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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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flupentixol decanoate

(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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DI-CAFOS® A150 ¥¢
C1890D PASAOAS
Emcompress® Yy

Fujicalin® SG PAGAS

- - A-TAB PAGAS
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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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Synthesis of Flupentixol Decanoate

CHEN Daopeng', WANG Shengqing', YANG Xiangping', MA Yangin', ZHANG Guisen’

(1. Jiangsu Nhwa Pharma. Corporation, Xuzhou 221116,
2. School of Life Science and Technology, Huazhong University of Science and Technology, Wuhan 430072)

ABSTRACT: A new method for the separation of (Z)-flupentixol(8) was developed. (Z/E)-Flupentixol
hydrochloride (6) was synthesized from 2- (trifluoromethyl) -9H-thioxanthen-9-one (2) via Grignard reaction, dehydration

and addition with a yield of 69.6%. Compound 6 was freed with aqueous ammonia, after quantitative addition of HCl/

ethyl acetate, (E)-flupentixol hydrochloride precipitated preferentially. The (E)-isomer was filtered out and the mother

liquor was recovered and then re-salted to obtaine (Z) -flupentixol hydrochloride (7). Then 7 was subjected to dissociation

and recrystallization to prepare 8 with a purity of 99.9% and a yield of 29.6%. Finally, 8 reacted with decanoyl chloride

to afford flupentixol decanoate in a total yield of 15.3 % (based on 2).

Key Words: flupentixol decanoate; schizophrenia; isomer; isolation and purification

FIRMGENE 2 ER MG (flupentixol decanoate, 1),
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PESCHRARIE 1% AR S % (Z/E) -
FIRMEN, AR (2)- FIKMERE (8), 85 M
A3 BbRA B e GRUIRME IR 4 ) 4% 532 SCHiR A
i Z Y, BRI EIREN (2) - B (E) - B
WRLEBIRE 1 0 1, PR /ERE 7 A9 B m 4R 1Y
(2)- BUFHIE (= 99.5% ) HAMHl4 1 e,

H AT SCHRIRIE ) 8 i & ik 2 2 8 . O
H kXS (ZIE) - SRMEREREAT 73 4 dt, AT
8 ~ 9 IRIPREE A FIAFALSEN 99.0% 1) 8, e
AR 3% U0 kAR, BREEBL ALK,
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@¥ (ZIE) - 5K MR SR H e SRk lg , 1 FH g
TEVEF R R (2)- B (E) - BIES 4 5,
SRIG KR Aifks3 8, 2 IR 20.1% . %k
FE7= 2R AN FE J5 A BTk, (Ex 50K SR %
Ny, HEAREmME, 6 REdxt A R
H & TR

MR EIR BB, RIS, AR
FR T —MorE 8 ik (B 1) . BEAH N
J7VEL R IRMERE ) 20 g3 -9~ MEMEEH (2)
5I% R SR B A KR A 2- =R 5 -9- 4%
P2 -9- BEMEEE (3), 3 Wik 2- =5 % -9-
WEPISEENE (4), 4 5 N-(2-F23) IRE (5) &
IR NS (Z/E) - FIRMERT ERFR 2R (6), 3 DUl
69.6% . RJ5 FHZE KM 6 5, FHEEIMA HCY &
R O W5 FLAE A R A 675 (E) - SIRMENG 5 R &
JERRE A, RERIAICR RS (2) - DR MM 4 R 45

Cl\/\

CHy

g/\c H, OH

_O T | ke

OH

S

(7). 7THAWE. ELW1T8, 4 99.9%, 24
W2 29.6% . o 8 MIZSTEGUR M RIFR 1, sl
153% (LL21it).

A KA E RN HCL(1.4 5K ), %
33 (E) - SIRMENE Eh R 28, RER BT R R 15 7.
EFH WA R (E) - IR BER R IR #6107 il #h
Prd, MARFIE (2) - BR0 (E) - B E R ER VAR FEAS
5], BRI 1R R &1 96 W M el 75 22 2 i BE R & (1)
HCI 3k, ARSI RINAZ) 1.4 5B /R &1 HCL
Frih (E) - Hfk ;s #ImA = 2 5 BE /R &%) HCl,
M (Z) - B9 (E) - B R 2B o 10 B vk
L B L R ISR 1

SIS 43

2- ZHEE -9- HAE -9- EMEE (3)

BARYTT, FEH S (626 g, 8 mol) & T
THF(1.8L) . =% T, KEEE (480g, 20 mol)

CH;COCl \ 5

BT L FC l

(Ac)0

N BV, Hitl OH
N
F3C | 2 HCI NI I\O\I
O O 2)HCI/EtOAc(1.4 eq) EEleid | Ol 1)NH;- H,0
S 1 NH;-H,0 CF; 2) H Lk
6 (Z/E) 2)HCI/ EtOAc O s O
7(2)
OH
J/ (\N/\/OY(CHZ)XCI%
N
N 0
N\) Q
\ ZETH A
CF; ‘
Soe CLor

S
1

E1 18MEamE%E
Fig.1 Synthetic Method of 1
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1 THF (1.8 L) InZ MR FEHE, 5 Fd i im
AW (4150 ml), 51K ; 285 T 45 ~
50 CH 0T A PR TN IE S THE R, Hl454& IS
Ry, AHE 25 CE.

BAMGTT, B <30 °C, ¥ ik R
% 2(1.12 kg, 4.0 mol) ] THF (6.4 L) ¥+, 5,
kiR SN 1 he B SN A 1.87 mol/L )5
KR (10 L) o, o3, KA FZE (2.4 L)
AHL, AIEHAE, H 1.87 mol/L &ALk AW
v PR ZEBRIE ISR ARy (A EREE ) 3
(1326.5¢g), WHE>100% (SHLEEH ). Bub
BRI T 40 ~ 45 CHWMZENE (50 ~ 100 Pa)
T#2h, H T4 #HiE. 'H NMR (400 MHz,
CDCL,) &: 7.07 ~ 8.09 (m, 7H), 5.32 ~ 5.44 (m, 1H),
4.88 ~ 5.13(m, 2H), 2.93 (s, 1H), 2.63 ~ 2.66 (m,
1H), 2.48 ~ 2.55(m, 1H) .

2- ZHEBE -9- THEAEEM (4)

B ERFAIBETHER (2.0L) 1, k=
40 'C, WhNZ A (23.6 g, 0.32 mol) [ ZFRET
(724.8 g, 7.2 mol) V&, WEE, hN#ZE 60 ~ 65 C
SR 1 e 3 ZE BRI FRIAHCR Y, IR (2.6 L)
PirE, Ak aE A . i, T 40 ~ 45 C
JETHE 6 h, ke OEAk4(1 108.6g, 91.1% ).
mp 84.8 ~ 86.5°C (3CHk ' : 86 ~ 88°C) ; 'HNMR
(400 MHz, CDCl,)$: 7.23 ~ 7.79 (m, 7H, Ar-H) ,
6.77 ~ 6.93 (m, 1H), 6.57(t, J=7.3 Hz, 1H), 5.58 ~
5.60 (m, 1H), 5.37 ~ 5.41 (m, 1H) .

(ZIE) - RIRMEMEELESE (6)

B 4(1.10kg, 3.61 mol) #15(5.28 kg, 36.1 mol)
A& 10 L BIEAF, Ii#E 100 ~ 102 CHi k=
N 12 he JREZEBREEM S, BHCRY. R
R FIMAHRZE (6.0 L) fK (2.4 L), FT70 C
b 15 mine 70, AHAFEHAK (2.4 L) ik,
P R AR A3 Wk Y. I NI TR (14.3kg) R
fif, ¥ EEIE N 4.4 mol/L () HCl 2.8 2. (4
1.5L1) % pH 2 ~ 3, fFratEAafr, 48t
4h, FhIELSEE LA A,

IF4) 75 [ A N KA — & B8 (DCM, 3.2 1),

thE £ 2 T4 & Chinese Journal of Pharmaceuticals 2019, 50 (4)

PP TR mEAK (4 1.1L) HE pH9 ~ 10, 20K,
KA DCM (1.6 L) ZEHL, & IFAHUAH, FH7K (1.6 L)
e, FHTCKBRERAN T, ik, MR ER 415
Wk, KT AR (14.3 kg) o, HitdE g
4.4 mol/L FJHCV TR Ll (£ 1.4 L) % pH2 ~ 3,
HRAOEEN . BidE4 h, HhiE, JEYFT 60 C
WE T B -8h, 13K [ & [H 14 6(1402.3g,
76.4% ), 4lifF 99.4% [HPLC MHAIH—4bi% . &t
# YMC-Triart C g £ (4.6 mmx150 mm, 5 pym) ; /A&
A HEE . O ¢ BERRE A (20 1 30 1 50);
AEB 40 °C; iz 1.0 ml/min; #7230 nm] . (2) -
FRIRLEE 46.3% [HPLC AMRik « &igAE (KFI4F
Hypersil B (4.6 mmx250 mm, 5 pm) ; 7zh48
KoCEK D RAEE D IEBE (2 14 1 150 1 850) ;
A28 35 °C; ik 1.0 ml/min; &Mk Kk 254 nm ;
(Z) - ORI [R] D 8.49 min, (E) - SA441H
10.29 min]. mp 236 ~ 239 C ( ik " : 237 ~
239 °C) ; '"HNMR (500 MHz, CD;0D) &: 7.29 ~ 7.84 (m,
14H), 5.99 ~ 6.02(t, /=7.1 Hz, 1H, Z- ), 5.93 ~
5.96(t, J=7.3 Hz, 1H, E- %), 3.90 ~ 3.96 (m, 4H),
3.76 (s, 16H), 3.47 ~ 3.51 (m, 4H), 3.44 ~ 3.45 (m,
4H), 3.02 ~ 3.06 (m, 4H) .

(Z)- AIRIEMEELEREL (7)

] 6 (1.4 kg, 2.76 mol) A/ (1.4 L) F
DCM (2.8 L), #iiHE Fihnz K (27900 ml) =
pH9 ~ 10, 73, /KMH DCM (1.4 L) #H, &I
HHUAE, 7K (L4AL) ¥, HIGKRBRAT R, ik,
PEAR IR AGAFWOR D o 0] BT A PIR A4 N P
(11.0 kg) FHEAEEME, 0 4.4 mol/L () HC 18
Z.ig (878 ml, 3.86 mol), A AN H . HhiE,
PEDRRE TR F A (6713 g), JERIEI.

Ve 1m0 WS ) 0 R R A A 45 R A, i N K
(700 m1) f1DCM (1.4 L), #t# FhnEK (4
600 ml) % pH 9 ~ 10, 4, /K+HH DCM (0.7 L)
RE, AIFAEHIAME, HAK (0.7L) ¥, HEKH
BN T4, g, MR RS =T kA
TN (5.5 kg) VfE, BidE NN 4.4 mol/L 11
HCl/ ZB2 2.l (%1500 ml) % pH 2 ~ 3, HE
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AT H . 8, JEDREUE TR 25 B A
7(536.6 2,383% ) . 4% 99.6% (HPLC %14 [F 1),
(Z) - SEMIRALE 89.4% (43 M 7R L) .

(Z) - FIUREME (8)

¥ 7(530.0 g, 1.04 mol). /K (0.5 L) f1 DCM
(LOL) hn# i, fidE, wmzsK (£ 400 ml)
WZE pH 9 ~ 10. 77K, KA DCM (0.5 L) #HX,
G AN, 7K (0.5 L) Beik, HIGKRRT 1%,
U8, PRI IR ORI . IO\ Bl (1.2 1),
ey, ARERER, R, A A aBEETH.
g, JEVET 45 Col TS o (4 8(312.8 g,
71.2% ) o (Z)- AIMRAEREE 99.9% (A 77kl F) .
mp 101 ~ 102 °C ( gk " : 101 ~ 102°C). 'HNMR
(400 MHz, CD,0D)§: 7.26 ~ 7.69 (m, 7H), 5.98 ~
6.02 (t, J=6.6 Hz, 1H), 3.61 ~ 3.64(t, J=5.2 Hz, 2H),
2.55 ~2.83(m, 14H), 1.87(s, 1H) ; ESI-MS (m/z) :
435[M+H]". (4R 7E: gl LWk fa il 7) .
VEZZAE I AR, B M % A L
ROREF, LRG58, WA OB )

FURRE ML ARAE (1)

$ 7(310.0 g, 0.71 mol) FIAHEH (800 ml) i
RN, BRI E A, SR8 NS A
(162.5 g, 0.85 mol), JNEE, JN#E 2 he FHVK
KK R SERAENE L) 10 °C, I DCM (1.0 L) #
0.55 mol/L [ #: 2 (500 ml) , FiE#E, /0. FF2KAH,
HHLFHFZK (300 m1x3) ¥, FFH 1.8 mol/L FI&ft
BN (300 ml) ¥k, HITC/KBRBREAT1%, HhiE, &
WA MR . MAN B 2B 2.0 L), Hidt:,
AAEEAYTH, s, JEPFT 50 CHETHE 6 h
BAGEK (416.2 @) o W iZE RN E B EHUT B
(2.5L) o, #HidkE, <8 C, i 0.36 mol/L
BRI (1.8 L), HiHe, 0. F¢2/KAH,
HHF K (900 mix3) ¥, FTE /Ko ERE: T )%,
g, JEBURE (30 ~ 150 Pa) WRAEF M (iR
M1(312.6 g, 744% ), 4ifE 99.7% [HPLC (R4
—Akyk . &if4E Waters Symmetry C g F (4.6 mmx
250 mm, 5 um) ; AFHAE BERER © ZERRE 0 96% 4
g (11250 @ 750) ; A23& 40 °C ; ik 1.0 ml/min ;

¥k 230 nm]. 'H NMR (400 MHz, CDCL,)$:
7.28 ~ 7.69 (m, 7H), 5.98 ~ 6.01 (t, J=6.6 Hz, 1H),
420 ~ 4.23(t, J=5.9 Hz, 2H), 2.31 ~ 2.66 (m, 15H),
1.61 ~ 1.71 (m, 4H), 1.28 ~ 1.31(m, 11H), 0.88 ~
0.91 (t, 3H) ; ESI(+)-TOF/MS (m/z): 589[M+H] ",
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