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| therefore chose with much enthusiasm “Discovery and
Development of New Organic Synthetic Reactions Catalyzed by
Transition Metals” as the central topic of my life-long research

projects.
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(Z)-Flupentixol (8) was separated via a new method with a purity of 99.9% and a yield of 29.6%, E
and the separation method has been patented and authorized in 2009. !

Compound 4 was protected by acetic anhydride which can :

avoid the production of self-condensation impurities of 4. !
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Pemetrexed dialanine which has more stable property was E
obtained with a purity of 99.5% and an overall yield of 69% . |
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i According to the preparation idea that ester ligand was coordinated before the hydrolysis, the
i sonosensitizer DEG was firstly synthesized with a purity of 95.2% and an overall yield of 73.1%.
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Tircin was prepared by a new method with a total yield of 74.1%, and E
the method for preparing tircin from 4 has not yet been reported in literature. |
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acipimox the co-crystal of acipimox-isonicotinamide
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Notes: More v means better property of the excipient
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®-acotiamide hydrochloride trihydrate capsules, oral administration;
m—acotiamide hydrochloride monohydrate capsules, oral administration;
A-acotiamide hydrochloride trihydrate solution, intravenous injection
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TS ARV LP20MM AT SRR . NM-Q B2 Hb iR XT-30 SAR i it AT 0 B alith, ik L2380 Ko
R BER FRET LP20MM SOH (S RIERE, FH 10% ZIEEWEe i, W& RS KT 80% M, FFEF NM-Q &
TRBMNERE, FH 10 o/L SUEAETRGEIL, WEEIAFEE Rl KT 90% IR, BFET XT-30 AHEGIEREE:, A 50% 2
B (& 2% 40 mmol/L) VAWRPEME, WHEIAFER RAE KT 99% Pk, LaifjmitttBE RmMaifEiks) 99.3%, AifbiiZ
K 57.5%.
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Separation and Purification Process of Daptomycin

GUO Chaojiang, WANG Meng, LIU Zhong, LI Chunli, ZHANG Guimin*
(Lunan Pharmaceutical Co., Ltd., Linyi 273400)

ABSTRACT: The separation and purification of daptomycin was processed by the reversed-phase chromatographic
resins in combination with ion-exchange resins. The parameters including loading capacity, cumulative elution recovery
and purification fold was compared to confirm the optimal resins. The LP20MM reversed-phase chromatographic resin,
NM-Q ion-exchange resin and XT-30 reversed-phase chromatographic resin were used respectively. The parameters of
the purification process were listed as follows. The pre-treatment broth was loaded into the LP20mm reversed-phase
chromatographic resin column and eluted with 10% acetonitrile aqueous solution to collect the fractions with the purity
more than 80%. The resulted elutes were purified by NM-Q ion-exchange resin column with 10 g/L NaCl aqueous
solution as the eluent, then the fractions with the purity greater than 90% were collected. The elutes were further purified
by XT-30 reversed-phase chromatographic resin column and washed with 50% ethanol aqueous solution (containing
40 mmol/L ammonium acetate) to collect the fractions with purity over 99%. The final purity of daptomycin was 99.2%
with the total yield of 57.5%.

Key Words: daptomycin; separation; purification; reversed-phase chromatographic resin; ion-exchange resin
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WEER T pHAE 2 3.25) @ 2% (67 @ 33) ; Ak
1.5 ml/min ; #5%& 214 nm ; 4% 25 C ; #4545
20 pl.

2.2 FIRBCH

AR e A KB RREL L X R A 25 mg, B
25 ml EJfrh, FRSAHE IR R ZIE, 5,
R E 1IKREN 1 mg/ml BOX IR AR, T 4 CiK
N BEGIRAT o

MR oo s R+ PRI A A A VR B e Mot v 1)
1 #BEEZ) 1 mg/ml, F 0.22 pm FI5FLIERFELSE,
BB PR A o AR it v W
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T SR A O ol DN R 43 8 R PR VRN AR i A R
1IREE, IR — b & 1 i, 4
SRR EAER 1 R BEAR RIS, U B RO
BHIGFEIA BT, 5 LP20MM. CG161, XT-30
1 UniPMMA40 S A B 15 i 120 5 530 25.2,
18.1. 20.4 1 15.9 mg/ml, LP20MM J AH a5 i
T 1 BRI R, XT-30 SO i i s i 2 &
HK.
232 RAFEIERTE (1) SRR %52

FRESERE, I pH 7.0 (19 10% £V bk i
BOFE T B SO B A R AT, BEMRIE A 0.8 BV/h.
53 VSO SORH BT A TR A A BE . (B3 2 0.5 BV)
HAERIC T AR AT . 4% “2.07 TR (i & 454 51
SERARTE M 1 IR EEFNARE, TH R R B
AR 1 RARBE L RS A . IR 1 4l KT
80 %6 (1) S AH Ea B A A e R, s e rp 1 PR 4

SR T [ Wi 3R - e M VR AR AR il 2 I 1 BT
TNy 4 SO E T R T ) e 246 SR AR Mt [T Wi e 35 T
1£90% L bo HUEBLBAAFY 5 BV I, LP20MM
SO BB AT BB B R 1 ) R ARG L [l R A
90.7%, LT CGl61. XT-30 F1 UniPMM40 [ AH
WA R, B LP20MM AH (1% R gt 1 4l
VR e e AN SORH E A R A 1) e I 9
1 i E 55 B 022 1, LP20MM SkH (i 4% fig % 1
Atk B RN T HoAth 3 P AR . 2R &5
PERRERE B B ARG B [al IS 2= A 1 B 24l Ak 2505,
I LP20MM {E N5 — 30 At il 4 )T
2.4 BRI IRR 2 B Al
241 BT AZH IR AR B I E 4L

FH 2 mol/L HIE A AEN T W 1 s A B i w4 i
(1) ¥EltAIHBM pHE A 7.5, LA 1 BV/h i
PR T BT R, 2 ISR A
SRR, H% “2.17 T il 24443 5 W 5
Pyt A A 1 RIREE, FRERE AN — s
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Fig.1 Comparison of Cumulative Elution Recovery
Curves of 1 among Different Reversed-phase
Chromatographic Resin Columns( [ )

# 1 FREIREEERERE (1) ERiEaHE+S
1 A
Tab.l Purities of 1 in Combined Elution of Different
Reversed-phase Chromatographic Resin Columns( [ )

W AR 5 LP20MM  CGl61 XT-30  UniPMM40
HHO> B R B R 602
114/ % '
Ve A H R
88.6 84.7 87.5 85.8
114/ %
afifb 55 1.47 1.41 1.45 1.43

PSR . ad AR EAE R 1 R EEA RIS, il
BB T A bt R AR IS B A0, 1H5 D301, NM-Q.
HZD-9 1 D315 8122 Hh i i 2 &40 il 9 5.8,
9.9. 6.5 1 4.8 mg/ml, NM-Q B 722 #h g%t 1 )
RN, HZD-9 B 1AM i i #re S K
2.4.2 BT A HAN g BRARBE LRI R (1) 2 52
EREGEH G, 10 g/L (REAL BN IE WG i AR ke
JE BT B A, BEMGRIE A 1 BV/h. K5
TR B A B B v 2 s s (454349 0.5 BV)
RO HAR AR . 4% “2.17 TR i 441 51
SERARTE MR 1 IR EEFNAi RS, TH A R B
AR 1 RARBE L S A . GRS 1 4l fE KT
90 %6 [ B A2 H At TG A e M, s e rh 1 R4
FOR I [ Wi 3R - e M R A AR il 2 T 1] 2 B
TNs A P T RS M A () R 2 R AR IR i %
A[iE 90% DL b BB AR 3 BV I, NM-Q

1 A HE R AR A AR 1B SRR e (el A
90%, .+ D301, HZD-9 f1 D315 &7 i,
RHINM-Q B 7Bttt lE X 1 A/ ok %%
AN S R R AR BB RO 1 AR A

H# 2, NM-Q &7 HMExt 1 et /I8 T
oAt 3 A TR IR . SREHIEMRERERE . R
RGeS ISR AT 1 2B AR, 168 NM-Q 1E N
R
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E 2 TRIBEFZHMAERE 1 8RR EI %
HIEEER
Fig.2 Comparison of Cumulative Elution Recovery
Curves of 1 among Different Ion-exchange Resin
Columns

%2 TEBETFREMEHERREHES 1 Ha4E
Tab.2 Purities of 1 in Combined Elution of
Different Ion-exchange Resin Columns

NERIRES D301 NM-Q HZD-9 D315

R PR Al R/ % 88.6
VEMRE A IR PN aiE /% 907 92.5 90.5 91.1
4k A 4L 1.02 1.04 1.02 1.03

2.5 RAEEEMTE (1) 15 Eaifk
251 JAHEIER S (1) SRR

F TR B 1 22 45 i e it - %) pH {E
% 4.0, UL 0.5 BV/h [iis EAE T b i i i,
I3 PSR I A Y O HE A AT S AR R, % “2.17 T
N A A I E B I AR 1 R, %
PRV T R — Va3 1 At . 4ad A ioRn b
T PR EE AR R E,  d BH S AR R R R A A A E
WA, % HP20SS. CG161. XT-30 #1 UniPS20
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SRR S (AR RE R 2 N 21,64 16.1. 23.4 Al
19.8 mg/ml, XT-30 Sz AH (5 %4 fE 6 1 3R ik,
HP20SS S AH G S i 1) 32 = R
252 RAHERERAE (11) SFIPM ESCR 5 52

FRESS RS, H pH 4.0 920% 2B (&
L2440 mmol/L) e Mt A 5 1 SR i w4,
VEMGBARRA Y 3 BV, 2R )5 H pH 4.0 1) 50% L EE%
W (& LB 40mmol/L) BEATHRME, e 7
0.5 BV/he 4 AHEIERAR (11 ) #1555
WdE (320 0.5 BY) FHrEffic s AR, %42.01”
T A 2% A 43 00 S A e B 1 B9 FEE RN 4
B, AR e AR R i 1 RAR PR R R
AR V4 RT 99% I S it Ag (11 ) &%
Ve, W R 1 AR

SR PR [ i 2R - e B R A R Y 2 o 1 3 B
7N, A P SORE B TR I IR B 24 SRR B i [l Wi B 38 mp
1590% LA E, XT-30 o i b i 1 e 28 AR B it
ISR IE 95.4% MU AAF N 4 BV B, XT-30
SR Vi I A ) B R 1 ) R R L [ i
ik 87.1%, T HP20SS. CG161 1 UniPS20 fzAH
R, R XT-30 SOAH (s b gt 1 i 2ifudi
Flfeite AN SOAH G W i A 1 e v & R 1
fRy 2l F 45 B 0L 26 3, XT-30 SRt i i fig i 1 f 48
R T FHoAth 3 FhURAE SR . 28625 FE g
Bobr . BTN RIS 1 A ROR,
XT-30 1N 0 A il b /g
2.6 RIS R RE

R TL(520 g 1), REERSHDE
Ja 14N 60.5% (K 4A) 5 4 LP20MM [ AH
kR E (1) 4ifb)s, w2BRHa A, gifk
JE 146 87.1% (B 4B) ; 4 NM-Q 135k
P ik J5, A OR BRI 1R] 2 0.88 (1) A% i & = 1
BID (B%RZATUN 1IN B- k), difks
1)1 2ifER R T 94.8% (K 4C) 5 & XT-30 AH
WER N (I0) 2hifb)s, ARXHEREI AR A 0.88 F1 1.32
() 2% Jo £ B S 2 PRI (%8 5 AFDGHR B I IA] 1.32 1)
FIFAMIK 1), RAAER 1 4R T 99.3%
(K 4D) o W2l AT R T, 158 115 g 19 1,
afifb s [FU R R 57.5% .
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Fig.1 Comparison of Cumulative Elution Recovery

Curves of 1 among Different Reversed-phase
Chromatographic Resin Columns ( 1T )

#*3 TRIREEIEWMESE (1) tREEHR+R
| W 0E2ES
Tab.3 Purities of 1 in Combined Elution of Different
Reversed-phase Chromatographic Resin Columns ( 1T )

IR 5 HP20SS CGl61  XT-30  UniPS20
RER L4/ % 925
Ve A IR P aiE /% 99.1 99.1 99.7 99.4
afifb £5 5 1.07 1.07 1.08 1.07
3 g

A1 A0 FIRGE 1 12 B8 aliAk i 2 B R
AT BR R B B B A e il . Bi/KAH B
A FH 2 R0 9 8 20 e e i AT I B 4lifh, X LTy
BEREE 2 BA AR . A RGE R 1 2 B Al
b7 E R B B 1A C, MR B S WfE N
BA T AR RE R FE AT 24k, SR B B 10 gk
1Talifh, BHUS T — At R, HATAE 1 Al
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