DAEHAN HWAHAK HWOEJE
Journal tg the Konaa Clmzucal Seciety)
ol. 28,

Printed in the Repubhc of Korea

LIZEIe] ES UhSo| et A7

HBE - S5 - HFRE*
Atz TSN B
S EEEELE T
(984, 3. 2 A4)

Studies on Ozonation of Nicotine

Taek-Kyu Park?!, Ki-Hwan Kim and Tae-Sung Hrh
Department of Chemistry, Kun Kuk University, Seoul 133, Korea
*Department of Chemistry, Song Sim College for Woman,
Bu-Cheon 150-71, Korea
(Received March 2, 1984)

2 o 24 £ 5 o134 £od g gaddy A R E 23 LR WHgAA
2 AAEE A azdEaddz 2% ¥ 3 2zeteads] 2 oL % 220tE28HE 9
23l 2884} o]% 6744 228 NMR, LRR Mass2 T2F Q% A}, =gl
1) 28l I-nornicotine, anabasine, S-nicotyrine, cotinine % nicotine-N-oxide 9o} H3 A}, °] A
AEEL Bz % Ao Vo e &8 gL S &4 289 1V 9304 13 437
ot 4hg W F& A L8t

ABSTRACT. Nicotine was reacted with an equimolar amount of ozone in methylene chloride
and distilled water. The reaction mixture was separated by column chromatography or thin layer
chromatography and then purified by vacuum distillation. The six compounds obtained from this
reaction were characterized by NMR, IR and Mass spectrometry. These were identified as
unchanged nicotine, nornicotine, anabasine, S-nicotyrine, cotinine and nicotine~N-oxide. From
these results, reaction mechanism for the ozomolysis of nicotine was proposed;

ring is attacked by ozone at the 1'-position followed by further transformation.
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Fig. 1. Apparatus for the ozone oxidation of
nicotine. A: silica gel trap. B: air compressor,
C: pressure controllor. D: air flow meter. E:
ozonizer. F: reaction bottle {(300m!). G: iso-
therm bath. H: condensor. I: potassium iodide
solution,

Table 1. Thin layer chromatography and gas chromatography of oxidation products of mnicotine with ozone

TEC (RFX100} eluent GC

Fraction reaction product group Retention time Peak
(@) (b) (min. ) No.
A-Nicotyrine 87 92 25.98 4
Cotinine 75 76 47.45 5
Nicotine 77 8 8.35 1
B-Anabasine 50 6 13.83 3
Nornicotine 34 50 13.48 2
C-Nicotine-N-oxide 8 5 - —_

Plate: Glass plate (200X200X2mm). Absorbent: slica gel 60 (E. Metck for chromtography). Eluent:
(b) chloroform-methanol-acetic acid (60:10:1 v/v).

chloroform-methanol-ammonia (60:1:1 v/v);

(a)

Relative humidity: 55~60%. Temperature: 18~23°C. Detection of spot: chromatoplate were sprayed with
a 1:1 mixture of 2% p-aminobenzoic acid in ethanol and 0.13f phosphate buffer pH 7.0 and then placed
in a closed container with a few crystals of cyanogen bromides.
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'H-NMR(CDCly} ; 8.55ppm(d, 1H, C-2H),
8.49(d, 1H, C-6H), 7.78(m, 1H, C-7TH), 7.22
{m, 1H, C-4H) 3.21(m, 3H, C-2H, C-5'H),
2.18 (s, 3H, N-Me) 1.86 (m, 4H, C-3'H,
C-4'H)

MS; m/e 162 (M*), 133,119, 84(base)

8-Nicotyrine 132] 22|, A¥ P9 28 12
2t F73kd (16mmHg, 150~151°C) 9249l
715 A9 f-nicotyrine & F4Y HF-EEIA
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z7 e s},

'H-NMR(CDCly) : 48.69ppm(d, 1H, C-2H),
8.52(d, 1H C-6H), 7.75(m,1H, C-4H), 7.32
(m, 1H, C-5H), 6.78(t, 1H, C-5H), 6.23
(m,2H, C-3'H, C-4'H), 3.68 (s, 3H, N-CHy)
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TH-NMR(CDCly) ; 68.28~8.48ppm (m, 2H,
C-2H, C-6H), 7.15~7.48(m, 2H, C-HH, C-
5H) 4.31~4.62(z,1H, C-2H), 2.56(s, 3H, N-
CH3)2.26~2.52(¢, 2H, C-3H), 1.62~2.05(m,
2H, C-4H)

IR (CHCly) : 1680¢m™! (C=0)

MS; m/e 176(M*), 99(base)

Anabasine 152| 22|, BH£9 ¥ 1& 3
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g gall R AE 0.258(5%) % A4 23
A,

TH-NMR(CDCly) ; 38.60ppm (, 2H, C-2H,

C-6H), 7.72(m, 1H, C~4H), 7.26(m, 1H,
C-5H), 3.28(m, 3H, C-2H, C-6H), 2.28(S,
1H, N-H)
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IR(CHCL) ; 3300cm™'(NH)
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8.45(dd,1H, C-6H), 7.76(m,1H, C-4H),

7.72(m, 1H, C~5H), 4.11(¢, 1H, C-2H),

3.08(m, 2H, C-5H), 2.48(s, 1H, N-H),

1.98(m, 4H, C-3H, C-4H), 1.15~1.92(m,

6H, C-3H, C-4H, C-5H),

IR(CHCly) : 3310cm™(NH)

MS; m/e 147(M*), 118, 70(base)
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