOH) or
gives rise to another one (RLéHOH) originated from the alcohol used
as the solvent, and combines with the hetercaromatic radical cation
followed by elimination of a proton to give 4. Independently of
the nature of N-alkoxy group, the introduced hydroxyalkyl group was
always the same with that of the alcohol used as medium, This fact
seems to support course &, however Exp, 9 cannot be explained by

this course, Thus, course b 18 apparently more adaptable, although
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the details of the mechanism have not been established,

Table I,

Photohydroxyalkyliation

of N-Alkoxy-quinaldinium

and -lepidinium Perxhloratesa)

Exp. N-oxide 3 Reaction Product
No, salt ~ time (h) [Fo., yield (%), (mp, °C)]
1 %9 29 154 igB: 55(145-146), 294: 4{pic-
rate, 191'192)!.3: 30
5 14 £ 20 4b: 25(picrate, 203-204),
’ 5a: 4, 6: 60
3 1p 32 42 4a: 86, 3p°%: 9.6(picrate, 191)
4 10 3 18 4p: 20, 5b: 10, §: 50
5 2 3 ” a7t 56(82-83), 8a: 4(picrate,
’ ' 189-190)
c . spb) 18 Sa: 5(picrate, 189-190), 9p°):
7 oh 3z 24 Ta: 35, gb: 5{picrate, 213~
- w 214y, 9a37
8 B 22 24 gp: 8, %° e, 10+ 24

&+ quinaldine, 9a,b: 2-methyl-,

2-ethyl-lepidine, 10: lepidine

a) Elemental analyses and spectral data of the known or new com-

pounds isolated here are all satisfied,
%g, MeCN was added to an ethanolic suspension,

b) In order to dissoclve
c¢) Compounds 9a,b

are reasonably assumed to be formed by photoreduction of thg.

As for the formation of 8-alkoxyduinolines, we tentatively

yropose course ¢ proceeding through oxazirane and oxirane inter-

mediates?




In connection with the hydroxyalkylation mentioned above, we
also wish to describe a novel hydroxymethylation of lb and 2b by
means of methanol and ammonium peroxydisulfate. When a dilute
methanolic selution of %P or 2 and 2 molar excess of ammonium
peroxydisulfate was refluxed, ig or Ta was obtained as the sole

product in high yield of 99 or 72%, respectively,

CH20H
CH3OH ( 3a), (NHa}2820s
T Me heat 24 hr Me
ClOa OFt ' 99 0/
1b 4a
Me Me
N r” 9 hl’ CH20H
+
ClOa Okt 7290
2b 7a

This reaction can be also considered to follow & homolytic path
initiated by the hydroxymethyl radical formed from methanol and the
peroxydisulfate, and to be closely related to hydroxymethylation
of quinolines with methanol and ammonium peroxydisulfate in strong
sulfuric acid reported by Minisci et g;? However curiously, the
reaction in ethanol gave no fruitful resuli, and the reaction of
gquinaldine N-oxide or itse hydrogen perchlorate did not occur under
the same conditions, The essential features and the scope of this

rsaction are now under investigation in our laboratory.
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