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Application of Micro-droplet Technology in the Preparation of Functionalized Nanocarriers



HZN%/:}_{H Cl\/\/‘f)O
N ~

N 0]
H A H
P X
) /\/\0 N N \ N <——
AcO (\N i H N/XNH HO NO,
€
OMe 0 2 OMe
copanlisib

o/ N o

SN
N
BnO N/)\OH hN o NH,

OMe 0\) OMe

- iffRIL 3 (Pape

Comparison of H Membrane Prepared by HHL Method and Spray Coating Membrane

Contents H membrane Spray coating membrane

. . . The permeation rule was consistent. The osmotic water permeation volume
Properties and permeation rule of the membrane (custom-designed . . . .
was inversely proportional to the membrane thickness, and proportional to
the content of porogen.
Chemical structure The chemical structure was identical. There were no chemical reactions
(infrared spectrum analysis)

osmotic water permeation volume measuring device)

during the mechanical and physical blending preparation process.
Microstructure Surface Smooth and flat Uneven and rough
(SEM) Cross section Gully-shape Sponge-like honeycomb

Notes: "HHL Method" refers to Hot melt extrusion of membrane - Heat skin coating - Laser melt cutting (abbreviated as HHL)
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amrubicin hydrochloride

Amrubicin hydrochloride was synthesized with a purity of 99.8% and an overall yield E
of 39.5%. The optimized process was suitable for industrial production. H
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E Palbociclib was prepared with a total yield of 46%, and a purity of 99.7%,
! and the synthetic method of 5 has not yet been reported in literature.
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toremifene citrate

The chlorination of sulfur oxychloride was placed in the first step, which could avoid the degradation and isomerization of the product.
The reaction conditions of 4 were optimized. Under the optimal conditions, the (Z) -isomer ratio of 4 was high (Z:E=8:1).
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The site-specific integration method with Crispr/Cas9 technology can construct more stable and

higher expression cell lines with less time than the random integration method.
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Characterization of Liposomes § 100
particle size (110+5) nm H | é
£ potential (-17.6+1) mV 5 37.20 37.78
loading efficiency (9343) % SN-38 g
< - A3

Control

irinotecan N-38
(10 mg/kg) (5 mg/kg)
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Improved Synthesis of Toremifene Citrate

QIU Shuo', ZHANG Juan®
(1. Shandong Yingcai University, Jinan 250104,

2. Experimental Center of Affiliated Hospital of Shandong University of Traditional Chinese Medicine, Jinan 250011)

ABSTRACT: 3-Chloro-1-phenylpropan-1-one (3) was synthesized from 3-hydroxy-1-phenylpropan-1-one (2)
via chlorination, which was followed by a coupling reaction to give (Z)-4-chloro-1,2-diphenyl-1-[ (4-hydroxy) phenyl]-
1-butene (4). Then the latter was subjected to a nucleophilic substitution with 2-bromo-N,N-dimethylethanamine
hydrobromide and salification with citric acid to afford toremifene citrate in a purity of 99.45% and a total yield of 17%
(based on 2). In this study, the chlorination with sulfur oxychloride was placed in the first step, which could avoid the
degradation and isomerization of the product. At the same time, the reaction solvent, temperature, extraction solvent and
concentration temperature for the preparation of compound 4 were optimized, and the optimum reaction conditions were
as follows: ethylene glycol dimethyl ether (DME) was used as the reaction solvent with the addition of 3 at 0-10 C,
toluene was used as the extract solvent after the reaction, and then concentrated at 40-45 °C. In the crude 4 obtained under
this reaction condition, the (Z)-isomer ratio was high (Z : E=8 : 1), and then the (Z)-isomer of 4 (purity of 96.1%)
could be obtained by the subsequent simple crystallization.

Key Words: toremifene citrate; antineoplastic drug; process improvement
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FIR IR $h 242 SR AR B FEE K SF (5)
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R e (22) ZEBUAR] (R 3) RRgginE (&
4) AL, e TR MR LG ZRE
fi¥ (DME) A MEHA], #£0 ~ 10 CRMN, KM
JE AE BRI B 2RZEHL, JET 40 ~ 45 CREATIRYE.
Z R TR BIHL AL 4 (2) - RSB o
(Z : E=8 © 1), Pl a2 ST s by
BE R R R (25 96.1% ). R 2 Ik
7 it R RS e L, N 8 BRI K 2 HUR )
VN, ABLE LI FE R 4k 92 s N AS BE 15 6 R R
N5E4T. BT 3 A0 4- ¥ 5L — 2K B A DLE i R
Br2s, WCRHIIMAAE 60 “C /M 4 h i Mise 4 (Jx
REAE RS (Z) - B P2 A S AE M 26 A N R AR AL o
e 4 CS5hrdEs [ B REREAERAR, (2)-
A5 FD02802, (E)- &U4lk5 FD02801, &N
99% ] #k4T HPLC J8AMGIE LY, EH] 4 (2)-
AL, KT 2RMNFEMFRA. BERME, S

£ 1 REAHI 4 WRRFEEHENE " (1=3)
Fig.l Effect of Reaction Solvent on the Yield
and Quality of 4 (n=3)

Tl i/ % M AR (2 E)

THF 30.7 15:1
2-MeTHF 35.4 2501

DME 39.2 2.5:1

Ve HAR AT R SR 10 ~ 20 °C, RBUARIZMR I, W
AR IE 40 ~ 45 C

%2 RELREN 4 WRRFRENFNE ' (1=2)
Fig.2 Effect of Reaction Temperature on
the Yield and Quality of 4 (n=2)

S JEE/C LA/ % MR SR (Z  E)
-10~0 46.3 4:1
0~10 46.7 4:1
10~20 39.2 2501

VE e Al RS R R DME, RERUATIZ R .08, W4T
J¥40 ~45°C

3 HEUATIN 4 WERRENZE " (=2)
Fig.3 Effect of Extraction Solvent on the Yield and
Quality of 4 (n=2)

AL 1) H AR % RS = (Z 1 E)
LR T 46.0 4:1

DCM 43.4 4:1

oK 46.7 8:1

WY i S R A R RS DME,  RSREE 0 ~ 10 C (R
IseJEm#AE 60 °C ), IRAFIRE 40 ~ 45 C

T4 REREX 4 WERRENZE " (=2)
Fig.4 Effect of Concentrative Temperature on the
Yield and Quality of 4 (n=2)

WRARIRSE/C MR/ % RSB (Z ) e %

35~40 46.7 8:1 40.9
40~45 46.7 8:1 41.1
45~50 46.7 5:1 35.3

VE AR AR A R R DME,  ROSHRIE 0~ 10 °C (R
INFEJE M 60 °C ), HEHUE I HIZR

17%, Z7P=2iRE 99.45% .

- -1- FERF -1- 7 (3)

EiE, KHZE (800 ml) . 2 (5N s = BEZ R}
HAMRAR, 95%, 150.0 g, 1.0 mol) hn%E KNk
W, IR 20 ~ 30 °C, L2 AAIEER (143 g,
1.2 mol), Ve, WI#E 70 °C, kSt M S ho
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TLC[ EBF# . IECkE : 4 AHEE (5 1 1)] BiRx
MN5E4. BHIE 50 ~ 60 C, WIEWRYEZE T8 EY.

ANITHZE (300 ml), MR R =D RN, %
W20 ~30 °C, WA RFFEM 1.0 mol/L
(R BRERBA R (300 ml) , i FE 4R S 45+ 15 min, 709
ik 50 ~ 60 C, BHHEMKkYG LMY, 58
oAk 3(155 g,91.7% ) . mp 45 ~ 47 °C ( 0k 1
46 ~ 49 °C ) ; 'H NMR (400 MHz, CDCl,)§: 7.91 ~
7.96 (dd, J=8.0. 1.4 Hz, 2H), 7.52 ~ 7.60 (tt, J=7.4.
1.4 Hz, 1H), 7.46 ~ 7.53 (m, 2H), 3.89 ~ 3.94(t, J=
6.9 Hz, 2H), 3.40 ~ 3.51 (t, J=6.9 Hz, 2H) ; "C NMR
(100 MHz, CDCL,) §: 196.7, 136.3, 133.6, 128.7,
128.0,41.3, 38.7.

(2)-4-F -12- ZFKE -1-[4- BE ) FTHE ]-1-
T (4)

EI6, KEH (209 g, 3.2mol) 1 DME(2.5L)
I RS, 450 10 ~ 30 'C, BREBEE N, 22
& ibek (607 g, 3.2 mol), WHE, MIE
50 CHiHERBL3 he WHIZE 0~ 10 C, [HW M
3(135 g, 0.8 mol) [¥) DME (300 ml) ¥&VRAN 4- $25E
TR (159 g, 0.8 mol) ) DME (500 ml) & .
TEE, N#E 60 °C, iR M4h, TLCL EFF 7 -
ECk . 2Bl (3 0 1)) BRRMNESe. B
£0~10°C, JOA 1.1 molV/L HIHiEE (500 ml) VK
R, I IERR EAEY . B F 2R (5 L) L
A WA 1.0 mol/L B IRENER (1 L) Fiaf
bk (2 L) Peisk. iR 45 CULR, RFEHHIAHE

i 4(Z 0 E=8 © 1). ¥ ERMHSMBEFERT
FEE (200 ml) 5B (200 ml) KRS AT, I
W AS CHIGE, REAREEO0~5C, HHram
ho IJE, WEUHT 45 CEHNXTHEEEE, H8A
Bk 4(110.2 g, 41.1% ), 4 96.1% [HPLC
JH—4k¥% . & 4£4% Ultimate XB-C #F (4.6 mmx
D RENAR A 0.1% R, B: ZJ,
B WM (0 min: B 10% , 10 min: B 95% , 12 min: B
100% ) ; i 1.0 ml/min ; ARk K 210 nm ; 42
B 40 C 1. (E)- Ftfi & 0.47% [HPLC 51 -
€. i&4x Develosil Cy, £ (4 mmx100 mm, 5 pum) ;
AAAR 0.5% = L& (HBRIAZE pH 3.0) @ &
5 © THF(55 : 40 @ 5) ; ARk K 240 nm; (E)-
RIS (Z) - AR R R R 4 5028 5.15 min
F15.45min, HA4 R 1.90], mp 81 ~ 84 °C (X
ik ;81 ~ 84 °C ) . 'H NMR (400 MHz, DMSO-d,) &
9.20(s, 1H), 7.23 ~7.27(m, 5H), 7.15 ~ 7.23 (m,
5H), 6.60 ~ 6.62(d, J=6.9 Hz, 2H), 6.40 ~ 6.42(d,
J=6.8 Hz, 2H) , 3.32 ~ 3.35(t, J=7.1 Hz, 2H),
2.50 ~ 2.57(t, J=7.5 Hz, 2H) ; MS (m/z) : 334.11,
336.11[M]".
FEERAKZS (5)
=R, F 4(100 g, 0.3 mol) . Pl (3 L) A1 N,N-
THERER O EIRIR Y (93 g, 0.4 mol) INE KR
R, 0 25 mol/L S A EAKIE W (100 ml)
IR . ARIGIAE 50 CHtdE/ N 4 h. TLC[ &
FA . SRR FEE (20 ¢ 1) ] BaRRNE4A.

250 mm, 5 pm)
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REE R, HRMEmEA4K 200mD) F, H
A AT, . JEUET 45 CEN TR IEE,
BT E AN ZE S (200 ml) R, 2248 R N IE Pk
(350 ml), #HEFEATEG 2 h, TJE, BEURT 45 CHIX
TR EE, [EOEAKS5(86g, 70.6% ), 4ifE
99.2% [HPLC JH—{kik : &3%42 Ultimate XB-C,q
FE (4.6 mmx250 mm, 5 um) ; AEHAE A: 7K (4 0.1%
TFA), B: &JiE, BEEBEN (0 min: B 10% , 10 min:
B 95% , 12 min: B 100% ) ; #ig 1.0 ml/min ; A&
¥ 210 nm; 4238 40 C 1. (E)- k& &
0.24% (HPLC 26577 3CAHIE ) . mp 107 ~ 110 °C
(k™. 108 ~ 110 'C). 'H NMR (400 MHz,
CDCly) 8: 7.31 ~ 7.40 (m, 2H) , 7.25 ~ 7.31 (dt,
J=7.0, 3.5 Hz, 3H), 7.19 ~ 7.25(dd, J=9.2. 4.5 Hz,
2H), 7.12 ~ 7.19(dd, J=6.8. 4.3 Hz, 3H), 6.73 ~
6.86 (m, 2H), 6.58 ~ 6.62(dd, J=7.1. 4.5 Hz, 2H),
3.88 ~ 3.91(t, J~5.3 Hz, 2H), 3.37 ~ 3.42(t, /~7.8 Hz,
2H), 2.86 ~ 2.93 (t, J=7.1 Hz, 2H), 2.62 ~ 2.70 4,
J=6.3 Hz, 2H), 2.26 (s, 6H) .

MBS RS (1)

kT ", % 5(80.0 g, 0.197 mol) HZE
P (600 ml) H1, IIAMIEER (48.6 g, 0.25 mol),
T S G IR R S 0.5 ~ 1 he W EIE SR, 1Tk,
JEDEHI AR (80 ml) Peigk, T 50 CH M1 1HE,
41(745 g, 63.2% ), 4 99.45%, (E)- FHfk
HE0.16%, 1 55 99.38% (4. FHME LS
AT 7S R [E 258 2015 4ER ) » mp 160 ~
162 C (P E 258 2015 A : 159 ~ 163 C) ;
"H NMR (400 MHz, DMSO-d,) §: 7.33 ~ 7.37 (m,
2H), 7.24 ~ 7.32(dt, J=6.6, 3.8 Hz, 3H), 7.19 ~
7.24(dd, J=10.0. 5.1 Hz, 2H), 7.12 ~ 7.19(dd,
J=7.8. 4.3 Hz, 3H), 6.76 ~ 6.78 (m, 2H) , 6.55 ~
6.58(dd, J=6.7. 5.2 Hz, 2H), 3.90 ~ 3.93 (t, J=
5.5 Hz, 2H), 3.39 ~ 3.43(t, J=7.3 Hz, 2H), 2.90 ~
2.94(t, J=7.3 Hz, 2H), 2.62 ~ 2.65(t, J=5.8 Hz,
2H),2.53 (s, 4H), 2.28 (s, 6H) ; MS (m/z) : 406.19

- 193 .
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