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Elucidation and Analysis of Desmethyisibutramine in Food
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ABSTRACT - It has been elucidated desmethylsibutramine in food, that is an analogue of sibutramine used for
anti-obesity drug. After separating and purifying in food samples, it was analyzed and identified by the instrument
such as HPLC/PDA, HPLC/MS, HPLC/MS/MS and NMR. To analyze sibutamine and desmathylsibutramine in
foods, they were analyzed and identified by HPLC/PDA after extracting in dichloromethane, filtering, concentration
and diluting in methanol. The overall recoveries were ranged from 87% to 91% and the limit of quantitation was
2.5 ug/kg. As results, sibutramine and desmethylsibutramine was not detected in all the selected 54 food samples.
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(a) Sibutramine: Ci7HCIN (mw 279)

Cl

(b) Desmethylsibutramine: CisHasCIN (mw 265)

Fig. 1. Chemical structures of sibutramine and desmethylsibutra-
mine.
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Hem, C,, BHL Type UGI20 (Shiseido Fine Chemicals,
Tokyo, JapanyS AM8-3I% T Mass Spectrometers= Finnigan
TSQ Quantum Ultra (Thermo, Germany)& AH-31%4t}h NMR
2 Advanced 400 spectrometer (9.4 T, Bruker Daltonics Inc.,
Billerica, MA, USA)E AM&-3} ).
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Fig. 2. HPLC chromatogram and PDA spectrum of sibutramine
and unknown compound.

s ME Wamn SIS AT 13481300 AV, 3B HL 2485
T 5 ES COME- 200 508-350 000] oo

e

Repsive sbundonce
R ER RN

e B gue  ew MW 2813 aagy TSR 34050
e

Ty Y Y "y 1 ¥ () T Y ) Y Y Y )
¥ o o = Eo E k- by 0 ol ko an e~ 4} k<4 3% -4
wr

i T

SI7_MS Tipprm MEBIASEE AE 1334539 AV B AL 17388
05350 20|

Tors BEE NS (200,
s 05
e
®
byl
£
2w
ia
H
i ww r
g =
Y
w©
o B mnin e mwm [P oame P g my me e
* vy T TPy

o
&

U "R AR ¥ A% S ¥ A s N A AL S M LSS AL YA v A N Y
ol

Fig. 3. HPLC/MS spectrum of sibutramine (top) and unknown
compound (bottom).

55 gradient 27§ ZA3IAch ESI (Electron spray
ionization) R EZ ©|23}3}4 9™, spray voltages 4,000 V
O] capillary =& 340°Co|th FUEHE 10 pLol Y
om A WY 200~350 m/zo) A A8l W FEE A7k}
RS B2l th. HPLC/MS/MSS] 7% u)x] B3 9]
A7z #HE 98t HPLOMSOA 1342 glg 2

Sitie_MM_1lgpm W32 1300 RT. LEMIIAY AT WL 43366
£ 0 £814 Fus ma2 200 TG0 00 {00095 1%}

12478 ]
a0 W]
28]
g,;o_ 10288
H
%15
g B3
%109 wrm| e .
BE 51 i ]i&iﬂ’ 17854
vl s sTow | | bl L | msme om e ms
o B e :
© & @ W 6w we e A8 zm s B W
m

unknowns T SOppm #3368 RT 3204332 Q¢ & WL 30EE
£ v 3l d Follmed BHUS God i 6 ORI 057

2655 Bies
307
255 2]
$20] 13887
3 ®w 144,95
216
]
oy s e vass
259
1858
7E B
P17
R N ' |} i r! iz e w83 pae B B
as T T ) M) T k) T ¥ i)
0 @ © 16 ] 0 181 ] m w E E

o

Fig. 4. HPLC/MS/MS spectrum of sibutramine (top) and unknown
compound (bottom).
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Table 1. Proposed structure of product ion of sibutramine and
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Table 2. Chemical shift, integration and peak pattern of "H-NMR

125 125

unknown compound spectra
Sibutramine Unknown compound Synthetic compound Unknown compound
m/z Structure m/z Structure 11 0.836 0.86
~ ’ (6H, overlap dd) (6H, overlap dd)
>§ (> 3 1.58 (1H, m) 1.57 (1H, m)
279 Ry, W/\ 265 R ) ’ ’ ’
/K) [ 1 ) 1.12 (1H, m) 112 (1H, m)
o I o > T 1.28 (1H, m) 1.25 (1H, m)
7 7 5 3.45 (1H, m) 3.44 (1H, m)
179 + 179 - s 8.39 (1H, br) 8.35 (1H, br)
3 8.69 (1H, br) 8.62 (1H, br)
Ct
7 2.50 3H, s) 2.55 3H, 5)
y y 2.30 (2H, m) 2.32 (21, m)
165 /©§> 165 /@9 191 2.41 (1H, m) 2.40 (14, m)
o . 2.61 (1H, m) 2.61 (1H, m)
7 0 1.71 (1H, m) 1.70 (1H, m)
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Fig. 5. '"H-NMR spectrum of unknown (top) and synthetic com-
pound (bottom).
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Fig. 6. *C-NMR spectrum of unknown compound.
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Table 3. DEPT, '"H-'"H COSY and HMQC correlation of unknown
compound

DEPT 'H-"H COSY HMQC
1 CH,
2 CH, C3-H C1,2-H
3 CH Cl1,2-H C3-H
4 CH, Cs-H C4-H
5 CH C4-H Cs5-H
6 C7-H
7 CH, N6-H C7-H
8 C
9 CH, ‘
1 CH, C10-H C9,11-H
10 CH, C9,11-H C10-H
12 C
13 CH
14 CH
16 CH C13,14,16,17-H
17 CH
15 C
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1 7oz
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Fig. 7. DEPT spectrum of unknown compound.
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