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(21) 1-2021-00680

(57) Sang ché dé xuat hop chat borat cua dan xuét azetidin, cu thé lién quan dén
hop chat c6 cong thuc (1) hoic mudi dugc dung caa ching, ddng phan hd bién cua
chung, dong phan lap thé cua ching hoic ddng phan hinh hoc cia ching, ciing
nhu tinh thé cta chlng, va dugc pham chaa hop chat nay dugc st dung dé diéu

tri hoac ngan ngura bénh da u tay.

1
(RY)
n (R6)m
(1)
AD0D- ‘

o, 3O00 | '

= |
2 |

E = 50 | |

(D. ! | |

2o oo [

¥ ! il

=1 - | | | il

© I | (1 I

GO0 i I 'Y
il |
| ‘I i \ A I||l
SO0 [ il i ,:'i ) -\w—.{ w I"v; ',|
/o I / 1 /v Mww
S W AN W WAy A
° 10 s o %0 35 1o



45896 1/66

Linh vire k§ thuét dwgce dé cip

Sang ché dé cép dén hop chit borat ciia dan xudt azetidin, tinh thé ctia hop chit
ndy, duoc phim chira chit twong tu va cch st dung twong tu trong diéu tri cac bénh

lién quan dén da u tay.
Tinh trang k§ thuit cia sang ché

U da tay (multiple myeloma - MM) 1a cdn bénh tang sinh 4c tinh cta bao tuong,
dic trung boi sy tang sinh bét thudng cta bao twong v tinh trong tiy xwong va dan dén
pha hiy chirc nang tao méu, xut hién cc ton thwong tiéu xuong trong xwong va phat
hién cac globulin mién dich don dong hodc cdc manh ctia ching (protein M) trong huyét
thanh va/hodc nude tiéu, va cac biéu hién 1am sang cta bénh la dau xuong, thiéu mau,
ching tang canxi huyét, suy giam chiic ning than, nhiém tring va xuét huyét, v.v.
Bortezomib 12 chét Gc ché proteasom c6 thé ddo nguoc dé diéu tri bénh u da tiy bang
cach thiic ddy qua trinh gay chét té bao theo churong trinh ctia cic té bao u tiy. Tuy nhién,
tinh trang khang bortezomib da phat trién & mot bo phan cac bénh nhan u da tiy khi didu
tri lau dai. Vivay, van can nhitng loai thudc mdi, an toan va c6 do 6n dinh cao trong diéu

tri bénh da u tay.
Ban chit ky thuft ciia sing ché

Séng ché d& xuét borat ctia dAn xuét azetidin, 12 tién chit ctia hop chét axit boronic
ctia dAn xuét azetidin va t6t hon hop chét axit boronic vé @6 6n dinh.

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thire (I), hodc mubi dugc
dung cta chung, ddng phan hd bién cia ching, ddng phan 1ap thé ctia chiing hodc dong
phéan hinh hoc cua ching,
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trong do,
vong A duge chon tir nhom bao gdm phenyl va heteroaryl 5-10 nguyén tr;
mbi R! duoc chon mot cach doc 1dp tir nhém bao gé)m halogen, CN, OH, NHo,

C1.6 ankyl va Ci.6 heteroalkyl, trong d6 Ci-s ankyl hodc Ci- heteroalkyl dugc thay thé
ty y béng mot hodc nhiéu nhom dugc chon tir nhom bao gém halogen, OH va NHz;

n dugce chon tr nhom gém 0,1,2,3,4vas;

R2 va R® ddu duoc chon ddc 1ap tir nhém bao gdm H va Cis ankyl;
R* duogc chon tir Ci.6 ankyl;

RS duge chon tir thom bao gom H va Ci.3 ankyl;

vong D duoe chon tr di vong 5-10 nguyén t, trong do di vong 5-10 nguyén tur
duoc thay thé bai it nhat mot =0;

mbi R® dugc chon doc 14p tir nhém bao gé)m halogen, OH, NH,, COOH, Ci
ankyl, Cs.6 xycloankyl, C1.6 heteroalkyl, Ce-10aryl va heteroaryl 5-10 nguyén tu, trong
d6 C1.¢ ankyl, Cs.6 xycloankyl, Ci.¢ heteroalkyl, Ce-10 aryl hodc heteroaryl 5-10 nguyén
tir duge thay thé tiy ¥ boi mot hodc nhiéu nhém duge chon tir nhom bao gbm COOH,
halogen, OH, NH, va SH; va

m duoc chon tir thom gom 0, 1,2, 3,4 va 5.

Ngoai ra, sang ché con d& xudt tinh thé ciia hop chat nay, va duoce phAm chtra hop
chét c6 cong thire I, hodc mudi dugc dung cta ching, ddng phan hd bién cta ching,
ddng phan 1ap thé cia ching hodc dong phan hinh hoc ctia chiing va/hogc tinh thé ciia
hop chit nay.

Theo mot sb phuong 4n, vong A dugc chon tu nhom bao gém phenyl va
heteroaryl 5-6 nguyén tu, trong d6 heteroaryl 5-6 nguyén tt c6 chira it nhit mot
nguyén tt vong duge chon tir nhém bao gbm nito va luu huynh. Theo mot s6 phuong
an, vong A dugc chon tir nhém bao gbdm phenyl, pyridinyl va thiazolyl. Theo mot sb

phuong an, vong A la phenyl.
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Vb t4 vén tit cac hinh vé

FIG. 1 12 mAu XRPD ctia tinh thé dang I ctia hop chét I-1 dugce didu ché trong vi
du 4 cha sang ché; va

FIG. 2 1a mAu XRPD két qua cta tinh thé dang T ctia hop chét I-1 théng qua tinh
toan.
M6 t4 chi tiét sang ché

Theo mot sb phuong 4n, mdi R! duogc chon doc 14p tr nhém bao gém halogen,
CN, OH, NH,, C1.3 ankyl va Ci.3 alkoxy, trong d6 Ci.3 ankyl hodc Ci-3 alkoxy duogc
thay thé tuy ¥ bang mot hodc nhiéu nhém duge chon tir nhom bao gbm halogen, OH
va NHa. Theo mot 36 phuong an, mdi R! duge chon doc 1ap tir nhom bao gém halogen,
CN, C1.3 ankyl, hoac Ci3 ankyl duogc thay thé boi mot hodc nhiéu halogen. Theo mot
sb phuong én, mbi R! duoc chon doc 18p tb nhém bao gé)m flo, clo, bromo, iodo, CN,
C1.3 ankyl, hodc C1.3 ankyl dugc thay thé bsi 1, 2 hodc 3 flo. Theo mot sb phuong an,
mdi R! duge chon doc 18p tr nhdém bao gém flo, CN va triflometyl. Theo mdt sb
phuong 4n, mdi R! duge chon doc 1ap tir flo.

Theo mot sb phuong an, n dugc chon tr nhém bao gém 0, 1 va 2. Theo mot sb

phuong an, n dugc chon tir nhém bao gbm 1 va 2. Theo mt sb6 phuong 4n, n 12 2.

Theo mdt sb phuwong 4n, don vi chu tric cua hop chét c6 cong

P\ | /
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o R') X
thire (I) dugc chon tir nhom bao gom (R ;o ya R .

O
Theo mdt sb phwong 4n, don vi chu tric ctia hop chit ¢6 cong

/ / / R1 /

thre () duoc chon tir nhom bao gdm R' | R , R' ya R
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RO
Theo mot s6 phuong 4n, don vi cAu tric ctia hop chat c6 cong

/

7 7 S_,\,&
O O e 1
F , T , NC ,

thire (I) duoc chon tr nhom bao gbm CFs va

N 7/
4 \ F

(R‘)n\®,/
F . Theo mdt sb phuong an, don vi chu tric cua hop chét c6

7
7

cong thue (I) 1a F

Theo mét s6 phuong an, R? va R® déu dugc chon doc 14p tir nhoém bao gdm H va
Ci.3 ankyl.

Theo mot sb phuong 4n, R? va R? déu dugc chon ddc 1ap tir H.

Theo mdt s6 phuong an, R* dugc chon tir Cs.5 ankyl. Theo mét sb phuong 4n, R*
dwoc chon tir Cq4 ankyl. Theo mdt sd phuong an, R* 1a isobutyl.

Theo mot s6 phuong an, R® duge chon tir nhom bao gdm H va metyl. Theo mot
s6 phuong an, R 1a H.
Theo mdt sb phuong 4n, vong D dugc lya chon tir di vong 5-10 nguyén tir, trong
d6 di vong 5-10 nguyén tir duoc thay thé bang mot =0. Theo mot sb phuwong 4n, vong
7o)
1l Ie
D duoc chon tir di vong 5-10 nguyén ti, trong d6 vong D la O . Theo mdt sO

phuong 4n, vong D dugc chon tir di vong 5-10 nguyén t, trong d6 vong D la

O , va cac di nguyén tir trong cc nguyén t vong ctia di vong 5-10 nguyén tir

chi bao gom bo va oxy.
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Theo mot s phuong 4n, vong D dugce chon tlir nhém bao gbm di vong 5 nguyén
ti, di vong 6 nguyén tu va d1 vong 10 nguyén ti, trong d6 di vong 5 nguyén t, di
vong 6 nguyén ti hodc di vong 10 nguyén tr duge thay thé {t nhét béi mot =0. Theo
mot sb phuong an, vong D dugc chon tir nhém bao gdm di vong 5 nguyén tir, di vong
6 nguyén ti va di vong 10 nguyén tu, trong d6 di vong 5 nguyén ti, di vong 6 nguyén
tir ho#c di vong 10 nguyén tir dugc thay thé bai mot =0. Theo mot s6 phuong &n, vong

D duoc chon tr nhdém bao gbm di vong 5 nguyén tir, di vong 6 nguyén ti va di vong

D
%)

10 nguyén tt, trong d6 vong D la O . Theo mét sb phuong 4n, vong D dugc

chon tr nhom bao gdm di vong 5 nguyén to, di vong 6 nguyén tu va di vong 10

g
I D
ON

1
nguyén ti, trong d6 vong D 1a O ,vacéc di nguyén tr trong cdc nguyén tr vong

ctia di vong 5 nguyén tt, di vong 6 nguyén tir hodc di vong 10 nguyén tir chi bao gdm

bo va oxy.
}%/O
5
Theo mdt s& phuong 4n, vong D dugc chon tir nhém bao gdm O,
\\\\ /O \\\\ /O AN
B B g0
O @) O
O wva o) . Theo mot s6 phuong an, vong D 1a 0.

Theo mbt sb phuong 4n, m duoc chon tir nhom bao gé)m 0, 1, 2 va 3. Theo mot
s6 phuong 4n, m dugc chon tir nhom bao gdm 0, 1 va 2. Theo mét s6 phuong 4n, m

dwoc chon tir nhém bao gom 0 va 1.

Theo mot sb phuong an, mdi R duoc chon doc 1ap tr OH, NHz, COOH va Ci
ankyl, trong d6 Ci.¢ ankyl dugc thay thé ty ¥ badi mot hodc nhiéu nhom duge chon tur
nhém bao gdm COOH, OH va NHa. Theo mot sé phuong 4n, mdi R® duge chon dde
lap tr C1-4 ankyl duoc thay thé tuy v bang mot hodc nhidu COOH. Theo mot sb
phuong 4n, mdi R® dugc chon doc 1ap tr nhom bao gbdbm metyl, tert-butyl va

cacboxymetyl. Theo mot s6 phuong 4n, R 1a cacboxymetyl.
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D
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Theo mot sO phuong én, don vi cdu trac (Rm cia hop chat ¢6 con
p g P g
B b
O. (Re)m
1
thie (I) 12 O
D
< .z , 6 , A, s A
Theo mdt sO phuong an, don vi cau trac (R%m  cta hop chét c6 cong
< 6
~ ~ \\\ /O R
~p-0 ~n-0 B 6
B BN re 5 R
O O
thite (I) duge chon tir nhém bao gdm o, o 0 va
e
B
O
O
D

Theo mot sO phuong an, don vi cau trac

thic (I) dugc chon tr nhém bao gé)m O, (O 0 ,
~ \\\\ /O \\\\ /O
g0 B B
\
o O | O va O . Theo mét s6 phwong 4n, don vi cAu
0
~ . B
B
_ r D ‘O OH
6 ,
tric (R cua hop chét c6 cong thire (1) 12 o O
D
4 . A , 6 , A,z oA
Theo mot s6 phuong &n, don vi cdu trac R cua hop chat c6 cong
\\[%/O \E{/O ) \f%/O )
SRR S
thitee (I) dugc chon tir nhém bao gdm 0, o 0 ,
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N ANEe) .0
\B/O B B
] OH o o
@]
o O , O va @)

B~ \ . _OH

. Theo mot s6 phuong an, don vi cdu

6 ‘
tric (R ciia hop chét c6 cong thic (1) 12 o O
Theo mét sé phuong an, hop chét c6 cdng thire (I) duoc boc 10 & day la tién chét

ctia hop chat c6 cong thie (1-0),

o wr
N NB\/U\)\/OH
R" 2 3ﬁ$

trong d6 vong A, n, R!, R, R, R* va R’ nhu dwgc dinh nghia ¢ trén cho hop chét

(1-0)
¢6 cong thire (I).

(R1)n\®/”
Theo mot sb phuong éan, don vi cAu tric cta hop chét c6 cong
thire (I-0) nhu dugc dinh nghia & trén cho hop chét c6 cong thire (I).

Theo khia canh khéac, sang ché cling dé xuét hop chét c6 cong thic (I-a), hodc
mubi duge dung cta ching, dong phan hd bién cta ching, déng phan lap thé cla

ching hoic ddng phan hinh hoc cta ching,

T5 o R*
< Nﬂ\ﬁr’“z\%mi%
(l-a)

trong d6 vong A, vong D, n, R, R%, R%, R*, R%, R® va m nhu dugc dinh nghia &
trén cho hop chét c6 cong thire (I).
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(RY, B h
Theo mot s6 phuwong 4n, don vi chu trac \® hoac (R%m
ctia hop chét c6 cong thie (I-a) nhu duge dinh nghia & trén cho hop chat c6 cong thirc
@.
Theo mot sb phuong &n, hop chét ¢6 cong thire (I-a) duge boc 10 & ddy la tien

chét ctia hop chét c6 cong thue (I-a-0),

P
N ~OH
. N@\T\Au o

(1-a-0)

trong d6 vong A, n, R', R%, R, R* va R® nhu duge dinh nghia & trén cho hop chét

c6 cdng thie (I).

(R1)n\®,/
Theo mdt sé phuong 4n, don vi chu tric ctia hop chét cé cong
thtre (I-a-0) nhu dugce dinh nghia & trén cho hop chét c6 cong thire (1).

Theo khia canh khéc, sang ché cling d2 xuét hop chét c6 cong thue (II), hodc
mubi dugc dung cta ching, dbng phan hd bién cua chung, ddng phén lap thé cta

chiing hoac dé)ng phén hinh hoc cta ching,

N .
(R) O H i D (Re)m
(1)

trong d6 vong A, vong D, n, R, R® v& m nhu duge dinh nghia & trén cho hop

chét c6 cong thire (I).

(R1)n\@/”

Theo mdt sb phuong an, don vi cAu tric hodc (R%m
ctia hop chat c6 cong thte (II) nhu duge dinh nghia ¢ trén cho hop chét c6 cong thitc
(.
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Theo khia canh khéc, sang ché ciing dé xuit hop chét c6 cong thire (II-a), hodc
mudi duge dung cta ching, dong phan hd bién ctia chung, ddng phan 14p thé cua

ching hodc ddng phan hinh hoc cua chiing,

e
1 NG\T(N\)LN B~ o
(R )n\® o) H | (Re)m

(l-a)

trong do6 vong A, vong D, n, R!, R® va m nhu dugc dinh nghia ¢ trén cho hop
chét c6 cong thire (IT).

(R")s B h
Theo mot sb phuong an, don vi cAu trac \@ hodc (R%m
ctia hop chét ¢6 cong thie (11-a) nhu dugc dinh nghia & trén cho hop chét ¢6 cong thire
(I0).
Theo khia canh khac, sang ché ciing d& xuét hop chét c6 cong thire (I11), hogc
mubi duge dung clia ching, dong phan hd bién ctia chung, ddng phan 1ap thé cia

ching hodc déng phan hinh hoc cia ching,

©)

\® (1) o

trong d6 vong A, n, R®, m va R' nhu duge dinh nghia ¢ trén cho hop chit ¢6 cong

thire (1).

e
NG\H/N\/U\N B/O
(R") H ‘
n © \%(R%m

(R1)n\®,/'
Theo mdt sb phuong an, don vi cAu tric ctia hop chat co cong
thirc (III) nhu dugce dinh nghia ¢ trén cho hop chét ¢6 cong thire (I).
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‘\B‘/O
0 (Rm

Theo mot s6 phuong an, don vi céu tric o) cua hop chat c6 cong

\\Bl/o \\B\/O \\\B\/O

OTZ O\g/ O
the (III) dugc chon tir nhom bao gém O, o O va
\E‘S/O o \E?/O

o~y oL

O O . Theo mot sO phuong én, don vi cau tric ¢] cta hop
‘\EE/O on
O
chét ¢6 cong thic (111) 12 o O
\EE/O
o (R%)m
Theo mot s6 phuong an, don vi céu tric 0 cta hop chéit co cong
\\B‘/O \\Bl/o - \\B\/O ,,E,/
SRRVl Gy
thire (1) duoc chon tir nhom bao gom 0, o 0 va
\\B\/O V OH \\\B‘/O

o(\r Oj%ms)m

O O . Theo mdt s6 phuong an, don vi cdu trac 0 cta hop
O
chét c6 cong thire (111) 1a o O

Theo khia canh khac, séng ché cling dé xuét hop chét ¢6 cong thirc (I11-a), hodc
mubi dugc dung cta ching, dbng phan hd bién cta chung, ddng phan 1ap thé cla

chiing hoic déng phan hinh hoc cua ching,

Theo khia canh khéc, sang ché cling dé xuét hop chét co cong thirc (I11-a), hodc
mubi duge dung ctia ching, ddng phéan hod bién cta chung, ddng phan 1ap thé cta

ching hodc déng phén hinh hoc ctia ching,

10
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O

H
N \)J\ B~
|

@)
1
(R )n\® o oi\ RE).
(1l-a) O

1
trong d6 vong A, n, R, R® va m cling nhu cac don vi clu tric

\[?/O
0 (R%)m
va o) ctia hop chit co cong thie (Ill-a) nhu dugce dinh nghia & trén cho

hop chét c6 cong thire (I11).
Theo khia canh khac, sang ché ciing dé xuét hop chét c6 cong thic (IV), hodc
mubi duge dung cta ching, dbng phan hd bién cta chung, ddng phan 1ap thé cla

chang hozc ddng phan hinh hoc cta ching,

trong d6 vong A, n va R! nhu dugc dinh nghia ¢ trén cho hgp chét c6 cong thirc
@;

X duoc chon tir -C(R%),- va Y dugc chon tir ~C(RP)-; hodc X dugc chon tu
=C(R%)- va Y dugc chon tir =C(R%-; trong d6 R?, R®, R® va R¢ déu duoc chon doc 1ap
tir nhom bao gdm hidro va Ci.6 ankyl, trong d6 Ci ankyl dugc thay thé thy v bdi mot
hodc nhiéu -COOH; hodc R* va R® dugc lién két dé tao thanh vong 3-6 nguyén ti;
hoic R va RY duge lién két dé tao thanh c6 vong 3-6 nguyén ti,

(R )n\@,/’/
Theo mét sé phwong 4n, don vi chu tric ctia hop chat c6 cong
thirc (IV) nhu duge dinh nghia ¢ trén cho hop chét c6 cong thire (I).

11
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Theo mét sb phuong 4n, trong hop chét c6 cong thue (IV), R?, RP, R® va R¢ déu
duoc chon doc 1ap tir nhém bao g6m hidro va Ci.¢ ankyl, trong d6 Ci.¢ ankyl dugc thay
thé tiry ¥ béi mot hode nhidu -COOH; hodc R¢ va R duge lién két dé tao thanh vong

c6 vong 3-6 nguyén tir.

Theo mot sb phuong an, trong hop chét c6 cong thie (IV), R, R®, R® va R? déu
dugce chon doc 14p tor nhém bao gém hidro va Ci.¢ ankyl; hodc R®* va R® duoc lién két
dé tao thanh vong c6 vong 3-6 nguyén tir; hodc R® va RY duoc lién két dé tao thanh

vong ¢ vong 3-6 nguyén tur.

Theo mot s6 phuwong 4n, trong hop chét ¢o cong thie (IV), R* va R® déu duoc
chon ddc 1ap tor nhém bao gé)m hidro va Ci. ankyl; hodc R va RY duoc lién két dé tao
thanh vong 5-6 nguyén tu.

Theo mot sb phuong 4n, trong hop chét ¢o cong thie (IV), R® va R déu duoc
chon ddc 14p tr nhom bao gf”)m hidro va Ci.3 ankyl; hodc R° va RY duoc lién két dé tao
thanh phenyl.

Theo mot sb phwong 4n, trong hop chét c¢6 cong thire (IV), R® 12 metyl va R® 1a
hidro; hodc R® va RY dwoc lién két dé tao thanh phenyl.

O
T
O Y
Theo mdt sb phuong an, don vi chu tric O  trong hop chét ¢ cong thirc
\\\\ - \\\\ /O
5 ;
O O
(IV) dugc chon tir nhém bao gbm o va O :

Theo khia canh khac, sang ché cling dé xuét hop chat co cong thie (IV-a), hodc
mudi duoc dung cta ching, dbng phéan hd bién cta chung, ddng phan 1ap thé cla

ching hoic déng phan hinh hoc cta ching,

12
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0
H 0
NN NTTSBT X
(R’ )n\Q\j @) : (I) ‘I(
(1V-2) \é(

trong d6 vong A, n, R!, X va Y nhu dugc dinh nghia ¢ trén cho hop chét c6 cong
thtre (IV).

(R1)n\®,/
Theo mdt sd phwong an, don vi chu tric ctia hop chét ¢6 cong
thirc (IV-a) nhu dugc dinh nghia ¢ trén cho hop chét c¢6 cong thire (I).

Theo mot s6 phuong an, hop chat ¢6 cong thire (1), hop chét c6 cong thirc (I11),
hodc hop chét c¢6 cong thire (IV) dugc boc 10 ¢ day 1a tién chit cta hop chét co cong

thire (11-0),

3L
1 NGWNJN 5-OH
(R)n\® 0 Ho o

trong as vong A, n va R! nhu duge dinh nghia & trén cho hop chét c¢6 cong thic

(11-0)

(D).

(R1)n\®/"
Theo mot sb phuong an, don vi cAu tric cua hop chét co cong
thite (I1-0) nhu dugc dinh nghia & trén cho hop chét c6 cong thire (I).

Theo mét s6 phwong 4n, hop chét c¢6 cong thic (1I-a), hop chét ¢ cong thire

(Il1-2) hoiic hop chét ¢6 cong thire (IV-a) clia sang ché 1 tién chat cta hop chét c6

Pt IL
R’ Y N ¥
( )n\® 0 OH

cdng thue (II-a-0),

(1l-a-0)
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trong d6 vong A, n va R! nhu duge dinh nghia & trén cho hop chét c6 cong thirc
D.

(R%@/
Theo mdt s6 phwong 4n, don vi cAu tric clia hop chét ¢ cong
thirc (IT-a-0) nhu duoc dinh nghia & trén cho hop chét ¢6 cong thirc (I).

Theo khia canh khac, séng ché cling dé xuét hop chét dugc chon tr nhém ¢6

cOng thtrc cau tao sau:



45896

. N/s o) 0
A 0
F O .
F va
P
N \ﬂ/ N B/O
H \
0 OﬂOH
o ©O
F 9

15/66

hodc mudi dugc dung ctia ching, ddng phan hd bién ctia chng, dong phan 15p

thé ctia chiing hodc dong phan hinh hoc cta ching.

Theo mot sO phuong én, cac hop chat duge md ta 6 trén duoc boc 10 & day 1a mbi

hop chét 1 tién chat ctia cac hop chit sau,

F NC
0
0 H
H N OH
NG\H/N N~ pg-OH N VMN B
N Ho ] S 0 OH
)N\ O oH [
F CFy hodc
H 0
0 OH
F

Theo khia canh khac, sang ché ciing d& xuét hop chét dugc chon tir nhém c6

cbng thlrc cau tao sau:
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F F
Ho @\ Ho @

@YN%N . A A A o

5 H B S H |

E O = O
O]
F © F
Ay i 1 J\*
s BN
Y §oon )
= O F O
O O
F F
Ho S j\)\ ﬂ\ Hjj\ j\)\
NQW/N\/U\N B/O ) N T( N B\/O _
0 H |O\XZA &}OH N= e Hoo >/OH
NC F
Ho Q) f\ & H\jl f\
N N\/mN O N T N E?/O -
= H ‘TZ‘ o o s b>]'OH
F va F ,
hodc mubi duoc dung cua ching, d6ng phan hd bién ctia chung hodc dong phan
hinh hoc cta ching.

Theo mot sO phuong 4n, cac hgp chat dugc md ta ¢ trén duge boc 16 ¢ day la mbi

hop chét 12 tién chét ctia cac hop chit sau:
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NC
i J;* i
H N OH 0
g ! . A\
N o Ho by P 0 OH y
7 \ = %/N H
F CFs3 hoac F

Theo khia canh khac, sang ché ciing dé xut hop chét I-1:

H O
NG\WN\)j\N B\/O B

e H O\g‘}OH
o O
1-1
F

ho#c mudi duge dung ctia ching, dong phéan hd bién cia ching hodc dong phéan

3

hinh hoc cuia chung.

" Theo khia canh khac, sang ché cling d& xuét duoc phdm chira hop chét ¢6 cong
thire (I), hodc mudi duge dung cla ching, ddng phan hd bién coa ching, ddng phén
1ap thé ciia ching hodc ddng phan hinh hoc cua ching. Theo mot sb phuong 4n, duoc
phém duogc boc 10 & day con bao gém mot hodc nhiéu ta duoc duogc dung, chét mang

va chét pha lodng.

Theo khia canh khc, sang ché cling dé xuét phuong phap diéu tri bénh da u tiy &
dong vat c¢6 v, bao gﬁ”)m viéc st dung cho dong vat co v, tdt nhét 12 con nguoi, can
dugce diéu tri luong hiéu qua diéu tri coa hop chét c6 cong thic (I), hodc mubi duoc
dung ctia ching, chét ddng phan hd bién cta chung, déng phan 1ap thé cta chiing hozc
ddng phan hinh hoc ctia ching, hodc duoc pham ctia chiing.

Theo khia canh khéc, séng ché cling dé xuét viéc st dung hop chét c6 cong thirc
(I), hodc mudi duge dung ctia ching, ddng phan hd bién ctia ching, dong phan 1ap thé
clia chung hozc ddng phan hinh hoc cua chung, hodc dugc pham ctia chiing, trong didu

ché thudc chita bénh cho viéc ngén nglra hodc diéu tri bénh da u tay.
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Theo khia canh khac, sang ché ciing dé xuét viéc st dung hop chét c6 cong thirc
(D), hodc mubi dugc dung clia ching, dbng phan hd bién ctia ching, dong phan 1ap thé
clia chting hodc dong phan hinh hoc cta ching, hodc dugce pham ctia ching, trong viéc

ngan ngua hodc diéu tri bénh da u tuy.

Theo khia canh khac, séng ché cling dé xudt hop chét c6 cong thie (I), hodc mudi
duge dung cua ching, ddng phan hd bién cta chung, ddng phan 1ap thé ctia ching
ho#c ddng phan hinh hoc cta ching, hodc duge pham ctia ching, dé ngin nglra hoic

diéu tri bénh da u tay.

Theo khia canh khac, sang ché 8 xuét tinh thé cta hop chat I-1, ¢6 céc dic tinh
rht t6t vé it nhat mot trong dic tinh nhu duge dong hoc, sinh kha dung, d6 hat dm, do
&n dinh, do hoa tan, do tinh khiét, d& diéu ché va tuong tu,

N
A Lo
FO H OﬂOH
o O
I-1

F

Sang ché dé xuét tinh thé dang I ctia hop chét 1-1, dac trung & chd, trong mau
nhidu xa bdt tia X (XRPD) sir dung tia Cu-Ka, tinh thé dang I cia hop chét I-1 ¢6 cac
dinh nhifu xa tai 20 sau day 1a 6,00, 11,98, 17,88, 20,88 va 21,48, Theo mot sb phuong
an, tinh thé dang I cia hop chét I-1 c6 cac dinh nhiéu xa tai 20 sau day la 6,00, 8,90,
11,98, 17,88, 20,88, 21,48, 24,60 va 25,44, Theo mot sd phuong én, tinh thé dang I ctia
hop chét I-1 ¢6 cac dinh nhidu xa tai 26 sau day 1a 6,00, 8,90, 11,98, 13,70, 16,50,
17.88, 20,88, 21,48, 24,60 va 25,44. Theo mot sb phuong 4n, tinh thé dang T ctia hop
chit I-1 ¢6 céc dinh nhidu xa tai 20 sau day 14 6,00, 8,90, 11,98, 12,80, 13,70, 16,50,
17,88, 20,88, 21,48, 24,60, 25,44, 27,66, 28,94 va 30,25.

Hon nfta, trong mAu nhiéu xa bot tia X caa tinh thé dang I ctia hop chéit 1-1 dugc
boc 10 & day bang cach st dung tia Cu-Ko, céc vi tri dinh va cuong do tuong dbi clia
céc dinh nhifu xa duoc thé hién trong bang 1 dud6i day:

Bang 1. Vi trf dinh va cudng do twong dbi ctia dinh nhiéu xa trong mau nhidu xa

bot tia X cta tinh thé dang I ctia hop chét I-1.
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sé | 26 (o) Cu:émfg do tuong sé | 20 (d0) Cu:b‘n,g do tuong
doi (I/1o) doi (I/Io)
1 6,00 100,0 8 20,88 31,8
2 8,90 14,7 9 21,48 37,1
3 11,98 25,9 10 24,60 9.9
4 12,80 43 11 25,44 13,9
5 13,70 9,4 12 27,66 4.1
6 16,50 9,7 13 28,94 3,6
7 17,88 75,3 14 30,25 5,4

Theo phwong 4n cu thé, mau XRPD clia tinh th dang I ca hop chét I-1 dugc e

xuht & day duoc thé hién trén FIG. 1.

Theo phuong 4n cu thé, sang ché d& xut tinh thé dang I ctia hop chét I-1, trong
d6 tinh thé duoc dic trung béi: hé tinh thé: hé don nghiéng; nhém khong gian: P 21;
cac thong sb 6 mang: a = 24,4220(5) A, b =8,4507(2) A, ¢ = 24,4590(5) A, o. = 90 do,
B=107,683(1) dd,y =90 do; Z = 8.

Theo sang ché, dung cu do phé nhiéu xa bot tia X 1a may do nhiéu xa tia Bruker
D8 Advance, v6i céc didu kién va phuong phap 1a: Ong tia X: Cu, Ka, (L= 1,54056A),
40 kv 40 mA; khe: 0,60 mm/10,50 mm/7,10 mm; pham vi quét: 3-40° hodc 4-40°, thoi
gian [s]: 0,12; do dai budce: 0,02°.

Dbi v6i bit ky dang tinh thé nhit dinh ndo, cudng do twong dbi cta cac dinh
nhiéu xa co thé thay ddi do cac dinh huéng wu tién tao ra, vi dy, hinh thai tinh thé, nhu
dugc biét dén nhiéu trong linh vuc tinh thé hoc. Cudng dd dinh c6 thé thay dbdi tai noi
¢6 hiéu g dinh hudng uu tién, nhung vi tri dinh nhifu xa cta dang tinh thé thi khong
thay dbi. Ngoai ra, c6 thé 6 sai s6 nho vé vi tri clia cac dinh dbi v6i bét ky dang tinh

thé nhét dinh nao, diéu nay cling dugc biét dén trong linh vuc tinh thé hoc. Vi du, vi trf
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ctia dinh c6 thé thay dbi do thay ddi nhiét d@o, chuyén dong mau hodc hiéu chinh cua
thiét bi khi phan tich mAu va sai s6 trong phép do gid tri 20 d6i khi khoang 0,2 d, va
do d6, nhimg ngudi ¢ hicu biét trung binh trong linh vuc nay déu hiéu rang sai s6 nay

can duge tinh dén khi xé4c dinh ting chu trac tinh thé.

Theo khia canh khéc, sang ché dé xuét phuong phap didu ché tinh thé dang I cta
hop chét I-1, bao gdm bude két tha hop chét I-1 tir dung moi, trong d6 dung mdi duge
chon tir mot hodc nhidu nhém bao gbm isopropyl axetat, metanol, etanol, isopropanol,
n-butanol, axetonitril, axeton, etyl axetat, metyl tert-butyl ete, n-heptan va

2-metyltetrahydrofuran.
Theo mét sé phuong an, dung mdi 12 isopropyl axetat.

Theo mbt s6 phuong 4n, sang ché d& xuét phuong phap didu ché tinh thé dang I

ctia hop chit I-1, bao gém cac budc:

Q@I ) B‘J{‘gf%

49 11

T
F
1) cho phép axit L-malic phan tng véi hop chit 4-9 trong isopropyl axetat dé tao
ra hop chat I-1; va
2) két taa chit réan.

Theo mét sb phuong an, bude 1) 1a: hoa tan axit L-malic trong isopropyl axetat,

hoa tan hop chét 4-9 trong isopropyl axetat va tron hai dung dich.

Theo mot s& phuong an, budc 2) tiép theo bing cach tach chét rén két tia & budc
2). Theo mot s6 phuong dn cu thé, sau khi chit rin két tia & budce 2) dugc tach ra, chét

ran da tach duoc lam kho.

Theo khia canh khéc, sang ché dé xuét hop phan tinh thé bao gdm tinh thé cta
hop chat I-1, trong d6 tinh thé ctia hop chit I-1 chiém hon 50%, tot hon 1a hon 80%,
t6t hon nita 12 hon 90%, va t6t nhit 12 hon 95% trong lugng ctia hop phén tinh thé, va
trong d6 tinh thé ctia hop chét I-1 1a tinh thé dang I ctia hop chét I-1.
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Theo khia canh khéc, séﬁg ché @& xuét duoc pham chtra lugng hiéu qua didu tri
ctia tinh thé cta hop chét I-1 duoc md ta & day, hodc hop phén tinh thé cta chung,
trong d6 tinh thé cta hop chit I-1 1a tinh thé dang I ctia hop chét I-1. Dugc phim duoc
boc 16 & diy co thé chita hojc khong chira t4 duoc duge dung. Ngoai ra, dugc pham

duoc boc 16 & day c6 thé con bao gdm mot hodc nhiéu chat difu tri khac.

Theo khia canh khéc, sang ché cling dé xuét phuong phép didu tri bénh da u tiy &
dong vt c6 vi, bao gém viéc sur dung cho dong vat co vu, t&t nhat 13 con ngudi, can
duge didu tri voi lwong hidu qua didu trj cla tinh thé ciia hop chéat I-1 hodc hop phén
tinh thé cta ching, hodc duge pham ctia ching, trong d6 tinh thé cta hop chét I-1 12
tinh thé dang I cta hop chét I-1.

Theo khia canh khac, sang ché con dé xuAt viéc sir dung tinh thé ctia hop chit I-1
ho#c hop phan tinh thé cta ching, hodc dugc pham ctia ching, trong viéc didu ché
thubc dé ngan ngira hodc diéu tri bénh da u tdy, trong d6 tinh thé coa hop chat I-1 1a
tinh thé dang I ctia hop chat I-1.

Theo khia canh khac, sang ché ciing dé xuét viéc st dung tinh thé cta hop chét
1-1 hodc hop phan tinh thé ctia chiing, hodc duge phdm cua ching, trong viéc ngan
ngtra hodc didu tri bénh da u tiy, trong do tinh thé cta hop chit I-1 1 tinh thé dang I
ctia hop chat I-1.

Theo khia canh khéc, sang ché cling dé xuét tinh thé cta hop chét -1 hodc hop
phan tinh thé cta chang, hoic dugc pham clia chiing, dé ngan ngira hodc didu tri bénh
da u tuy, trong d6 tinh thé cta hop chat I-1 1a tinh thé dang I ctia hop chét X-1.

Céc dinh nghia

Trir khi ¢6 quy dinh khac, cac thut nglt sau duoc st dung theo sang ché s& ¢6
nghia nhu sau. Thudt nglt cu thé, trir khi duoc dinh nghia cu thé khac, khong duge xem
]a khong chic chin hodc khong ro rang, ma dugc hidu theo v nghia pho bién ctia nd
trong linh vuc nay. Khi dé cap dén tén thuong mai, n6 duoc ding @8 chi san pham
thuong mai twong ung hodc thanh phan hoat chét ctia noé.

Pudng cham (----) trong don vi hodc nhém chu tric theo sang ché bidu thi lién

két cong hoa tri.
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Thuét ngit "dugc thé" c6 nghia 1a bét ky mot hodc nhiéu nguyén tir hidro nao trén
nguyén tr cu thé déu duoc thay thé bang céc nguyén ti thé, mién 13 hoa tri clia nguyén
ttr cu thé 12 binh thudng va hop chat tao thanh 1a én dinh. Khi nguyén tir thé 12 oxo (cu
thé 12 =0), c6 nghia 12 hai nguyén tr hidro dugc thay thé va oxo khong c6 trong nhom

thom.

Céc thuat ngit "ty chon” hodc "ty y" ¢ nghia la sy kién hodc tinh hubng duoc
md t sau d6 co thé xay ra nhung 1a khong nhAt thiét. Mo ta bao gdm cic vi du su kién
hoic trudng hop xay ra va cac vi du khong xay ra. Vi dy, etyl duoc thay thé tiy ¥ bang
halogen c¢6 nghia la etyl cé thé khong duoc thé (-CH2CH3), dugce thé don (vi duy,
_CH,CH,F), duoc thé nhidu (vi du, -CHFCH,F, -CH,CHF> va va tuong tu) hodc duge
thé hoan toan (-CF2CF3). Nhitng ngudi ¢ hiéu biét trung binh trong linh vuc nay s&
danh gid rang d6i v6i bét ky nhém nao bao gbm mot hogc nhidu chét thay thé, bat ky
su thay thé hoic mau thay thé nao co6 thé khong ton tai hoc khong thé duoc tong hop

trong khdng gian déu khong duoc dua vao.

Khi bat k¥ bién nao (vi du: RY) xuht hién nhidu hon mot 1an trong thanh phén
hodc cAu tric cia hop chét, thi dinh nghia cia bién trong mdi trudng hop la doc 1ap. Vi
du: néu nhom dugc thay thé bai 0-2 R1, nhém c6 thé duge thay thé tiy ¥ boi t6i da hai
R! va dinh nghia ctia R! trong mdi truong hop 1a doc lép. Vi du khéc, mdi R! trong

/
/

R1

don vi céu trac R’ la doc 1ap va ching ¢6 thé giéng nhau hodc khac nhau.
Hon nfta, su két hop ctia nguyén tt thé va/hoic bién thé cia chung chi duge phép néu
su két hop d6 c6 thé tao ra hop chét on dinh.

Cinn theo sang ché c6 nghia 12 ¢6 s6 nguyén ctia nguyén tir cacbon trong khoang
m-n da cho. Vi duy, "Ci6" c6 nghia la nhém ¢o thé c6 1 nguyén tit cacbon, 2 nguyén tlr
cacbon, 3 nguyén tir cacbon, 4 nguyén tir cacbon, 5 nguyén tir cacbon hogc 6 nguyén
tir cacbon.

Thuét nglt "halo-" hodc "halogen" dung dé chi flo, clo, brom va iot.

Thuét ngtt "amino” dung dé chi nhém -NHa.
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Thuat ngtt "ankyl" dung dé chi hydrocacbyl c6 cong thire chung 1a CoHant1. Céc
ankyl co thé 1a mach théng hoic mach nhanh. Vi du, thuat nglt "Ci.¢ ankyl" dung dé
chi ankyl c6 1-6 nguyén t cacbon (vi du, metyl, etyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-butyl, tert-butyl, n-pentyl, l-metylbutyl, 2-metylbutyl, 3-metylbutyl,
neopentyl, hexyl, 2-metylpentyl, v.v.).

Céc thut ngit "vong di vong", "di vong” va "nhom di vong" ¢6 thé duge str dung
thay thé cho nhau va d& cap dén don vong 3-7 nguyén ti 4n dinh hodc 7-10 nguyén tir
dwgc hop nhat hodc ntra di vong song xiclic 6-10 nguyén tir béc cAu bao hoa hoic
khong bao hoa mot phan va c6 mot hoic nhiéu di nguyén tir ngoai céc nguyén ti
cacbon. Di nguyén tr ¢ thé duge chon tir mot hodc nhiéu nhém bao gém N, S va O.
Vong di vong co thé duoc gin vao nhém pendant ctia no & bét ky di nguyén tir hozc
nguyén tir cacbon nao dan dén chu tric dn dinh va bat ky nguyén ti vong nao c6 thé
duoc thay thé tuy ¥. Vi du vé di vong bo hoa hozc khdng bao hoa mot phan bao gom,
nhung khoéng gi6i han &: tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl,
pyrrolidinonyl, piperidinyl, pyrrolinyl, tetrahydroquinolyl, tetrahydroisoquinolyl,
decahydroquinolyl, oxazolidinyl, piperazinyl, dioxanyl, dioxolanyl, diazepinyl,

oxoazepinyl, thiazepinyl, morpholinyl, va quinuclidinyl.

Thuét ngtr "xycloankyl" dung dé chi vong cacbon bdo hoa hoan toan ton tai O
dang chu trac don vong, tudn hoan hodc x04n bac cu. Trir khi ¢6 quy dinh khéc, vong
cacbon thuong 12 vong 3-10 nguyén ti. Céac vi du khong gi6i han vé xycloankyl bao
gdm, nhung khong gidi han &, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
norbornyl(bixyclo[2.2.1]heptyl), bixyclo[2.2.2]octyl, adamantyl va chét tuong tu.

Thuat ng@ "aryl" ding dé chi nhom don vong thom hodc da vong hop nhét cia
cac nguyén tir cacbon vdi hé théng pi-electron két hop. Vi du, aryl c6 thé ¢ 6-20
nguyén tir cacbon, 6-14 nguyén tir cacbon hodc 6-12 nguyén t cacbon. Céc vi du
khong gi¢i han vé aryl bao gbm, nhung khong gi¢i han ¢: phenyl, naphtyl, anthryl,
1,2,3,4-tetrahydronaphtalen, va cac chét tuong tu.

Thuét ngt "di vong" dung dé chi hé don vong hodc da vong hop nhét bao gdm it
nhét mot nguyén tir vong dugce chon tr nhom bao gdm N, O va S, v6i céc nguyén ti

vong con laila C vaco it nhat mot vong thom. Tét hon 13, di vong c6 vong 4-8 nguyén
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tir don, cu thé, vong 5-8 nguyén tr, hodc 1a nhiu vong hop nhat bao gbm 6-14 nguyén
t vong, cu thé 1a 6-10 nguyén tir vong. Céc vi du khong gisi han v& di vong bao gom,
nhung khong giéi han 6, pyrrolyl, furanyl, thienyl, imidazolyl, oxazolyl, pyrazolyl,
pyridinyl, pyrimidinyl, pyrazinyl, quinolyl, isoquinolyl, tetrazolyl, triazolyl, triazinyl,

benzofuranyl, benzothienyl, indolyl, isoindolyl va chét tuong tur.

Thuét ngtt "heteroalkyl" 1a ankyl mach thang hodc phan nhanh c6 t6t hon 13 1-14
cacbon, tot hon 1a 1-10 cacbon, &t hon nita 1a 1-6 cacbon, va tdt nhit 12 1-3 cacbon
trong chudi, trong d6 mot hodc nhidu cacbon duogc thay thé béi di nguyén tir duge
chon tir nhém bao gdm S, O va N. Vi du heteroalkyl bao gdm ankyl ete, alkylamin tht:
cép va alkylamin bac ba, ankyl amit, ankyl sunfua, va chét tuong tu, chiang han nhu
alkoxy, alkylthio va ankylamino; trlr khi ¢6 quy dinh khéc, Ci.6 heteroalkyl bao 26m
Cy, Ca, C3, Ca, Cs va Ceheteroalkyl, vi du, Ci.6 alkoxy, Ci-6 alkylthio, Ci.6 ankylamino.

Thuét ngft "alkoxyl" ding dé chi -O-ankyl.

Thuat ngit "diéu tri" c6 nghia 12 st dung hop chit hodc cong thirc duge mo ta &
day dé ngin nglra, cai thién hodc loai bd bénh hodc mot hodc nhiéu triéu ching lién

quan dén bénh va bao gdm:

(i) ngdn ngua sy xuAt hién cia bénh tat hodc tinh trang bénh & dong vat co v,

dic biét khi dong vat co6 v do d& mac bénh nhung chua dugc chén doan 12 méic bénh;
(i1) te ché bénh hoic trang thai bénh, tic 13, ngan chin sy phat trién ctia no; va
(iii) lam gidm bénh tat hodc tinh trang bénh tét, tac la 1am cho no6 thoai trao.

Thuét nglt "lugng hiéu qua diéu tri" dung dé chi lugng hop chat duoc boc 16 &
day dé (i) diéu tri hodc ngan nglra bénh, tinh trang hodc rdi loan cy thé; (ii) 1am giam
bét, cai thién hodc loai bd mot hodc nhiéu triéu ching ctia bénh, tinh trang hodc b1
loan cu thé, hodc (iii) ngan ngira hodc tri hodn sy bat diu cua mot hoic nhiéu triéu
chirng ctia bénh, tinh trang hodc 61 loan cu thé duoc md ta & dy. Luong hop chét boc
16 & diy bao gdm "lrgng hiéu qua didu tri" thay doi tiy thudc vao hop chét, trang thai
bénh va tinh nghiém trong cua no, ché do didu tri ap dung va tudi cta dong vat c6 vi
duoc didu tri, nhung ¢6 thé duge xac dinh thuong xuyén boi nhitng ngudi 6 hiéu biét

trung binh trong linh vuc nay tuong tng véi sy hiéu biét cta ho va su boc 10 hién tai.
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Thuat nglt "duoc dung" dugc st dung ¢ diy cho cac hop chit, nguyén liéu, ché
pham va/hodc cc dang bao ché, trong pham vi dénh gid y té ¢6 can ct, thich hop dé
stt dung khi tiép xtic v6i md clia ngudi va dong vat ma khong c6 doc tinh, kich tng,
phan Grng di tng qud mirc, hodc cac vAn d& hodc bién ching khac, va tuong ximg véi
ty 1€ loi ich/rui ro hop ly.

V1 du, mubdi dugc dung cb thé 12 mudi kim loai, mubi amoni, mubi tao v6i bazo
hitu co, mudi tao véi axit vo co, mubi tao véi axit hitu co, mubi tao véi bazo hodc axit

axit amin, va chat tuong tu.

Thuat ngl "duoc pham" dung d2 chi hdn hop bao gdbm mot hodc nhiéu hop chat
hodc mudi duogc dung cua chtng duge boc 16 ¢ day va ta duge duge dung. Duge phém
nham muc dich tao diéu kién thuén loi cho viée quan 1y hop chét dbi véi thue thé hiru
co.

Thuét ngtt "td dugc duge dung" dung dé chi nhiing t4 dugc khong ¢6 tac dung
gay kich ing dang ké dbi vai thuc thé hiru co va khdng lam gidm hoat tinh sinh hoc va
dic tinh cta hop chét hoat tinh. Nhitng ta4 dugc thich hgp duge nhiing ngudi c6 hiéu
biét trung binh trong linh vuc nay hiéu 3, vi du nhu hidrat cacbon, sdp, polyme tan
trong nuée va/hodc treong nG trong nude, vat liéu va nude hode ky nude, gelatin, dau,

dung moi, nudce.

Theo sang ché, tr "bao gbm" va céc bién thé cta ching nhu "bao gom'" hoic
"gdm cb" s& duge hiéu theo nghia m&, khdng loai trr, nghia 1a "bao gbdm nhung khong
giGi han ¢".

Céc hop chit va chét trung gian duge boc 10 & day cling c6 thé ton tai & cac dang
hd bién khéc nhau, va tat ca céc dang nhu vy déu nam trong pham vi bao ho clia sang
ché. Thuét ngit " ddng phan hd bién" hodc "dang hd bién" dé cap dén cac dong phan
cAu tric cla cac ning luong khéac nhau ¢6 thé chuyén doi qua lai thong qua hang rao
nang luong thdp. Vi du, chit hd bién proton (con duge goi 1a chét hd bién prototropic)
bao gbm chuyén d6i qua lai théng qua chuyén giao proton, ching han nhu sy dong
phan hoa keto-enol va su ddng phan hoa imin-enamin. Vi du cu thé v& chat hd bién

proton 1a mot nira nhém imido trong d6 proton ¢o thé chuyén gitta hai nito dang vong.
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Chat hd bién bao gdm su chuyén ddi qua lai thong qua sy tai td hop ctiia mot sd

electron lién két.

Trir khi ¢6 quy dinh khéc, cAu hinh tuyét dbi cua tam lap thé duoc biéu dién béng
lién k&t hinh ném va lién két nét dat (). Trir khi ¢6 quy dinh khéc, hop chat
duge boc 16 & day bao gdm ca ddng phan hinh hoc £ va Z khi ching chita lién két doi
olefin hodc cac tdm hinh hoc khong dbi xtng khac. Tuong tw nhu vay, tat ca cc dang

hd bién ddu dugc bao gom trong pham vi bao ho clia sang ché.

Céc hop chét duge boc 10 & day c6 thé ton tai & dang dong phén hinh hoc hodc
ddng phan 1ap thé cu thé. Tét ca cac hop chit nhu vay dugce dé cap & day, bao gom cic
chét hd bién, dong phén cis va ddng phan trans, ddng phan dbi hinh (-)- va (+)-, dong
phan d6i hinh (R)- va (S)-, ddng phan phi déi hinh, déng phan (D)-, déng phan (L)-, va
hdn hop raxemic va cac hon hop khéc cua ching, ching han nhu hdn hop duge lam
giau chat dong phan d6i hinh hoac ddng phan phi dbi hinh, tAt ca déu nim trong pham
vi bdo hd cua sang ché. Cic thanh phén thé nhu ankyl c6 thé ¢6 thém nguyén tir
cacbon khong dbi xtmg. TAt c4 cac ddng phan va hon hop cta ching déu duoc bao

gom trong pham vi bdo h ctia sang ché.

Séng ché ciing bao gbm cac hop chit dugc danh déu ddng vi dong nhét cac hop
chit duoc néu & ddy nhung mot hodc nhiéu nguyén tit cua ching dugc thay thé bang
nguyén tu co khéi luong nguyén tt hodc s6 khdi luwong khac véi khdi luong nguyén tir
hozc s6 khdi lugng thudong c6 trong tu nhién. Vi du vé céc dong vi co thé dugc dua
vao cac hop chét dugc boc 16 & day bao gém céc déng vi cta hidro, cacbon, nito, oxy,
phét pho, luu huynh, flo, iot va clo, ching han nhu 2H, *H, "'C, BC, C, PN, PN, 0,

170 180 31P 32P 358 ISF 1231 1251 va 36C1
M > 2 5 2 > > -

C4c hop chét dugc danh ddu ddng vi da biét dugc boc 10 & day (vi du, nhitng hop
chét duoc danh diu bang 3H va 1C) c6 thé duge sir dung dé phén tich cac hop chét
va/hodc su phan b md chét. Céc ddng vi triti héa (tGe 1a °H) va cacbon-14 (tuc 13, 1*C)
duoc dic biét ua tién vi dé didu ché va d& nhan biét. Cac ddng vi phét xa positron,
chéing han nhu 10, BN, 11C, va ¥F ¢6 thé duwoc st dung trong céc nghién ciru chup cét
16p phat xa positron (PET) dé x4c dinh su chiém chd ctia chit nén. Céac hop chit duoc

danh déu ddng vi boc 16 & day thudng c6 thé duge didu ché bang cach tuén theo cc
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quy trinh teong tu v6i cac quy trinh duge boc 10 trong cac so dd va/hodc cac vi du bén
dudi trong khi thay thé thubc thir khong duge danh ddu ddng vi bang thude thir duge
danh diu dong vi.

Hon nita, viéc thay thé bing cac ddng vi nang hon nhu doteri (toe 13, *H) ¢6 thé
mang lai nhiing lgi ich didu tri nhat dinh (vi du, ting chu ky ban ra in vivo hodc giam
yéu cAu vé lidu luong) do su bn dinh chuyén héa cao hon va do d6 c6 thé dugc wu tién
trong mot sd trudng hop trong do thay thé doteri c6 thé 13 mot phan hodc hoan toan,
trong dé su thay thé mot phan doteri 12 sy thay thé cta it nhit mot hidro bang it nhat

mot doteri.

Hop chit boc 16 & day ¢ thé khong dbi xtng, vi dy, c6 mot hodc nhiéu dé)ng
phan 1ap thé. Trir khi ¢6 quy dinh khac, tAt c& cac ddng phan lap thé déu dugc dua vao
sang ché, ching han nhu ddng phan dbi hinh va ddng phén phi d@6i hinh. Hop chét ¢o
nguyén ti cacbon khong d6i xtmg duoc boc 10 & day co thé duoc tach ra & dang tinh
khiét v& mit quang hoc hodc & dang triét quang. Dang tinh khiét vé& mat quang hoc c6
thé duoc tach ra khoi hon hop triét quang hodc c6 thé dugc tdng hop bang cach sir

dung nguyén li¢u tho hodc thudc thir bat d6i xtng.

Duoc pham duge boc 10 & day c6 thé duoc diéu ché bang cach két hop hop chét
duge boc 10 & day véi ta duge duge dung thich hop va co thé duoc 1am thanh cong
thite, vi du, thanh cong thirc rin, ban rén, long hodc khi nhu vién nén, vién tron, vién
nang, bot, hat, cao, nhil tuong, huyén phu, thudc dan, thube tiém, thude xong, keo,

trung thé, binh xit, va céc loai tuong tu.

Céc hudng st dung dién hinh ctia hop chét hodc mubi dugc dung ctia ching hoic
duoc pham cta ching duge boc 10 & déy bao gdm, nhung khong gi6i han & duong
miéng, truc trang, cuc bd, su x6ng, ngoai dudng ti€u hoéa, ngém, dudi ludi, trong am
dao, trong mfii, ndi nhan, trong mang bung, trong co, dudi da, trong tinh mach va céc

loai tuong tu.

Duoc phim duge boc 10 & day co thé dugc san xuit bang cac phuong phap nbi
tiéng da biét trong giai phap trude day, ching han nhu bang cich tron thong thuong,

hoa tan, tao hat, tao vién, tao bot, tao nhil tuong, lam dong khd va tuong tu.
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Theo mot sé phuong 4n, dugc phém & dang ubng. D6 v6i dudng miéng, dugc
phém c6 thé duoc didu ché béng cach tron cac hop chét hoat tinh véi céc td duge duoc
dung di duogc biét dén trong giai phap trude day. Céc ta dugc nay cho phép cac hop
chét duoc boc 16 & day dugc didu ché thanh vién nén, vién tron, vién ngdm, vién kéo
dai, vién nang, chét long, keo, bun, huyén phu va céc loal tuong ty dé dung cho bénh

nhan bing dudng miéng.

Dugc phim dang rén ubng co thé duge didu ché bang cach tron, lam day hoic
dong vién théng thuong. Vi dy, n6 ¢ thé thu dwoc bing phwong phép sau: tron céc
hop chit hoat tinh véi céc ta duge rén, tuy y nghién hdn hop thu dugc, thém céc ta
dugce thich hop bo sung néu mubn, va ché bién hdn hop thanh hat dé 14y phan 151 ciia
vién nén hodc vién kéo dai. Tévdmyc thich hop bao gdm, nhung khong gi¢i han : chét
két dinh, chit pha lodng, chét phéan huy, chAt boi tron, chét chay, chét tao ngot hodc

chét tao huong vi va nhiing chat twong tu.

Céc dugc pham ciing ¢ thé thich hop dé dung ngoai dudng tiéu hoa, ching han
nhu céc dung dich v trung, huyén phit hodc cic san pham déng khd & cdc dang bao

ché don vi thich hop.

Trong tit ca cac phuong phéap st dung hop chét c6 cong thire chung (1) duge md
ta & day, lidu hang ngay dugc st dung 12 tir 0,01 mg/kg dén 200 mg/kg thé trong, duge

dung theo lidu lugng riéng 1& hodc lidu luong riéng biét.

Céc hop chét boc 16 & day c6 thé duoc didu ché bing nhiéu phuong phép tong
hop khac nhau ma nhiing nguoi ¢6 hiéu biét trung binh trong linh vuc nay biét 18, bao
gdm cac phuong 4n cu thé duoc liét ké dudi day, cac phuong &n dugc tao thanh bang
cach két hop ching vé6i cac phuong phap tdbng hop héa hoc khéc, va cac phuong 4n
twong duong cua ching ma nhitng nguodi ¢ hiéu biét trung binh trong linh vuc nay
biét t6i. Cac phuwong 4n duge uu tién bao gbdm, nhung khong gidi han ¢, cac vi du

dugc boc 10 & day.

Céc phéan tng héa hoc theo cac phuong an duogc boc 10 & day duoc thuc hién
trong dung moi thich hop phai pht hop v6i nhitng thay ddi hoa hoc theo sang ché ciing

nhu thudc thir va nguyén lidu cAn thiét cho no6. Pé thu dugc cac hop chit duoc boc 16 &
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day, doi khi can mot ngudi ¢ hiéu biét trung binh trong linh vuc nay sta d6i hozc lya

chon quy trinh tdng hop hodc so 6 phan tmg dua trén cdc phuong 4n hién co.

Su xem xét quan trong trong quy hoach tuyén tong hop trong linh vuc nay 1a viéc
lya chon cac nhém bao vé phi hop cho cac nhém chirc phin tng (vi dy, amind theo
sang ché). Vi du, ¢ thé tham khao Greene's Protective Groups in Organic Synthesis
(xudt ban 1an thtr 4) Hoboken, New Jersey: John Wiley & Sons, Inc. T4t ca céc tai lidu
tham khao duoc trich din & ddy duoc két hop bang céch vién dan toan bd.

Theo mot s6 phuong an, hop chét c6 cong thire () duoge boc 16 & day 6 thé duge
didu ché boi mot ngudi o hiéu biét trung binh trong linh vuc nay théng qua 19 trinh

chung sau ddy va st dung céc phuong phap da biét trong linh vuc nay:

Boc HHCI O
1A 1-2A 1-3A
R )n\ NH, HN )J\ -
" Br\/\# N e GOIN NG\WOH e
Br - O — @ 0 =
3-1A 3-2A 1-3A 1-4A
Flef' 0 R® O
URIN N()\WN%J\O/ R0 "Q\I(N OH
O R2R® —> O RZR®
1-5A 1-6A

"
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Céc tir viét tit sau duoc sir dung trong sang ché nay:

R3H

@(R%

TBTU dai cho O-benzotriazol-N,N,N'.N'-tetramethyluronium
tetrafluoroborate; TMSCI dai dién cho trimethylchlorosilan; Cu(OAc): la dbng axetat;

TEA dai dién cho trietylamin; DMF dai dién cho N,N-dimetylformamid; DIEA/DIPEA

dién

dai dién cho N, N-diisopropyletylamin; HPLC dai dién cho sic ky long hiéu suét cao;
SFC dai dién cho sc ky chit 16ng siéu téi han; DMSO dai dién cho dimetyl sulfoxit;
MeOH dai dién cho metanol; THF dai dién cho tetrahydrofuran; DCM dai dién cho
diclorometan; Cy dai dién cho xyclohexyl; va TFA dai dién cho axit trifloroaxetic.

Dé 18 rang hon, sang ché dugc moé ta thém véi cac vi du sau ddy, tuy nhién,
khong nham muc dich giGi han pham vi bdo hd cua sang ché. TAt ca cac thudc thw
duoc str dung ddu c6 ban trén thi trudng va co thé duoc st dung ma khong cAn tinh

ché thém.
Vi du thwe hién sang ché

Vi du 1: Tdng hop hop chét 1-9
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Buée 1: tdng hop hop chat 1-2

D6i v6i dung dich hon hop ctia hop chéat 1-1 (10,00 g) va metanol (100,00 mL)
duoc thém TMSCI (27 g) 6 0°C va khudy hdn hop phan Gng & nhiét do phong trong 12
gir trong moi trudong nito. CO ddc hdn hop phan tng dudi ap sut giam dé tao ra hop
chét 1-2. Hop chat 1-2: 'HNMR: (400 MHz, METANOL-d4) 8 5,04-5,17 (m, 1H), 4,11
(q, /= 9,12 Hz, 1H), 3,91 (dt, /= 5,90, 9,98 Hz, 1H), 3,84 (s, 3H), 2,59-2,86 (m, 2H).

Buéde 2: tong hop hop chét 1-3

Pbi v6i dung dich axit 4-fluorobenzeneboronic (7 g) trong axetonitril (80,00 mL)
dwoc thém hop chét 1-2 (2,53 g), rAy phan ti 4A (2,00 g), Cu(OAc) (3,33 g) va TEA
(6,75 g) ¢ nhiét do phong. Lam néng hdn hop phén tng dén 80°C va sau do Khudy
trong 12 gid. Loc hdn hgp phan tng, va cb dic phén nude duge loc ra. Tinh ché can
thu duoc bang sic ky cot gen silic (pha dong: ete dau hoaetyl axetat = 3:1) dé tao hop
chét 1-3. Hop chét 1-3: 'THNMR: (400 MHz, CHLOROFORM-d) 8 6,87-7,02 (m, 2H),
6,41-6,54 (m, 2H), 4,45 (dd, J= 7,65, 8,66 Hz, 1H), 4,00 (ddd, J= 3,89, 6,71, 8,47 Hz,
1H), 3,82 (s, 3H), 3,58-3,75 (m, 1H), 2,46-2,75 (m, 2H).MS (ESI) m/z: 209,9 [M +1].

Budce 3: tng hop hop chat 1-4

Pbi v6i dung dich hdn hop cia hop chat 1-3 (700,00 mg) trong metanol (3,00
mL), tetrahydrofuran (3,00 mL) va nuge (1,50 mL) dd dugc thém LiOH HO (702,83
mg) trong binh da lanh. Khqu hdn hop phan tmg & nhiét do gitta 0°C va nhiét do
phong trong 3 gi¢ va sau do didu chinh dén pH = 6 bang axit clohydric 1 mol/L. Cd
dic dung dich hdn hop va chiét bang etyl axetat, va két hop céac pha hitu co va ¢b dac
@2 loai bo dung moi dé tao ra hop chét 1-4, duge st dung truc tiép trong bude tiép theo.
Hop chét 1-4: MS (ESI) m/z: 195,9 [M + 1].

Bude 4: thng hop hop chit 1-5

DPbi véi dung dich cta hop chit 1-4 (150,00 mg) trong DMF (3,00 mL) duogc
thém glyxin metyl este hidroclorua (115,78 mg), TBTU (296,09 mg) va DIEA (397,27
mg, 0,53 mL) ¢ -10°C. Khudy hdn hop phéan tng & -10°C-0°C trong 3 gio, va sau do
thém dung dich amoni clorua béo hoa (10 mL) vao. Chiét pha nudc bang etyl axetat.

Két hop cac pha hitu co va ria bing nudc mudi bio hoa, 1am kho bang natri sulfat
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khan, loc va cd déc dé loai bo dung mdi, va tinh ché san phém thu dugce béng séc ky
¢ot gen silic (pha dong: ete dau hoa:etyl axetat = 1:1) dé tao ra hop chét 1-5. Hop chét
1-5: THNMR: (400 MHz, CHLOROFORM-d) & 7,41 (br s, 1H), 6,90-7,04 (m, 2H),
6,44-6,57 (m, 2H), 4,28-4,37 (m, 1H), 4,11 (dd, J = 5,90, 8,66 Hz, 2H), 3,98 (ddd, J =
3.39, 6,90, 8,53 Hz, 1H), 3,66-3,80 (m, 4H), 2,45-2,69 (m, 2H). MS (ESI) m/z: 266.9
[M+1].

Bude 5: tong hop hop chét 1-6

P6i v6i dung dich hdn hop ctia hop chét 1-5 (160,00 mg) trong THF (2,00 mL),
MeOH (2,00 mL) va H20 (1,00 mL) da duge thém LiOH 0 (126,07 mg). Khudy
hdn hop phan Gng & nhiét do gitta 0°C va nhiét d phong trong 12 gio va sau do diéu
chinh dén pH = 3 bang axit clohydric 1 mol/L. C6 dac dung dich hén hop va chiét
bang etyl axetat. Két hop céc pha hiru co va cd dic @8 loai b6 dung mbi dé tao ra hop
chat 1-6, dugc st dung truc tiép trong budc tiép theo. Hop chét 1-6: MS (ESI) m/z:
2529 [M+1].

Buéc 6: tdng hop hop chat 1-8

D61 voi dung dich cua hop chit 1-6 (150,0 mg) trong DMF (5,00 mL) da duogc
thém hop chét 1-7 (178,10 mg), TBTU (229,12 mg) va DIEA (307,42 mg, 415,43 pL)
& -10°C. Khudy hdn hop phan tng & -10°C-0°C trong 2 git va sau d6 nude (5 mL)
duoc thém vao. Chiét pha nude bang etyl axetat, va két hop céc pha hitu co va ria
bé“mg nuée mudi bio hoa, 1lam khod béng natri sulfat khan, dugc loc va c¢6 dic dé 1oai bo

dung mdi dé tao ra hop chét 1-8. Hop chit 1-8: MS (ESI) m/z: 448,1 [M + 1].
Budge 7: thng hop hop chét 1-9

D6i v6i dung dich ctia hop chit 1-8 (260,00 mg) trong metanol (5,00 mL) da
duoc thém axit isobutylboronic (414,73 mg) va dung dich nudce HCI (1 mol/L, 41,55
pl) trong binh da lanh. Lam 4m hén hop phan g dén nhiét do phong va sau do
khudy trong 3 gitr. Co ddc hon hop phan tmg dudi ap sudt giam dé tao ra san pham thd,
duogc tinh ché béng prep-HPLC va sau d6 dugc tach béng SFC dé tao ra hop chét 1-9.
Hop chét 1-9: '"H NMR (400 MHz, METHANOL-d4) § 6,76-6,93 (m, 2H), 6,63 (br d,
J = 4,52 Hz, 2H), 4,59 (br s, 5SH), 4,08 (br d, J = 10,29 Hz, 1H), 2,73 (br s, 1H),
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2.07-2,40 (m, 2H), 1,52-1,75 (m, 1H), 1,31 (br d, T = 16,81 Hz, 2H), 0,80- 0,97 (m,
6H). MS (ESI) m/z: (M-17) 347,9.

Céac diéu kién tach prep-HPLC nhu sau:

Cot séc ky: Phenomenex Synergi C18 150x30mmx4pum;
Pha dong: A: nudce (0,225% axit fomic), B: metanol,
Gradien rua giai: B%: 55% -85%j;

Thoi gian xudt hién: 10 phut.

Céc dibu kién tach SFC nhu sau:

Cot séc ky: AD (250mmx30mm, Spm);

Pha dong: A: cacbon dioxit, B: metanol;

Gradien rira giai: B%: 20% -20%;

Tbc @6 dong: 50 mL/pht;

D3y dinh 1a dinh th®r hai xuAt hién trong sic ky cdt 1éng khong dbi xang hiéu

nang cao.

Vi du 2: Tong hop hop chit 2-8

0O (¢}
H H
T o AN o NS AN,
HCI HN oL — N= e — N= £ 0 —  N= 0 — N= 0
0 \ 7/ \_7 \ /F \ 7/
F F F F
1-2 2-2 2-3 2.4 2-5

TFA HZN/H;O? e b0 f\
o{\gK
6 Nq\n/N\/U\N B/O B . NGﬁrN\/u\ B/OH
— N

21 2-8
Bude 1: tong hop hop chét 2-2

D61 vé6i dung dich clia hop chét 1-2 (173,15 mg) va 2,3,5-trifluoropyridine (0,1 g)
trong DMSO (10 mL) duge thém K5PO4 (319,03 mg) ¢ nhiét do phong. Lam nong hén
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hop phén ing dén 120°C va khudy trong 48 gio. Sau do, chuyén dung dich phan ting,
pha lodng véi nude (10 mL), va chiét bang etyl axetat, va cic pha hitu co dugc két hop
va rua b?mg nuwée mudi bao hoa, 1am kho béng natri sulfat khan, duoc loc va ¢d dac dé
loai bd dung moi. Tch cdn bing sic ky cdt gen silic (pha dong: ete dau hoa:etyl axetat
= 5:1) d& tao ra hop chét 2-2. Hop chét 2-2: 'H NMR (400 MHz, CHLOROFORM-d)
§ 7,87 (d, T = 2,26 Hz, 1H), 7,06 (ddd, J = 2,38, 8,09, 10,85 Hz, 1H), 4,83-4,93 (m,
1H), 4,20-4,31 (m, 1H), 3,98-4,09 (m, 1H), 3,74-3,84 (m, 3H), 2,67 (dtd, J = 5,14, 8,94,
11,11 Hz, 1H), 2,49 (tdd, J = 6,68, 8,78, 11,23 Hz, 1H). MS (ESI) m/z: 228,9 [M + 1].

Bude 2: thng hop hop chét 2-3

Déi v6i dung dich hdn hop cua hop chét 2-2 (280,00 mg) trong MeOH (1,00 mL),
THF (1,00 mL) va H,0 (0,50 mL) dugc thém LiOH-H2O (257,43 mg) ¢ 0°C. Khudy
hdn hop phan (mg & nhiét d6 phong trong 1 gio, va sau d6 pH dugce didu chinh dén 6-7
béng axit clohydric 1 mol/L, va cd dac hdn hop dé tao ra hop chit 2-3, duogc st dung
truc tiép trong budce tiép theo. Hop chit 2-3: MS (ESI) m/z: 214,9 [M + 1].

Buége 3: tong hop hop chét 2-4

Pbi véi dung dich cua hop chét 2-3 (0,3 g) trong DCM (10 mL) d& dugc thém
glyxin metyl este hidroclorua (211,05 mg), TBTU (539,71 mg) va DIPEA (724,14 mg)
& -10°C. Khudy hdn hop phan tng & -10°C-0°C trong 3 gio, va sau do thém nude (10
mL) vao. Chiét pha nuéc béng diclometan, va két hop cdc pha hitu co va rira bang
nuée mudi bao hoa, lam kho béng natri sulfat khan, duoc loc va cd déc dé 1oai bo dung
mdi, va tinh ché san pham thu dugc bang sic ky cot gen silic (pha dong: ete dau mo:
etyl axetat = 1:1) dé tao hop chét 2-4. Hop chat 2-4: 'H NMR (400 MHz,
CHLOROFORM-d) & 8,03 (s, 1H), 7,92 (d, J =2,26 Hz, 1H), 7,13 (ddd, J = 2,38, 7,91,
10,79 Hz, 1H), 4,85 (t, ] = 8,66 Hz, 1H), 4,18 (br d, J = 5,77 Hz, 1H), 4,00-4,06 (m,
1H), 3,76 (s, 3H), 2,66-2,78 (m, 1H), 2,49-2,63 (m, 1H). MS (ESI) m/z: 2859 [M + 1].

Budc 4: tong hop hop chat 2-5

Péi véi dung dich hdn hop ctia hop chat 2-4 (0,45 g) trong THF (2,00 mL), nude
(1,00 mL) va MeOH (2,00 mL) d& dugc thém LiOH-H0O (330,98 mg) ¢ 0°C, va
khudy hon hop phéan Gng ¢ nhiét dd phong trong 2 gid va sau do didu chinh dén pH = 6
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hodc thé bing axit clohydric loang 1 mol/L. C6 dic dung dich hdn hop va chiét bang
etyl axetat. Két hop céc pha hitu co va c6 dac dé loai bo dung moi dé tao ra hop chét
2-5, durge st dung truc tiép trong budc tiép theo. Hop chét 2-5: MS (ESI) m/z: 271,9
M+ 1].
Bude 5: tong hop hop chét 2-7

Péi v6i dung dich cta hop chéit 2-5 (0,3 g) trong DCM (4,00 mL) da duoc thém
hop chit 2-6 (503,35 mg), TBTU (426,18 mg) va DIPEA (314,50 mg, 423,85 ul) &
-10°C. Khudy hdn hgp phéan tng ¢ -10°C-20°C trong 2 gio, va sau do thém nude (10
mlL) vao. Chiét pha nudc bing diclometan, va két hop cic pha hitu co va rua bing
nudc mudi bdo hoa, 1am kho béng natri sulfat khan, duoc loc va co dédc dé loai bo dung
mbi dé tao ra hop chat 2-7. Hop chat 2-7: MS (ESI) m/z: 519,1 [M + 1],

Budc 6: tong hop hop chat 2-8

Péi voi dung dich ctia hop chit 2-7 (0,45 g) trong MeOH (3,00 mL) da duoc
thém #-hexan (4,00 mL), axit isobutylboronic (619,42 mg) va dung dich HCI trong
nuée (1 mol/L, 1,74 mL) & 0°C. Khuédy hdn hop phéan ang & 0°C -25°C trong 12 gio,
va sau do6 tach dung dich phéan (ng chét 16ng, va diéu chinh 16p metanol dén pH = 5-6
bang dung dich NaHCO3 lmol/L. Sau d6 thuc hién phén tach bang prep-HPLC a8 tao
ra hop chét 2-8. Hop chét 2-8: "H NMR: (400 MHz, METHANOL-d4) & 7,89 (br s,
1), 7,43 (brt, J= 9,54 Hz, 1H), 4,78-4,83 (m, 1H), 3,96-4,24 (m, 4H), 2,74 (brs, 1H),
2,63 (br d, T =7,03 Hz, 1H), 2,46-2,58 (m, 1H), 1,65 (br d, J = 6,02 Hz, 1H), 1,35 (brt,
7= 6,90 Hz, 2H), 0,92 (br d, J = 5,77 Hz, 6H). MS (ESI) m/z: 367,1 [M-17].

Cac didu kién tach HPLC cho hop chét 2-8:

Cot séc ky: Xtimate C18 150x25mmx5pum

Pha dong: A: nude (chira 0,225% FA), B: metanol

Gradien rira giai: B%: 55% -85%

Trong séc ky cot 16ng hiéu nang cao, thoi gian gitt 12 9,5 phut.

Hop chét 2-9 dugc tbng hop bang phuong phap tuong tu nhu trong vi du 2, ngoai
trir st dung hop chat a thay cho 2,3,5-trifluoropyridine & buge 1 cta vi du 2; dir liéu
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cong hudng tir hat nhan (NMR), tric khéi phd (MS) va céc diéu kién tach HPLC cho
hop chét 2-9 duge thé hién trong bang 2 dudi day:

Béang 2
Ithz Cigfa e [ri;;la hop MS-17 'HNMR Cac didu kién tach
Téch bang
'H NMR (400 | prep-HPLC; 0t
MHz, sdc ky:
METHANOL-d | Phenomenex
4) 8 7,43 (s, 1H), | Synergi C18
4,84 (br s, 1H), | 150x30mmx4pm;
Br 4,00-4,27 (m, | pha dong: A: nudc
2-9 S\/\<N Sﬁﬁ\gniﬁ/(;m 405,1 | 4H), 2/47-291 |(0.225% axit
e | Y, (m, 3H), 1,69 focmic), B:
(td, J=6,62, | metanol
13,11 Hz, 1H), | (50%-75%); va
1,28-1,47  (m, | thoi gian git trong
2H), 0,94 (br d, | sic ky cot léng
7=6,27 Hz, 6H). | hiéu suét cao 12 9,4
phut.
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Vi du 3: Tdng hop hop chét 3-7

o N()\Tro\ MOH
M — 0] —_— [e] — 3 e} —>
NHci O @'F QF Q‘F QF
NG N
33 -5

NC c NC
1-2 3-2

HCIHZNJ\)B:O J\)\ Lo f\
(0] H 0
17 4 NI 0 N@YNVU\N g
_ r ﬁ B‘ — o H C‘)H
Q 0 o F
F
NC

NC 2.7
3-6

Quy trinh diéu ché tir budce 1 dén budc 4 trong vi du 2 1a dé tao ra hop chét 3-5.
Bude 1: tong hop hop chat 3-6

Péi v6i dung dich cta hop chét 3-5 (300,0 mg) trong DMF (5,00 mL) da dugc
thém hop chét 1-7 (324,08 mg), TBTU (416,91 mg) va DIEA (559,39 mg, 753,90 pL)
& -10°C. Khuéy hdn hop phan tng & -10°C-0°C trong 0,5 gi¢ va sau d6 thém nude (5
mL) vao. Chiét pha nudce bang etyl axetat, va két hop céc pha hitu co va ria bang nuée
mudi bdo hoa, lam kho béng natri sulfat khan, dugc loc va cd dédc dé loai bo dung moi

dé tao ra hop chit 3-6. Hop chét 3-6: MS (ESI) m/z: 473,0 [M + 1].
Buée 2: tbng hop hop chét 3-7

D61 v6i dung dich coa hop chét 3-6 (500,00 mg) trong metanol (5,00 mL), axit
isobutylboronic (755,34 mg) va dung dich nuée HCI (1 mol/L, 2,12 mL) dugc thém
vao trong binh da lanh. Lam néng hoén hop phéan Gng dén nhiét do phong va sau do
khudy trong 3 giv. C6 dic hén hop phan Gng dudi ap sudt giam va sau do6 tinh ché
bing prep-HPLC, tip theo 1a tach SFC d& tao ra hop chét 3-7. Hop chét 3-7: TH NMR
(400 MHz, METHANOL-d4) & 7,28-7,44 (m, 2H), 6,64 (t, ] = 8,78 Hz, 1H), 4,73-4,80
(m, 2H), 3,96-4,32 (m, 4H), 2,62-2,81 (m, 2H), 2,38-2,57 (m, 1H), 1,64 (qd, J = 6,80,
13,55 Hz, 1H), 1,23-1,43 (m, 2H), 0,93 (d, J = 6,53 Hz, 6H). MS (ESI) m/z: (M-17)
373.0.

Céc diu kién tach prep-HPLC nhu sau:
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Cot sie ky: Xtimate C18 150x25mmx5um;

Pha dong: A: nudce (0,225% axit fomic), B: axetonitril;
Gradien rira giai: B%: 46% -76%;

Thoi gian xuét hién: 13 phat.

Piéu kién tach SFC nhu sau:

Cot sic ky: AD (250mm»30mm, 5pm);

Pha dong: A: cacbon dioxit, B: etanol;

Gradien rira giai: B%: 15% -15%;

Tbc dd dong: 50 mL/phut;

Day dinh la dinh th( hai xuét hién trong sic ky cot 1éng khong dbi xtng hiéu

nang cao.

Vi du 4: Téng hop hop chit I-1

NH, o
QF LS e FO T PO T O —?
. Br )

F F
46 4-8 49
OH 0O
Oﬁ)\)\OH
. %
- N N N @/O
: 0 H oﬂOH
o O
F
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Bude 1: tbng hop hop chét 4-3

Thém N,N-diisopropyletylamin (22,02 g) vao dung dich axetonitril (200 mL)
chira hop chit 4-1 (10 g) va hop chét 4-2 (20,13 g) & nhiét do phong. Khuéy hén hop
phan trng ¢ 100°C trong 16 gi0, sau do lam ngudi dén nhiét do phong, va sau do6 duoc
thém vao etyl axetat. Rtra pha hitu co bang nudc va nude mudi béo hoa, sau d6 lam
kho pha hitu co béng natri sulfat khan va duoc loc. Co dac ph?m nuéGe loc ra dé loai bo
dung moi, va tinh ché cin bang sic ky cdt gen silic (pha dong: ete dau hoa:etyl axetat

= 10:1) @ tao ra hop chit 4-3. Hop chét 4-3: MS (ESI) m/z: 227,9 [M + 1].
Buéc 2: tong hop hop chat 4-4

DPbi v6i dung dich hon hop cua hop chit 4-3 (7,2 g) trong metanol (20 mL),
tetrahydrofuran (20 mL) va nude (10 mL) da duge thém LiOH-H>O (6,65 g) & 0°C.
Khudy hon hop phan Gmg ¢ nhiét do phong trong 1 gio, sau d6 duoc co ddc dudi ap
suit giam, pha lodng bang nude va etyl axetat, sau d6 duge tach chét 1éng. Piéu chinh
pha nudc dén pH = 6 bang axit clohydric 1 mol/L, va sau do dugc chiét bang etyl
axetat. Két hop céc pha hitu co va rira bing nudc mubi bao hoa, lam kho bing natri
sulfat khan va loc. Co ddc phén nuée loc ra dé loai b dung moi dé tao ra hop chét 4-4,
duoc st dung truc tiép trong budce tiép theo. Hop chat 4-4: MS (ESI) m/z: 213,9 [M +
1].

Bude 3: tbng hop hop chét 4-5

Péi véi dung dich cta hop chét 4-4 (1,5 g) trong diclometan (50 mL) d& duge
thém glyxin metyl este hidroclorua (1,06 g), TBTU (2,71 g) va
N,N-diisopropyletylamin (3,64 g) ¢ -10°C. Khuédy hén hop phan Gng & -10°C -0°C
trong 3 giv, sau d6 pha lodng véi nude (40 mL) va chiét bang diclometan. Két hop céc
pha hitu co, rira béng nuwée mudi bdo hoa, lam kho b%mg natri sulfat khan va loc. Co
dac phém nude loc ra dé loai bé dung mdi va cin duge tinh ché béng sic ky cot gen
silic (pha dong: ete dau hoa:etyl axetat = 5:1) dé tao ra hop chét 4-5. Hop chét 4-5: MS
(EST) m/z: 284,9 [M + 1].
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Bude 4: tong hop hop chét 4-6

D61 v6i dung dich hon hop cia hop chét 4-5 (0,5 g) trong tetrahydrofuran (2 mL),
metanol (2 mL) va nude (1 mL) d& duge thém LiOH-H2O (369,03 mg) ¢ 0°C. Khudy
hdn hop phan tng & 0°C -20°C trong 2 gio, sau do dugc cd ddc va pha lodng v6i nude
(3 mL), va sau d6 dugc tach chét 16ng. Diéu chinh pha nudc dén pH = 6 bing axit
clohydric 1 mol/L va dugc chiét bing etyl axetat. Két hop céc pha hitu co, rira bang
nu6e mubdi bao hoa, 1am khd béng natri sulfat khan va loc. C6 déc phén nudge loc ra dé
loai bo dung moi dé tao ra hop chit 4-6, duoc st dung truc tiép trong phan Gng tiép

theo. Hop chét 4-6: MS (ESI) m/z: 270,9 [M + 1].
Buée 5: tong hop hop chét 4-8

Péi véi dung dich ctia hop chit 4-6 (0,26 g), hop chit 2-6 (437,84 mg) va TRTU
(370,71 mg) trong diclometan (10 mL) da duoc thém N, N-diisopropyletylamin (273,56
mg) & -10°C. Lam néng hon hgp phéan tng tir tr dén nhiét d6 phong va khudy thém 2
gid, sau d6 pha lodng hon hop phan (g trong nudc (10 mL) va chiét bang diclometan.
Két hop céac pha hitu co, tira bang nude mudi bao hoa, 1am kho bang natri sulfat khan
va loc. Co dac phén nudce loc ra dé 1oai bo dung moi va can dugc tinh ché béng séc ky
cbt gen silic (pha dong: ete dau hoa:etyl axetat = 1:1) dé tao ra hop chét 4-8. Hop chat
4-8: MS (ESI) m/z: 518,2 [M + 1].

Budc 6: tong hop hop chét 4-9

Pbi v6i dung dich hdn hop cta hop chit 4-8 (0,17 g) trong metanol (4 mL) va
n-hexan (6 mL) duge thém axit isobutylboronic (234,45 mg) va 1 mol/L HCI (1,31 mL)
& 0°C. Lam néng hdn hop phan tng tir tir dén nhiét d6 phong va khudy thém 12 gio,
sau d6 duge cb dac dudi ap suat giam dé loai bé dung moi tao cin. Tinh ché phéan con
lai bing prep-HPLC va sau d6 dugc tach bing SFC dé tao ra hop chét 4-9. Hop chat
4-9: 'H NMR (400 MHz, METHANOL-d4) 8 6,83 (br s, 2H), 6,61 (br s, 1H), 4,49 (br
s, 1H), 4,10 (br s, 3H), 3,84 (br s, 1H), 2,75 (br s, 1H), 2,59 (br s, 1H), 2,48 (br s, 1H),
1,62 (brs, 1H), 1,30 (br s, 2H), 0,92 (br s, 6H). MS (ESI) m/z: 366,1 [M-17].

Phuong phép tach prep-HPLC cho hop chét 4-9:

Cot séc ky: Xtimate C18 150x25mm, Spm;
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Pha dong: nuéce (0,225% FA)-MeOH;

Gradien rira giai: 61% -85%;

Thoi gian giti: 9,5 phut.

Phuong phép tach SFC diéu ché cho hop chét 4-9:

Cot sic ky: C2 250mmx30mm, 10pm;

Pha dong: A: cacbon dioxit, B: metanol;

Gradien rira giai B%: 30% -30%;

Téc dd dong: 60 mL/phut.

Day dinh ctia hop chét 4-9 12 dinh thir hai xuét hién trong sic ky cot 1ong khong
dbi xtig hiéu nang cao.

Bude 7: tng hop hop chét 1-1

Phuong phap 1: axit L-malic (332 mg) duoc thém vao isopropyl axetat (2,5 mL),
va 1am néng hon hop dén 70°C bang cach khudy, va sau d6 dung dich hop chét 4-9
(1,0 ) trong 2,5 mL cla isopropyl axetat dugc thém vao 10 phit sau do. Sau dé ngung
lam néng, va lam ngudi hon hop xubng 25°C va khudy thém 5 ngay & nhiét do nay.
Loc dung dich hon hop dé thu banh loc, dugc 1am kho trong chan khong dé tao ra hop
chit I-1 13 tinh thé dang I cta hop chit I-1.

Phuong phép 2: thém hop chét I-1 (68,9 g) vao binh phan tmg, va sau d6 thém
440 mL isopropyl axetat vao, va khudy dung dich hdn hgp ¢ nhiét do phong trong moi
trudng nito trong 24 gio. Loc dung dich hon hop va lam khd dé tao ra tinh thé dang I
(64,4 g) cua hop chét I-1 va mAu nhifu xa bot tia X ctia tinh thé thu dugc bang céch sir
dung tia Cu-Ko dugc thé hién trén FIG. 1.

Hop chit I-1: 'H NMR (400 MHz, DMSO- de) 8 12,30 (br s, 1H), 10,65 (br s,
1H), 8,57 (brt, J=5,77 Hz, 1H), 7,11 (ddd, J = 2,64, 9,16, 12,30 Hz, 1H), 6,91 (br t, J
=8.16 Hz, 1H), 6,53 (dt, J= 5,65, 9,60 Hz, 1H), 4,44 (br t, /= 7,91 Hz, 1H), 4,37 (dd,
J=3.89, 7,65 Hz, 1H), 4,10 (br s, 2H), 3,91-4,01 (m, 1H), 3,76 (q, J=7,36 Hz, 1H),
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2,61 (br d, J~10,79 Hz, 2H), 2,19-2,44 (m, 3H), 1,61 (td, J=6,71, 13,68 Hz, 1H),
1.20-1,36 (m, 2H), 0,86 (t, J=6,02 Hz, 6H) .

Phuong phap diéu ché don tinh thé cua tinh thé dang I ctia hop chét I-1: thém 50

mg hop chét I-1 vao trong dng vi séng, thém 1 mL etanol vao dé hoa tan, va sau @6 dat

éng vi song vao trong coc chira day n-hexan dé ding, va cac don tinh thé duoc két tua

lr tr tUr etanol.

Céc thong 366 mang, di li¢u tinh thé hoc va toa d6 nguyén tlr, v.v. cia don tinh

thé cua tinh thé dang I ctia hop chit I-1 duoc thé hién trong bang 3 va bang 4 dudi day,

va két qua 1a mau nhiéu xa bot tia X cta tinh thé dang I ctia hop chét I-1 thong qua

tinh toan duge thé hién trong FIG. 2.

Bang 3. D@ liéu tinh thé va su tinh loc cAu trac

Coéng thirc phén t thi nghiém C21H26BF2N307
Trong luong phén to 481,26
Nhiét do 173(2) K
Buéc séng 1,54178 A

Hé tinh thé

Hé don nghiéng

Nhém khong gian

P21

Céac thong s6 0 mang

a=124,4220(5) A
b=28,4507(2) A
¢ =24,4590(5) A
o =90 do
B=107,683(1) do

v =90 do
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Thé tich cta 6 tinh thé 4809,41(18) A3
Z 8
Mat do tinh toan 1,329 Mg/m?
Thong s6 hiéu chinh hip thu 0,930 mm"!
F(000) 2016
Kich thudc tinh thé 0,14x0,10%0,06 mm

Pham vi gbc dé thu thap dit liéu

Tu 1,90 dén 66,66 @6

Pham vi thu thap cho hkl

-29<=h<=29, -10<=k<=10,
“29<=1<=28

Thu thap/doc 1ap dit liéu phan anh

50366/16857 [R(int) = 0,0591]

Toan ven di liéu cho theta = 66,66

99,7 %

Hiéu chinh hép thu

Ttr thi nghiém bén tuong duong

Truyén toi da va toi thiéu

0,3182 va 0,2066

Phuong phép sang loc

Phuong phép binh phuong tdi
thidu ma tran day du F2

S6 lugng dir liéu/s6 lugng han ché

str dung/s6 luong thong 5O

16857/1/1258

Muc do phu hop ctua F2

2,845

Chi s6 R cubi cling [I>2sigma(1)]

R1=10,1429, wR2 = 0,3862

Chi s6 R (tht ca dit liéu)

R1=0,1505, wR2 = 0,3909
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Tham sb cdu hinh tuyét di 0,2(3)
He sb tat 0,0146 (13)
Chénh 1&ch t6i da (dinh va ranh) 0,820 va -0,632 e.A™-3

Bang 4. Toa dd nguyén tir (x10%) va cac thong s6 dich chuyén ding huéng tuong

duong (A2x10°%)

X y : z U(eq)

F(1) 9368(2) 4612(9) 9653(3) 96(2)

| F(2) 9372(4) -803(11) 10114(5) 138(4)

F(3) 5646(3) -1481(11) 5026(4) 112(3)

F(4) 5625(3) -6934(12) 5279(4) 116(3)
F(5) 7893(3) 5997(8) 3106(2) 82(2)

F(6) 7373(4) 11325(9) 3109(3) 116(3)

F(7) 7322(5) 11609(14) 11848(3) 132(4)
F(8) 7585(14) 17130(20) 11834(5) 380(20)
0(1) 6651(2) 4283(8) 8451(2) 60(2)
0(2) 6675(2) 6199(7) 7452(2) 54(1)
0(3) 5845(3) 7708(7) 7508(2) 55(1)
O(4) 6247(2) 8326(7) 6790(2) 54(1)
0(5) 6168(3) 10927(8) 6760(3) 67(2)
0(6) 6778(3) 10655(8) 8808(2) 60(1)
O(7) 6956(3) 9715(10) 8038(2) 69(2)
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0(9)

0(10)
o(11)
0(12)
0(13)
0(14)
0(15)
0(16)
0(17)
0(18)
0(19)
0(20)
0(21)
0(22)
0(23)
0(24)
0(25)
0(26)
0(27)
0(28)
N(1)

N(2)

NG)
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8296(2)
8219(2)
9082(3)
8640(3)
8740(3)
8222(3)
8004(3)
9066(3)
10055(2)
10692(2)
9969(2)
10686(3)
9447(2)
8678(2)
5962(3)
4968(3)
5010(2)
4293(2)
4279(3)
5553(3)
6314(2)
8193(3)
7438(3)

6162(3)

-1320(8)

939(7)
2428(8)
3079(8)
5735(8)
5130(10)
4478(10)
6265(7)
4269(6)
2088(6)
2821(8)
-517(7)

677(8)

-204(9)

11902(8)

45

9978(7)
8456(7)
7827(6)
5206(8)
6442(8)
5540(8)
4700(12)
4033(10)

4232(10)

6533(2)
7503(3)
7476(2)
8162(2)
8172(3)
6143(3)
6908(3)
5810(2)
5779(2)
6223(2)
6614(3)
6317(3)
5531(2)
5710(3)
9179(3)
9228(3)
8386(2)
8804(3)
8719(3)
9477(3)
9284(2)
9221(3)
8166(3)

6938(3)

58(1)
56(1)
58(1)
57(1)
T4(2)
73(2)
73(2)
55(1)
51(1)
50(1)
57(1)
64(2)
59(2)
64(2)
63(2)
57(1)
54(1)
55(1)
65(2)
60(2)
58(1)
67(2)
54(2)

59(2)
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N(4) 6791(3) ~1236(11) 5638(4) 69(2)
N(5) 7471(3) ~1324(10) 6765(3) 61(2)
N(6) 8702(3) -1036(9) 8035(3) 56(2)
N(7) 8312(3) 5888(9) 4286(3) 60(2)
N(8) 9350(3) 6468(8) 5027(3) 50(2)
N(9) 10569(3) 6218(9) 6309(3) 56(2)
N(10) 6785(4) 11547(12) 10691(3) 73(2)
N(11) 5699(3) 12142(8) 9989(3) 55(2)
N(12) 4450(3) 11940(9) 8754(3) 59(2)
B(1) 6105(4) 7039(11) 7127(4) 50(2)
B(2) 8803(4) 1700(11) 7848(4) 48(2)
B(3) 10374(4) 3452(10) 6356(4) 46(2)
B(4) 4615(4) 9203(11) 8642(4) 51(2)
(1) 8481(3) 3305(12) 9475(4) 59(2)
C(2) 9083(4) 3250(14) 9685(4) 67(2)
CR3) 9376(4) 1868(15) 9925(5) 80(3)
C(4) 0081(5) 630(20) 9908(7) 106(5)
C(5) 8497(5) 584(13) 9695(6) 93(4)
C(6) 8192(4) 1870(14) 9471(5) 78(3)
C(7) 8319(4) 6268(13) 9423(5) 73(3)
C(8) 7696(5) | 6690(15) 9206(5) 81(3)
C(9) 7566(3) 4865(12) 9136(4) 59(2)
C(10) 7181(3) 4391(11) 8549(3) 54(2)
c(11) 7129(3) 3604(12) 7586(3) 55(2)
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C(12)
C(13)
C(14)
c(15)
C(16)
c(17)
C(18)
C(19)
C(20)
c@1)
C(22)
C(23)
C(24)
C(25)
C(26)
C@27)
C(28)
C(29)
C(30)
C(31)
C(32)
C(33)

C(34)

cG3s)

45896

6650(3)
5768(4)
5166(4)
A707(4)
4635(5)
4107(5)
6090(4)
5777(3)
5973(4)
6603(4)
6518(4)
5928(4)
5622(5)
5912(5)
6489(5)
6774(5)
6674(5)
7320(5)
7397(4)
7763(4)
7763(4)
8243(4)
9119(4)

9714(4)

4677(11)
5506(10)
5019(10)
6257(12)
6937(17)
5545(19)
9721(10)
9377(10)
10402(12)

10189(11)

2717(14)
2760(14)
-4268(17)
-5524(15)
-5569(16)

-4101(14)

95(17)
560(20)
-1038(15)
-1238(11)
-1661(11)
-523(11)
271(13)

-210(20)
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7320(3)
6728(4)
6793(4)
6604(5)
5997(5)
6613(8)
6958(3)
T403(4)
7950(4)
8255(3)
5505(4)
5201(5)
5109(5)
5345(5)
5651(5)
5733(5)
5218(6)
5499(7)
5760(4)
6384(4)
7366(4)
7630(3)
8267(4)

8258(5)

54(2)
56(2)
60(2)
68(2)
83(3)

108(5)
53(2)
54(2)
60(2)
55(2)
69(2)
70(3)
79(3)
83(3)
85(3)

81(3)

47/66

94(4)

109(5)
72(3)
57(2)
62(2)
54(2)
66(2)

99(5)



C(36)
C@37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(44)
C(45)
C(46)
C(47)
C(48)
C(49)
C(50)
C(51)
C(52)
C(53)
C(54)
C(55)
C(56)
C(57)
C(58)

C(59)

45896

10216(9)
10752(6)
10185(9)
8831(4)
9161(3)
8995(3)
8367(4)
8043(4)
7837(4)
7611(4)
7573(5)
7790(6)
8029(5)
8084(5)
8288(5)
8381(4)
8962(4)
9938(3)
10200(3)
10786(4)
10742(5)
11251(10)
11223(15)

11168(14)

680(40)
-230(30)
1840(40)
4412(9)
4021(11)
5000(10)
4840(10)
7251(12)
7310(12)
8648(13)

9943(15)

10066(13)
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8626(13)
4239(13)
3835(12)
5661(11)
6189(11)
6915(10)
5761(9)

4902(12)
5271(15)
5990(40)
5790(50)

7640(40)

8523(18)
8618(16)
8832(9)
8003(4)
7573(3)
7038(3)
6703(4)
3986(4)
3399(4)
3096(4)
3400(5)
3988(4)
4294(4)
4140(4)
4776(4)
4889(4)
5285(3)
5352(3)
5831(3)
6706(4)
7309(4)
7716(8)
8325(10)

7510(20)

48/66

330(30)

280(20)

196(14)
52(2)
52(2)
49(2)
53(2)
61(2)
65(2)
69(2)
84(3)
80(3)
69(2)
74(3)
72(3)
61(2)
54(2)
51(2)
47(2)
57(2)
73(3)
88(8)

124(14)

170(20)



C(57A)
C(58A)
C(59A)
C(60)
c(61)
C(62)
C(63)
C(64)
C(65)
C(66)
C(67)
C(68)
C(69)
C(70)
C(71)
C(72)
C(73)
C(74)
C(75)
C(76)
C(77)
C(78)
C(79)

C(80)

45896

11010(30)
11330(30)

10919(19)

10509(4)

10067(3)
9522(4)
9231(4)
7006(4)
7260(6)
7481(11)
7433(13)
7208(14)
6970(7)
7033(7)
6765(6)
6663(4)
6084(4)
5126(4)
4833(4)
4226(4)
4263(5)
4065(5)
4098(7)

3484(6)

4140(80)
3190(60)

5060(50)

720(11)
1135(9)
168(11)
271(11)
12923(11)
12930(18)
14360(30)
15650(20)
15690(20)
14285(15)
10004(19)
9511(15)
11309(12)
11841(13)
12563(11)
11448(8)
10627(11)
11239(11)
9966(13)
10669(19)

9430(20)
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7817(12)

7833(12)

8349(13)
6414(4)
6693(3)
6517(4)
5880(4)
10959(4)
11552(5)
11853(6)
11540(8)
10948(9)
10690(5)
10826(5)
10165(4)
10059(4)
9701(4)
9695(3)
9211(4)
8322(4)
7726(4)
7265(5)
6685(7)

7201(6)
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200(30)
270(50)
114(12)
58(2)
49(2)
58(2)
59(2)
61(2)
00(4)
156(9)
177(12)
237(18)
98(4)
103(4)
83(3)
61(2)
62(2)
55(2)
49(2)
60(2)
69(2)
78(3)
113(5)

111(5)



C(81)
C(82)
C(83)

C(84)
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4460(3) 6460(10) 8636(3) 51(2)
4893(3) 6831(10) 8297(4) 50(2)
5440(4) 5829(12) 8499(3) 57(2)
5762(3) 5993(10) 9123(3) 48(2)

Céc hop chét dich sau (it hop cht I-2 dén hop chét 1-10) dugc didu ché bing

céch tham khao quy trinh ctia phuong phap 1 trong buée 7 cta vi du 4, trong do hop

chit 4-9 cia phuong phép 1 trong budc 7 clia vi du 4 tuong (mg v6i hop chét b trong

bang 5 du6i day, va axit L-malic clia phwong phép 1 trong budc 7 ctua vi du 4 tuong

ng véi hop chét ¢ trong bang 5 dudi day:

Bang 5
H Hop H Ch hop ché
, o au tric cha hop chat
Q? chat ] P P THNMR
chat b chat ¢ dich
HNMR: '"H NMR (400 MHz,
DMSO-de) 6 10,83 (brs, 1H),
8,55 (brt, J/=5,90 Hz, 1H), 7,76
(br d, J=6,78 Hz, 1H), 7,48 (br d,
J=7,28 Hz, 1H), 6,80-7,14 (m,
3H), 6,57-6,77 (m, 1H), 6,41 (br
HO oo ﬁ\
12 | 4-9 oQ@ R Ay o

OH

N gwgc s, 1T1), 4,37 (br t, J=7,91 Hz, 1H),
@ 4,10 (br d, J=5,52 Hz, 2H),

3,78-3,96 (m, 1H), 3,64-3,75 (m,
1H), 2,71-2,94 (m, 1H), 2,09-2,30
(m, 2H), 1,57-1,76 (m, 1H),
1,28-1,51 (m, 2H), 0,78-0,98 (m,
6H).
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Hop
chét

Hop
chét

Hop

chét ¢

Chu trac cta hop chat

dich

‘r'?'m(
(O8]

£
R

HNMR: 'H NMR (400 MHz,
DMSO -dg) § 10,27 (br s, 1H),
8,52 (t, J=5,90 Hz, 1H), 7,10 (ddd,
J=2.76, 9,16, 12,42 Hz, 1H), 6,90
(dt, J=1,63, 8,60 Hz, 1H),
6,46-6,63 (m, 1FL), 4,44 (t, J=7,65
Hz, 1H), 4,06 (br d, J=6,02 Hz,
2H), 3,90-4,01 (m, 1H), 3,70-3,83
(m, 1H), 2,24-2,37 (m, 5H), 1,61
(td, J=6,59, 13,43 Hz, 1H),
1,21-1,31 (m, 2H), 1,04-1,16 (m,
6H), 0,75-0,94 (m, 6H).

4-9

'H NMR (400 MHz, DMSO-ds) &
10,66 (br s, 11), 8,57 (br t,
J=5.77 Hz, 1H), 7,11 (ddd,
J=2.76, 9,16, 12,42 Hz, 1H), 6,89
(br t, J=7,65 Hz, 1H), 6,53 (dt,
J=5.77, 9,54 Hz, 1H), 4,44 (t,
J=7.91 Hz, 1H), 4,10 (br d,
J=5,77 Hz, 2H), 3,88-4,06 (m,
3H), 3,72-3,83 (m, 1H), 3,43 (dg,
J=5.02, 6,94 Hz, 1H), 2,65 (br d,
J=8.03 Hz, 117), 2,28-2,41 (m,
1H), 1,59 (brs, 1H), 1,31 (brs,
2H), 0,85 (t, J=6,53 Hz, 6H).
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chét

chat i
chéat ¢

Cau trac ctia hgp chat

dich

3-7

' NMR (400 MHz, DMSO-de) &
12,31 (br s, 1H), 10,69 (br s, 1H),
8,70 (br t, J=5,90 Hz, 1H), 7,56
(dd, J=1,51, 12,80 Hz, 1H), 7,44
(br d, J=8,28 Hz, 1H), 6,55 (t,
J=8,66 Hz, 1H), 4,75 (br t, J=6,78

"|Hz, 1H), 4,37 (dd, J=3,89, 7,65

Hz, 1H), 4,11 (br d, J=5,52 Hz,
3H), 3,93-4,03 (m, 1H), 2,61 (br
d, J~11,29 Hz, 3H), 2,19-2,44 (m,
2H), 1,53-1,70 (m, 1H), 1,21-1,35
(m, 2H), 0,74-0,93 (m, 6H).

OH

OW
OH

4-9

IH NMR (400 MHz, DMSO-dg) §
10,61 (br s, 1H), 8,56 (t, J=5,90
Hz, 1H), 7,10 (ddd, J=2,51, 9,29,
12,30 Hz, 1H), 6,84-7,00 (m, 1H),
6,46-6,63 (m, 1H), 4,45 (brt,
J=7,91 Hz, 1), 3,89-4,22 (m,
3H), 3,63-3,82 (m, 2H), 2,56-2,70
(m, 1F1), 2,25-2,40 (m, 2H), 1,62
(td, J=6,43, 12,99 Hz, 1H),
1,21-1,38 (m, 2H), 0,77-0,97 (m,
15H).
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Hop . .
, Hop Cau triac cia hgp chat

, chat , THNMR

chat chat ¢ dich

'H NMR (400 MHz, DMSO-de) §
10,61 (br s, 1H), 8,45-8,68 (m,
1H), 7,10 (ddd, J=2,76, 9,22,
12,36 Hz, 1H), 6,89 (br t, J=8,03

o | oy g f\o Hz, 1H), 6,44-6,66 (m, 1H1), 4,44

ﬁ/K @ A oa (brt, /=7,91 Hz, 111), 4,02-4,24
OH o | (m, 3H), 3,89-4,02 (m, 1H),

3,64-3,82 (m, 1H), 2,62 (brt,
J=1,53 Hz, 1H), 2,26-2,41 (m,
2H), 1,59 (brs, 1H), 1,17-1,21
(m, 2H), 0,76-0,95 (m, 9H).

'H NMR (400 MHz, DMSO-de)
12,38 (brs, 1H), 10,64 (br s, 1H),
8,56 (br t, J=5,40 Hz, 1H), 8,00
(d,J=2,51 Hz, 1H), 7,71 (ddd,
J=2.51, 8,66, 11,42 Hz, 1H), 4,72
s lo Yﬁj N—N&% HJ)LN J\/g hOH(brt,J:’/ﬁle, 1H), 4,37 (dd,

| O o J=3,89, 7,65 Hz, 1H), 4,26 (dd,
F J=4,77,7,78 Hz, 1H), 3,93-4,19
(m, 4F1), 2,55-2,68 (m, 2H), 2,35
(br d, J=7,53 Hz, 2H), 1,53-1,69
(m, 1H), 1,21-1,36 (m, 2H), 0,86
(t, J=6,02 Hz, 6H).

et
oo
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Hop
chét

chét

chit ¢

CAu trac ctia hop chat

dich

THNMR

2-9

'H NMR (400 MHz, DMSO-ds) &
10,53-10,78 (m, 11), 8,75-8,88
(m, 1H), 7,54-7,67 (m, 1H),
4,66-4,76 (m, 110), 4,36 (dd,
J=3.89, 7,65 Hz, 1H), 4,10-4,20

B
S O{V (m, 2H), 3,93-4,06 (m, 25T),

2,56-2,73 (m, 3H), 2,31-2,46 (m,
2H), 1,62 (td, J/=6,59, 13,43 Hz,
1H), 1,21-1,32 (m, 2H), 0,81-0,92
(m, 6H).

1-10

OH O

OH

'H NMR (400 MHz, DMSO-dg) &
10,77 (br s, 1H), 8,84-9,02 (m,
1H), 6,94 (t, /=8,91 Hz, 2H), 6,60
(br dd, J=4,14, 7,65 Hz, 2H), 4,61
(dd, J=5,40, 8,41 Hz, 1H),
4,29-4.39 (m, 1H), 4,22-4,30 (m,
1H), 4,10-4,19 (m, 2H), 2,54-2,66
(m, 2H), 2,14-2,31 (m, 2H),
1,98-2,10 (m, 1H), 1,56-1,69 (m,
1H), 1,21-1,34 (m, 2H), 0,79-0,91
(m, 6H).
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Vi du thi nghiém 1: Thi nghiém chéng tang sinh in vitro cho céc té bao MM1.S

Trong thi nghiém nay, tdc dung cla cac hop chat e ché su tang sinh té bao dugc
nghién ctu bang cach xé4c dinh anh hudng cta ching d6i v&i hoat dong clia té bao in

vitro trong dong t& bao khéi u MML.S.

Céc t& bao MM1.S duge cdy vao dia nudi chy té bao 96 giéng mau den véi mat
dd 7.000 té bao trén mdi giéng, va cac dia ndy sau d6 dugc 0 qua dém trong ti dm &
37°C, 5% CO, va 100% d6 Am twong dbi. Cac hop chit thir nghiém dugc thém vao céc
giéng nudi cdy té bao ¢ ndng do (0,3 nM-2000 nM) va dia sau d6 duge dua trd lai th
Am v6i su kiém soét ciia phuong tién (DMSO bd sung, khong ¢6 hop chét thir nghiém)
va bo didu khién tréng. Pia duoc 1 2 ngay trong th 4m ¢ 37°C, 5% CO2 va 100% db
Am tuong dbi. Cac méu duge xit 1y bing phuong phép tiéu chuén cta bd phat hién hoat
dong té bao phat quang Promega CellTiter-Glo (Promega-G7571) va céc tin hiu phat
quang dugc phat hién trén ddu doc tAm SpectraMax i3x cua Molecular Devices. Ty 18

e ché cla hop chét thir nghiém dugc tinh theo cong thirc sau:

kiém soat ctia phuong tién RLU- hop chét RLU

T§ 18 e che % = kidm soat cia phuong tién RLU — diéu khién trang < 100%
RLU
Céc két qua duge thé hién trong bang 6.
Béang 6
Hop chit ICso (pIV)
I-1 0,0130
4-9 0,0010
3-7 0,0906
2-8 0,0240
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2-9 0,0242

1-9 0,0058

Vi du thi nghiém 2: Thir nghiém do dn dinh coa vi thé gan dbi véi cac hop chét

Céc hop chit thir nghiém déu dugc dong 0 véi cac vi thé gan tir chudt nhét CD-1,

chutt SD va ngudi dé danh gia do 6n dinh ciia cac hop chat thir nghiém.

Ditu ché cac mau dung dich hop chét tht: dung dich DMSO 10 mM ctia hop
chét vi du (5 pL) duge thém vao dung moi hén hop ctia DMSO (45 pL), metanol va
nude (450 pL, ty 1¢ thé tich ctia metanol va nuéc 1a 1:1) dé didu ché dung dich hop
chét thir 100 pM; 50 pL dung dich hop chat thtr 100 pM dugce thém vao 450 pL dung
dich dém kali phét phat 100 mM dé tao ra dung dich hop chat thir 10 pM.

Dung dich hop chét tht 10 M dugce U trude voi cac vi thé cta ba loai (ngui,
chudt va chudt nhit, twong tmg) trong 10 phit, va sau d6 dung dich lam hé thong tai
sinh nicotinamit adenin dinucleotit phbt phat (NADPH) giagm duge thém vao dia G
theo timg thoi didm dé bit dAu phan Gng, va cudi cing ¢ 0, 5, 10, 20, 30 va 60 phut,
dung dich dimg (100% ACN) duge thém vao dia phan Gng dé dirng phan (mg. Cac hop
chét thir nghiém duoc x4c dinh bing phuong phap LC-MS/MS. Két qué kiém tra 46 on

dinh ctia vi thé gan ddi voi cac hop chét thtr nghiém duoc thé hién trong bang 7.

Bang 7
Hop chit D§ bn dinh cha vi thé gan (Tiz, phat)
4-9 67,4(H), 43,1(R), 67,4(M)
2-9 75,0(H), 26,5(R), 37,7(M)
1-9 74 3(H), 42,1(R), 43,5(M)

Luu v: H 1a viét tat ctia con nguoi, R 1a viét tat ctuia chudt, va M 1a viét tat cua

chuot nhit.

Vi du thi nghiém 3: Thtr nghiém do thAm mang té bao d6i v6i cac hop chit
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Céc hop chit thir nghiém dugc danh gid do thim mang 1€ bao trén céc té bao
MDR1-MDCK II.

Céc hop chat thir nghiém (dung dich DMSO 10 mM ctia hop chét) duoc pha lodng
v&i dung dich dém chuyén (HBSS véi 10 mM Hepes, pH = 7,4) va duge tao thanh cac
mAu & ndng d6 cudi cling 1a 2 pM, va sau d6 thyc hién quan 1y thuén nghich (AB vaBA).
Sau khi st dung, dia t& bao duoc i 150 phit trong th &m & 37°C, 5% CO2 va d6 am béo
hoa. Sau 150 phiit G, mau dugc thu thip va ndng do ctia cac hop chét thir nghiém trong
mAu chuyén dugc xac dinh ban dinh luong bang phuong phap LC-MS/MS. Cac két qua
cta thir nghiém do thAm mang € bao dbi v6i cac hop chét thir nghiém duoc thé hién

trong bang 8.

Béng 8
) Papp A 161 B Papp B t61 A
Hop chat Ty 1€ dong chay ra
(10e-6 cm/s) (10e-6 cm/s)
4-9 0,38 7,32 19,26
2-9 0,24 2,24 9,33

Luuy: Papp At6iB 1a viét tt cua tbe d6 ma hop chét di vao té bao; Papp B t6i A la
vidt tit cia tbe @0 té bao tiét ra hop chét; Ty 1& dong chay ra=Papp B dén A/Papp A dén
B.

Vi du thi nghiém 4: Thi nghiém 6n dinh

Khoang 50 mg mau duge cho vao dia petri sach dung mot 1an va trai thanh 16p
mong. Dia petri duge boc béng giéy nhom cd duc mot s6 18 nho. Mau 1ap lai, duge dit
trong c4c hop 6n dinh 25°C + 2°C/60% RH + 5% RH va 40°C + 2°C/75% RH + 5% RH,
va dugc léy mAu & cac mbe thoi gian dy kién va ham luong ctia hop chit duoc x4c dinh

bing phuong phap HPLC, va céc két qua duoc thé hién trong bang 9.

Béang 9

Hop chat th Cac didu | Ngay | Ngay | Ngay | Ngay Ngay
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kién 0 7 14 21 28
25°C160% | 98,6% | 97,8% | 100% | 100% 100%
I-1
40°C/75% | 98,6% | 99,1% | 98,5% | 100% 100%
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YEU CAU BAO HO

1. Hop chét c6 cong thire (1), hodc mudi duge dung ctia ching, ddng phan hd bién cta

chung, déng phan 1ap thé ctia chiing hodc dong phan hinh hoc ca chung,

trong do,

vong A duge chon tir nhém bao gbm phenyl va heteroaryl 5-10 nguyén tir;

mdi R! dugc chon doc 1ap tir nhom bao gém halogen, CN, OH, NHa, Ci. ankyl
va Cr.¢ heteroalkyl, trong d6 Ci.¢ ankyl hodc Ci heteroalkyl dugc thay thé thy v boi
mdt hodc nhidu nhom dugc chon tir nhém bao gf”)m halogen, OH va NHy;

n dugce chon tr nhém gém 0,1,2,3,4va5s;

RZ va R? ddu dwoc chon ddc 14p tir nhém bao gdm H va Ci.s ankyl;

R* duoc chon tir Ci.6 ankyl;

RS duoc chon tir thom bao gdbm H va Ci3 ankyl;

vong D duoc chon tlr di vong 5-10 nguyén ti, trong d6 di vong 5-10 nguyén tr
duoc thay thé boi it nhat mot =0;

mbdi RO duge chon doc 14p tir nhom bao gém halogen, OH, NH,, COOH, Ci-6
ankyl, Cs. xycloankyl, C1.6 heteroalkyl, Ce.10 aryl va heteroaryl 5-10 nguyén th, trong
d6 Ci.¢ ankyl, Cs.6 xycloankyl, C1.s heteroalkyl, Ce.10 aryl hodc heteroaryl 5-10 nguyén
tr duoc thay thé tiy ¥ bai mot hodc nhiéu nhém duoc chon tr nhom bao gbm COOH,
halogen, OH, NHz va SH; va

m dugc chon tr nhém gé)m 0,1,2,3,4vas.

2. Hop chét c6 cong thirc (1), hodc mudi duoc dung clia ching, ddng phan hd bién cia
chung, dong phan 18p thé cia ching hodc ddng phan hinh hoc cta ching theo diém 1,

trong d6 vong A dugc chon tir nhém bao gdbm phenyl va heteroaryl 5-6 nguyén ti,
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trong do heteroaryl 5-6 nguyén tir chira it nhéit mot nguyén ti vong dugc chon tir nhém

bao gdm nito va luu huynh.

3. Hop chét ¢6 cong thire (1), hodc mubdi duge dung ctia ching, ddng phén hd bién cta
chang, dong phan 1ap thé ctia chung hodc ddng phan hinh hoc cta chung theo didm 1,
trong do, mdi R duge chon doc 1ap tr nhdém bao g@)m halogen, CN, OH, NH, Ci3
ankyl va C1.3 alkoxy, trong d6 Ci.3 ankyl hodc Ci3 alkoxy dugc thay thé thy v boi mot
hodc nhitu nhom duge chon tir nhom bao gém halogen, OH hoac NHa.

4. Hop chét c6 cong thice (1), hodc mubdi duge dung ctia ching, déng phéan hd bién cta
chung, dong phan lap thé cta chung hodc dong phan hinh hoc ctia ching theo diém 1,

trong d6 n dugc chon tir nhém bao gém 0,1va2.

5. Hop chét c6 cong thie (1), hodc mudi duge dung ctia chung, dbng phan hd bién clia
ching, dong phan 1ap thé ctia ching hodic ddng phan hinh hoc cta ching theo diém 1,

/7
4

),

. (R1)n\<9/,/’
. - A . < s A 1
trong d6 don vi clu trac duoc chon tir nhém bao gom (Rn

2

] 4 \N
(RY) 1
n va Rq

6. Hop chét co cdng thue (1), hodc mudi dugce dung ctia ching, déng phan ho bién cua
chung, dong phan lap thé cta chung hodc déng phan hinh hoc cua ching theo diém 1,
trong d6 R2 va R? déu duge chon doc 14p tir nhom gbm H va Cy.3 ankyl.

7. Hop chit c¢6 cong thire (1), hodc mubi duoc dung ctia ching, ddng phan hd bién cla
chung, dong phan 1ap thé ctia chting hodc dong phéan hinh hoc cta ching theo diém 1,
trong d6 R* dugce chon tir Cs.s ankyl.

8. Hop chét c6 cong thic (I), hodc mubdi duge dung ctia ching, ddng phan hd bién cia
ching, dong phan 18p thé ctia chting hodc ddng phan hinh hoc cla ching theo diém 1,
trong @6 RS dugc chon tir nhém bao gom H va metyl.

9. Hop chat c¢6 cong thire (1), hodc mubi duoc dung ctia ching, ddng phan hd bién clia

chung, ddng phan lap thé cta ching hodc déng phan hinh hoc cia ching theo diém 1,

60
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trong d6, vong D dugc chon tir di vong 5-10 nguyén i, trong dé di vong 5-10 nguyén
tit duoc thay thé boi mot =0.

10. Hop chét c6 cong thire (I), hodc mubi dugc dung clia ching, dbng phan hd bién
clia chtng, dong phan Iap thé cua ching hodc ddng phan hinh hoc cua ching theo

diém 1, trong d6 m duge chon tir nhém bao gf”)m 0,1,2va3.

11. Hop chat c¢6 cong thic (1), hodc mubi duge dung ctia ching, dbng phan hd bién cta
ching, ddng phan 1ap thé cta chung hodc déng phan hinh hoc cta chung theo diém 1,
trong d6 mdi R® duge chon dde lap tir nhém gom OH, NI, COOH va Cis ankyl,
trong d6 Ci.s ankyl dugc thay thé ty ¥ béi mot hoic nhiéu nhom duoc chon tir nhom
bao gdbm COOH, OH va NHa.

12. Hop chét c¢6 cong thire (1), hodc mudi dugc dung ctia ching, dbng phan hd bién
ctia chung, dong phan l1ap thé cua ching hodc dong phan hinh hoc cia ching theo

~
~

< B~
AN D
B
O b 6 O\n (Ra)m
diém 1, trong d6 don vi cAu tric R 1y O

13. Hop chét c6 cong thie (1), hodc mudi duge dung ctia ching, dbng phan hd bién
ctia chung, ddng phan 1ap thé cua chung hodc ddéng phan hinh hoc cta ching theo
diém 1, trong d6 hop chét c6 cong thire (I) duge chon tir nhom bao gbm hop chit co
cbng thie (I-a), hop chét c6 cong thice (1), hop chét ¢6 cong thire (1I-a), hop chét ¢6
cbng thtre (111), hop chét ¢6 cong thirc (I1l-a), hop chét coa cong thire (IV) va hop chét
c6 cdng thie (IV-a),
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(1MI-a) O 7 o |
AR L L o
.
(RB@ Wof ()
n @] Y
(IV-a) \g/

trong d6 X dugc chon tir -C(R*)2- va Y dugc chon tir ~C(R®)2-; hodc X duge chon
tir =C(R%)- va Y duoc chon tir =C(RY-, trong d6 R? R, R¢ va R déu dugce chon doc
18p tr nhom bao gbm hidro va Ci.6 ankyl, trong d6 Ci.s ankyl dugc thay thé tiy v boi
mot hodc nhidu ~COOH, hoic R?® va R® duoc lién két dé tao thanh vong 3-6 nguyén ti,

hotic R® va RY duge lién két dé tao thanh vong 3-6 nguyén tu.

14. Hop chat c6 cong thire (1), hodc mudi duoc dung cta ching, dong phan hd bién

cia ching, ddng phan 1ap thé cha ching holdc dbng phan hinh hoc cta ching theo

\‘I%/O
O~ ~(R%)m
diém 13, trong do don vi cu trac O duge chon to nhém bao gém
ER IS ol O I e
O~ @) 0] O
0, o 0 va o O

15. Hop chit ¢6 cong thic (I), hodic mubi duge dung cta ching, ddng phén hd bién
ctia chiing, dong phan 1ap thé cia ching hodc ddng phan hinh hoc cua chung theo

diém 1,12 hop chit duoc chon tir nhém bao gém:
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NG F

F . va F ,
hoc mubi duge dung cta ching, ddng phan hd bién ctia chung, déng phan 1ap thé cia
ching hoic ddng phan hinh hoc ctia chung.

16. Hop chét c¢6 cong thire (1), hoic mudi duvoc dung cta ching, déng phan hd bién
ctia chung, dong phan lap thé cua ching hodc dong phan hinh hoc cta ching theo

diém 1, 13 hop chét dugc chon tir nhém bao gém:
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N "ﬂ/ N~ "B - ﬂ/ H ?
= H ‘o{ Mo 0 o—( )or
. o O
F va F ,
hodc mubi duge dung ctia ching, d6ng phéan hod bién clia chung hoic dong phan hinh
hoc ctia chung.
17. Hop chét ¢6 cbng thuc (1), hodc mubdi duge dung cua ching, déng phéan hd bién
ctia chung, dong phan lap thé cua chung hoic dong phan hinh hoc cta ching theo
diém 1, trong d6 hop chét 1a hop chét I-1 va trong d6 trong méu nhiéu xa tia X st dung
tia Cu-Ka, tinh thé cua hop chét I-1 ¢6 cac dinh nhiéu xa tai 20 sau ddy 6,00, 11,98,
17,88, 20,88 va 21,48,
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18. Hop chét c6 cong thire (1), hodc mudi dugc dung ctia ching, ddng phan hd bién
ctia chung, dong phan lap thd ctia ching hodc déng phan hinh hoc cia chung theo
diém 1, trong do hop chét 12 hop chét I-1 va trong d6 tinh thé ctia hop chét I-1 ¢6 dic
didm: hé tinh thé: hé don nghiéng; nhom khong gian: P 21; thong s6 0 mang: a =
24.4220(5) A, b =8,4507(2) A, ¢ =24,4590(5) A, 0.= 90 do, B = 107,683(1) d, y =90
do, 7 =18

§ﬂ/ N B‘/
R W

@]
o O
-1
F

19. Duogc pham chira hop chét ¢6 cong thite (1), hodc mubi duge dung ciia chiing, ddng
phan hd bién cta ching, ddng phan Iap thé ctia chtng hoic ddng phéan hinh hoc cua

chang theo diém 1.
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