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Sulfobuty! ether-B-cyclodextrin is an anionic high water-soluble cyclodextrin derivative.
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Compound 6 could be prempltated by adding isopropanol

H
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i in the reaction solution, the purity was more than 95.0%,
:\ and the dlmenc impurities were less than 0.8%.
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SnCl,/C was used in the synthesis of 1-acetyl -2-deoxy-3,5-bis(O-Fmoc)-D-ribofuranose and 1-[3,5-Bis(Fmoc)-2-deoxyribofuranosyl]-5-azacytidine,
the purity was increased to 80% and 78%, the B/a of 1-[3,5-Bis(Fmoc)-2-deoxyribofuranosyl]-5-azacytidine at least increased to 1.3. In addition,
the catalysis efficiency of catalyst unchanged basically after it was used three times, and the total yield of decitabine was increased from 13% to 26%.
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imipenem monohydrate

The total yield was 64% with a purity of more than 99.0%,
and the dimeric impurities were less than 0.2%.
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Molecular Structure of Sodium Starch Glycolate (SSG) in Two Different Cross-linking Modes

a: before disil ion test; b: after disi

test; c: the cross section of Tablet B
after disintegration test Appearances of Tablet B (which Using SSG Crosslinked by
Glycolate Group) Stored at 60 C for 10 d pre and post disintegration Test
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(A) glycolate group cross-linking
mode, colored blue;

(B) phosphate group cross-linking

mode, colored red
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Dissolution Profile Changes of Different Tablets Stored at 60 ‘C for 10 d in pH 1.0 Hydrochloric Acid
(Tablet A and C were prepared by SSG crosslinked by phosphate group; Tablet B
‘was prepared by SSG crosslinked by glycolate group)
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THEE ¢ G i RO LI s TR B S Bk (1) JEURLZ o TR - (L- TRk -L- &k ) (2) « 38 - (L- TR&
B -L- ¥R ) (3) . L- AR & -L- INER (4) . L- FE %R (5) . D- WAt -L- &btz (6) . L- IWEBE -L- &R (7).
L- HEER (8). L- &Mtk (9) FPIZmE N A A 2t (10) . RH Inertsil BtfAT, iahHH N ZNF -0.05 mol/L @z —
SRR (IR RZE pH 4.5) (72 @ 28), K%K 205 nm. 455 1 ~ 10 43 5I7E 0.20 ~ 2.00. 0.50 ~ 5.00. 0.02 ~
0.20. 0.25 ~ 2.50, 0.30 ~ 3.00. 0.10 ~ 1.00. 0.40 ~ 4.00. 0.10 ~ 1.00. 0.05 ~ 0.50 1 0.10 ~ 1.00 pg/ml 7t [&l py £kt
RAERE (r>0.999) . HXMI 2 ~ 10 PE¥EIE (n=9) 43528 99.5% . 97.3% . 98.1%. 97.9%. 98.8%. 97.7%,
96.8%. 96.5%F197.7%, RSD 4359 2.30%. 2.47%. 2.01%. 2.13%. 1.92%. 1.83%. 2.27%. 2.63%f12.23%., 2 ~
10 948 Hi BR 43 %14 0.01,0.005.0.02,0.01,0.01,0.02,0.02,0.01 1 0.01 pg/ml, & & PR 43514 0.03.0.015.0.06.0.03,0.03,0.06.,
0.06. 0.03 f10.03 pug/ml. F7ikErfinl &, BILMELF. K2 B, mIERSARI 1 O Al SCMi, Dy s il Sk 47
X8R NEBA BN, AW, e Gk, el

hESHEE. RI77.4; 0657.72; TQ460.7°2 XHEFRERD: A X E4S: 1001-8255(2019) 09-1042-05

DOI: 10.16522/j.cnki.cjph.2019.09.015

Simultaneous Determination of Nine Related Substances in Alanyl Glutamine by UPLC

WU Qiong', SONG Lili®
(1. Shandong University of Traditional Chinese Medicine, Jinan 250014; 2. Shandong Luoxin Pharmaceutical Group Stock Co., Ltd., Linyi 276017)

ABSTRACT: An UPLC method was established for the determination of the following related substances: Cyclo-
(Ala-Glu) (2), Cyclo- (Ala-GIn) (3), Py-Ala-OH (4), L-Pyroglutamic Acid (5), D-Alanyl-L-Glutamine (6), Ala-GIn(7),
L-Alanine (8), L-Glutamine (9) and Ala-Ala-Glu (10) in alanyl glutamine (1). An Inertsil amide column was used, with
the mobile phase of acetonitrile-0.05 mol/L potassium dihydrogen phosphate buffer (previously adjusted to pH 4.5 with
phosphoric acid) (72 : 28) at the detection wavelength of 205 nm. It was linear for 1-10 in the range of 0.20-2.00, 0.50-
5.00, 0.02-0.20, 0.25-2.50, 0.30-3.00, 0.10-1.00, 0.40-4.00, 0.10-1.00, 0.05-0.50 and 0.10-1.00 ug/ml(r>0.999). The
average recoveries of 2-10 were 99.5%, 97.3%, 98.1%, 97.9%, 98.8%, 97.7%, 96.8%, 96.5% and 97.7%, with RSDs
of 2.30%, 2.47%, 2.01%, 2.13%, 1.92%, 1.83%, 2.27%, 2.63% and 2.23%, respectively. The detection limit of 2-10
were 0.01, 0.005, 0.02, 0.01, 0.01, 0.02, 0.02, 0.01 and 0.01 ug/ml, and the quantitation limit were 0.03, 0.015, 0.06, 0.03,
0.03, 0.06, 0.06, 0.03 and 0.03 ug/ml. The method is accurate, reliable, reproducible, and suitable for the simultaneous
determination of nine related substances in alanyl glutamine, which provides a reliable method for the quality control of
alanyl glutamine.

Key Words: alanyl glutamine; related substance; UPLC; content determination
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TUH BEAT HOAE, R B AN bR v AT SR oA 56 Y
HPLC %M EEAME, H2, A XY AL
BRZEA . ChP 2015 38 A W 43 A N A -
(L- N -L- 8%tz ) [Cyclo- (Ala-Glu), 2],
R - (L- W& -L- B4 ) [Cyclo- (Ala-GlIn), 3],
L- (R0 -L- W= (Pyr-Ala-OH, 4). L- ££%
R (L-pyroglutamic acid, 5). D- N&HE -L- &
Bii%z (D-alanyl-L-glutamine, 6). L- N&EE -L- &
A (Ala-Gln, 7) ; USP 40 58 1A X))o 7
W2, 7. L- WA (L-alanine, 8). L- &k
fi (L-glutamine, 9). N&EBHAZBAZAMNE (Ala-
Ala-Glu, 10). &M brdET HPLC &k T
BoRT, RILLLTF A . OF XY 55 8 thikigse
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YO 10 AT EG . AW 500 s AE A R 56 7 VAT
dodt, RAE SRR g (UPLC) R, FHX
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FTUSP 40 H ) 9 P A3 XM E, 1% 074 J& P I
M YRS, REE S, vIoA 1R 24 B o s il 42
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1 NE5HH

1290 A i BURAR B 1A, BCAFEZH M E
VUTCHARE AR EBIEFERS . FERAE L2 DAD 3% (3£H
Agilent 2] ) .

1( 4 #99.7 %, #it 5 140702-201704). 2( & &
98.5 %, it 5 140761-201903). 3 (& # 96.5%, 5
140766-201702) . 4( &8 97.3%, b5 140762-201702) .
5( & 100.0%, #tt'5 140763-201602). 6 ( & 89.5%,
it 5 140764-201702) ., 7( & & 91.3 %, it 5 140765-
201702) . 8( ¥ 100.0%, L5 140680-201604) FiI 9 ( & &
99.5%, #it’5 140705-201804) X & &350 [ Hp £ 24
K E Wb ; 10 XM (BACHEM AF], & 100%, it
31034612) ; 1 FRZG (@Hl Y, #5 190301-1, 190301-
2, 190301-3), L& Mtaikaf, w8 vikga, Ko
Ak, FARTE Ao Hral

2 HESHER
21 Bkt

&,3£4% Inertsil Amide BER%EHE (4.6 mmx250 mm,
3um) ; 3hAE 2 -0.05 mol/L BEfR — SN
( R A4 pH 4.5) (72 @ 28) ; #ik 0.5 ml/min ;
kK 205 nm ; 4235 35 C 5 #A4FF 5l
2.2 WIRELH

xR o e B« FEEAREL 1~ 10 X HE hd
&, &E 50 mlEHid, FUIHVEGIFERRE R Z)
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320. 4 250, 5300, 6 100, 7 400, 8 100. 9 50,
10 100 FF HE i I 28 VA o

K S R RS EAREL 1 R k25 100 mg, B
100 ml EJiHh, HRSIABEMIMBEZRZIE, #£5,
g, IS A 1.0 mg/ml AR S VAT -

ZOIE R MR SR MR L ~ 10 X
AR 0.1 ml, E R — 100 ml &34, AR
AR R ZIEE, A, fEARGE RIS .
2.3 RGIE AR

0 “2.2” WF R RS RG0S PRI
W, e 2,17 g RN E,  [FIR il
R (D). 8RER, EREIBRFET, 6K
YiJs th i e 5 I B LR T 1.5, (A KR
O 2 A ) 7 B B PR T 1.5, PFEARAR AL 1 0%
AT 10 000,
24 LEtLs

FREUAS i 5 4%, %9100 mg, & 100 ml &
W, AT AR . OBRBERKEE - FEIA
1 mol/L AW 1 ml, Z=IEHCE 15 min, ¥E2h0
A 1 mol/L S EAAENE W 1 ml Hiofl, R RS AR
B, BBE); @BARIREE - RS 1 mol/L
SEMEW L ml, FHEE 15 min, K&
1 mol/L #hF¥E WK 1 ml, FRANFER R B2, #2505
@FAH IR « FEHE AN 0% WA/K 1 ml, =
WE 1 h, HAIHEBEZRZE, B4 @FE
BRSSP T RIEARE A, T 100 C
12 h, HmshAHE G R % 100 ml &),
HMBZRZEE, &5 ORBAHINKE « JGH R
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WEIN AR YA, BT (245 nm) Rk
B 24h, I8 217 TN RS AAREREN E, a5k
ik (E2). SRER, VAERRMEREAE T
BONFATE, TIAEER. WAL &0F T AfasE,
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FERBEIRRIG 5, & R 2 A LA K 58 R
FR 2% SR WG 2 [R) 350 i 52 4 0 T
25 ML

R E 1 ~ 10 X RIS 1 ml, &
100 ml &=, FHREMAEMRE RZIE, ®S, 7o
WSS EEL L, 2, 4, 6. 8, 10 ml, & 10 ml &K
L, HBIAMBEZRZIE, 85, HShRiE R 5%
W HEFENE, o EiEE. DUEHRIRE ¢ (ug/ml)
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(r) FFIXHZIER T (RF) 53R W3R 1. HURMRIKEE
RYVEW, RRsIAEZE MR, % “2.17 WK A
A 5E , LA SIN=10 3R#3 1 ~ 10 (2 &R (LOQ),
PLSIN=3 k1§ 1 ~ 10 fyAs Ml fR (LOD) o 2553 IL3E 1,
2.6 RIS

FEEFRE 1 JE R (iS5 190301-1)50 mg, 3t
94, &' 100 ml &EHiH, alkEHIMAEARY)
J5R A R P 45 AW 804 100, 120 il 5 B il il 4%
BRI By w3 Fhk B2 i [ml i 240 Vi v
B34y, A IEEREIE . 455 2 ~ 10 fF 35 m ik
% (%474 99.5, 97.3, 98.1, 97.9. 98.8. 97.7.
96.8. 96.5 11 97.7, RSD/% 73l 2.30. 2.47. 2.01,
2.13, 1.92, 1.83, 2.27. 2.63 l12.23,
2.7 FEE. e A EE MR

W R g iE IRV, SRR 6 X, gk
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A REUEHMERIER, B« i
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Fig.1 Typical Chromatograms

F1 %Mk, LOD. LOQ K RF 4R
Tab.1 Results of Linearity Test, LODs, LOQs and RFs

waEY Frite £ 5 2 LRV Fl/pg-ml r LOD/pg-ml™* LOQ/ug-ml* RF
1 Y=94.795 ¢-1.288 0.20~2.00 0.999 9 0.02 0.06 -
2 Y=22.548 ¢+0.918 0.50~5.00 0.999 9 0.01 0.03 4.20
3 Y=99.164 ¢+0.103 0.02~0.20 0.999 6 0.005 0.015 0.96
4 Y=50.181 c+0.416 0.25~2.50 0.999 3 0.02 0.06 1.89
5 Y=84.726 ¢+0.225 0.30~3.00 0.999 8 0.01 0.03 1.12
6 ¥=90.090 ¢+0.603 0.10~1.00 0.999 2 0.01 0.03 1.05
7 Y=78.890 c-0.507 0.40~4.00 0.999 8 0.02 0.06 1.20
8 Y=100.530 ¢-0.072 0.10~1.00 0.999 1 0.02 0.06 0.94
9 Y=39.386 ¢+0.225 0.05~0.50 0.999 8 0.01 0.03 241
10 Y=83.279 c-0.044 0.10~1.00 0.999 9 0.01 0.03 1.14
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Fig.2 Chromatograms of Destruction Test
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3 g
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[, 2% ChP 2015 Fi1 USP 40 T j7y%k, ik & ik
BREAERT, REMHERZ, RN A AR
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K2 BEYBMNELER Y/ mg-g*(n=3)
Tab.2 Determination Results of Related Substances/ mg-g* (n=3)

fit's 2 3 4 6 7 8 9 10
190301-1 1.01(1.01) 0.04(0.04) 0.52(0.52) 0.23(0.22) 0.79(0.79) 0.19 0.10 0.21
190301-2 1.02(1.02) 0.04(0.04) 0.51(0.51) 0.20(0.20) 0.75(076) 0.22 0.11 0.25
190301-3 1.01(1.02) 0.04(0.04) 0.51(0.52) 0.21(0.21) 0.79(0.78) 0.20 0.13 0.20

T 55 A HUE SR ChP 2015 6 3% A% R4S I 45 S

b, B IR o €1 U R B IR [R) 77 A R R AR X
I H B S HE A7 AR 75 P ), i g O B
B[RV 2 ) L G 356 £ 2 R 2R e
R, AR EEE, ALY B R
e ISR K i R B ARG 1B P 0 Ik i 3
AN G R TR BRI IR RE T, RIS 5
JIR 7 I A R 22 P . SR P v G
A, 3 pm kiR EER:, BERE AR
FACEVI o BB, AR LE 8 A S SORT H R
i EARE A I E Y BRI S T 58 A

BT 54 S P B A R R AR, AR RIS
I 5 A4 0 O AR i R WSCEAT RS, ChP 2015 F
USP 40 3% 215 nm fEREBAS, v 7 4 mka il i)
R, ARRFH 205 nm ERME K, &is
VR AR Y AR R 5. SR 1 - BER L
GRS RANAE, ISR B KBS, X &1L
BV SRS R o

AR Z2 T I AR LT 5 A s 0 )
EIEN . R, AW 8 F1 9 X BN H A
AR R U, B ARSI L, AR E
Y518 2Ia. 8 A9 X (AL E AR, i
Y1 1A 10 Z 180 f o 8 B gk — B . ARG ik
FH B = OB A E RS A, AR T B ot VA VR P Ak B
R, B THAEY L eakigiE, FE0E
Yy 10 BIATIAS 52 2 1 520

HT&HEM¥AETRAEY, RN
pH {E X 5 A& PR B AT NP~ A B K RE . ChP
2015 R E BEIR Eh 22 pPi pH 4.0, USP 40 rfik
ML WL ER 2R 1) pH B, (HSZFRINAS pH 4.3,
AR 4> K%L T pH 4.0, pH 4.3, pH 4.5 F1 pH 4.8

I, A Gl I (AN 73 B RE . 24 pH 4.5 B,
FAEMRELIED, BB R,

AR o W B ST T V0 9 Rl S R AT G
N, TR BN I Rl ) 32 O E B R R VE AT
TR, R ECX tRz5, KA 2 Py v prill 4
REARENEZES (P>0.05).

ChP 2015 F11 USP 40 3% FH FHABL (I AH €% 2641,
AW 9 FhAT M. ChP 2015 ARk A =4 i
5 F1 USP 40 FrifE A W) i 8 ik I £f B B 1] 58
G—8, T HA R 8 M9y BEERE, HXM
Jii 10 sz 1 He e s B, iX & ChP 2015 il
USP 40 AR#EAAE I 5 [l . AHIF 506 2 A bRtk it
ITAFAE L, FRIE BRI R v T o, dor
(1) 75 45T DL R ASL I O ol X, HoJ7 vk AERf ]
e ORBUE S, N1 EEZ T 9 R S E KA
5%,
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