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

CHEN Jingwei', PENG Xiuling', XU Tiantian’, CHENG Qingfang™*
(1. Zhejiang Kangle Pharmaceutical Co., Ltd., Wenzhou 325013;
2. Jiangsu Key Lab. of Marine Pharmaceutical Compound Screening, Lianyungang 222005)

ABSTRACT: (4-Amino-2-chloro-5-pyrimidin) ethan-1-one reacted with ethyl 2-bromoacetate in the presence of
piperidine to give 2-chloro-6-bromo-5-methyl-8 H-pyrido[2,3-d] pyrimidin-7-one, which was followed by a alkylation
with chlorocyclopentane to afford 2-chloro-6-bromo-8-cyclopentyl-5-methyl-8 H-pyrido[2,3-d]pyrimidin-7-one (5) in
70.4% yield over two steps. Then after a condensation with tert-butyl 4- (6-aminopyridin-3-yl) piperazin-1-carboxylate,
the corresponding product was subjected to a Heck coupling with butyl vinyl ether with triethylenediamine (DABCO)
as the catalyst to produce 6- (1-butoxyvinyl) -8-cyclopentyl-5-methyl-2-[ [5-[ [4- (+-butyloxycarboryl) ] piperazin-1-yl]-
pyridin-2-yl]amino]pyrido[2,3-d]pyrimidin-7 (8 ) -one. Then the latter was subjected to a hydrolysis by HCI to give
palbociclib with a total yield of 44 %, and a purity of 99.7%.

Key Words: palbociclib; CDK4/6 inhibitor; Heck coupling; improved synthesis
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I, DL P A A FIYRAR L 4 5545 2- 4 -6-
IR -8- IRIRIE -5- FIE 8 H- EnE I [2,3-d] Mg -7-
il (5). tL&MS 5 4-(6- BIEMnE -3- %) R -
1- HER AU T Hig (6) fHIEETS 6- ¥ -8- R LI -5- FIEEL -
2-[[5-[(4- BUT S PiAE ) WRME -1- J& T ming -2- & ]-
] keIt [2,3-d] WERE -7 (8H) -8 (7), 75
T O EEREZE Heck fREXAS 6- (1- IR T AL 206
B ) -8- BRI EE -5- HIKE -2-[[5-[ (4- FUT 480 ) -
WRIGE -1- 5 ] e -2- 5 ] &0 ] mbne gt [2,3-d] w5
e -7 (8H) - B (8), FL/KMMARTRIE 1, Sk
H39.8%. HIXIEAIELL FAZ : Ol & 51,
Heck R S [AIFH (KT 36 h) 5 7 4 20 B,
BB, 4 BIBCREML (59% ). @4 7T, %A
(R SEAZ AR 57 TR 28 A BEAE ol AR i f rp & 7= 2R
S BIRTAE, FELElRE. Ol 8 1,
K AR (2- FRIEBEIRIE ) BEA RUA . A
i, HXPRASSAEEBUR, 38U KA H %
@il & 1 I, SR A RGN AR A, TRl Re AR
FH T R T 2 S DR B T T

KRS Bk T 2R, X1 0amRTEH
ekt (B . Ofil#s 5B, DL 4- 258 -2- & -5-
WANE T (2) NIEEL, TENRBEVEH N 5IR 4R LB

(3) A1 2- A -6- W -5- FIE -8H- Eme If [2,3-d]-
BENE -7- [ (4), SEARRIEAE RS 5. &%
%5 IRBOEER, AFRA, R 70.4%, EJ7
ECHIFLRIFFSREA (L F)5 CN105968108A) .
@fil% 7, ZE ek Y, U O AR
AR SCERIRE T, SR NN 2 £ B R B
DL BRI R, T 20 CRRL. AL LE
e 5 CEEMERE, HMALEYS T=
TR 0.5 h J5, INF#AE 60 CHIFERM 5 85
HNINZ) 0.4 5 BE /R B IR SR SAbEE, S 1.5 fi%
JEE R B B CLRR SR R U B I R, Ui
87%. Oil% 81, LA=2M % (DABCO) f{#
SCHR AR BRI (2- ZESEBEZEIE ) B 1Y, AT
T, RMAERSAY FF 100 TP 4 h
BPET, PR T A, $m T L2 EIEE. @
&1, FHEEBAT Y, AHERS S, 4
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2- 5 -6- iR -5- FAE -8H- MIFH [2,3-d] MEIE -
7- B (4)

Kb AW 2 (a5 T A 22 R T I A R A+
99%, 172 g, 1.0 mol) . 3 ( B 5L & v BE &4k T A #],
99%, 145 ml, 1.30 mol). WREE (186 ml, 2 mol)
AT NG (2.5 L) InE PR, st
BI5) JE b S AR BN E 70 °C, FFRIR N 6 h
(SR 3 3 AR R B ) o Yk R MR A S S K
ZF, fFEEaREA. mprEEAS I 1 mol/L
B2 (2 L), HiPEEERE 1 h, HREHOEEN L.
g, EUFT 55 CRURMT, FHRHAREEL &,
Bk 4 4(252 g, 80% ). mp 213 ~ 215 C.
ESI-MS (m/z): 273.971 8[M+H]". 'H NMR (500 MHz,
CDCl,) 8: 8.73 (s, 1H), 7.79 (s, 1H) , 1.74 (s, 3H) .

2- §-6- )R -8- IR & -5- A A -8H- AL IE H
[2,3-d] WE0E -7- B (5)

a4 (277 g, 1.0 mol) . ZFRHN (92 g,
1.1 mol) . &ACFF ke (125 ml, 1.2 mol) FITE/KZ
g (2.5 L) &GRS, SRR 7 h, R
W B A R, TLCL AR . AWMl . &
FR Ol (4 0 1) ] BR RN A I8 48 SR
B A AEE 18 S E AR FIn A (4 L)
A1 mol/L #:fg (2 L), #i¥k 30 min J5#FE, AKX
B EE AN . g, JEPET 55 CRUEMT,
FHHF AR RS S AGEAKS(300g, 88%).
mp 191 ~ 192 ‘C ( 3k ' : 189.8 ~190.1 C).
ESI-MS (m/2) : 342.018 9[M+H]". "H NMR (500 MHz,
CDCL,) §: 8.86(s, 1H), 5.85 ~ 6.08 (m, 1H), 2.67 (s,
3H), 2.09 ~2.27(m, 4H), 1.89 ~ 1.99 (m, 2H),
1.69 (td, J=5.2. 2.7 Hz, 2H) .

6- )R -8- IFE -5- A -2-[[5-[ (4- WMT |k
) URRR -1- & ] WOE -2- & | fE& | MEH [2,3-d]-
WENE -7 (8H) - Hi (7)

P15 0 S RO W 3 IR IS
6278 g, 1.0 mol) M THF (3.5L), T 20 CHitk
30 min % 6 &AM, T 20 CLEEH M DA
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fb&: (121 g, 0.85 mol) ) THF (1 L) ¥, 1h
P 5E. W EE, SLZIn N 5(274 g, 0.8 mol) 1)
THF (2.5 L) BREW, =RHFE0.5h 5, Mk
£ 60 CHFERMN 2.5 ho FM0_ER IR AL EALEER
THF E7%% (0.35 L, 0.3 mol), FfE 60 CHitkx
N 1.5 h ZEAi . fFimil, BEIZE 20 °C, S
THF : 28 (3 1, 1 L), fitfe, A KEH AR
AT, TUKA T ORE 0.5 he HhuE, MEGHK KA
PR AR JE T 65 CHUR T4, 1535 ([
#£7(405 g, 87% ). mp>300"C (4hfi) ( SCHR '
KF 250 ‘C). ESI-MS (m/z) : 584.197 8[M+H] ",
'H NMR (500 MHz, CDCl,) §: 8.82(s, 1H), 8.30 (s,
1H), 8.19(d, J=9.1 Hz, 1H), 8.06(d, J=2.8 Hz, 1H),
7.34(dd, J=9.1. 2.9 Hz, 1H), 5.95 ~ 6.03 (m, 1H),
3.61 ~ 3.65(m, 4H), 3.12 ~ 3.15(m, 4H), 2.62 (s,
3H), 2.32(dt, J=14.9. 7.5 Hz, 2H), 2.12(dt, J=12.8,
6.6 Hz, 2H), 1.90 (dt, /=8.0. 6.8 Hz, 2H), 1.69 (dd,
J=10.4. 5.3 Hz, 2H), 1.50(d, J=3.0 Hz, 9H) .

6-(1- ETREZHE ) -8- K E -5- BE -2-
[[5-[ (4- T EFE) URIR -1- & T tig 2- & 1 §
B ] WoEH [2,3-d] BE0E -7 (8H) - Ei (8)

B TR RSO Z AW 3 Ik, A&
7(298 g, 0.51 mol) FIIETEE 2.5 L), =imfi+E=
7 AEREE, IINT 2 EFEEEE (510 g, 0.51 mol)
M= FHHE 2% (DIPEA, 160 g, 1.224 mol), 2
HBAE 30 min. I\ DABCO (6.8 g, 60 mmol) F
LR (9.6 g, 4.1 mmol), H4 ik FR ML
100 °C, R 4 h (B H 3 IR Bl N
REEWIEW ). TLCL A A : AWl . 4RO
fig (2 0 D] BRRMNTER. #EE65°C, A
THF (3.5 L) A’k (3.5 L), #ii$k 30 min, iE, JE
WRERG R T . IAIETE (5 L) fitd®, &
B RN, o E, JEUEH 4R ARk, I
T 60 CHEFE T4, 1SR alE Ak 8(240 g, 78% ),
4 99% [HPLC IH—1ki% : &84 Agilent HC-
Cs FE (4.6 mmx250 mm, 5 pm) ; A3h4E LM @ K
(30 : 70, % 0.1% TFA) ; ¥k K 235 nm; 4
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M 40 C ; ik 1.0 ml/min] . mp 208 ~ 209 'C ( X
mik . 188.1 ~ 188.8 “C ). ESI-MS (m/): 604.351 3
[M+H]". 'H NMR (500 MHz, CDCl,) §: 8.93 (s, 1H),
8.62(s, 1H), 8.11(d, J=9.1 Hz, 1H), 8.03 (d, J=2.8 Hz,
1H), 7.38(dd, J=9.1. 2.9 Hz, 1H), 5.97 ~ 6.08 (m,
1H), 4.43(d, J=1.6 Hz, 1H), 4.03(d, J=1.6 Hz, 1H),
3.79(t, J=6.4 Hz, 2H), 3.47 ~ 3.56 (m, 4H), 3.10 ~
3.16 (m, 4H), 2.46 (s, 3H), 2.29 ~ 2.41 (m, 2H),
1.86 ~ 1.99 (m, 2H), 1.76 ~ 1.93 (m, 2H), 1.61 ~
1.72(m, 2H), 1.51 ~ 1.68 (m, 2H) , 1.48 (s, 9H)
1.39 ~ 1.53(m, 2H), 0.93 (t, J=7.4 Hz, 3H) .

EEER (1)

B4 5 8(540 g, 0.894 mol) . 7K (600 ml) Fll
g (8 L) ML, HH5), WMARER
(4 L) ,30 min P 5. INFAZE 55 °C, HARIE RV S ho
TLCL &I A : & Wk : HEE (8 1 1] BRK
MZER, IR, AEAEEREE KRR
1 h, AEEfEAEgrE. #hik [Eam1HBRES.
) iy A5 i R i N B (4.5 L) FIoK (1 L) R
HW, RIET=IRM N 2.5 mol/L & AL A
(400 ml) & pH9 ~ 10, F=im#EHE 1h, g, U
PR A K AR BEBE %, FF T 60 CHEFE T ),
S EE A 1(368 g, 92% ), 4lifF 99.7% (HPLC
S AE Ak & 5 8) . mp 262 ~ 264 C (kY
264.2 ~ 265.5°C ). ESI-MS (m/z): 448335 6[M+H]",
'H NMR (500 MHz, CDCl,)§: 9.05(s, 1H), 8.87 (s,
2H), 8.14(d, J=9.1 Hz, 1H), 8.06(d, J=3.0 Hz, 1H),
7.58(dd, J=9.1. 2.9 Hz, 1H), 5.82 ~ 5.97(m, 1H),
3.38 ~ 3.51(m, 4H), 3.18 ~ 3.21 (m, 4H), 2.48 (s,
3H),2.35(s, 3H), 2.17~2.29 (m, 2H), 1.86 ~ 1.98 (m,
2H), 1.73 ~ 1.89 (m, 2H), 1.56 ~ 1.68 (m, 2H) .
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