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1.1 {UB5H

YoungLin ACME 9000 % 25 S0 AH (4,354, SP930D HIZE | UV730D 42 4h-nl LA %8, CTS30 4116
¥, TS TC-C L (Ai%AE (4.6 nm x 150 mm, 5 pum), AutoChro2000 {7 TAER. LCQ HiWE 55 %Y
(TEEMEAR). BSHERBER4.5 kV, HEREHN 1.0 pA, SR EBMEHRE2S V, EBEFEAMEHRE
15V, BAEIEE 50 C; 85N, , W 35 o/min, He i CID S04k B IR SN 3 HERE , RER TR K
5 wl/min. Fif3 IS EI348 200 vk B0 B FH4(HE.

K H R (pGly) THEARF L-ZE 2R (Phe ) 1 F HLFIE Acros I/ 7l D-, L-25H 2 BR X BLAA
H 3 Aldrich {14 F ;. BBkl ) 14 F 3& [E Fisher Scientific 1A A3 H il — R ZRIEK.
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1.2 XEITE

RP-HPLC #43: 0. 1 mg/mL F2E H 2 RRIHIEAOKIE I, SRR 20 pL, KA 288 nm; #
J: 25 °C, Wik 1 mL/min. JsHAR A H,0/CH,OH /K & | #izhHi+ V(CH,0H): V(H,0) =20:80,
Cu™* B FUREH 0. 075 mmol/L, LA IR 314 0. 225, 0.3 F10. 375 mmol/L. 1EARRAY Cu®* Hl L-
RAEBREC L R A5 sh A pH #3.7, 3.8, 3.9, 4.0 K70 B 505,

LCQ #5518 20 o3l U Bh P E S R 0, FER IR ECA 5 W/ min.

A TR MR HEF JryE fs B 77 R B Y B3LYP Jrik, R LANL2DZ F16-31G(d) %
4. JefE HF/LANL2DZ 900 L frwib A AUk, FEAE B3LYP/6-31G(d) ) i #4 AL Ak i e
IR A Y. A Gaussian 03 BFALSEA "
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2.1.1 zh A pH B8 ® e BUBRSIAH pH E, vl AU SR R BN T o %, fE—E
4 pH YN, BRIEMRSEA R T Cu( D) EEWRIE, o0 r9 708 N T2 b pH 89T mmisg . (2
MU pH =5. 0 I, @ik MBS EAHE RIS, X TARITAR, pH 7 3.7 ~4.0 Z[A] LA
F. pH RGO B8 R A3 B PR o BOSEIA DR 1. S SIARGY pH (EBR 1 520 43 25 Rl F-4b, b s 6
TR IR AR B I 18], ZEARTR] Cu( I1): L-Phe BCEER, pH BRI, fREFIRIED)N, @i ;
pH T 5, 0l A E G, et inTE. pH (R0 (g IE A2 m WL 1.

Table 1 Effects of the molar ratio of Cu’*to L-Phe and pH on the retention time(?,) and @

n(Cu®* ): n(L-Phe) pH tg,/min  ty ,/min o n(Cu®*): n( L-Phe) pH tg,/min  tg ;/min a
1:3 3.7 2.50 2. 66 1. 08 1:4 3.9 2.76 3.09 1.76
1:3 3.8 2.55 2.75 1.18 1:4 4.0 2.86 3.40 2.24
1:3 3.9 2.65 2.84 1.49 1:5 3.7 2.96 3.36 1.89
1:3 4.0 2.76 3.10 1.82 1:5 3.8 3.03 3.45 1.92
1:4 3.7 2.68 2.85 1.62 1:5 3.9 3.09 3.63 2.18
1:4 3.8 2.65 2.87 1.70 1:5 4.0 3.24 3.82 2.20
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Fig.1 Chromatographs of different pH values with n( Cu** ):n(L-Phe) =1:5
(A) pH=3.7; (B) pH=3.8; (C) pH=3.9; (D) pH=4.0.
2.1.2 FEA4ENZE U SAYLIEER V(CH,0H): V(H,0) =20:80. [ shAHH g H
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[ERE N (S ER B E
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EEPOERETNEINZS. K250 T L-Phe 55 Cu( 1) AYEEIRTC L O/ B I [R) F1 20 25 A F o 1Y
LA, UL, EAHER pH T, BEAE L-Phe F1 Cu( I1) BCELEYBGN, 70BN o 283 FIHESR.

Table 2 Effects of molar ratios between Cu’* and L-Phe on the retention time(#,) and &

pH  n(L-Phe):n(Cu**)  tg ;/min tg p/min a pH n(L-Phe): n(Cu®*) tg ;/min tg p/min «a

3.7 3 2.50 2. 66 1. 08 3.9 3 2.65 2.84 1.49
3.7 4 2. 68 2.85 1.62 3.9 4 2.76 3.09 1.76
3.7 5 2.96 3.36 1.89 3.9 5 3.09 3.63 2.18
3.8 3 2.55 2.75 1.18 4.0 3 2.76 3.10 1.82
3.8 4 2.65 2.87 1.70 4.0 4 2. 86 3.40 2.24
3.8 5 3.03 3.45 1.92 4.0 5 3.24 3.82 2.20

2.2 EXNMBRHEE SNSRI REXNTREN

FPERC RS e 1% (5 7 WL BC AR b, T RS B E G . EARSEE R A Cu( 1)
BRAETA=IcE 5. WA A5 Ok B I DR — & BEIFEL (£90. 5 mL) , FHZFE AT 4540 i
7%, B2 BRI TR C NS L, DR H R A5 1 — TS 1 (GE B TR . gl 2 ]
UL, A — PR R AR R T m/z 166(100% ) N TALE R E IR T, m/z 152(3.1% )
FAET AR EF (BIh ¥k BoR) 4, fEmBaEm b T m/z 378 (2.18% ), 392 (10.28% ), 331
(7.48% ). Zoik—G BTy AR N B I 09 [0 3R A A B e ], BB F 240 Cu( D) E AW ¥, H
5K 53 9 M. [ pGly-Cu ( 11 )-Phe — H* 1* (m/z 378), [ Phe-Cu ( Il )-Phe — H* ]* (m/z 392) Fl
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3). M3 AAE, EERR BT (m/z 334, 100% ) S ATRE TR 22— F CO, 1551, | CID j%H
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Fig.2 Mass spectra of the diastereomeric complexes Fig.3 CID of the diastereomeric ions(m/z 378)
containing L- and D-phenylglycine containing L- and D-phenylglycine
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Direct Experimental Evidence of Ternary Diastereomeric
Complexes in Chiral Separations of Phenylglycine
Enatiomers with Chiral Mobile Phase by RP-HPLC

YU Qing, CAO Jie®, ZHANG Cheng-Gen
( College of Chemistry and Chemical Engineering, Graduate University of
Chinese Academy of Sciences, Betjing 100049, China)

Abstract Chiral separation of D-, L-phenylglycine by RP-HPLC was accomplished by adding a complex of
optically active L-Phe-Cu’" to the mobile phase. Chiral separation mechanism was further elucidated in light of
unambiguously assigning the structure of the elutents from RP-HPLC by taking advantage of tandem mass spec-
trometry due to its unique capability of structural identification of the unknows. Mass spectrometry results re-
vealed that the pair of eluents respresented a pair of ternary copper complexes with mixed ligands, providing
the first experimental evidence. These complexes are diastereoisomer in nature. The optimized configuration of
the diastereoisomer was predicted by theoretical calculation. In addition, the effects of the ratio of Cu** to
L-Phe, pH of chiral mobile phase as well as the concentrations of methanol were investigated.
Keywords Chiral mobile phase; RP-HPLC; Phenylglycin; Mass spectrometry; Theoretical calculation
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