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Study on the Stability of Hypoglycemic Candidate 6-benzyloxy-9- ( -4-chlorobenzoyl) -tetrahydrocarbazole-
3-carboxylic Acid in Artificial Gastrointestinal Fluid and Catabolites Analysis

ZHANG Jiquan"’, HAO Yang’, CHEN Rui*, WANG Lili*, TANG Lei*(1.College of Pharmacy, Guizhou Medical
University, Guiyang 550004, China; 2.Guizhou Medical University/Guizhou Provincial Engineering Technology
Research Center for Chemical Drug R&D, Guiyang 550004, China; 3.Dept. of Pharmacy, Guiyang Maternal
and Child Health-care Hospital, Guiyang 550003, China)

ABSTRACT OBJECTIVE: To investigate the stability of hypoglycemic candidate 6-benzyloxy-9- (-4-chlorobenzoyl) -
tetrahydrocarbazole-3-carboxylic acid (abbreviated “Zg02” ) in artificial gastrointestinal fluid, and to analyze its catabolites.
METHODS: Using indometacin as internal standard, HPLC method was used to detect the contents of Zg02 incubated in blank
artificial gastric fluid (pH 1.3,no enzyme), blank artificial intestinal fluid (pH 6.8, no enzyme), artificial gastric fluid (pH 1.3,
containing pepsin) and artificial intestinal fluid (pH 6.8, containing trypsin) for 6 h. The remaining percentage was calculated.
UPLC-Q-TOF was used to analyze TIC of control sample (Zg02 control solution) , blank sample (incubation solution without
Zg02) and incubated sample (incubation system with the most obvious change of Zg02 concentration in stability test) ; difference
peaks were compared, and catabolites were inferred by MS map. RESULTS: The remaining percentage of Zg02 incubated in blank
artificial intestinal fluid and artificial intestinal fluid for different time ranged 90% -110% . Zg02 was unstable in acidic condition
(pH 1.3). The remaining percentage was about 50% after incubated for 3 h. There was no significant change in the remaining
percentage of continuous incubation. The remaining percentage of artificial gastric fluid (including enzymes) was lower than that of
blank artificial gastric fluid (without enzymes), but the difference was not obvious. The difference of incubated samples, control
samples and blank samples was reflected that the retention time was 5.23 min under negative mode scanning, MS of
chromatographic peaks at this time point showed that quasi-molecular ion peaks of m/z 320.127 2 [M-H]  existed in low energy
scanning channels and fragment ion peaks of 230.081 5 and 276.138 2 could be seen in high energy channels. It was speculated that
amide bond breakage may occur in Zg02 under acidic (pH 1.3) conditions to generate 6-benzyloxy-tetrahydrocarbazole-3-carboxylic
acid. CONCLUSIONS: Zg02 is stable in artificial intestinal fluid; Zg02 is not stable in acidic condition (pH 1.3), and is basically
not affected by pepsin, the degradation products may be 6-(benzyloxy)-tetrahydrocarbazole-3-carboxylic acid.

KEYWORDS Hypoglycemic candidate; 6-benzyloxy-9-(-4-chlorobenzoyl) -tetrahydrocarbazole-3-carboxylic acid; Artificial
gastrointestinal fluid; Stability; Catabolite
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Fig 1 Structural formula of Zg02 and indometacin
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1.2 &5

Zg02 I Rk2 (53 BB R 2= 24 ) A 27 7 S = 1
£, A5 12018052201, 4 : >98% ) 5 W Wik & 2 Xif BE iy
(KEECEYHARAGIRA A, S : J0526A5, 4 i . >
98% ) 3 IF % 4 (#t 5 . 325D025) | B 4 11 /il (3t 5 .
513H041, fiff 1% M : 3 000~3 500 U/g) . H & 111 (45 -
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R B R (15 E CNW 2 Al L, 45 : X075K 150, HPLC
905 NG (PR EBR s Befn P A |, il s 7Kk
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2.1 Zg02 & EMEMEI% &Y

{6,33% #1 . Waters Symmetry Cis (150 mmx 4.5 mm, 5
um) ; {474 : Waters Symmetry Cis(VanGuard Cartidge,
3.9 mmx5 mm,5 pm) ; R SHAH : FHEE-0.19% H iR /K (75:25,
VIV) ;i : 1 mL/min; &I : 265 nm; A8 : 40 °C 5 i
FEE 20 uL.,
2.2 PEMEFYE EMIE UPLC-Q-TOF/MS &4

{61,154 . Waters BEH Ci5(50 mm>2.1 mm, 1.7 um) ;
B :0.01% B RIK (A)-0.01% H IR Z G (B) , B B vk
JI (e AR : 0~2 min, 95% A ; 2~15 min, 95% —2%
A;15~17 min, 2% A; 17~20 min, 2% —95% A ) ; 7 1 ;
0.40 mL/min; #E i : 40 °C 5 #EFE R - 2 pLs HEAERTE] £ 20
min, L35 HL 25U (ESD) 5 1 2 B R 4E (Negative
mode) , BAIFEHL I : 1.5 kV; B FIRIEE : 120 C % H<
T E £ 400 °C, JB i ) <0t & < 800 L/h, HESL it : 50
L/h; 535 H e R 52 S Ab BRAK {4 MassLynx V 4.1 T4k,
=45 75 X MSE Continuum #2494 BBl B fay L (m/z)
50~1 200,
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F BRI Zg02 JrUkk 2538 i, DL iR it e R 2
5 mL it il £ BT R B R 10 mmol/L 1) Zg02 X
R85 VR 5 TR 2 U P 5 = Xof B it , DAY
P O 7 45 %2 5 mL L, i 45 v B2 2 5 mmol/L
A ABRIT 25, 4 IV A I KRR 22 e Wk E
24 Zg02WEENE
2.4.1 FEARALFR) Y HL200 pL F b BRVA T , AT
9 14.01 pmol/L B INFRIE K 400 pL, T4 °CF4% 20 000x
g = B0 10 min, BRI AT HPLC 204, EFE R
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J110 mL7KF 50 mLGedr 8 S (8 i i 5, s
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B AT B
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Mg — U8, 500 mL 7K f H %, 0.1 mol/L Z AL AN
WURT pH %8 6.8 53 PRI 10 g JB 26 11 RIS /K 35 A
P RIE S S KR BE 452 1 000 mL )i, RIS
N T
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SRIMAZ AN T ERCEIME EAR) 2= AN TR
(AR IR 1) T8N T s e 22 20 ol
B3 1% , 43 5 F EP 45432 200 pL, & T 37 “C/Ki
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Fig2 HPLC chromatogram

312 ArEdh 2 Zg02 i #E il £k [ml 4 Jr #E ol y=
0.132 8x—0.032 8(R*=0.999 3,n=6) , ZE J- W, Zg02
o e JBE (9 2R MY Dl 1.09~43.56 pmol/L, 7 & B
A 2.18 umol/L,,

313 MERIRE RS AR AR EE  ZgO2 7EMR P
e (2.18,10.89,21.78 pumol/L ) B 5 A T Hh F RS
(86.66 + 4.28) % ~(94.88 +6.79) % (n="5) , k& % B 1 1
& A RSDH/NTF 10% (n=5) , B g MEEe 12 h Y
I RSD H/NF 10% (n=5) , R A A GEOR , BAAZE IR
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%%10
K1 EHE BZEAESBEEMREER (xts,n=
5)

Tab 1 Results of accuracy, precision and sample sta-
bility tests(x +s,n=5)

FFERER R, wmol/L HERRIE, % HNRSD, % FEREEIERSD, %
2.18 86.66+4.28 461 4.69
10.89 94.88+6.79 7.13 242
4356 88.63+7.28 8.05 6.36

32 Zgn2TEATIBIAEPIIREN

DL E 0 B Zg02 [ FIE ¥R 10.89 wmol/L 15 2k
ARE ST 100% , 555005 B I B) A5 A v JEE S 4 R R Ak B
sy AR IR 2.
R2 Zg2EZE NIEBENERNFRE N (x L5,

n=3)
Tab 2 Remaining percentage of Zg02 after incubated
with artificial gastrointestinal fluid (x * s,n=3)
Zg02 WFIRE T IE, %

FFE], b

= Hil ElER NNl ANLHBK
0 100.55+2.86 97.00£3.08 99.94 £2.45 98.90 £2.48
0.5 101.20+2.04 84.94£4.78 100.58 £ 1.12 87.39£5.87
1 98.96£2.16 76.10£2.31 100.18£1.72  76.74+3.77
2 95.96 £5.57 66.00£3.13 9394354  6290+2.17
3 103.82£2.00 56.07£2.02 100.76 £3.40 53.631£1.86
4 101.87+3.49 57.79£5.90 103.70 £4.72 55.68£2.75
6 99.11+8.64 56.08 £ 1.15 94.28£4.96 53.93£1.65

% 2 WK, Zg02 7625 (AN T A T i g
B A [ s 1] f 0 4% 43 HE Y AE 909% ~1109% T8 Bl A
Zg02 TEfRPE (pH 1.3) & AT E  FEWE 75 3 h i e 42
53 L2k 50% , Ak SL05 5 4% H 4 tLICHH AR, 4
0 RER AR J52 I 3k 1)
3.3 Zg02BEMEFIHRMLE R

Xif BERE 25 FIRE S AR NI B RE 5 1 B TR A
L& 3.

XF UL 3 H RIS 2 B, ARSI TR i G R L A
PR A 2 SR IR SRR OR B B I) 5.23 minif .
B3 5.23 min () MS B2, I RE 5t 471 415380 8 A7 7E m/z
320.127 2[M-H]~ WIS 25106, = RE St 18 38 AT LA Fr
106 230.081 5.,276.138 2, FEAiR - Hg MS K ILIK 4.,

MR 95 % i 7 W 1 M 3 F B8 F 0% m/z 320.127 2
[M-H] ~ #E M Zg02 25 #4 v A A= % fie B Wy 24, H

Qﬁ w S T

(o}

miz 230.081 S[M-H] M g ;"°®_©)L°H R
s N

1 H

HEEZGS 2019 4F55 30 455 9



100

HAXTEEE, %

6 8 10 12 14 16 18

0 2 4
Fif A, min
A B
100
N
+H_
+—
% |
0o 2 4 6 8 10 12 14 16 I8
], min
B.ZE FAR
< 100
2 5.23
+H_
-’;
£
0 2 4 6 8 10 12 14 16 I8
], min
C ARSI E R
B3 EETFRE
Fig3 TIC diagrams
» 320.127 2
&
- 2x107
%( /
o
150 250 350 450 550 650 750 850 950
1], min
AfIkRERE
?-): 5x10° 276.138 2
3'(2‘5”0’ 230‘0815|320.1262 ]
q| LIt N
T T T T T T T T T T T T T T T T T T
150 250 350 450 550 650 750 850 950
{5 [a] , min
B.ifight
El4 FE#E-HEIMS B
Fig4 MS chromatograms of catabolite
o 1
B REEENEN(Y
it o ~on
Tl m/z 276.138 2[M-H] H#E N Q‘Q ;
\ ‘~

N
H

T &M 202 1E B2 Mk (pH 1.3) 4514~ 1] RE K& fift M

w BV 6" A - DU S AR R - 3R TR

4 it
Zg02 7E N T B i h A MR B 77 I RIS 2 7E 6 h
IR TR R R Z B2 W7E B 45 B IR R) AN 6 he
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(pH 1.3) 550 FAEE , FEA EASZ B MR 200

TELJYIN R IS TT Rl v, i e 2 W) 28 i

Fa TARZME W, A AL R 2 W G2 kil AR

P00 e v 2R 25T IR A e B i E v A . PR, Ak

BT RO BA B R E MR 2 . AR S
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