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Abstract : Stable isotope internal standard reagent combined with isotope dilution mass spectrometry can offer a feasible method
with accuracy and precision for the detection of 8, receptor agonist clenproperol. A novel synthetic method of stable isotope deuteri-
um clenproperol. The primary amines were synthesized from 1-(4-amino-3, 5-dichlorophenyl ) -2-bromoethan-1-one by improved
Gabriel method,and then the stable isotope labeled clenproperol-D, was prepared by reductive amination with acetone-Dg.The no-
vel synthesis route has the advantages of short route, easy operation, and higher yield. The deuterium-labeled product was con-
firmed by nuclear magnetic resonance (' HNMR) and mass spectrometry (ESI-MS) characterization with more than 98. 3 atom%
D deuterium isotope abundance,which can be used as MS internal standards in the field of veterinary residues detection.
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Synthesis route of clenproperol-D,
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Frre#y, 77 % 88. 1%, 'HNMR ( CDCI,,400 MHz) ,
8:9.02(s,2H);7.84(s,2H);5.05(s,2H) ;4.97
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& 98.3 atom% D, 'HNMR (CD,0D, 400 MHz) ,
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Tab.1 Optimization of synthesis process of compound 2

n( RN - i B PR/

L n(fkE&W 1) REE/C BfEl/h %
1 1:1 25 2 =)
2 1:1 50 2 ~35.0
3 1:1 70 2 ~75.3
4 1.2:1 70 2 ~88. 1
5 1.2:1 80 2 ~85.1
6 2.0:1 70 2 ~87.5
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Tab.2 Optimization of synthesis process of compound 4

o) n( A : ‘ L Jim FE/
n(fLEY 3) BE/C Ik %

1 1:1 25 1 ~45.0

2 1.5:1 25 1 ~62.4

3 2:1 25 1 ~82.5

4 2.5:1 25 1 ~94.0

5 3:1 25 1 ~94.5
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Tab.3 Optimization of synthesis process of clenproperol-D,

e s w7 PR
1 Wik HEE-D 14 ~57.4 ~98.3
2 WAk h HH it 14 ~57.0 ~91.5
3 Ak n THF 14 ~25.5 ~97.2
4 FUERGRAEEN HEED 14 ~40. 4 ~97.2
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Fig.1 'HNMR spectra of clenproperol-D,
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Fig.2 ESI-MS spectrum of clenproperol-D,

R B, 7 ) 28 I3 3% 43 A, T ot o % 1 26
B AN D, R R AR EE N
98. 3 atom% D, EARTFE SRR .

TEARTN A -D, WIS L c m/z =263 ~ 275,
FESRARIC A& P R AR = B 4 A0 14 L (I — 1k
E)E—[ﬁ‘j A263 :A264 :A265 :AZG() :A267 :A268 = 0 505 :
0. 063 :0. 327 :0. 042:0. 054 :0. 007 , ¥ Fir % 5 2] (1)
JFiEE R m/z=263 264 265 266,267 268 269
270 (1 5% B0 0 — Ak J5 43 ek Ay ~ A, R




544 B 4

AR A TR S N B BT B BT IS S A R R AR 607

ATTREH (1) TR +,(j=0.1.2.3.4.5.6.7)
Ay = 0.505%, = 0
A, = 0.063x, + 0.505x, = 0
A, = 0.327x, + 0.063x, + 0.505x, = 0
, = 0.327x, +0.063x, + 0.505x; = 0

(1)
o = 0.327x, + 0.063x; +0.505x, = 0

A
A

A5 = 0.327x, +0.063x, + 0.505x; = 0.3
Ag = 0.327x, +0.063x5 + 0.505x, = 5.6
A
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M EART R RS 29=0 %, =0 0, =0 x; =
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Tab.4 Molecular percentage of clenproperol for

different number of deuterium labeling

m/z X X X X X Xs Xs X5
STESN/% 0 0 0 0 0 0.59 10.92 88.49
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