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dl-15-F & PGF,. R H PESHHPLCH AT
amRk EHFEz FFH
(L#EHARER)

RE  di-15-HEPGF. R A HEE ARSI 3 PGF fufi 4y, ENMIGERAESR D, HaR
BT EREWHIEXRYITRA SRR EAAE, BRWkRnEEEERRR, BLAES
TR, REELDRXMEHHFERO A ERLEESLE, BASHHRNERR &4 %
WERpT G RB )RS, FCHUER RAE HPLC ik A ODS &, UVA197 nm & §,
Bi—7k—BERR OIS, & BALRS BOAAER, R Xddl-15- 1 EPGF,q B J BRI & b 2 5] F R 5
WkEGERs MERER. FiEoRE, BRIRENED0.03 ug, HBIEHME, ERENXAR
RAF, HFIREDT 3X(CV), HERM, HATRBRREEZLZE, FEEMT 15-F % PGF.. X
KPR A B & R RIR o 87

XWT AITURE; 15-PEAFIREF. 15-PEAFIRE P PR SRRMEIEH

AFIRE (PG)EBFETAMK EHYHALSP, RE/ZhAYIEE, 34 afe
AAEKREN, di-15 P# PGF,, R F RN PGF wofiid:dy, MNERHE & RHPFR
RATHRREAZ RO, &k LRET, B REHRREFBR Y,

“°> AN’ N\

4 CooR
HO~ v><\/\/
CH, OH

A 5,6 cis- 1

A 5,6 trans- an
R=Hdl-15-Methyl-PGF,, . )

[IS(R) {A 5,6 cis-~ (IT)
A 5,6 trans- ar)

A 5,6 cis- 111
15(S )~ { ’ (ih
R=CH, A 5,6 trans- (111%)
dl-15 -Methyl PGF,, methyl ester ][15( R) {A 5,6 cis- (1IVv)
A 5,6 trans- (Iv’")

SRR A &b, MEARIRDESHEYEREELZRORGERE, Aibxs
WHERREE, 2P0, ERERTREERGER, AR ENEERZY, BER
B2 LA LBk

HPLC 42 PG E % & HiF B, B ARPFRSHENRLAE BT LY LUMTR
W, EHEELHENE, RAKRE, BURFALERHEHIENZFED, MHFERXEFE
R, BREES, EomREHR.

AAPRTHHALRTAEMLHE, URMHPLC kn®, RME& RN, BuTE

AT 1986482 A 1 HUH,
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AT dl-15-H3k PGF,,, di-15-F3 PGF,, PEER I & Fhils ok Hi7nipy b B 84 Hrille i

AWz Asl L, IR, IVEEHERNRME (GRS MR) R 5,6 AR
WEY, WU, 1V, 2R, REGE, FEVTEBREFRHETE, &7 0 5,
BRGE, 2HriRE/NT 3%(CV), REWEH0.03 pg,

x B B 5

—. EBEMH

{{88 Perkin-Elmer series III JE#HAM G, &H SPD-2 A E4MEMI 2%; C-RIA
EIEBARIEEYL; Zorbax ODS(5 pm); Perkin Elmer A®E ., BE, ABE, &R
Cefaittk: (10 pm; 25cmx4.6 mm),

W PR, BARCE Bk, LRERF--T); HBEREES . AI-15-FH PGF,
B di-15-F 3 -PGF,,F i (3£[E Upjohn); di-15-F# PGF, K dl-15-F & PGF,, FE§%
FAREES (REBAIILERRAT. LEEARE); di-15-F3 PGF,, K X PR
(LEBEA TR EAKE (LEBEAKMZEGT); Hage (L E—E& 2 B HRE6
%) ARMEE (WA LB R, 1975, LEEAHZ).
=. RatlE

AIREE  FHERRA KALASER, LATK CEERLHIAR 5 mg/mIB A,

MERRHEREE NEBERRRASERS, DK CEERE, WA N RER
50 pl, IEXACEBREZE 2ml, FRE (dI-15-FHEPGF, 3P EE 2.5 mg/ml) I8 A
BB,
=, EEPHETEENK BT

GBEE, B, BE, ¥t (C) RPNk (ODS) @&k, LI P E—K
(0.5~3.5:1) k%M, Gk 1.5 ml/min, UVA 195 nm &7, BN 10 el 3 4%,
LR EARER, WEAREEMEET AFEE (STR) MEETHRELE.
m. #EAHABRREENRRESREHR W

Bt ODS £, LIFEE—k (1~2:1) A3, 55 HMABEER 0.01~0.1% (V/V), &
& 2.0 ml/min, UVA 195 nmiMN, 43P dl-15-F 3 PGF,, R HLPEEMHR, SE M FH
PR B R A TR, IERE 10 pl, £ BIEFRIR 0 P B — /K BE EL FO R [ R B 2 Rs{E AR,
M EE X} dl-16- 5k PGF,, K H: F ER M) B EE I 3h A0
. SRR

Bt B bRl IR, WEAE 10 pl, ARG L SO, & RAhEEERUVA
1, DS ENfAmax f4E, HiRiEEBnsE, LREARRNE L 5EmMERRX &,
HIBRGERELEBRE,
N BESREENR

PidR: BUELRS 3R 0.05~5 mg/mifyiRi & 10 pl 23 BIREAE (0.5~50 png/¥k), LAHE &l
BT W, RBERAREREEFBERMERGXER, BRRKERMRREEA10 41
SRR (0.5~20 ug/tk), RkERME, B SEMNRIERIE S HERER BER,
t. FENBRBERERESR

47 DI Rk BE RO S HRARIE B IR % 10 wI 5y DIERE (2~50 pg/R), % % BWETIJ
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oA, Y MIEE SR L, BRI A A B R 5 A AR R E 2 LR CV %,
Bty BT Fe 4 gtk 3 (1, TIAIIL, IV)ES2Y B,

5 B R A S PR, E A A BILA sk A I, R IR
.

N, BGE

R 2 T ST A R S R, DA Bk —BEEE % 1.3:1:0.126 (151D P
B—kh 1.8:1 (L5 IV) Rz, GRG0 ODS K, LIMAN 4195 nm, RER
0.01~0.02 AUFS, & 2.0 mi/min, % T @l REH T, BBERERERE J,
I, 1V) 4% 10 pldthe, ERIBEMRME, ESHRSRE, 15 UK U5V F
o5y B8 B (RS)BEKT2.5, SRk LM BN 3% (CV), B EA AN HEERT,
BRI 10 ol 947, RIERRE., RERETRESEMEUNRETELA2DHEE,

. EFREREGER R

BAMIE BRA—K, KE, MOBFERERFEA 10 ml ZREN, PR
EHE, WAFWBR2ml, WA 25 pl PRI, B RSWETF HElE, HE R Hk
di-15-F% PGF,, SRS (B IR IID maR., MEAR 1K, DISEFEEREIA
SHE RS 2 ml, 2HHEEE 10 ml 288, UPHABRSLE, BR2ml K &
WiKE 10 mIEEHY, UTRBBRENE, EHME, SEKE 0 min/FlE, Wi Ek
%,

BERNE HHIEARFS, 45, B1oml AEEPUEKCEER, SHR2h
Bodk 2 min, JRBEHE Ak, MBATEBZE, #4, BB LB 2 ml, WA 25 pl RERE
W, H47, W10 p], HHESWETT HEWE, HEGRIEHARS di-15-F EPGF,(1)
RFBRIDGSE, BEHRRRERRERNTSAEAERE Q.5me/t), Rk
Wz, B EE,

EHBAE HRRBUESK L ml, B2 mUAREA, MANRR 25 o, LLEKZE
REBHE, B4, R0 aLEAFNE, HEIRITHSE.

£ R itk

~. dl-15-F4 PGFo0 J H R ERE BT 0 B A ki KRR IR, 1 E & FfE e
M ERGETARE (RE D 29, AERAMN d1-15-F & PGF . R &M HEERMK,
FEERLRES Lo Froa R RRA RERN, B KB A P s
R T REMEHRRTE, K BRFRHT 2Rk BERN%E. X ENERE
AR THRERD, 5ERMCAWRLIEE, FUKEMK, DEXRE % REERY
Ry, BEMREF LR ZHHK, R K HRIE, CHKEB/D, BOEM CubE
EMEAER.

Z. EMHREERE, RE—K1.3:1 1, 1), 1.8:1 (1L, 1V) ShEfE
BLtt, JFFERBMAIMBRE T oHBRER_ I ERFRANSER R (LE2). BT
di-15-1 4 POF ML T R B2 EE, MSEKRHMERENR, BERZR FWHE
AMERTAZR., BYUMAR (WEER) M, RERGROHERENG, SREEEES
FEEE, ATAH T RuARAHRER, MEHHHREHENLREA TR,
di-15-H3 PGF,, P EREK MBI 24 75, BRIMBEN 2R REN2EEHE
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MeOH( %)
Fig 1. K’ characteristics of dl-15-MePGF;,,
in various chromatographic systems. Sta-
tionary phase, 1. Amino bonded; 2. Phenyl
bonded; 3. ODS 4, Fluorocther bonded; 5.
Cs bonded; 6. Cyano bonded.

T LI T o

0.02 0.04 0.06 0.08
Amt of HAc in mobile phase(%)

Fig 2. Influence of different amount of

HAc on the separation of epimer pair. A.

dl-15-MePGF,,; B. dl-15-15MePGF,, methyl

ester,

Bw, HiT pH BREZHEREHTRE, SBERTEERR ¥, BT d-15-F&
PGF,,, BEEWSIHH 1.3:1:0.00126, HFEEMLL 1.8:1 Bt RmE).

‘0

/7

-5
2
/° */ %
o ¢ g
e -

-]

-4

/ -2
/:/4 8 10 16 20 | #8(RF)
T 20 30 10 oo 4s(IS)

40

Fig 3. The relationship between injected
~amount and peak response. ---- Farrerol;
——15-MePGF,,(S)(I). A, Peak area; RF,

Pure product; IS, Internal standard.

=. di-15-F# PGF, R H P ERE RIMX
W e e 58480, A T 190~197 nm, f£ % ERY
B MM shMR T, 4195~197 nm
B, REREN, £ 195 nm PRI,
BT 107°AU, TR, HERER0.5~20
pg, WREHEMERE, BIKLE BFrERT
0.9990; H LA M B "i50.03ug(0.01AUFS),
RE B M B T £ THE R, ARHKE & B
FERZLIUVA 200~280 nm #3, #H% &
R eiklE, SkER, di-15-F3EPGF,,
REPES RAEREEYBERD, X0E
HALG nm BMEFERREESWHEE (B
&l 3),

M. AEEARIESE (farrerol) Htaly, KRRV, EX &R Wk HeBal
RARYRLG, HEEE (10~50 ug, LHE3).

2253 WIBLX PR bR 2~50 ngsX ¥, HNSHEFH CV 1 3% kA, RUEE RN
REF (RE 1), WERI BRERERIE, RAWNARNLREZL, KU HRHE
EPEREF .
H. SWRRRESEEGEEHR, SRS RERT 2.5, SEERCSAN
B, £FEEAGT, I, TgI, IV ZRREGEEY R>3, HAS5,6 AR FH XY
Rs=>1.5, BMN@ETANERGHTAGRNEN . Exkagmp 1 5102 11 & 15 i
HALTRM, BEBE TR, i 115 IV AR, 311816 ke ¥R, LP
AL RE, RmE_HNEIHEREIEER G DTEE), RIAAHKHAER
Thh&. BETPERHERUGIE, [ERMBENH RS ENE PR, 845,611
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Tab 1. Precision of assay

Amount of sample Within day Day to day

determined (pg) As/A cvy Ag/A; dvy
2.16 0.7364 2.2 0.7181 2.23
4.32 1.3244 1.33 1.3270 3.51
10.80 3.1460 0.69 3.0880 1.73
4,42 '0.6744 2.66 0.6713 0.93
8.83 1.3660 0.55 1.3626 0.65
22,09 3.0648 1.75 3.2141 3.87
44,17 6.6704 2.46 6.4921 2.60

As: Peak area of sample; A Peak area of internal standard.

i R Skt b BER AR AR TS BERS M L T i iy (B 4, 5), Wi, FEEM
RAFWK R TFHK.

Is 1I' 11 10 1 Is  IVIV* IIIIII*

o 1o o 30 40
Rt(min) Rt(min)
Fig 4. The HPLC separation of epimers in Fig 5. The HPLC separation of epimers in
J1-15-MePGF,.,. A; Crude product; B, dl-15-MePGF,, methyl ester. A; Crude
Reference standard(Upjohn);C, Product product; B, Reference standard (Upjohn);
(850123-1); Is, Internal standard. C, Product (850012); Is, Internal standard.

DAA 5047 % E Upjohn 2 BIRY“RHIBR W, b LA &85k 2.8%, dl-15
(s)-Hi $:-PGF,, F BEH kil B " e R G M R R LIV RNV & 00 1.9%, W A BA B
Sy R L R, ARt di-15-FEPGF,, REPE (BIFBLFEKD M oh R B 5
PHEER A BTN TRR, ERAS RANSEE R) BXTF 3 HEMERARA
SRR EERAT 1.5, WEREIEHTIE 0.03 ug; M B SHEMINENM B R R
(r)BRT 0.999; RIBMFIMEIKRY 0750, K¥ Kk T 98%; HA M & i BREAEK
(CV%) #/hF 3, MlfRi#/hT 30 min,

7. AETEZAT d-15(s)-F i PGF, R FEEAI A REE ., g, BANRE
FIE B0, KRERFIIMORBUHAE BACEE, shoh, RETARTE F 7 R
B, HUERMBSERNE. 50055 ER RS MELRNE 2.

£, AR R T O & R A R BT AT, SRR T LA AR R AR R
SRR & R AR MR RGN ERE, HEE TSNS TRt TR, B
ET LM RS, PRNEEEESHE QRID SRAKER, BiREaadks
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Tab 2. Quantitative analysis of preparations
Suppository Injection Sponge
Content Content Content
. t B .

Batch No (mg/g) Batch No (mg/g) Batch No (mg/g)
840803 8.2037 850302 0.7225 829 5.0275
841107 8.9567 850111 0.7981 115 5.4231
850102 7.8243 850112 0.8274 113 5.2085
850110 9.1041 840819 0.8131 416 4.9410

Mean recovery 101.90% 100.00% 99.93%

A A REE 5% L, KEH-SMEREREUpjohn A FFrI2 N RR R AL (L

% 3) o ’
Tab 3. Quantitative analysis of synthetic products
R-epimer S-epimer Other fraction
Batch No. (the full number Character
(%) (%) of peak)
840906 12.10 61.66 7 yellow, oil
841013 4.95 63.44 7 yellow, oil
831204 0.41 64.65 7 yellow, oil
840504-2 5.96 66.73 5 yellow, oil
840201-3 8.96 72.40 4 yellow, oil
840912 5.73 73.34 4 yellow, oil
840201 7.50 75.32 3 yellowish, oil
850123-1 / 98.20 / white, powder
850123-2 / 95.14 / white, powder
850123-3 / 97.58 / white, powder
840913-1 / 97.66 / white, powder
841111 / 98.22 / white, powder
851102-3 / 97.31 / white, powder
851102-4 / 96.63 / white, powder
851002-3 / 96.66 / white, powder
851001-3 / 95.25 / white, powder
ljpjohn Co* 2 97.04 2 colourless, oil

* S-pure product

A ik A d1-15-F J PGFoq J 3L 7 B & b 000 SR AR R T SR 46 T 2ot
RNEFHDERORSABRETARBENWETFE,

2 ¥ X

i

1. X548, % ARk B 2B A R 15- PEMFIRE F. BB H 1981; 859.
2. 2L MVRBEHWBCERRTILR . HEER 1984; 19:478.

3. XMELE REWFBRESARREEFIR. A 58RE 19815 (2):3.
4. Bk, %. MPIRBEIFREHIR. % %R 19855 20:650.

Bk
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SEPARATON AND DETERMINATION OF dI-1-METHYL
PGF,, AND ITS METHYL ESTER BY HPLC

LU Xiang-Lin, WANG Xiu-Yun and CAO Xiu-Ling
(Shanghai Institute for Drug Control, Shanghai)

ABSTRACT The dl-15-methyl PGF,, and its methyl ester are the derivatives
of PGF. They are used clinically in very low dose and show great difference in
biological activities with different configurations.

There are two epimer pairs of the 15-methyl (R & S), and C-5,6 (cis &
trans).

After careful study of the chromatographic behaviours and configuration
relationships between these epimers in various chemically bonded phases, which are
amino~, cyano-, phenyl-, fluoroether-, C8-, and ODS, and compare the different
components of the mobile phase, a reverse phase methed using ODS column and
methanol-water-acetic acid (130:100:0.125)as mobile phase is proposed.

This study also revealed that the UV max of PGF at shorter wavelength (max
195~197nm) can still be detected with enough sensitivity. The minimum detectable
quantity is 0.03 ug with credibility.

A procedure of directly introducing the sample solution with internal standard
(farrerol) into the chromatographic system and detecting by UV 195~197 nm was
suggested. A good resolution between epimer R and S (Rs>3), cis-and trans-isomer
(Rs>>1.5) can be obtained.

The method exhibits very high accuracy (CV<(3%) and can be used in a
variety of their preparations, e.g. injections, suppositories and sponges (recovery >
99%).

Several epimer impurities had been separated by the established method in a
number of “pure reference standard” of the Upjohn Company.

The analytical results showed that the white crystaline products from the Shang-
hai Institute of Organic Chemistry was very pure in which epimer was not
detected.

Key words Prostaglandin; PGF,,; d{-15-Methyl PGF,,; 15-Methyl PGF,, me-
thyl ester; HPLC





