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Calibration of the 1% Batch of National Reference of Promestriene

ZHANG Wei, ZHANG Hui, XU Yiwen, REN Zhiqi, LIANG Chenggang " ( Division of Hormone, National Institutes for
Food and Drug Control, NMPA Key Laboratory for Quality Research and Evaluation of Chemical Drugs, Beijing 102629, China)

ABSTRACT: OBJECTIVE To prepare and calibrate the first batch of national standard (NS) of pormestriene for the sake of fulfil-
ling the requirement of quality control on it and related drug products in domestic. METHODS  The structure of candidate pormestriene
was confirmed by MS, NMR, IR and UV. Physical-chemical analysis was carried out. According to different national drug standard meth-
ods, the purity of the candidate was determined, the value was assigned by mass balance method, and the uniformity and stability of the
candidate were investigated. RESULTS The candidate was homogenous with promestriene, and the content was 99. 6% measured by
mass balance method. Uniformity inspection met the requirements. The product should be stored at 10 =30 °C, shaded and sealed. CON-
CLUSION The candidate was confirmed to be promestriene, which can be used as the first national standard, the content is 99. 6% ,
and it can be used as a reference for the identification and content determination of promestriene and related preparations.

KEY WORDS : national reference material ; promestriene; structural confirmation; mass balance method; content

B EM (pormestriene) S ALAFE A MUY 5 1KZE FREARIME YBH22062004 % I Y AR 5 Xt 3 B e
MEBER A2 40 3-TN R JE-173-F S JE e 55 -1,3, IR IEDRNZHEAT T A 1 00 O A A0 AT, ORI AR AR
5,(10)-= 4%, CAS B4 39219288, 4> F 3 WEJIE LA K (b [ 25 4L ) 2020 45 R Y 36 38 0 43 51
CpHyy O, , AR %t 43 7 5 1 328. 50, 4 mitm B AT R A X B
1020 @ﬁ,ﬁm_ﬁﬁigﬂ@gi%%ﬁ Gpe T PN ERI AT, I o A R R
S S R 5 4 i aﬁz%e@ez—:ﬁﬂwc R & BT
SESL R 2 A 7 1 5 UI%ﬁjﬁE)"ﬂf’Eﬁ?ﬁ?L
B A 08 R L A 2 e B TP A e 2 LA e
SVER -3 % Wi 138 o BT SE E 25 8 ) (BR
) (e E 2 ) (B AR 2 L) DA R (o 2 )
PIRWCEGZ o B A PRI A A 77 %™ b
B A S FAM A A OCHIR o IR B B bR
WEAT 15 5 24 bR ofE YBH32392005 | [ 2 25 i ARl g1 e zmmams
YBH39532005 L) K 3 2 e 4 %) HE S B oKE 1l 7 15 I Fig. 1 Structural formula of promestriene
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1 WSSt
L1 fU

Bruker Ascend 600 A % ff 3t 4R I% 3% X,
Bruker-Avance T HD 600 3% #H £6, % - 1% -#% fif, 3 7
AL CVERTEX 70v {df B i 21 80 5635 A3 (75 =] £
B2 F]) 5 Orbitrap Explorisd80 = 73 B i % ( 58
I ZER IR B BR A 7)) 5 UV2700 28 4h ] L
3R ( H AR By A T ) 5 Vsorp Plus 325 7K 73
W R ASC (8 [ R 7 23 W) ) s DSC214 2278 B A
S (8 [ T B 2 W) 5 £2695 5 A A £ 3% 1
(high performance liquid chromatograph, 3¢ [E 7k 4
/v H]) 578908 S AH (4 1% 1Y ( gas chromatograph , 38
[ 2 HEAE A ) s MCPS100 Jig 64 (B8 3l A 22 A< i
23 H]) s MPOO #5 s A R B2 3 (i - Mg e B 4E 1 2
2N F)); VDLS3 - MR 4 (7 = A A )
SX4-10 Hy s (At st v 2l A A FRA R ) 5
TR (15 [E 28 2 A A w) ) 5 Titank C g €835 41
(4.6 mm x250 mm,5 pm) ,ACE Excel Super5 Ciq
i (4. 6 mm x 250 mm,5 wm) (J7HEFED TR
FAERABRAT]) o
L2 XA K

20 WA (b a3 R 22 250 A RS WL i 5
2009002, £ 250 g) o K J5URL2Y LA4E 52 100 mg 5335
TAROPIMIR b, DT BRI ZE MR s B B, JF T
TLBE IR AT, AE 5 1 L5 2 M I ) A o 5 1
B o

AR E S (CIL, it 5 PR-31256/09169CL2 ) ;
1,3,5- = HHARUBE IR (v [ 24 ol A6 5 BIF 9 B, it
. 510137201601 ); Z JiE ( Solvslichro, #it =
B2021011000) ; AL A (b5 Ak 2250 28 Al L ik 5
011025) ; 4 /S 3 (H1t55-:20170302) | =4 FH e (it
+5:20180514) | Jo K & I (it 5 : 20210127 ) | i 2
(#t'5-:20190423 ) | W iR & — ik (#t5:20200414 ) |
FKAEE AP B (45 : 20210719 ) (N, N-—
H RS I Jie (4L 5120190819 ) (1 24 48 A1 4k 27 1
ABRAT]) 5 N (b st e T, 4145 :20170801 ) ; H
P (P gat) s Wi (35 at) .

2 XWHE

2.1 ZM#HA

2,11 Uikt (MASS) BRI 2 ME 9 Ff A i

i, I CNE R IR B LA 1 mL 35385 2 MR 2

50 wg A W R IE & 78X, B+ Il

320 °C, 7K R VR 300 °C, 84 7.5 L » min ",
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MS" F i 452 55 FIH Tl m/z 50 ~2 000 ; i 25 L
40 VR shiE S 60 wL - min ™',
2.1.2 ZLAM#ENT(IR)  FRIGGE 2 B 4% 155 A i 24
10 mg, i1 200 mg T J5 BTRALBR , B 3G I vh 22
P . #2020 AR [ 24 8 ) O i D) 0402
M5E LLAMEE .
2.1.3  EEREAPRUEE T (NMR)  FREGE 27 M4
Febran 2y 1 mg, I ARELG 0. 5 mL %%, 1 W Fi
DURE S o IR S TR BE 25 °C, o 37 0 AE i 43 31 3
47'H-NMR."” C-NMR , DEPT ' H-' H COSY ., HSQC ,
HMBC NOESY A% ff 4z 52 55
2.1.4 EIMEEIHT(UV)  FRIBGEZ MER b it
G, N CIE AR IEARRBERI BUARE 1 mL 24 55352 e ds
1 mg AU, 418 2020 4F R H 24 i) o R s )
0401 5 o
2.2 BElHEEEE
2.2.1 SN HAK A
2.2.2  NMREE e 2020 AR (P E 25 80 U AL
25 0 o
2.2.3  JEAT #2020 AR H E 2 ) DU 0612
D7E o
2.2.4  HESE
0621 il 5 o
2.2.5 AprRsenl FREGE D MEMREAR M 2 2 mg,
JNGRER 1 mL Vi LA MR €, K 1 mL, 7
QUK ST TN
2.2.6 SR FREGE P MER RS AL 29 100 mg,
TE 25 °C QBB 30% £ 80% 43k 6 Fikhs , BB A%
4 h, JLHCE 24.5 h, B
2.2.7 ZaEMAH(DSC)  FRIBGE 2 MM i br
a2y S mg KEERRE , BTN, 5, 1T1L, 3
B IREELL 263 °C - min T YHEER M - 70 C
F+Z 200 °C,M%E .,
2.3 AR R AE
2.3.1  #fi e (Jrik—) 1R RBE K AR IE
YBH32392005 A4 S Bt & Jy b il e o

PR OS2 MERR TR i S5 3, 23l R
T AR, I v A 0T AR R TR AR 1 mL 2y
T W] mg TR

XoT AV W R B 2.3, 17 R ki A W
1 mL, il & i 22 5 5 B 100 %, 4E R 1% B 5% ij
W o

RAPE W R B2, 3. 17 300 F X B
W1 mL, i C € R 10 A5 48 0. 1% R

o 252 A 2024 43 148 59 %55 5

$ 2020 AF R [ 2 41 U




JEV IR o

3t St B SR HE & 1] Titank C g €8 35 48
(4.6 mm x250 mm,5 pm), L ZJE RS A, i
7 1.0 mL - min ™" K PEA 220 nm ALY 35 C
SEREVRDL . B IRV 10 WL, i AR 6354, 1]
ST, 43 4% 32 4 B B e BEE AT ARUH — 1k

HIrE,
2.3.2 #AifENE (k) BEZZ N

YBH39532005 A S BT iit B i A mill o

AT TR OS2 MER T i 3 3, 73l R HR
R RRE, NG S A [ EE0. 01 mol « L'
FRA . #-0.01 mol - L™" /K & &0 S 1k U 3% 45
(pH 3.0) (98:2) | fi - Fi Bl il 55 1 mL 24 3535
e 1 mg PO

Xof BEVA R < A %5 R 2. 3. 27 T R s VA
1 mL, i SAHE SR 100 15, 4FE 0 1% B B 4R
T

RV RS SR A2, 3. 27 TR X BRI TR
1 mL, Ny s Al € = F B 10 /%5 4FE R 0. 1% R
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K4 5 e 32 43 B B 6 IR gk i R 0 — fk ik
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2.3.4 FRHEWH
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FET W PRS2 I3 R A5 i 29 100 mg, A
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SRR
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3.1.3 BmARPGEMT il NMR g2
FibRam 2t (7 4) A4 H-NMR 3% " C-NMR 4L
¥&, V4K DEPT 'H-"H COSY JHSQC ,HMBC \NOESY %
IR AT, AR TR bR i 25 F 5 181 1 2502
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Fig.2 Mass spectrum of promestriene
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Fig.3 IR spectrum of promestriene
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Fig. 4 NMR of promestriene
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3.1.4 SO Hr AUKELARAE 300 ~250 nm
TWEIATIHE (B 5)  Z52R 50 3I7E 280 287 nm i<
A R, AT B AR MERLAE (RLAE 279 287 nm (195
KA RO o

250 260 270 280 290 300
A/nm

BS5 &Zum gt

Fig.5 UV spectrum of promestriene
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3.2.3 AR SR, FRAR S MG SN 66.9 °C L
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3.2 WEE &R, FFAR Y B e

R +67 ° FFERE (NH +65 °~ +75°),
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I 9, BIE R,

3.2.6 SlEYE &R FFRMTE 24.5 h N Bt

HAH 0. 066 5% , To5 [, LALEs T35 o

3.2.7 FEREMER @it DSC Iz (E6), 3K

TR RRAR YRR, BB AR A5,

PE— 2B BIERE bR A3 2 M

3.3 AR R AE

3.3.1 AiEEE (rik—) &g (B 7)Y

TR VAT T AT 0. 1% B RE M 8 oK 1

(S/N KF10) ;535X 5 3y 53%€ 5 R bw it 47

SE , VAT R — AR08, R i 14 4 3 S-S5 (E

99.804% (n=5,RSD } 0.01% ) ; DL 3= W43 H & X}

HRIE (1% ) T3, TR0 i 19 20 B - 24916 R 99. 811%
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(S/N KT 10) 553 5I%F 3 43532 J5 BB b it i 4 700
JE , LA T R — ik 58 b it R 2 B P-4 (8
99.819% (n =3,RSD 7 0.01% ) (220 nm) ; L) F i
g3 H B IR (1% ) 315, i br i 09 4008 7 2405
99.811% (n=3,RSD 7 0.01% ) (220 nm) ; 53 3| %t

glass transition:

start point:-24.1 C

midpoint:-22.7 'C

inflection point:-21.4 C

end point:-21.2 C

specific heat change*: 0.327 J/(g*K)

230 25 20 -15
r/c
glass transition:
start point:-24.1 C
midpoint:-22.7 'C
inflection point:-21.4 C
end point:-21.2 'C
specific heat change*: 0.327 J/(g*K)

start point: 32.4 'C

3 0303 % JE W R b i AT DU i , DA TG AR — Ak i
T, bRl A9 40 B2 2 E R 99.932% (n =3, RSD
90.01% ) (280 nm) 5 LA FE 53 0 5 %5 B2 (1% )
T, bR A9 40 B2 2 {E R 99.926% (n =3, RSD
70.01% ) (280 nm)

end point: 41.1 'C

start point: 65.4 'C [1.5]

R

area: -70.82 J/g area:76.57 J/g

T T T
-40 -20 0

rrc

6 LT ETERENE AL
Fig. 6 DSC of promestriene
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Fig.7 HPLC of promestriene
3.3.3 afifEilE (k=) &lE(E9) MY

T AU TR R 0. 1% 14 i RE BIE FEAG:
(S/N KT 10) 573503 3 13702 R T b a4 70
SE , P TR — AT Rbmdh 1O 402 E
99.912% (n =3 ,RSD A 0.01% ) (220 nm) ; DA F 1%
Oy F B (1% ) THE, Fp b il ) 2 B2 P 2 (B
99.911% (n=3,RSD 4 0.01% ) (220 nm) ; 43 5| %}
3 03032 Ja B b il 2B AT I 5E , AW T AR — Ak
T, Rrbmah I aE eV {E N 99. 933% (n =3 ,RSD
0.01% ) (279 nm) 5 L3 5o B B X Bk (1% )

T E 2k 2024 43 J155 59 B S
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a —blank; b —sensitivity; ¢ — 1% self-control; d — sample.
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Fig. 8 HPLC of promestriene at 220 nm( A) and 280 nm(B)

T, Frbe i 9 2l B2 R 99.931% (n =3, RSD
J30.01% ) (279 nm) ,BHRXTH WFE 1,
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¢/ min
a =551 13b - REYEE ;¢ — 1% HE X d - i
a—blank; b - sensitivity; ¢~ 1% self-control; d - sample.
9 Z A 220 nm(A) 1 279 nm(B) £ 1%
Fig. 9 Chromatogram of promestriene at 220 nm( A) and 279
nm(B)

R LT B AT ik A R B X I
Tab.1 Comparison of purity results of promestriene by differ-

ent HPLC method

Standard
Method
YBH32392005 YBH39532005 YBH22062004

Main component 99.811 99.811 99.911
self-compare/ % (220 nm) (220 nm) (220 nm)

99.926 99.931
(280 nm) (279 nm)

Areas normaliza- 99. 804 99.819 99.912
tion/% (220 nm) (220 nm) (220 nm)

99.932 99.933
(280 nm) (279 nm)

WAL “2.3.17%2.3.27%2.3.37 R {4 4% &
BT ~9 Jede 1 e g5 Rk beal . OJr i =4
TEAAET 7R 220 nm PR AR E B AT 19 P ()
OA) BELL MR H R, RBUZ RS 516 279 nm PR AL
05 AR AT 14 P9 (T 9B) AN BE X i b i o B AT S
Py JAT S0 73 1, A e L SIE S R 5 A il 19 1
QU5 ik A ATEAME T A 220 nm P AR I E B AT
13 (1] 8A) RAGERLAK, Fr b il A W) i
IR 5 7 280 nm ¢4 A i i AR A% A [ 7 (14
8B) b, AT A B 22 2 o, HJGHE A 3y
B R R 2% B L 0 AR A E
@75k — @i AT, 78 220 nm P Ab I 5E R
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TR (18 7) BA B 0 R, 4% 2% o 0
55 0 V8 2 18] RE A% 45 B i B N 4 2R SN
HERA , DRI, R T 77 3k — M ) 4 24 2R 3k 47 T
fEit5 .

3.3.4 FREWEA 2% (K 10), FRbs R
) PP, £ O 00123 2% 755 LE (TR
PR 0.3% |\ LBERAFHIE 0.5% ) o

methanol
ethanol
a
L*
L c
T T T T T T T T T
0 1 2 3 4 5 6 7 8

1/ min

a =25 ;b - X B 0 — ki

a —blank; b —reference; ¢ —sample.
B 10 ¥ Z A e A
Fig. 10  GC of promestriene

3.3.5 THRRE FEPRALAE 105 CF TR ZfEE,
IR R 0. 067 2% A7 G E (AL 0.5% ) .
3.3.6 BB SR, FEAR AR R T R
0.037 3% ,fF 5 e (A3 0. 1% ) o

3.3.7 e -oPATRIE AR TR E IR
T8 BR BRI R A Rl B i e S5 5, DA A
BAL D),

FAbri i & (% ) = (100% - THRRES -1
ik % — 5% B yAH) x HPLC 4% = (100% -
0.067 2% —0.037 3% -0.012 32% ) x99.811% =
99.58% 3 (1)
3.3.8 EmLILIRPOE R BUREbR A (CFAT 6
By) #EAT I E , & ECFHME N 99.07% (n =6,
RSD #0.13%)

3.4 REMTR

IR, Frbnah7E 40 CHE 10 d, 45 A8
b, Bfa s o ARIERRE ML R AR A 7E 10 ~30 C
PRAF e BB (£ 2) .

®2 LIHERIMEFR

Tab.2 Promestriene stability study

Temperature/ C Duration/d Purity/ %
40 0 99.89
40 5 99.90
40 10 99.87
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By 28 Ja 1 R bm dl 12 32, 4% [ K 25 dn b 1
YBH32392005 & il E 0T 7 3k 00 % , Howi vz
(U TR FRAE L) (19 RSD 04 0. 39% ;38 1 STATA #t
PEBEAT B 3R T7 22 00 M7, SR i 12 20 7 4%
P =0.791>0. 05,75 22 JC 0. 2 55 1, Ul WA il 24 2
PR

4 W it

ABIEFER F 0 BTG WLREIAR B L05E
TSNS HEAT AR AT, T A a8 5 D 3 27 MO 1
LY o SR TSP X0 B A 2 M Y [ S
HER I EA T WAL, SR A G A 9k R R (B SR ik
FYERE, AN, AT 0 X0f K 25 I P o A58 5 1
PSP BEAT T 58 ST A KR ED) R 2K, 45
TR AR, B, AR i AP
A 5 25 2R 2 {6, A Gy Hyy O, 31, B8O 99. 6%
A 2 M s B R S ] 75 S S R SE
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