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[Abstract] Objective To establish a method for the determination of related substances in
the Intermediate M-I of relugolix by HPLC. Methods The HPLC method was performed on a
Waters XBridge C,; (250 mmx4.6 mm, 5 pm) column. Gradient elution was carried out using
acetonitrile and phosphate buffer as the mobile phase at a flow rate of 1.5 mL/min. The column
temperature was 30 ‘C, the detection wavelength was 225 nm, and the injection volume was 20 puL.
Results The impurities in intermediate M-I of relugolix can be effectively detected. The detection
limits of M-I, 2,6-difluorobenzyl chloride, M-1-SM, M-I -intermediate I, Impurity ZY1, Impurity
36, Impurity 45, and Impurity 46 were 0.059, 0.020, 0.035, 0.041, 0.055, 0.077, 0.062, and 0.054 pg/
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mL, and the quantification limits were 0.197, 0.099, 0.117, 0.136, 0.183, 0.257, 0.207, and 0.182 pug/mL. The main

compound and the impurities were well separated, meeting the system suitability requirements. In the

quantitative analysis, the main compound and the seven impurities all exhibited good linearity within their

respective concentration ranges (r = 0.999 0). The mean recoveries of the seven impurities ranged from 97.77%
to 108.42%, with RSDs < 2.11% (n=9). Conclusion The established method demonstrates good specificity, high

sensitivity and satisfactory accuracy, and is suitable for the determination of related substances in the

Intermediate M-I of relugolix.

[Keywords] HPLG; Related substances; Intermediate M-I of relugolix
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4[5 99.94%) . M-I-fulf& I (Hit55: HJ0328-
20221201, 4% 99.76%) 0 [ #i TR A
HARAHE]; 2,6- AT (A REBRHEARA
A, fit5 . L7COV05, 4iJ¥ 99.89%); Z=fiZY1
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2 HEEHER

21 BiEEH
0, 3% ¥ & Waters XBridge C,q £ (250 mmx

4.6 mm, 5 pwm); Ui 30 A A R B RR Eh 9% vl
(0.015 mol/L 1R — ZHM AW, FH 10 mol/L YA
FALHNIAE WO AT pH 2£7.0), W BhAH B NI A
A-2JIF (20 : 80), BEEEVEMG (VERIRRIF WL 1);
TR 1.5 mL/ming AR R 30 °C5 RN
225 nm; FEFEAEFIR 20 pl.
R BERBIERE
Table 1. Programme of gradient elution

I 1E] (min) TBIHA (%) BB (%)
0~2 5250 48—50
2-5 50 50
5~40 50—0 50—100
40~60 0 100
60~61 052 10048
61~70 52 48

22 ARAIBECH
221 HBiXSmEik

ARG R, WBRE, MONEH IR
i AE 1 mL P2 1 mg BOVAH, BIAS
222 MRIRR

i 2 B A S i, S IERR RE I Ak
1 mLPE 10 pg FER, BITS .
223 RHuERBRER

Ay kG BRI M-1-SM, M-T-thfalf& T |
2,6- " JEN . RIRZY1, 24536, Z4JE45 Ak
46 X IR 1.974, 1.899, 1.978, 1.962, 2.079.,
2.010, 1.948 mg, # FA[E 10 mLEHY, ML
WIS RZIEE, A, fEAM-1-SM, M-
[-rhiEfAR T . 2,6- 3G N . A2HZY1, 4=J5i36.
TR 45 Ke 2 5t 46 X BV 25 7 (D

A SR M-1-SM, M-T-hjEfk 1 .
2,6- " FETE . ARTRZY1 . -5 45 AR5 46 X IR
i A D45 1.5 mL K 2% 5 36 X6 BE A IF 25 i D
1.0 mL, B FAME10 mLEHRF, AR
ZIRE, A, ERMM-1-SM, M-I-rpafk I |
2,6- " FHEN . RIRZYL, 24545, 2T 46 Ak
J5T 36 X HR S A TR

3 i KG B AR 4 SO0 BRI A TR &
0.5mL, & TF—10mLEHET, HoEwmER
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ZI5E, FEA, MEN R GeE AW
2.3 FHEFIWIE
23.1 ERMAZG%E R ERE

HBM-1 10mg, BT 10 mLiHET, 25
i, S pEFERM-1-SM, M-T-FEAT |
2,6- AN . ARIRZY1, ZRIF36., ZL45 K
5T 46 X BRI A Q4 0.5 mL, BT Lk
b, HOMmBREZE, #5, ENRS
sl

R m s AR . REEERR . IRA
IR SR SRS 20 wL, BR “2.17 TR (A%
ZAFMAE, IGELE 1, S5RFEW, 2 HE)
XA P BRI E T T4 RGeaE TR R 05
B, 2,6- AN, M-1-SM, Z4ffiZY1, %%
36, 2445, =546 K M-1-mralfAk 1 #vk i
U, ZRIT36 S54RI 45 Z R TR 6.34, 24545
5= I0 46 Z [R]85 3k 4,665 EIE SRS 425
SRR, NAERIEMERL
232 AnFRLEE IR

SRR 2, 6- AT . M-1-SM, M-
[-rfa T, 22 ZY1, %36, 24045 K-
J 46 X1 B/ 9.960, 2.339, 1.812, 1.842, 1.766.,
2.105. 1.843 mg, T A[M 10 mLEHF, s
SR ITmRE 2R, #1250, 1ER2,6- AR,
M-1-SM., M-T-rhfalfk T | 22T ZY1. 245 36,
FRIF 45 Te 2 5 46 X BRI A D, K 2 FREUM-1
9.83 mg, BT 10 mLuti T, NG IR
B, 5, ERM-1 3%

B AR 2% OGS R 28 R R M-T V0
EAEWSE, B 217 TN OGS, DG
MR LE 290 10« 1 B BEAE e B, DA
MEEE 2R 3 1 1 BT B VR R R . 1A
M-T . 2,6- —F&AF*. M-1-SM., M-I-+q]
T ZeIRZYL, %S5 36, 240 45 K 2% 5 46 1)
I BR 43 51 A4 0.059. 0.020, 0.035. 0.041,
0.055. 0.077. 0.062. 0.054 wg/mL, &%t FR5>51
4 0.197. 0.099, 0.117, 0.136, 0.183. 0.257.
0.207. 0.182 pg/mL.

233 S&MXRLERERT

B 92327 IR 2 BRIATRE b1 5
W, KR “2327 W FMZLRZY1, 4%
45, Zeffid46. M-1-SM. M-I-falidk [ It 4w
O 1.5mL, 22361 & WO 1.0 mL, & FF—
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Figure 1. HPLC chromatogram of specificity and system suitability test
E:AZQEM; B AREMRER; COREER; DAAKIER; 1.26-=RAAT; 2 M-1-SM; 3. &R ZY1; 4 M-1; 5 /365 6. %

Fr45; 7. 465 8. M—I-FRIKT

10 mLiE T, HOEmBEEZE, #75, fER
REWZW . HHEER 232" HFHM- 1
W 2.0 mL, BT 10 mLefid, H IR EZ)
BE, AT, AERM-T 8. K% i “2.3.27
TR 2, 6- G SRR &3O 0.1 mL, E
FlromL e, HOEMBEEZE, 85, 1F
H2,6- SN IR Q, 43 Bk %
RAW WM M- 1 &4 0.3 mL, 2,6- 5
AR IR AR 1.0 mL, BT E— 10 mL &
e, HONEmBEEZIE, 85, EhgE2%
VT AT BIRE B  BUR A 2 T S M- I £ 4%
0.5 mL. 2,6- ST S| 1.5 mL,
HTF—10mLEHT, HOERBERZE, %
5, MEREME 3 S B R BUR AT &
W M-1 V4545 0.7 mL, 2, 6- —F 50X B
& W 22.0 mL, & FR—10 mLEit, HE
ERREEZIE, A, R R4 5.

KB B BUR A& W S M-1 V45 W4 1 mL., 2,6—
TORECR X AW @3.0 mL, E TR —
10 mL )i, HOMEmBEZIE, #5, fEh
M ST ARG B R M 1~5 U
M 92,17 TR g, idsEagE, ik
FERREARER (C, pg/ml) | W BUAH AR (A)
PEATERAE IR 40y, TR Lk [l ) 5 S A I A
T (M-T A 7 fRER 5 4 44 I [l 3 )7 Rk e 1)
FLE B A 2 RIS IE R ), S5 R IL %2, 2554
P, A5 AR MR P AE — 5 Y B P 5 0 T AR [ 1Y)
SRR BT
234 A EIRE

KB 232" WML 3 S HE R
20 pL, M “217 WF @S A E S 6 1K,
HERG2,6- AR . M-1-SM, Z&JFi2Y1.
M-I | Z%i36, 4=id5, 2446 K M—T-Hifal{k 1
U 1 BB RSD 43 il A 0.34% . 0.88% . 0.35%.

®2 BESWEMEDEAE, HXRBRLEEE
Table 2. The linear regression equations, correlation coefficients, and linear ranges of each component

il LM [l r SHERE (pg/mL) BIE R+
2,6- AT A=19 218C-610.97 0.999 9 0.099 49~2.984 7 1.25
M-1-SM A=63 817C~1 500.7 0.999 8 0.116 88~3.506 4 0.38
JRIFZY1 A=45 415C-963.31 0.999 0 0.183 20~2.745 3 0.53
M-1 A=23983C-1525.5 1.000 0 0.215 50~19.591 —
=I5 36 A=24380C-791.97 0.999 8 0.257 09~1.713 9 0.98
I3t 45 A=25 454C+58.657 0.999 9 0.206 84~3.102 6 0.94
ZkJ5t 46 A=27 166C-175.28 0.999 9 0.181 78~2.726 6 0.88
M-I A T A=40 110C-642.33 1.000 0 0.13557~2.711 5 0.60
e =" FORILHFRIE,
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0.21%. 1.16%. 0.78%. 0.65%. 0.52% (n=6) .
TR A 25 1 LA
235 IR

Oy PR “2.3.27 T RAY2,6- AT
X B I 25 (D0.3 mL, 2% S5 36 X IR S IE £ D
1.0 mL, M-1-SM, M-I-#alf& I | 2 ZY1,
Z4 I 45 e A4 5 46 X BRI 45 i D45 1.5 mL, &
FRl—10 mLEffi, HOmBEEZE, 5,
Y by 22 o R IR A IV & W . RS % 0.5 mL,
B 10mLEifih, HOBmBEEZE, #25),
VR 2R ) B R B I

K5 S FREUAS 5 9.68 mg, BT 10 mL &,
MR MR EZIRE, 225, fE RIS
W

O3 RS % PR BUAS B 1047, 1054, 10.56,
10.14, 10.43. 10.49. 1048, 10.76. 10.37 mg,
B TARE 10 mLig i, 0o E s flis g, H
3y I A2 B BEIR A IE AW 0.4 mL, 340
A0.5mL. 3 MA 0.6 mL, JHZINEHE: 2215,
A, VERISCRAG, . ERBEREA

A3 AR e O O B TR AR . R
VR IESCRAG . v, mR RS, IR 217 I
TEIEFMNE . AMRETTE RO, THEA
B2 /(1

SR (%) = (UAFE-JRA &) JIA&EX
100%

MR (mg) =AJAXm XX} B8 52 i/ B Ak
Fx10

JF A (mg) =AIAXmXxXT BB 2/ Bk
*RXIO/meX

TIATE (mg) =m XX & B/ B TRV,

Ko, A R HSCRRE S 2L BT R I T R, A,
S FR N BRI W T A B I TR, m, Sl 2%
JEOG R TR (mg), A SRR R 2 ol iy 0
AL, m AR S TR (mg), m, A DR
AP TR (mg), Vi W20 IR ARG 5
WM AR (mL).

AR A ERA BRI 45 IR WL 3. T AN
SR ISR I FE 90%~110% Jw B Y, B 5 kv
B R AT
23.6 EHEMWREL PN EERE

BE—dtREsh (35 HJ0187-20230801M),
W “2.2” TR ik FATELH 6 ik itiA i, I
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®3 EXRRMARERKLLER (n=9)
Table 3. Results of accuracy tests for individual
impurities (n=9)

M4y SFH R (%) RSD (%)
2,6-_FHA 97.77 0.83
M-I -SM 99.48 0.72
HRIFZY1 103.15 2.11
=536 107.06 1.88
=I5 45 102.95 0.94
Z=I% 46 108.42 0.93
M- [ -] 1 100.23 1.19

B “2.17 TR g AR, HOmRIER 70 &
BT H S R e A i, HHEAR T

ISR (%) =AJA X} 1%xKEEH T

Krp, A ARG AL, Ay, M- T X R
TR FIET A, 2,6- AT . M= 1 -SM., 4
JRZY1, 28536, Z8fF45, ZF46 e M- 1 —rhj]
T RS IE ] T 0L 2, RANZR R AR IE N 4%
Lo

g2, 6- THAN . M-1-SM, Z4JiZY1,
eI 45 T M-1-rfa)fi T ¥R, 2405 36 34
0.03%, Z2J5 46 95 0.01%, Hifhf K22 i
AR X A B B 1] R 0,67, Hefthdie KBRS 2% 0 S 4%
Jo A Y S (B 50 0 A 0.14% 2 0.46%, RSD 4y
9k 3.78% K 2.96% (n=6), FHWIiZ)7iEEE N
KLU

WlE —4t (45 . HJ0187-20230801M) #f
i, B — 2R AR TSR R R
i, [EVEDE . goit 2 24000 5 e i 12 13 25
W, 2,6- AN M=I-SM, ZZY1, Z%J5i45
K M-T-rh[alA T BRKH, 220536 1924 0.03%,
Z= I 46 14 0.01%,  FHAth 5 K ERAS 4% 5 A9 AH £
FET] A 0.68 , oA e R BN 44 T B % o i i 1Y)
SEYE S 51 0.14% 12 0.46% , RSD 435K 4.75%
K3.41% (n=12), FRWZ 5k R % 5 AT
2.3.7 MK

RS (4L . HJ0187-20230801M )
9.96 mg, # T 10 mLithiit, MM HEMIFREE
B0, A, R . B IRCE 1)
B, ol TR 0. 3.5, 6. 8.5, 12,
16, 20, 24.5h, M “2.17 T F A% &0 E
2,6- "HFAN . M-1-SM. ZFRZY1, =545 )
M-Il [ BoRAa i, 2436, 4446 &+
W& U T AR Y RSD 43 91 M 1.45% . 1.29% . 0.72%
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(n=8), JoHiZ% ™A, UL % R
245 hINFREPE RET

& A AT 0.5 mL, 50 mL R
h, MOEMBZRZIE, #5), VERX IR
B R CE X A, B TRCHIS 0, 2.5,
45. 7. 105, 16, 20, 245h 8 “2.17 Wi | A
ZAF e, WETE AL RSD 4 0.80% (n=8), FW]
X PRV 25 1R 24.5 h INFa e R
2.3.8 @t AR IR

A GE AR, DAl 36 524045, A4
[ 45 5 2% 5T 46 W6 2 [A] 1) 43 5 1 N 5 5548 b, %
SRR R . . W sh AR bR L. A
W 2% phER R B K 2% bR pH (B AF A5 SR 5
M, Z5RAEAFSRAMT, 42536 5 2% 5t 45 Z [1H]
B RETE R 3.25~7.42, ZRJ% 45 5 4% J5 46 2
] 43 B FE (R Rl 4.54~4.95, IFFEESR, W
T ki A R
24 HmNE

A3 M-1 (Hit%5 . HJ0187-20220302,
HJ0187-20230301, HJ0187-20230801M) , &
“2.27 T ikl A U A . X IR L R
Geid TR, JRIE “2.17 TR @R A E
F AL IE PR 09 R B B IR 2 i
i, IHEAKXWT:

ZRF e (%) =AJAX1%XFEE T

Kb, AT, A, I M-1 X
W) FIETRIAR, 2,6- AN . M-1-SM., %
JRZY1, Z&J5 36, Z%)fi45, %)% 46 K& M-I -r[a]
T RS IE 7 UL 2, R 044 R B¢ 1 IR 4%
1O

FALE R R, 3t H AL R A ZR R

x4 FERUEER (%)
Table 4. Determination results of the samples (%)

i A0 2030301 20230800M
2,6- AN At Akt Akt
M- 1 -SM A H Akt ER o]
FFRZY1 ER oY AH AH
A4J5136 Ak Ak 0.03
i 45 ER oA ER SN A H
=I5 46 ER Y 0.01 0.01
M- T —rpalfk 1 Ak Ak th Ak th
Fot R R A2 0.11 0.05 0.13
Fe it e 0.43 0.18 0.44
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AH X5 B8 1 1] 24 0.66~0.67 , #E Hy [a] — 2% i,
AT RE R M-T A& it A 51 AR 1220 2% i g M-1
it AE ot FE rh = AR A R A 2 it 34 M- AR S Y
Fe R I A AE AL R 22 5, 0 b 3 A
¢ BT 8 57 09 7 3R R 1 W DU AS [ e R ORE Y

MRIHIEST
3 i

M-T J& A e A A iR, M-T 1
R Pl A S, DUE M-T B )
FRHAEEZE L, HRrARR RS M-T 4 24 5
ERSCHL, A SCEESE T HPLC 32 M-T A 6
Vi, JEUEAT T ONESFRAIE, BEREXT T A2 it
AT BRI AN )
3.1 ®BIERENMRKE
3.1.1  &igAEeyind

FH Agilent ZORBAX Eclipse XDB C, kE #4743
B, 436 524 45 REETE 241 B 5 HH Inert
Sustain C,AEFEAT BI04 45 5445 46 ANHE
A5 s H Waters XBridge C o #5317 53 B 1),
FRJ 36 L7 T 45, =I5 45 5 7% i 46 ¥ HE K I3
B kP Waters XBridge C 4o
3.1.2 Ak Ky

M-1 7£ 225 nm J 252 nm A & KW e, 2%
B 2, 6- AN AE 225 nm A A R R, 7E
252 nm bW WAL 55, BE#E 225 nm 1R K )
Pt
3.1.3 ARhAaegins

A P e T 225 nm,  #CA FLAHERE
BRI R EBARA ONG, ZopihvePRufiREh, #E
FLAR MR R RSN R s Al Rk nhER vk
JEatE . IRARITH, SR T RN S vp Rk
0.015 mol/L; Rl & WA EL (2,6-—
FUREL) BN EILRIL ISR, AR )
WETE B (35 HE 0 F 5 i, e BRI B AH pH ol 7.0;
SR 2% ik 5 i LA HLRIR A BT, sk
A B R Mk 5 AR 20 = 8OTR AR
el
3.1.4 HBREG%F

Ao TR 30, 35, 40 °C, BEEFEIR
THEs, ZRIF 45 5245 36 (R 4r 578 2%, X Hift i
BRI, AR 40 CF, —F B ER
1.51; A 35 CHE, —HrE N 3.64, HAR
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Ji 45 5 M=T A3 il b i — A4~ A 1T 2% 5 43 5 AN 56
4y KRR 30 CHY, #5440 R AT BRI
PEFE30 C.
3.2 NG

AR SCHENT T DN B A A RMA M1 A
JFRH HPLC J7 %, X M=1 " il fefE7E iR 16 Mokl
(2,6- " FHAFLM-1-SM) , HfEfk (M-TI-Ha]
1. Zeft4s5, Z2fi46) MEIY) (GRRZY1 M
Z:J5T36) G THEAT TR W], JEHET T T ikeE T
WE. RUFZE SRR, SEARTINE, Z2hSE
BT 28 KA 2 L2 ) o 8 A, M-T . 2,6-—
AR, M-1-SM, M-I-rfrfalfk T | 2B ZY1L,
AR5t 36, AR Jon 45 K % i 46 1Y A I BR 43 51 Sy
0.059, 0.020, 0.035, 0.041, 0.055. 0.077.
0.062. 0.054 pg/mL, FRLIT I T A2TAE4S AT
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