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Synthesis of chiral derivatization reagent PPZ-Pro-NHS and
its application in D/L-amino acids separation
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Abstract: A new derivatization reagent (S)-2,5-dioxypyrrolidine-1-yl-1-(5-(4-methylpiperazine-1-yD-2,4-
dinitrophenyl) pyrrolidine- 2 - carboxylic acid ester (PPZ-Pro-NHS) was synthesized from (S)-1-(5-(4-meth-
ylpiperazine-1-yD-2,4-dinitrophenyl) pyrrolidine- 2 - carboxylic acid (PPZ-Pro) and N-hydroxysuccinimide
(NHS). Its structure was characterized bynuclearmagnetic resonance spectroscopy (' H NMR, “C NMR) and
mass spectroscopy (MS). The reswults showed that in alkaline medium, PPZ-Pro- NHS reacts with amino
acidsto produce the diastereomeric derivatives of amino acids, and the highest peak area of amino acid deriva-
tives was obtained when the reaction conditions were 100 mmol/L triethylamine medium, reaction temperature
25 °C and reaction time 40 min. Nineteen kinds of amino acid enantiomers were separated by C18 column with
water-acetonitrile as mobile phase. The resolution (Rs) was greater than 1.20 (except aspartic acid), which
reached the baseline separation. Therefore, PPZ-Pro-NHS will have a good application prospect in the separa-
tion and analysis of amino acid enantiomers and chiral drugs.
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B, b3 L AR 28 ) 35 A PR R s N-100 e 7% 78
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1.3 PPZ-Pro-NHS H& B R RIE

TEEA 30 mL S W A2 100 mL A
A3 5m A PPZ-Pro (379 mg,1 mmol) , N-FF K 5%
FAWE W e (NHS) (0.126 6 g, 1.1 mmol) #l EDC
(0.2109 g,1.1 mmoD) f1, ¥ B 1 min FEE
IR Q25 O PER M 12 h, W 4535 . F 5 mL
114 6 25 7K X 2 I S T A5 1 S VR R AT O 1A AR IR (R
B3 YO WE (%A PPZ-Pro-NHS) A H k2 )5
] Hodfin A JE/K MgSO, . H7E 4 CHRE F#fE 2 h
LR MgSO, . 18 2~4 °C By B F X i ik ik
A7 VR Ve 4 A5 B 8 A R W Y VR T R
CFEWOR 7, 15 B B0 [E R 8 2K (PPZ - Pro -
NHS)161.8 mg, =% N 34%. PPZ-Pro- NHS
m. p. 5 107.2~107.5 °C , {3 4l & Jy 95.3%. ESI-
MS:m/z=477.3 [M-+H] ; '"H NMR(500 MHz,
MeOD) & 8.54(s,1H), 6.33(s,1H),5.14(t,] =
7.3 Hz,1H),3.65~3.42(m,2H), 3.32(t,] =4.9
Hz,4H), 2.86(s,4H), 2.71(t,] =3.0 Hz,4H),
2.54(s,3H), 2.35(ddt, J] =13.1,9.0,6.8 Hz,
1H), 2.26~2.03(m.,3H).""C NMR (500 MHz,
MeOD) & 174.82(s), 170.07(d, J =255.4 Hz),
150.40(d,J =57.8 Hz) , 146.31(d,J =56.7 Hz) ,
129.26(s), 106.04(s), 63.62(s),55.10(d, ] =4.9
Hz),53.06(d,] =19.5 Hz), 50.85(s) , 45.27(s) ,
31.87(s), 26.34(s), 25.92(d,J =42.5 Hz).

1.4 FREBRAE

FREL 47.6 mg(0.1 mmol) PPZ-Pro- NHS &
F 10 mL MR T 88 5 F &G B L i OF
A% 10 mL, B % 10 mmol/L ) PPZ-Pro-
NHS #5 fEH .

S FRE D/L-5¢ AR L -5t &R .D/L -5+
SRR -FRER. D/L-NER.L-NAR.
D/L-f4f . L- @M. D/L - HE . L- Il
iz .D/L-SaEi . L- SR . D/L- W&k . L
Hm D/L- R NER . L- R HNER.D/L-#4
AR L 2% .D/L- &R . L -7 &M .D/L-
DR L - E W D/ LB & L 2K
2R D/L-# &R L& R .D/L - k&R . L -

WER.D/L-HER.L-HEAMR.D/L- KREH
M2 L- KA .D/L-HHEAR.L-HFAMRE 0.1
mmol, ¥ H 5% 2 10 mL B9 & & 5 H
CIERRVOK) = VL) =7 HIFHERE
10 mL, b5 3] 10 mmol/L B _E RIS W W45 i
.

Sy FREC D/ L - B 2R L - W % R .D/L - K
PR A L - KA B4 0.1 mmol, 8 43 51l 4%
% 100 mL M4 I 5 H S IE R (V0K
VZHE) =7+ ¥ HER 2 100 mL, i 15 3
1 mmol/L {1 b 3R % W b 1 7 TR

W HL 280 pL B = (TEA) (2 mmoD) & T
10 mL 45w . 2R )5 H QG K H B = 10
mL, A3 200 mmol/L B = ME . iR
B I TE 4 °CF B EHRTE.

1.5 fTHEURME

43 B 100 mmol /L. TEA (120 p1.) .10 mmol/L
PPZ-Pro-NHS(40 L) fil 1 mmol/L 2 %R (40
p L) IER A S 1.5 mL BB .08 . Bk
PR A E Y 1 min J5 8 80 8 A 2 2 46 i
25O &R E N RN 40 min. ]I 45 ) )5,
BRI 2 pL #47 HPLC-UV k.

1.6 f@miELEH

34k Mightsil RP-18 GP (150 mm X 4.6
mm, 3 pm) ;PN AH A KR CF IR B0
0.1 % MW ) . i sh A B 4 HEE (R R B B0
0.1% F B R) ; i 14k 0.3 mL/min; HE K 25 °C s
UV K 259 K4 354 nm; JEEER N 2 pl.
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E AN B R b, PPZ-Pro 5 NHS J2 i
A 1§, PPZ- Pro- NHS. #R4J5 J2 b i H 4% 20 43 1 7K i
5 (PPZ - Pro, EDC #l NHS %} % T /K, PPZ- Pro -
NHS 5 T & %) » LK Sy 2 BOR 2 0K [
M) PPZ-Pro,NHS 1l EDC. i1 1t.15 2| i) PPZ-
Pro-NHS Wy ig s EmE 1 s, ;E 1A
L Al B Gk B 95,3 %6, I FH A% Ak AR D
2% ("H NMR,"”C NMR) Fl i i (MS) X H 45 ¥4 ik
AT RAE R iz B B9 PPZ-Pro- NHS.
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40,50,60 ‘CH 4T D-Leu Al L-Leu BYAT AL 2
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Ry AN B R A SO 6 FAS [ 19
SIM LB (A 5 B ARF L 43002 49 ¢ 51,55 ¢
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6.1.24.4 min. H g B IS 5.5 min Al 6.1 min
W D/L — 20 2 R A AW 7 AR A 0, £ BRI )
9 24.4 min Y W S KN AR B9 AT AR AR R
PPZ-Pro-NHS L [ig. 2y 1 #k D-H 2 mA
L~ 2R 1 10T, % L -2 % #2 5 PPZ-Pro-
NHS B e 0= 9y #4577 HPLC 23 #r . 45 2R 4
6 (b) s, HIE 6 (W AT LLE . L-H 2 RTE 6
AL S A B B (Rs) T 1,38, 8 1 9 19
Pl S FERRATT A= ) 1 A B8 B ) (2 ) W Rs R Bl M 2%
fFH R T AT R & B R Y Rs KT 1.5, K
oL -2 SR Se i ) 2 Ser . Thr . Glu,Lys.Cys,
Gln.Asp 1 Asn, D & £ R S iR 1 9 )& Phe.
Trp. Leu, Ile, Val, Met, Pro, His, Arg. Tyr #l

Ala.
500 +(a)
_asob Lo PPZ-Pro-NHS
g
> 0
2 00 50 100 150 200 250 300 350 400
O
51000} (b) ‘|
< |
< 500} \ . PPZ-Pro-NHS
0 \‘L “H“
0.0 50 100 150 200 250 300 350 40.0

¢t/min

6 HERTEVHSHUREREE

1 VHEEBRNRBEMNE. SBEMRMEES

HER Lx/min Rs A:B
L D
Ser  7.054  8.020 142 60: 40
Thr  7.098  8.809 331 60+ 40
Glu  7.290 8377 177 6040
Lys  7.993  10.446 3.85 60 ¢ 40
Cys  11.837 12,948 145 60: 40
Gln  5.961 7.561 1.85 60 : 40
Asp  22.806  23.933 .05  75:25
Asn  6.175 7.093 1,22 60: 40
Phe  15.251  11.190 6.08 4951
Trp 11520 7.431 5.07  49:51
Leu 11775 10.073 2.27  49:51
e 12.222  10.006 2.95 4951
Val 12478 10.786 2.82 55145
Met  15.272  13.831 150 58:42
Pro  13.585  8.620 3.21 58+ 42
His  6.111 5.483 138 70: 30
Arg  6.181 5.476 145 70+ 30
Tyr 16181  10.763 553 60+ 40
Ala 32513 28.507 173 75: 25

% 2 & PPZ-Pro- NHS 1 3CHk[14-15 48
B FAEAT A AR X 19 Pl G IR A0 2 B Ll
2 FTLAE Y, SCRR[14-15 2R I 3% b B 4% Hh AR
S i 0 €3 A 1 RE A &5, {1 L- PGA - Osu
BERE 43 B Ser., Thr, Glu, Lys. Cvs, Gln, Asp.
Asn.His #l Arg, DMT-(S)- Pro- Osu ¥ fig 73 &
th Ser R Cys. X F W, A SCHl 28 1Y T A7 A4 10
| PPZ-Pro- NHS XJ 24 ik il % W4 119 43 23 6e 7 1
T3k 14-15 1438 1 A7 A AR ).

x2 ARMEAKAXNSERIRENTEE

Rs

=3 -

% ppZ-Pro-NHS L-PGA-OSu'"") DMT-(S)-Pro- OSu'"

“** Mightsil RP-18 GP

i (3 pm, 150 mm X
1

ACQUITY UPLC BEH C18
(1.7 pm, 100 mm X 2.1 mm i. d.)

4.6 mm i.d.)
Ser 1.42 - —
Thr 3.31 — 1.8
Glu 1.77 — 2.0
Lys 3.85 — 2.4
Cys 1.45 — —
Gln 1.85 — 1.2
Asp 1.05 — 3.1
Asn 1.22 — 1.4
Phe 6.08 3.27 9.0
Trp 5.07 3.75 8.3
Leu 2.27 5.21 1.7
Ile 2.95 8.05 1.9
Val 2.82 4.00 2.4
Met 1.50 2.11 1.7
Pro 3.21 1.95 2.0
His 1.38 — 2.9
Arg 1.45 - 1.8
Tyr 5.53 3.53 6.0
Ala 1.73 3.00 5.0

T — AR 88 Hh R TR R X A

ARSCHIFH(S)— 1-(5-(4— I FENRIE — 1 - H) -
2,4 YR MK BE - 2 - R R (PPZ-Pro) il
N - 2 FEBE 371 B 30 e (NHS) i Zh b & i 1T — o
B F4: A7 42 4k 3 ) PPZ - Pro - NHS. PPZ - Pro -
NHS A] 76 il F 52 4% 18 38 8 1 b 5 2 R
J N A 2 B TR A A . R R R A i
XX PPZ-Pro-NHS 5 2 Bl S v A J 1 24 12
R Y PEAT GRS BT 7 5 19 Ff 2 3 R AT A= W) 7
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HHLC18 ik bl [ 35 HA 84 1 43 85 B (1,05~
6.08) , LA SC & LY PPZ-Pro- NHS 78 & ik
Xof B R T 245 0 1 43 8 R 43 A T T LA A Y
o FH i3
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