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(57) Sang ch€ dé xuit quy trinh diéu ché hgp chat gay chét t€ bao theo chuong
trinh ¢6 cong thitc (A1) va cic hgp chat hoa hoc trung gian ctia hop chat nay:

HNTR
N
NO,
—@QN—SO L2
.Cl AD

trong d6 cac ky hiéu 1a nhu dugc xac dinh trong ban mo ta. Sdng ché con dé xuit

céc hop chat hod hoc trung gian lién quan dén quy trinh diéu ché theo séng ché.
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Linh vee ky thuit dwge dé cip

Sang ché @& cap dén quy trinh diéu ché hop chét gy chét t& bao theo chuong
trinh va cdc hop chit hoa hoc trung gian ctia hop chét nay. Sang ché con d& cap dén

céc hop chét hoa hoc trung gian lién quan dén céc quy trinh diéu ché theo sang ché.
Tinh trang k¥ thuit ciia sing ché

MBJi trong sb cac hop chit 4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-
yl]metyl}-piperazin-1-yl)-N-({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]
phenyl}-sulfonyl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzamit (sau ddy dwoc goi la
“hop chit 1) va 4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl}-
piperazin-1-yl)-N-({3-nitro-4-[(1R,4R)-[4-hydroxy-4-metylxyclohexyl|metyl)amino]
phenyl}-sulfonyl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzamit (sau diy dugc goi la
“hop chét 2”) déu 1 céc chét Gc ché Bel-2 hiéu qua va chon loc ma, khong ké céc hoat

tinh khéc, c6 hoat tinh khang khdi u ding lam chét gy chét té bao theo chuong trich.

How chit 1 ¢6 cong thire:
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Hién nay, hop chit 1 dang la d6i twong clia cac thir nghiém 14m sang dé diéu tri
bénh bach ciu bach huyét man tinh. Cong bd don M§ s6 US2010/0305122 mb ta hop
chét 1, hop chit 2 va céc hop chit khac ma thé hién kha nang gén két véi protein ho
Bel-2 va mudi dugc dung ctia ching. W02011/150016 boc 16 hop chét c6 kha ning tc
ché hoat tinh ctia protein Bcl-2 chéng gy chét té bao theo chuong trinh, dugc phim
chira hop chét nay va phuong phap diéu tri bénh khi né bidu hién hoat tinh ¢ ché
protein Bel-2 chéng gy chét té bao theo chwong trinh. W02012/071336 boc 16 mubi
va tinh thé cia hop chit 4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-
yl]metyl}piperazin-1-yl)-N-({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]
phenyl}-sulfonyl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzamit ma 1a cac hoat chét
thich hop trong dli'c_rc phém ma hitu {ch dé didu tri bénh dic trung bdi su biéu hién qua
mirc ciia mdt hodc nhidu protein thudc ho Bcl-2 chéng gay chét té bao theo chuong
trinh, vi du, ung thu. Céc cong bd patent My s6 US2012/0108590 va US2012/0277210
md ta dwge phdm chira cac hop chét nay va céc phuong phap didu tri bénh khéi u,
mién dich hodc tv mién dich st dung cdc hop chét nay. Coéng bd patent My 56
US2012/0129853 md t& phuong phap didu tri bénh luput ban d6 hé théng, chimg viém
than luput hodc hdi chimg Sjogren bing cach st dung céc hogp chat ndy. Cong b

patent M§ s§ US2012/0157470 md ta mudi duge dung va tinh thé ctia hop chit 1.
Ban chit k§ thuit ciia sing ché

Muc dich cta sang ché 13 d& xudt quy trinh didu ché hop chét giy chét t& bao

theo chuong trinh va céc hop chat hod hoc trung gian ctia hop chét nay.
Cu thé hon, sang ché dé xuit quy trinh diéu ché hop chit c6 cong thirc (A1):

HNT
NN

= NO,
o 0
. N/ N\ @ NE e
N N o R
7 N s =/ %
Cl

L (1O
trong d6, R? duoc chon tir va v

(Al),
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quy trinh n&y bao gom céc budc:

(a) két hop hop chét ¢6 cong thire (K):

CO,R
N7 N
N
)

Cl l

trong do, R 1a C1-Craalkyl,

X)

véi mudi tert-butoxit, dung moi hitu co khong proton, va nude dé thu duoc hop chét c6
cdng thac (L):

CO,H

Cl O (L); va

(b") két hop hop chit c6 cong thirc (L) v6i 1-etyl-3-(3-dimetylaminopropyl)-

carbodiimit hydroclorua, 4-dimetylaminopyridin, dung mdi hitu co, va hodc hop chét

. , 4+ 0
c¢6 cong thie (N), dé tao ra hop chat c6 cong thirc (A1), trong d6 R* 12 EC :

NO, 1y
N

o OY
0=%
NH,

M)

hodic hop chét co cong thirc (P), @& tao ra hop chit c6 cong thirc (A1), trong d6 R? 1a

, OH
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o NO,
HZN-jsj-@-N}j OH
© 0o P);
nhd d6 tao ra hop chét c6 cong thirc (Al);
trong d6, hop chét ¢ cong thire (K) duge dicu ché bang cach:

(d) két hop hop chét c6 cong thirc (D):

CO,R

Br (D)

v6i hop chét ¢6 cong thire (I):

Cl O D,

ngudn paladi, mudi tert-butoxit, va phéi tir phosphin trong dung méi hitu co khong

proton d& tao ra hop chét ¢6 cong thic (K).
M6 ta chi tiét sang ché
Sang ché @& xuét quy trinh didu ché hop chit ¢ cong thirc (A1):

HNTS

_ Va\
= NO
o 0 2
= HN-$— />—NH
N N@—<\ 0 \-R?
7 N\ N o)
cl

o OH
e P O
trong d6, R* dugce chon tur va .

quy trinh nay bao gém cac budc:

(Al),

(a) két hop hop chét ¢ cong thic (K):

-5-



CO,R
(@)
IR
N" N
o
N

Cl O (K)

trong dd, R 1a C1-Craalkyl,

v6i mudi tert-butoxit, dung méi hitu co khdng proton, va nude dé thu duge hop chét c6

cong thtre (L):
CO,H
SaRS
NN
N H
.

@
Cl O (L); va

(b") két hop hop chét c6 cong thire (L) véi 1-etyl-3-(3-dimetylaminopropyl)-
carbodiimit hydroclorua (EDAC), 4-dimetylaminopyridin (DMAP), dung mdi hitu co, -
va hgp chit cé cong thic (N), dé tao ra hop chit c6 cong thic (Al) trong d6 R? 1a
_'_.

2y __/O:

NO, |
N

Je
0=§>
NH, L
o (N)
rcdic hop chét c6 cong thirc (P), dé tao ra hop chét c6 cong thitc (A1) trong d6 R? 1a

—

Lo

NO,

Q
HoN-9 NH <:>,OH
© (P

-6-
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ohd d6 tac ra hop chét ¢6 cong thirc (A1);
trong do, hop chit ¢6 cong thire (K) duge diéu ché bing cach:
(d) két hop hop chit c6 cong thie (D):

CO,R

O
N
Br "

v6i hop chét ¢ cong thic (I):

N
[N] 2HCl

C
cl O D,

ngudn paladi, mudi tert-butoxit, va phéi tir phosphin trong dung mdi hitu co khéng

proton dé tao ra hop chét c6 cong thire (K).

Theo mdt phuong 4n, R? 1a —§CO va bude (b") bao gém: (b") két hop hop
chét ¢é cong thiac (L) véi 1-etyl-3-(3-dimetylaminopropyl)-carbodiimit hydroclorua
(EDAC), 4-dimetylaminopyridin (DMAP), dung méi hitu co, va hodc hop chat ¢o
cOng thire (N):

NO, |
N

L)
0=
NH,

o (N)
@é tao ra hop chit c6 céng.thl’rc (Al).

, 26/ \LOH
Theo phueng 4n khic, R? 1a E \——/’ :

Theo mdt sb phuong 4n, R 13 Ci-Cealkyl. Thec mdt s6 phuong 4n, R 1a C--

Csalkyl. Theo mét s6 phwong 4n, R dugc chon tlr nhém bao gdm metyl, etyl, n~pr0py1,
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isopropyl, n-butyl‘, tert-butyl, iso-butyl va neo-butyl. Theo mdt s& phwong 4n, R 13 tert-
butyl.

‘ : . - O :
Theo mdt phuong 4n clia quy trinh theo sang che, R? 1a %C va quy trinh

ndy bao gdm céc bude:

(¢") két hop hop chét ¢ cong thirc (M):

Cl

NH, ) (I\/I)

véi bazo amin bic ba, dung moi hitu co, va (1R,4R)-4-(aminometyl)-1-metylxyclo-

hexanol hodc mudi clia nd, d€ tao ra hop chat cé cong thire (P).

Theo mdt phuong 4n, mubi (1R,4R)—4-(aminornetyl)-l—metyIXyclohexénol cla

budc (¢") 1a muoi cua axit p-toluensulfonic.

Theo mdt s6 phuong 4n, phdi tir phosphin 1a hop chét c6 cong thire (J):

S

NMe, ).

Theo céc phuong 4n khac, phéi tir phosphin duge chon tir:

NG % | >L \}/ _Br_ \‘/ A_(};X‘
aJ\ﬁf\ S % %—P-Pd deté \_ _Cl

g7 Fe Pd
7/

K %ér*’ " A =

Theo phuong an khéc, quy trinh theo sdng ché bao gom céc bude:

(e) két hop hop chét co cong thirc (B) véi hop chét ¢6 cong the (C):

CO5R
HO F
[
NN
H (B) Br (C)

trong d6, R 1a Ci-Crealkyl,
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va mubi tert-butoxit trong dung méi hitu co dé tao ra hop chét ¢o cong thtc (D).
Theo phuong 4n khac, quy trinh theo sang ché bao gdm cic bude:
(f) két hop hop chit c¢6 cong thire (A):
I
©/F
Br (A)
v6i R"MgX trong dung méi hitu co khoéng protén;
trong d6, R! 1a C1-Cealkyl; va X 1a Cl, Br hodc I; va

(2) két hop Ci-Cralkyl clorofomat hodc di-(Ci-Craalkyl)dicacbonat véi san

phim ctia bude (f), dé tao ra hop chit ¢ cong thirc (C).
. Theo phuong 4n khac, quy trinh theo sang ché bao gdm céc budc:

(h) két how hop chét ¢ cong thire (E):

AKX

véi DMPF va POCI3 dé tao ra hop chét ¢6 cong thie (F):

@)
T
Cl ®);
(i) k& hop hop chét c6 cong thic (F) véi ngudn paladi va axit 4-

clophenylboronic trong dung mdi hitu co dé tao ra hop chit c6 cong thire (G):

l
Cl (G);

BN
_—

G) k& hop hop chit c¢6 cong thtc (G) véi BOC-piperazin va natri

triaxetoxybohydrua trong dung méi hiru co dé tao ra hop chit ¢ cong thire (H):



Ci (H); va

(k) két hop hop chit ¢6 cong thire (H) véi axit clohydric dé tao ra hop chét co

cong thire (I).

Theo mdt phuong 4n, quy trinh ndy bao gdm cic budc (a), bude (b"), bude (c")
va buée (d). Theo mét phuwong an, quy trinh ndy bao gdm céc bude (a), bude (b"), _
bude (¢"), bude (d) va bude (e). Theo mdt phuong an, quy trinh nay bao gdm céc bude
(a), budc (b"), bude (c"), bude (d), bude (e), bude (f) va bude (g). Theo phuong an
khéc, quy trinh nay bao gdm cic budc (a), budc (b"), bude (c"), bude (d), budc (e),
bude (1), budce (g), budce (h), bude (i), budce (j) va bude (k).

Theo mét phuong an, nhu duge néu trong diém 1 yéu cau bao hd, quy trinh nay
bao gbm céc bude (a), (b") va (d). Theo phuong an khéc, quy trinh bao gdm céc budc
(2), (b"), (d) va (e). Theo phuong an khac, quy trinh ndy bao gdm céc budc (a), (b"),
(d), (h), (i), (j) va (k). Theo phuong &n khéc, qliy trinh nay bao gdm céc bude (a), (b"),
(M), (d), (h), (i), () va (k). Theo phuwong 4n khéc, quy trinh bao gdm céc budc (a), (b"),
(d), (), (), (h), (), (§) va (k).Theo phuong an khac, quy trinh niy bao gdm céc budc
(@), (6"), (d), (o), (D, (2), (), (@), G) va (k).

Séng ché cling dé xuét quy trmh didu ché hop chat 1, 1a mot phuong an cua hop

rhat c6 cong thirc (AI) duoc mo té trén ddy, c6 cong thirc:

f@@

cuy U"nh pay bao g0m céc bude:

(D

(a) két hop hop chét c6 cong thirc (K):

-10-
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trong do, R 1a Ci-Croalkyl,

v6i mudi tert-butoxit, dung moi hitu co khéng proton, va nude dé thu duoc hop chét cé

cong thac (L):
COH
DR
= = N
N" 1

)
|
ci O @L);

(b) két hop hop chit c6 cong thire (L) véi hop chit ¢6 cong thie (N):

NO, |
N

NH,

O (N); va
1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (EDAC), 4-dimetylamino-
nyricin (DMAP), va dung mdi hitu co dé tao ra hop chét c6 cong thirc (1), trong do,
hop chét ¢6 cong thire (K) dugc didu ché bang cach:

(d) k&t hop hop chét cé cong thie (D):
CO,R
O
0D
N
Br (D)

v&i hop chét ¢ cong thie (I):

-11-
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N
()

A

|
I ),

ngudn naladi, mubi tert-butoxit, va phdi tir phosphin trong dung méi hitu co khong

proton d& tao ra hop chét ¢ cong thire (K).

Theo mot s& phuong 4n, R 13 Ci-Csalkyl. Theo mét s& phuong 4n, R 1a Ci-
Caalkyl. Theo mot s6 phuong an, R duoc chon tir nhém bao gom metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl. Theo mét s§ phwong 4n, R 1 tert-
butyl. '

Theo mdt nhuong 4n, quy trinh didu ché hop chét 1 con bao gdm céc bude:

(c) két hop hop chét c6 cong thirc (M):

NO,

cl
|

=
o
NH, (M)

voi (tetrahydre-2H-pyran-4-yl)metanamin hodc mudi ciia nd, bazo amin béc ba, va

dung méi hitu co dé tao ra hop chét ¢6 cong thirc (N).
Theo mét sé phuwong 4n, phdi tir phosphin 13 hop chat c6 cong thire (J):
oLk
NMe, .

Theo céc phwrong 4n khac, phbi tir phosphin duge chon tir:

'\LU/I< XP@ }L —}jfpd/&‘m\-i% @>’_P£< _c

jf? ’7*\ A p _cl
i S < \— @_WT

BF4 AN 7§

Theo phuong 4n khic, quy trinh diéu ché hgp chat 1 con bao gom cac budc:

-12-
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(e) két hop hop chét c6 cong thire (B) véi hop chét ¢ cong thire (C):

CO,R
HO._ . F

2

N

TZ

® B (©)
trong do, R 1a C;-Cralkyl,
va mudi tert-butoxit trong dung méi hitu co dé tao ra hop chét ¢ cong thire (D).
Theo phuong 4n khac, quy trinh didu ché hop chit 1 con bao gdm céc bude:
() két hop hop chét c6 cong thirc (A):
I
©/F
Br (A)
v6i R'MgX trong dung méi hitu co khong préton;
trong d6, R! 1a C1-Cealkyl; va X 1a Cl, Br hodc I; va

(2) k&t hopCi-Cralkyl clorofomat hodc di-(Ci-Croalkyl)dicacbonat véi sin

phﬁm cta bude (£), dé tao ra hop chét c¢6 cong thirc (C).
Theo phuong én khéc, quy trinh diéu ché hop chét 1 con bao gdm cac bude:
(h) két hop hop chét c6 cong thie (E):

Lk

(E)
v&i DMF va POCI; dé tao ra hop chit c¢6 cong thirc (F):

O
C'i©< )

1) két hop hop chét ¢6 cong thirc (F) véi ngudn paladi va axit 4-clophenyl-

borenic trong dung moi hitu co dé tao ra hop chit c6 cong thirc (G):

Cl (G);

-13-
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| (j) két hop hop chét co cong thire (G) voi BOC-piperazin va natri triaxefoxy-
bofxydﬁm trong dung méi hitu co dé tao ra hop chét co cong thie (H):
Boc
N
)
|

X

=

Cl (H); va

(k) két hop hop chét ¢ cong thire (H) véi axit clohydric dé tao ra hop chét co
cong thire (I).

Theo mdt phuong 4n, quy trinh didu ché hop chét 1 bao gdm cac budc tir (a)
dén (d). Theo mdt phuong 4n, quy trinh didu ché hop chét 1 bao gdm céc bude tir (a)
dén (e). Theo phuwong an khéc, quy trinh diéu ché hop chét 1 bao gdm céc budce tr (a)
dén (g). Theo phuong 4n khéc, quy trinh didu ché hop chét 1 bao gdm céc bude tlr (a)
dén ().

Theo mdt phuong 4n, ma duoc néu trong diém 1 yéu cdu bao ho, quy trinh diéu
ché hop chit 1 bao gdm céc bude (a), (b) va (d). Theo phwong an khéc, quy trinh didu
ché hop chit 1 bao gdm cac bude (a), (b), (d) va (e). Theo phuong 4n khéc, quy trinh
didu ché hop chit 1 bao gdm céc bude (a), (b), (d), (h), (i), (§) va (k). Theo phuong an
khae, quy ‘;rmh didu ché hop chét 1 bao gdm céc bude (a), (b), (c), (d), (h), (i), () va

k). Theo phuong an khac, quy trinh diéu ché hop chét 1 bao gbm céc budc (a), (b),
(d), (D), (g), (h), (1), (§) va (k). Theo phuong &n khéc, quy trinh didu ché hop chét 1 bao
govn cac bude ( a) (b), (d), (e), (D), (g) (h), (1), G) va (k).

L,ang ché cfing d& xudt quy trinh diéu ché hop chit 2, ma 1a mot phuong én khéc

cia hop chét ¢d cbng thire (A1) nhu duge mo ta trén day, cé cong thire:

HNTS
N
—o o NO,
| Van HN-:S:ONH OH
N N- 5 o
>/ \ N o) K
cl

-14-
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quy trinh nay bao gdm céc buédc:
(a) két hop hop chét ¢6 cong thie (K):
| CO,R -
N v H

[

N

X

=

Cl (K)
trong d6, R 1a C1-Craalkyl,

v61 mudi tert-butoxit, dung moi hitu co khdng proton, va nude dé thu duge hop chat ¢o
cong thire (L):

cozg
Shen
N H
)
O
Cl L);

(") két hoo hop chét c6 cong thire (L) v6i hop chét c6 cong thire (P):

NO,
Q
HQN-§OM\+ OH

1-etyl-3-(3-dimetylaminopropyl)carbodiimithydroclorua (EDAC), 4-dimetylamino-

(P); va

pyridin {DMAP), va dung mdi hitu co dé tao ra hop chét ¢6 cong thic (2), trong do,

hop chét ¢6 cong thic (K) duge diéu che bang céch:

(d) két hop hop chit c6 cong thire (D):

CO,R
00

= N/ H

Br (D)
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voi hop chat cé cong thue (I):

N
) o

| X
C'J\/ ),

ngudn paladi, mubi tert-butoxit, va phdi tr phosphin trong dung méi hitu co khong

proten dé tao ra hop chét c6 cong thire (K).

heo mot sé phwong 4n, R 1a C1-Cs alkyl. Theo mot s6 phuong 4n, R 1a Ci-
Caalkyl. Theo mot sé phuong 4n, R duoc chon tir nhém bao gdm metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl. Theo mét sé phuong 4n, R 12 tert-
butyl.
Theo mdt phwong 4n, quy trinh didu ché hop chét 2 con bao gdm cic budc:
(¢") két hop hop chét ¢ cong thire (M):
NO,

@ ;
1\
-S

o=x

véi (1R,4R)-4-(aminometyl)-1-metylxyclohexanol hodc mudi cta né, bazo amin béc

ba, va dung mdi hitu co dé tao ra hop chét ¢6 cong thire (P).

Theo mdt phuong 4n, mudi (1R,4R)-4-(aminometyl)-1-metylxyclohexanol cla

bude (¢') 1a mudi cua axit p-toluensulfonic.

Theo mét sd phuong 4n, quy trinh di€u ché hgp chat 2 con bao gdbm buéc (e)
nhu Zurgc mo t4 trén ddy doi véi viée tao ra hgp chat 1.

Theo mét €6 phuong 4n, quy trinh diéu ché hop chat 2 con bao gom cic budce
() va bude (g) nhu duge mo ta trén ddy doi voi viée tao ra hop chat 1.

Theo mdt s& phuong an, quy trinh diéu ché hop chat 2 con bao gom cac bude .
(h), bude (5), buce (§) va bude (k) nhur duoe mo ta trén day doi véi viée tao ra hop chét

-16-
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Theo mdt phuong an, quy trinh diéu ché hop chét 2 bao gdm céc bude (a), budc
("), bude (c') va budce (d). Theo mdt phwong én, quy trinh diéu ché hop chét 2 bao -
gdm céc budce (2), budce (b, bude (¢'), bude (d) va bude (e). Theo mdt phuong an, quy -
trinh didu ché hgp chit 2 bao gdm céc bude (a), bude (b)), bude (¢'), bude (d), bude
(e), bu¢e (f) va budce (g). Theo phuong 4n khacquy trinh diéu ché hop chit 2 bao gém
cac budc (a), bude (b"), budce (c), bude (d), bude (e), bude (f), budc (g), bude (h),

budce (i), budce (j) va budc (k).

Theo mdt phuong an, ma duoc néu trong didm 1 yéu ciu bio ho, quy trinh diéu
ché hop chit 2 bao gdm céc budc (a), (b') va (d). Theo phuong dn kl1é¢, quy trinh diéu
ché hop chét 2 bao gdm céc budce (a), (b"), (d) va (e). Theo phuong 4n khic, quy trinh
didu ché hop chit 2 bao gdm cac bude (a), (b)), (d), (h), (i), §) va (k). Theo phuwong 4n
khic, quy trinh ¢idu ché hop chit 2 bao gdm cac bude (a), (b, (c"), (d), (h), (), (§) va
(k). Theo phuong 4n khéc, quy trinh didu ché hop chit 2 bao gdm cac bude (a), (b),
(@), (0, (2), (h), (), (j) va (k). Theo phuong an khac, quy trinh didu ché hop chét 2 bao
gom cée bude (a), (®), (@), (@), (). (&) (), (). () va (k). |

hc') m¢t so phuong 4n, & budce (a) mudi tert-butoxit duge chon tir thém bao
61 neiri blfomt va kah tert-butoxit. Theo médt s& phuong an, & budc (a) mubi
tert-butoxit 13 natri tert-butoxit. Theo mot s& phuong an, ¢ bude (a) mudi tert—butox1t

13 kali tert-butoxit.

Theo mdt s& phuong 4n, & bude (a) dung mdi hitu co khdng proton duge chon
tLr nhom bao gérri diclometan, clorofom, axeton, axetonitriL THF, DMF, NMP,
HMPA; dicxan,. rii'trOInetan pyridin 2-metyltetrahydrofuran, va hén hop ctia ching.
T’npo mot sb phucng an, & budc (a) dung moi hitu co khong proton 1a 2- metyltetra—

hydroflu an.

Theo mét s6 phuong an, & bude (b), bude (b') va‘hoic bude (b") dung méi hitu
co duoc chon tr nhidm bao gém pentan, hexan, heptan, xyclohexan, metanol, etanol, 1- -
propanal, iqopvopdnol 1-butanol, 2-butanol, tert-butanol, 2-butanon, diclometan,
clorg? cn, uB{‘OOT‘ tetraclorua, 1,2-dicloetan, THF, DMI* HMPA, NMP, nitrometan,
’1\6'[01’1 axit axetic, axetomtrll etylaxetat, dietylete, dietylen glycol, glyme, diglyme,

ete diu mo, dlomn MTBE, benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va
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hdn hop ctia chiing. Theo mdt s& phuong 4n, & budc (b), budce (b') vi/hoic bude (b")
dung méi hitu co duge chon tir nhom bao gém diclometan, clorofom, axeton, axeto-
nitril, THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin, 2-metyltetrahydrofuran,
va hdn hop chira chiing. Theo mot sd phuong 4n, & bude (b), bude (b) va/hodc bude

(b") dung moi hitu co 14 diclometan.

Theo mét s6 phuong &n, & budc (c), bude (c) va/hodc bude (¢") bazo amin bac

ba 1a N,N-diisoprepyletylamin,

‘ Theo mot sb phuong an, & budc (c), budce (c') va’/hodc buoc (c ") dung moi hitu
¢co duoce chon ti; nhém bao gdm pentan, hexan, heptan, xyclohexan, metanol, etanol 1-
nropanol, isopropanol, I-butanol, 2-butanol, tert-butanol, 2-butanon, diclometan,
clorofom, cacbon ftetraclorua, 1,2-dicloctan, THF, DMF, HMPA, NMP, nitrometan,
axeton, axit axetic, axetonitril, etylaxetat, dietylete, dietylen glycol, glyme, diglyme,
ete ‘c’;ﬁu mé"dioxan MTBE, benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va
hon Lop cla chung Theo mdt sb phwong én, ¢ budc (c), bude (c") va/hodc bude (c")
dung méi huu co duoge chon tir nhém bao gdm diclometan, clorofom, axeton, axeto-
nitril, T T—IF DMF NMP, HMPA dloan nitrometan, pyridin, 2-metyltetrahydrofuran,
v& hdn hop clia ching. Theo mot s6 phuong 4n, & budc (c), bude (c') va‘hoic bude (c")

dung mdi hitu co 12 axetonitril.

Theo mot sb phu‘orig an, & bude (d) hop chét c6 cong thire (I) du tién duoc két
hop véi bazo rude khi thuc hién viée két hop cta bude (d). Theo mdt sb phuong én,
bazo 13 bazo vé co. Theo mot sé phuong 4n, bazo 1a bazo hitu co. Theo mot sd
phuon(7 an, bazo duoc chon tir nhém bao gom K3PO4, NazPO4, NaOH, KOH, KzCO*
hoa“ NaxCO:s. Theo mot s6 phuong 4n, bazo 14 K3PO4. Theo mét s6 phuong an, & .
buée (d) hop chit ¢ céng thire (I) dAu tién duoc két hop vdi bazo trong mot hodc

nhicu dung moi trude khi thue hién viée két hop cia bude (d).

Theo mot sb phuong 4n, & bude (d) ngudn palad1 l1a Pdodbas hoac [(Xmamyl)

PdCl}a. Theo mof sd phuong an, ¢ budce (d) ngudn paladi la szdba3

 Theo mgt 50 phuong én, & bude (d) mudi tert-butoxit duoc chon tir thém bao

gom nairi tert-butoxit va kali tert-butoxit.
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Theo mét sb phu"c‘)’hg an, & bude (d) mubi tert-butoxit 1a dang khan. Theo mot

s& phuong an, ¢ budc (d) mudi tert-butoxit 13 natri tert-butoxit khan.

Theo mot sb phuong 4n, & bude (d) dung méi hitu co duge chon tir nhém bao
g'c‘“nﬁ pentan, héxaﬂ, heptari, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
butanol, 2-butanol, tert-butanol, 2-butanon, diélometan, clorofom, cacbon tetraclorua,
1,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril,
etylaxetat, dietylete, dietylen glycol, glyme, diglyme, ete ddu mé, dioxan, MTBE,
benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop ctia ching. Theo
mdt sé phuong 4n, & bude (d) dung mébi hiru co dwoe chon tir nhém bao gdm diclo- -
metan, clorofom, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan,
pyridin, 2-metyltetrahydrofuran, va hdn hop cta ching. Theo mot sé phuong 4n, &

bude (d) dung mdi hitu co khong proton 13 hdn hop bao gdbm THF va toluen.
Theo mdt sd phuong 4n, bude (d) con bao gdm céc budc sau day:

(1) két hop mubi tert-butoxit véi hop chét c6 cong thuc (I) trong dung méi hitu

co knéng proton;

. (2) két hop ngudn paladi, hop chét c6 cong thirc (J), va hop chit ¢6 cong thirc

(D) trorng dung moi hitu co khong proton; va
(3) thém hdn hop ctia budce (1) vao hdn hop clia bude (2).

Theo ot 56 phuong an, & bude (d) hdn hop thu duge tr bude (2) 1a duge loc

trudce khu thuce hién budce (3).

Theo mét sb phuong én, budce (d) dugc thuc hién trong khi nito hodc argon.

T

“heo mdt sb phuong an, & bude (d) lugng chét xuc tac ngudn paladi duoc sir
duag 2 so v6i iugng hop chit (I). Theo mot sé phurong 4n, ngudn paladi 12 Pdadbas va
luorg chit xtc *4c Pdadbas nim trong khoang tir 0,5%mol dén 2%mol. Theo mot
phuong én, lugng chét xuc tac Pdydbas biang khoang 0,75%mol.

Theo mét s6 phuong 4n, & bude (d) lugng xtc tic cua hop chét ¢ cong thire (J)
duge st dung '3 so voi lugng hop chét (I). Theo mét sb phuong 4n, lugng xte téc clia
hon chét ¢6 chng thire () nim trong khoang tir 1%mol dén 5%mol. Theo mdt phuong

4n, “yong xUc tAc cua hop chat ¢ cong thuc (J) nam trong khodng tir 1%mol dén
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4%mol. Theo mdt phuong 4n, lugng xic tc ciia hop chét c6 cong thire (J) ndm trong
khoang tir 2%mol dén 4%mol. Theo m{t phuong 4n, lugng xtc tac cia hop chét ¢6
cdng thire (J) nim trong khoang tir 1%mol dén 2%mol. Theo mot phuong én, luong

xtc tic cia hop chét co cdng thire (J) 1a bing khoang 1%mol hozic khoang 2%mol.

_Theo mdt. sd phuong an, & budc (e) mubi tert-butoxit duoc chon tir nhém bao
gdm natri tert-butoxit va kali tert-butoxit. Theo mét sé phuong an, & budc (e) mubi
tert-butoxit 14 natri tert-butoxit. Theo mot s phuong an, & bude (e) mudi tert-butoxit

1a kali tert-butoxit.

Theo mét sé phuong an, & budc (e) dung mdi hitu co duge chon tir nhém bao
gém pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
butanol, 2-butanol, tert-butanol, 2-butanon, diclometan, clorofom, cacbon tetraclorua,
1,2-dic§.oeta_n, TEF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril,
etylaxetat, dietyléte, dietylen glycol, glyme, diglyme, ete ddu md, dioxan, MTBE,
bcrlgfen_, tolﬁen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop cta ching. Theo
m@ﬁ. sé»phu"orng an, ¢ bude (¢) dung moéi hitu co duge chon tur nhém bao gém diclo-
metan, clorofom, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan,
pyridin; 2-metyltetrahydrofuran, va hdn hop cta ching. Theo mdt sé phwong 4n, &

bude (e) dung mdi hitu co 1a DMF.

Theo mét sé phuong 4n, & bude (f), R! 1a Ci-Csalkyl. Theo mét sb phuong an,
R'Ia 1sopropy1

Tneo mot sb phuong 4n, & bude (f), R 1a metyl va Ci-Craalkyl clorofomat 1a
metvlclol ofomat ‘Theo mét sb phuong &n, R 13 etyl va Ci-Croalkyl clorofomat 13 etyl-
cloro‘cvrat Th\/O w0t s& phuong 4n, R 13 tert-butyl va di-(Ci- Crzalkyl)dicacbonat 1a

di-tert-butyi d1cac‘*onat

Theo mdt b phuong &n, & budc (f) dung moéi hitu co duge chon tir nhém bao
gdm diclometan, clorofom, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan,
nitromstan, pyridin, 2-metyltetrahydrofuran, va hdn hop cta ching. Theo mot s6

phuong 4n, & bude (f) dung mai hitu co khong proton 1a THF.

Theo mot sb phuong 4n, & bude (i) ngudn paladi 12 PA(OAc),.
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Theo mdt s phuong 4n, & bude (i) dung méi hitu co duge chon tir nhém bao
gOrm: pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
buta,noL 2-butanol, tert-butanol, 2-butanon, diclometan, clorofom, cacbon tetraclorua,
1,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril,
etylaxetat, dietylete, dietylen glycol, glyme, diglyme, ete dau ihé, dioxan, MTBE,
benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hon hop clia ching. Theo
mdt sb nhuong 4n, & bude (i) dung mdi hitu co duge chon tir nhém bao gdm diclo-
metan, clorofom, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan,
pyridin, 2-metyltetrahydrofuran, va hdn hop ctia ching. Theo mét sb phuong 4n, &

budce (i} dung mdi hitu co 1a axetonitril.
"/ o

Theo mét s_é phuong 4n, bude (i) bao gdm viée két hop tetrabutylamoni bromua
véi agp chit ¢ cong thire (F), ngudn paladi va axit 4-clophenylboronic trong dung

moi bt co.

Theo mdt ‘sé phﬁcng an, & budc (j) dung moi hitu co duge chon tir rihc’)m bao
gém pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
butanol,Z—butanol, tert-butanol, 2-butanon, diclometan, clorofom, cacbon tetraplorua,
i,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril,
»e.tylaxe'tat, dietyiete, dietylen glycol, glyme, diglyme, cte dau mé, dioxan, MTBE,
benzer,, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop cua chﬁ_ng. Theo
rrié't s& phuong éﬁ, & budc (j) dung modi hitu co dugc chon tr nhém bao gdm
diclometan, clorofoin, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitro-
meten, pyridin, 2énetyltetrahydrofuran, va hdn hop cta ching. Theo mét sb phuong
4n, & bude (), dung mdi hitu co 1a hdn hop bao gdm THF va toluen. Theo mét sb

phwrong é&n, hdn hop bao gdm THF va toluen 1 bang khoang 1:1 theo thé tich.

Theo mét s6 phuong &n, budc (j) con bao gdm viée tao ra hgp chat ¢ cong
thirc (F)) & dang chat ran dang tinh thé. Theo mdt so phuong 4n, budc (j) con bao gom
cac bude: '

‘1) thém dung dich nuéc vao hdn hop ctia budc (j) dé tao ra pha trong nudce va

hitu co;

“2) tach pha hitu co ra khéi hon hop cua buéde (1);
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- (3) cb pha hitu co; va

(4) thém dung méi hitu co vao hdn hop ctia bude (3) dé tao ra hop chit c6 cong

thiae (2) ¢ dang chét rdn dang tinh thé.

Theo. mot s6 phwong an vé bude (4) cta bude (j), dung méi hitu co 1a
axetonitril. Theo mét s phuong 4n v& bude (4) cta bude (j), dung méi hitu co 1a

axetonitril va gia nhiét hdn hop dén khoang 80°C.

Theo mdt s& phuong 4n, budce (4) ciia bude (j) con bao gdm céc bude lam mat
hén hop dén khoang tir 10°C dén -10°C. Theo mot s& phuong 4n, budce (4) clia bude (j)
cdn bac gdm céc bude lam mat hdn hop dén khoang -10°C, va tach hop chit ¢ cong

thtre (H) & dang chét rén dang tinh thé bing cach loc hdn hop.

Theo mdt sd phuong 4an, viéc két hop cia bude (k) 1a trong dung méi hitu co.
Theo mbt s& phuong an, dung méi hitu co dugc chon tir nhém bao gdm pentan, hexan,
heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-butanol, 2-butanol,
tert-butanol, 2-butanon, diclometan, clorofom, cacbon tetraclorua, 1,2-dicloetan, THF,
DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril, etylaxetat, dietylete,
dietylen glycolj glyme, diglyme, ete ddu mo, dioxan, MTBE, benzen, toluen, xylen,
pyridin, 2-1nety1tetrahydrofuran, va hdn hop ciia chiing. Theo mdt sd phwong 4n, dung

mdi hifu ce 1a isopropanol.

- Theo mot sé phwong 4an, bude (k) con bao gdm viée tao ra hop chit c6 cong
thtre (I) ¢ dang chét rén dang tinh thé. Theo mot sb phuong 4n, viéc két hop cia budc
(k) 1a trong dung méi hiru co, va bude (k) con bao gdm bude tach hop chit c6 cong

thire (7) & dang chét rin dang tinh thé bing cach loc hdn hop.

Teo Mot s6 phu‘O’ng an, viée két hop ctia bude (k) 12 trong dung mdi hitu co, va
bude (k) cdn bac gdm bude 1am mat hdn hop dén khoang tir 10°C dén -10°C dé taora -
rlorp chét ¢6 cong thire (I) & dang chét rén dang tinh thé.

Theo mot s& phuong 4n, viée két hop ciia bude (k) 1a trong isopropanol, va
bude (k) con bao 20m bude 1am mat hdn hop dén khoang tir 10°C dén -10°C dé tao ra
hop chét ¢6 cong thire (I) & dang chét rdn dang tinh thé. Theo mot s& phuong an, viée

két hop clia budce (k) 1a trong isopropanol, va bude (k) con bao gdm bude lam mat hdn
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hop dén khoang -5°C dé tao ra hop chit ¢6 cong thire (I) ¢ dang chét ran dang tinh thé,
va téch hop chét ¢6 cong thtre (I) ¢ dang chét rin dang tinh thé bing cach loc hdn hop.
Séng ché con dé cap dén quy trinh didu ché hop chét c6 cong thirc (C):

CO,R
F

Br (C)
trong dd, R 1a C1-Cpoalkyl,
quy trinh nay bao gdm cac bude:
(a) két hop hop chét ¢6 cong thirc (A):

I

Br (A)
Vi RlMgX trong dung mdi hitu co khong proton; trong d6 R! 1a Ci-Cealkyl; va X 1a
Cl, Br hogc I; va |
(b) két hop Ci-Craalkyl clorofomat hodc di-(Ci-Croalkyl)dicacbonat véi san

phim ctia bude (a), dé tao ra hop chét c6 cong thire (C).

Theo mdt sb khia canh, R 1a Ci-Cealkyl. Theo mot s6 khia canh, R 1a Ci-
Caalleyl. Theo mét s6 khia canh, R dwoc chon tir nhém bao gdm metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl. Theo mot s6 khia canh, R 12 tert-
butyi.

Theo mdt sb khia canh, R! 1a C;-Csalkyl. Theo mot sb khia canh, R! 1a
isopropyl.

Theo mot sb khia canh v& quy trinh diéu ché hop chit ¢6 cong thirc (C), dung
‘mbi hifu co cla budc (a) duge chon tir nhéom bao gdm pentan, hexan, heptan,
xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-butanol, 2-butanol, tert-
butanol, 2-butanon, diclometan, clorofom, cacbon tetraclorua, 1,2-dicloetan, THF,
DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril, etylaxetat, dietylete,

dietylen glycol, glyme, diglyme, ete dau mo, dioxan, MTBE, benzen, toluen, xylen,
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pyridin, 2.-fnetyltetrahydrofuran, va hdn hop clia ching. Theo m@f éé khia car_mh,ﬁdung
moéi hitu co ctia bude (a) 1a THE.

Theo mdt khia canh, R 1a C1-Cealkyl. -

‘Theo mdt khia canh, R ‘dugc chon tir nhém bao gém metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl.

Theo mot khia canh, R duogc chon tr nhom bao gém metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl; va R! 1a isopropyl.

Theo mdt khia canh, R 14 tert-butyl va R! 1a isopropyl.

Theo mot sb khia canh cia quy trinh didu ché hop chit c6 cong thic (C), &
bude (b), R 1a metyl va C1-Craalkyl clorofomat 1a metylclorofomat. Theo mot s6 khia

canb, X ia etyl va Ci1-Croalkyl clorofomat 1a etylclorofomat. Theo mdt sb khia canh, R

1a tert-butyl va di-(Ci-Crealkyl)dicacbonat 14 di-tert-butyl dicacbonat.

Sang ché con d& cap dén quy trinh didu ché hop chét c6 cong thirc (D):

CO,R .
0
OeD
NN
Br H (D)

frong do, R 1a Ci-Croalkyl,
quy trinh nay bao g0m céc bude:
%) két hop hop chit c6 cong thirc (B):

B

“~N
VR (),

v6i bop cht ¢6 cong thire (C):

CO,R

Br ©)
va roufi tert-britoxit trong dung méi hitu co @& tao ra hop chét c6 cong thirc (D).

Theo mot khia canh, R 13 tert-butyl.
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Theo mot sé khia canh, quy trinh diéu ché hop chét ¢6 cong thic (D) con bao

gom céc bude (x) va (x"):
&) két hop hop chét c6 cong thirc (A):

Br (A)

véi RIMgX trong dung mdi hitu co khdng proton; trong d6 R! 1a Ci-Cealkyl; va X 1a
Cl, Brhodc I;

(x") két hoo Ci-Craalkyl clorofomat hoic di-(Ci1-Croalkyl)dicachonat v6i san

phim cia bude (x'), dé tao ra hop chit ¢6 cong thirc (C).

Theo mot sb khia canh, & bude (x) mubi tert-butoxit dirge chon tir nhém bao

gOm natri tert-butoxit va kali tert-butoxit.

Theo mot s6 khia canh, dung moi hitu co cua budc (x) duge chon tir nhém bao
g@)m pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
butano!, 2-butanol, tert-butanol, 2-butanon, diclometan, clorofom, cacbon tetraclorua,
© 1,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril,
etylaxetet, dietylete, dietylen glycol, glyme, diglyme, ete diu mé, dioxan, MTBE,.
benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop cta ching. Theo

mot sd chuong én, dung mdi hitu co ciia bude (x) 1a DMF.

Theo mot sd khia canh, & bude (x'), R! 1a C1-Caalkyl. Theo mot sb phuong 4n,

R! 1a isopropyl.

Theo mdt sb khia canh, & bude (x"), Ci-Cialkyl clorofomat 1a metylcloro-

fomat. Theo mdt s phuong 4n, C1-Craalkyl clorofomat 12 etylclorofomat. Theo mt 5O

Theo mot sb khia canh, & bude (x) dung mdi hitu co khong proton dugc chon
tr nhém bao gém diclometan, clorofom, axeton, axetonitril, THF, DMF, NMP,
HMPA, dioxan, nitrometan, pyridin, 2-metyltetrahydrofuran, va hdn hgp ctia chung.

Theo.mdt sd phueng 4n, & bude (x') dung mdi hitu co khdng proton 1a THF.

|8}

ang ché con dé cdp dén hop chat ¢6 cong thie (3):
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Theo mdt khia canh, hop chét c6 cong thire (3) duoc tao ra theo céc bude sau
day:

(y) két hop hop chit c6 cong thire (B):

N .
H (B);
v6i hop chit ¢ cong thire (C):

CO,R
F

Br  (C), trong d6 R 1a tert-butyl,

va Al tert-butoxit trong dung moi hitu co d€ tao ra hgp chat ¢6 cong thire (D):

CO,R
¢f .

¢z) két hop hop chét ¢ cong thire (D), trong d6 R 14 tert-butyl;

A /
7

. IZ

- (D), trong d6 R 1a tert-butyl; va

voi hgo chat ¢ céng thie (I):

N
() 2

W

c .

nou*‘ 1alach mudi tert-butoxit, va pho1 tir phosphin trong dung moi hitu co khong

proten.
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Theo mot khia canh, phdi tir phosphin ctia bude (z) 1a hop chét cé cong thire
(:

Sk
NMe, ).

Theo céc khia canh khac, phdi tir phosphin duge chon tir:
>LE@/ | i »L %j;d Pip’/‘é Fe P\Pd/CI

o <P
ST S

Theo mdt khia canh, & buée (z) ngudn paladi 1 Pdadbas.

nO

| Theo mot sb khia canh, & budce (2) dung moi hitu co khéng protdn duoc chon tr
nhém tao gém diclometan, clorofom, axeton, axetonitril, THF, DMF, NMP, HMPA,
dioxan, nitrometan, pyridin, 2-metyltetrahydrofuran, va hdn hop cia ching. Theo mdt

s6 phrong an, dung moi hitu co khong proton 1 hdn hgp bao gdm THF va tcluen.

Theo mot s6 khia canh, & bude (z), mudi tert-butoxit dugc chon tr nhom bao

gdm nairi tert-butoxit va kali tert-butoxit.

Theo mdt s6 khia canh, & budc (z) mudi tert-butoxit 12 natri tert-butoxit khan

hodc keli tert-butoxit khan.
 Theo mét sb khia canh, budc (z) con bao gdm cac bude sau day:

(DX &t hop mubi tert butoxit v6i hop chit ¢6 cong thuc (I) trong dung moi hitu

co kndng pr oton

( 2) két hop ngudn paladi, hop chét c¢6 cong thirc (), va hop chét c6 cbng thirc

D) treag dung méi hitu co khong proton; va
\J) thém hdn hop ciia bude (1) vao hdn hop ctia bude (2).

Theo mdt sb khia canh, & budce (z) hdn hop thu duge tir bude (2) duage loc trude
khi thiz> hign bude (3).

Theo mot s6 khia canh, budc (z) duge thue hién trong khi nito hodc argon.
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Theo rri@t s6 khia canh, & budc (z) luong chét xuc tac ctia ngudn paladi dugc st
dung 12 so v6i lwong hop chit (I). Theo mdt sb khia canh, ngudn paladi 1a Pdadbas va
lworg chét xtc tdc Pdadbas nim trong khoang tir 0,5%mol dén 2%mol. Theo mot khia

canhi, lzong chit xtc tac Pdadbas 13 bing khoang 0,75%mol.

Theo mot s& khia canh, khi phdi tir phosphin ctia budc (z) 12 hop chit ¢6 cong
thire (J), lwgng xdc tic cta hop chit ¢6 cong thire (J) duoc st dung so véi lwong hop
chét (I). Theo mét sb khia canh, lwong xtc tac ctia hop chét ¢ cong thire (J) ndm trong
khoang tir 1%mol dén 5%mol. Theo mdt khia canh, lwong xtc téc ctia hop chat co
cong thirc (J) ndm trong khoang tirt 1%mol dén 4%mol. Theo mot khia canh, Tuong
xtic tac ciia hop chét ¢6 cong thire (J) ndm trong khoang tir 2%mol dén 4%mol. Theo |
mot khia canh, luong xtc tic cta hop chit c6 cong thire (J) nim trong khoang tir
1%mol dén 2%mol. Theo mdt khia canh, lugng xuc tic ctia hop chit ¢é cong thie (J)

14 bing 1%mol hodc 2%mol.
g
~ Theo khia canh khéc, sdng ché dé cap dén hop chét c¢6 cic cong thirc sau:

HNTY

| N:\/ \i>
CO,tBu Q 0

; -

O™ N N@—Cogtsu
» oy o
NTH

Br - va cl o

Quy trinh theo sang ché 1a cac quy trinh dugc cai thién dé san xuét hoa hoc trén _
qxﬁjz mé thuong mai hop chit 1 hodc hop chét 2. Néu khong bi gioi han bdi ly thuyét
cu thé hbac co ché tac dung, quy trinh theo sang ché cai thién mot cach dang ké tdng
hidu gu2 va hidu sudt san phdm cta hop chit 1 hozic hop chédt 2. Céc quy trinh trudce
(xemn, cdng bd don My sb US2010/0305122 va US2012/0157470, va céng bd don
quéc t8 s6 WO 2011/15096 va WO 2012/071336) dugc cho 12 thiéu tinh kha thi dé tao
ra hop chét 1 trén quy mo thuong mai. Do d6, quy trinh theo sang ché 13 quy trinh
duoc cai thién dé téng hop céc hop chét theo dinh luong cén_ cho su phét trién 1am
cang v&/nodc thuong mai. Céc cai thién lién quan dén quy trinh trixéc ndy bao gdm,

nhung khong chi gidi han ¢, tong hi¢u sudt cda hop chat 1 hodc hop chét 2, tong hi€u

0E
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qué quy trinh va kinh té, didu kién phan Gng 6n hoa, cdc quy trinh tach/tinh ché thuc

tién va khd ndng thuong mai hoa.

Quy trinh dugc cai thién theo sang ché bao gdm phan tng thé thom 4i nhén
chon loc (“phan Gng SnAr”) cia cac hop chit (B) va (C), ma c6 thé duoc thuc hién
trong cac diéu kién on hoa hon véi thdi gian phan g ngén hon khi so véi cac quy
trinh drge mé ta trude ddy nhu duoc phat hién, vi du trong céc cong bd don My s6 US
2010/0305122 va US 2012/0157470, vi cong bb don qube t& s WO 2011/15096 va
WO 2012/071336. Néu khong bi gidi han béi Iy thuyét, phan tmg SnAr duge cai thién
ctia hop chét (B) va (C) khong tao ra céc san phdm phu 13 chit ddng phan ving ma cin
phai tirh ché tiép dé loai bd cAc san pham phy, nhu 13 truong hop trong céc quy trinh
duge md ta trude ddy. Phan Gng SnAr trong quy trinh trude day con can thoi gian phan
tng dai hon va diéu kién phan ing nghiém ngit ma din dén hiéu suét chung thip so
véi quy trinh theo sang ché. Hon nita, céc quy trinh trude dy cling cén viéc tinh ché
khong mong mubn d8i v6i cac hop chét trung gian ma khong thé thuc hién duge ddi
véi quy trinh trén-quy md thuwong mai 16n. Quy trinh theo sang ché 13 hoi tu nhiéu hon
scC V“ céc quy trinh trudce, dan dén phan Gmg ghép cip chéo hitu hidu & muc cao cla
hop chit (D) va bazo tu do ctia hop chét (I) v6i hiéu suét & muc cao. Theo mot s6 khia
canh, quy trinh theo séng ché st dung cac hop chét trung gian dang tinh thé ran (H) va
(I), ma cho phép tinh ché hitu hiéu bing viéc két tinh dé loai bé cac tap chét — cdc loi
ich khong sin ¢6 trong céc quy trinh dugc md ta trude day.

Té4c so 4o sau ddy minh hoa mét hodc nhiéu phuong an cia quy trinh theo séang

r~

Thao mot 36 khia canh, hop chét c6 cong thire (D) duogc tao ra tir hop chét (B) va

LA
cac,

hop cad (C) nhu duge thé hién trong so dd 1 dudi ddy. Hop chét <6 cong thite (B) ¢6
thé ¢12¢ tao ra bang cac k§ thuat da duoc biét dén trong linh vuc nay, vi du, nhu duoc

2

thé hifn trong chag bd don qude t& s& WO 2000/047212 va 4n phdm: J. Am. Chem.

>

Soe., 1259, 81: 743-747. Hop chat co cong thie (C) c6 thé duge tao ra bing cic ky
thudt é3 duge bigt dén trong linh vuc nay, vi du, nhu duge thé hién trong cong bd don

s6 WO 2006/059801 va &n phém: Tetrahedron Letters, 2008, 49(12), 2034-

Jé

quéc {8

B>

2037; hodc nhu du‘o‘c thé hién trong so dd 2.
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Sodd 1.
CO,R
F
" c GO:R
N
" H br oCn
N
B KOtBu / DMF Br p I

Hop chét ¢6 cong thirc (C) ctia So dd 1 ¢ thé dugc tao ra tir hop chét c6 béan
sin trén thi trudng (A) nhu dwoc thé hién trong so dd 2 dudi ddy, trong d6 “R'MgX”
1a thudc thir Grignard, trong d6 R! 13 nhém alkyl va X 1a Cl, Br hogc I. Thube thi
axetyl hod 4 dién tir c6 thé, nhung khong chi giéi han &, metyl hoidc etylclorofomat

hodc BOC,0.

Sodo2

| 1. R”\/IgBr COZR
©/F 2. Thubc thir axyl hod 4i dién ti @F

Br Br

A c

Vi du vé phan tng theo so dd 2 dugc thé hién dudi day.

I 1. iPrMgBr CO,tBu
©/F 2. Boc,O ©/F
Br Br

- Theo phuong 4n khac, hop chit ¢6 cong thue (I) duge tao ra tir hop chit (E)
nhu duge thé hién trong so dd 3 dudi day. Hop chét (E) 13 ¢6 ban san trén thi trudng
holic ¢6 thé dugc tao ra béng cac k¥ thuat dd duogc biét dén trong linh vue nay, vi du
" nhu duge thé hién trong patent My s6 US3,813,443 va 4n pham: Proceedings of the
Chermical Society, London, 1907, 22, 302.

So do 3
Boc Boc N
OH ? N N N
? ~BoH ) [N] THr, () () 2w
™ DWF,POCK n el - N toluen N° HCLIPA N
o~ — ¢ O —_— |
Pd(OAc), Cl | _ /@
= ! =
= F MeCN G ol | P H cl |
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Theo phuong an khac, hop chit ¢6 cong thize (N) duge tao ra tir hop chit (M)
nhu dugce thé hién trong so dd 4 dudi day. Hop chat (M) 14 ¢6 béan sin trén thi truong |
hodc ¢c6 thé duoc tao ra bfmg cac k¥ thudt da duoc biét dén trong linh vuc nay, vi du
nhi dugc thé hién trong patent Anh s GB585940 va J. Am. Chem. Soc., 1950, 72,
1215-1218.

So d6 4
‘ NO»> (o) NO3
t ClI MeCN, DIEA /©/N
o ’ !
NHy 2 Lo

Theo phuong 4n khéc, hop chit c6 cong thirc (P) duoc tao ra tir hop chit (M)

nhu duge thé hién trong so d6 4' dudi day.

So ¢ 4'

o) HO, HO, CH3NO, Ho,
CHzMgBr 2 HCI . Toluen, 80°C '
—_— —_— _—

O><O toluen <5 HgN/ \N -
2 -20 - 30°C |
0
\J \_J O,N
N
5 O HO, ., HO,
PRy = ' 1) RaNi, am/H, '
chét xtc tac Crabtree THF
DCM, 30°C
O2N pTSA H,N
dr > 99% ‘
HO, » NO2 NO,
' cl o)
- 1l
l/ + 0 HoN-S NH OH
\\ AVAN e
0=3
pTSA MN : NHz P

Theo phuo'ﬁg an khac, hop chit c6 cong thire (1) duge tao ra tir hop chét (D) va
~hop ohit (I) nhu dugc thé hién trong so d6 5 du6i day. Hop chat (J) c¢6 thé duoc tao ra
éc k¥ thuat da duge biét dén trong linh vuc nay, vi du nhu duge thé hién trong

.
hine o
oang C©
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conb bo don qude té s6 W02009/117626 va 4n phdm: Organometallics, 2008, 27(21),

560’ 56]1
S 65
COZR
NN COR o
Br . O X S
: ik Shen Res
+ J N N H ) N H
NMe, () Bazo [N] L
: i O
[ j Pd,dbag, "OtBu
N-  2HC ‘ J\/\
:5@ oL o
cl |
NO; ,

e
T
NN NO, i
H N 0
Nj 0 EDAC, DMAP \[‘TIT$
} _ . CHzclz = N
H

Cl I

Theo phwong 4n khéc, hop chét c6 cong thire (2) duoc tao ra tir hgp chét (L) va
hop chét (P) nhu dugc thé hién trong so dd 6 dudi déy, trong d6 viée tao ra hop chét

(P) 1a nhu dugc thé hién trong so dd 4' va viée tao ra hop chit (L) 1a nhu duoc thé hién

trong so do 5.
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Scdoo
NO
N OH
CO,H Q
0 N \$ O=§
| NH
N H,N N

CH,Cl, N

0)
O oy
o @ L P 1 ®

Cl I

Theo mdt s& phuong 4n, viée tao ra hop chét c¢6 cong thire (K) tir hop chét (D)

N o
H S NO;, : o
N 0 \(:[ EDAC, DMAP N
( NH P
N

va hop chét (1) 1a nhay v6i khong khi va/hodic hoi 4m va do d6 duoc thuc hién trong

khi tro, vi du bang céch st dung khi nito hodc argon.

Néu khong bi gidi han bédi ly thuyét cu thé, viée st dung (D) lam hgp chét trung
gian trong viéc tao r ahop chit ¢6 cong thic (1) va hop chét ¢ cong thire (2) nhu duoc
thé hién trén day trong céc so dd tir 1 dén 6 s& gitp cai thién viée tao ra hop chét c6
cdng ke (1) va h(_)'p chét c6 cong thirc (2) so véi cac quy trinh duge mo ta truge déy.
Theo mét s6 phuong an, su cai thién bao gdbm hiéu suit san phdm cao hon, thoi gian
phén Ung ngén hon. Theo mét sb phuong é4n, sy cai thién dugc tao ra khi R 1a tert-
butyl trong hop chét (D).

Céc so db tir 1 dén 6 14 cac vi du v& quy trinh theo séang ché, tuy nhién sang ché
khong chi gidi han & céc so dd nay. Cac dung moi va/hodc thude thir 1a céc hop chét
as bié: va ¢ thé dugc thay dbi theo kién thirc cia ngudi ¢6 hiéu biét trung binh trong

linh vire nay.

Céc ky hiéu viét tit dugc st dung trong cdc so dd tir 1 dén 6 13 nhu sau:

| Ac axetyl
BOC tert-butoxycacbonyl
dba dibenzylidinaxeton
DIEA N,N-diisopropyletylamin
DMAP 4-dimetylaminopyridin
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DMF dimetylformamit

EDAC I-etyl-3-(3-dimetylaminopropyl)carbodiimit HCI
IPA isopropanol |

iPr - isopropyl |

Me metyl

n-Bu n-butyl

tBu tert-butyl

THF tetrahydrofuran

Trﬁ' khi duogc chi ra theo cach cu thé khéc, nhiét d6 ma & d6 phéan ng cla céc
so dd tr 1 dén 6 duoc thuc hién 13 khong bi giéi han. Theo mét sd phuong 4n, khi
nhiét ¢ duge mo ta cho phan tng, nhiét do c6 thé 1a cdng hodc trir khoang 0, 1°C
0,5°C, 1°C, 5°C, hodc 10°C. Phu thudc vao dung moi ma duoc dung trong phan ung
cu thé, nhiét @6 tdi vu c6 thé thay ddi. Theo mot sb phuong én, phdn Ung dugc thuc
hién véi viée khuéy manh da dé duy tri hdn hop cia céc chét phén Ung hau nhu duoc

phén tin mdt cdch dong nhat.

Trong khi thuc hién phén Gng theo sdng ché, téc do, thtr ty va viée bd sung cac
chét phan tng 13 khong bi giéi han trir khi duge chi ra theo cach cu thé khac. Trir khi
duoc chi ra theo céch cu thé khéc, phan Gng duoc thuc hién & 4p sudt mdi truong xung
quann. Trir khi dugce chi ra theo céch cu thé khéac, legng chinh xac chét phéan tng la
khong bi gidi han. Theo mot s phuong 4n, lugng chit phan Gng c6 thé dugc thay doi
khoéng 10%mol hodc khodng 10% trong luong.

Trur khi duoc chi ra theo cach cu thé khaéc, dung mdi hitu co dugce st dung trong
cic quy trinh theo sdng ché c6 thé duoc chon tir cdc dung mdi ¢ bén sén trén thi
trudng hogc theo cach khac da biét dbi véi ngum c6 hiéu blet trung binh trong linh vuc
nay. C dung moi thich hop dung cho phan tng cu thé 12 ndm trong kién thirc ctia
ngudi ¢6 hidu bidt trung binh trong linh vuc nay va bao gdm hdn hep dung mdi. Cac vi
du v& cac dung mdi hitu co theo sang ché dé sir dung bao gdm, nhung khong chi gi6i
han &: pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
butanol, 2-butanol, tert-butanol, 2-butanon, diclometan, clorofom, cacbon tetraclorua,

‘1,2—dic.1oetan,'tetrahydrofuran (THF), dimetylformamit (DMF), hexametylphosphor-
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amit  (HMPA), N-metyl-2-pyrolidinon (NMP), nitrometan, axeton, axit axetic,
axetonitril, etylaxetat, dietylete, dietylen glycol, glyme, diglyme, ete diu mé, dioxan,
metyl tert-butyl ete (MTBE), benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran,

va hon hgp cda ching.

‘Theo mdt sé phuong 4n, dung méi hitu co dugc sit dung trong céc quy trinh
theo sang ché 12 dung mai hitu co khong proton. Nhur theo sang ché, dung méi khéng
proton 1a dung moi ma khong chtra nguyén tr hydro axit hodc nguyén ti hydro ma c6
kha ning gin két hydro (vi du, khong gin két voi nguyén tir oxy hoic nito). Dung mdi
hitu co khoéng proton ¢6 thé duoc chon tir nhém bao gbm diclometan, clorofom,
axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin, 2-metyl-
tetrahydrofuran, va hdn hop cta ching. Theo. mt sd phuong 4n, dung méi hitu co
khéng proton la THF. Theo mot s6 phuong 4n, dung mdi hitu co khdng proton la

' DMF. Theo mot s6 phuong an, dung moi htu co khong proton 1a axetonitril.

Nhur theo sang ché, “bazo amin bac ba” dung dé chi amin ma dugc thé bang ba

- nhém alkyl, vi du, trietylamin hogc N,N—diisopropyletylamin.

Nhu theo séng ché, “luong chét xtc tac” dung dé chi it hon mot duong lugng
mol ctia “tmde thir hodc chit phan tmg trong phan tng cu thé, nhu duge xac dinh so
voi th.‘&c thir hodc chit phan Gmg khéc trong hdn hop phéan tng. Theo mot sé phuong
an, lvong chét xtc tac duge md ta 1a %mol so v6i thude thir hodc chét phéan Uing khac

trong 1idn hop phan tng.

. Nhu theo sang ché, “ngudn paladi” ding dé chi ngudn paladi ¢ trang thai oxy
hoé 4n dinh, ngha 13, Pd(0), Pd(I), PA(IT) va/hodc PA(IV). Paladi c6 thé 1a kim loai ty

do, nhur dang bdt hodc co6 thé duge gan két véi mot hode nhi€u phoi tir, vi du, PdCly,

" Pdycbes, PACL(PPhs)s, PA(PPhs)s, PA(OAC), hodc [(xinamyl)PdCl]a.

Nhu theo sang ché, “phdi tir phosphin” ding d& chi hop chét c6 cong thirc PR3,
trong ¢4 mdi R' doc 18p duge chon tir Ci-Cealkyl hodc phenyl, trong d6 nhém aryl tuy
vy duoc thé bang Ci-Cealkyl, phenyl, trialkylamino, alkoxy ho#c halo.

Nhu theo sdng ché, trlr phi duge xac dinh khéc, thuat ngtr “khoang” c6 nghia la

tri sb hodc lugng ma no dé cap co thé thay doi + 5%, + 2%, hodc + 1%.
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San phdm thu duoc bing bit ky trong sd cic quy trinh theo sang ché co thé
dwoc thu gom bang céc phwong tién thong thuong, nhu bay hoi hodc chiét va c¢6 thé

duoc tinh ch€ bang cdc quy trinh tiéu chuan, nhu chung cat, ket tinh lai hodc sic ky.
Vidg thwe hién sang ché

Céc hop chit cta cac vi du sau ddy duoc thé hién trong cac so dd tir 1 dén 6
trén day va duge dit tén bing cach st dung phan mém Chemdraw® Ultra. Ngoai cic
chit viét tét trén day dbi V01 cac so dd theo sang ché, cac chir viét tit sau day duoc st

dung trong cdc vi dy:

“HPLC” = sic ky 16ng &p suét cao; “IP” = trong quy trinh; “ML” = dich nudc
cai; “NLT” = khéng nhd hon; “NMT” = khong 16n hon; “RB” = d4y tron; “RT” =

nhiét d6 trong phong; “sm” = vét liéu khéi dau; “DCM” = diclometan.

Trir khi duoc chi ra theo cach cu thé khac, cac hop chét duoc x4c dinh dic tinh
bing phan tich HPLC va 'H NMR va dugc st dung trong cdc phan ting sau c6 hoic
khong cb tinh ché. Phén tich "H NMR duoc thuc hién & 400MHz trir khi duoc chi ra
theo cach cu thé khéc. Trir khi dugc chi ra theo cach cu thé khac, hiéu sudt/do tinh

khiét cla san phém dugc xac dinh theo trong lwong, QNMR, va/hodc phéan tich HPLC.
Vi du 1: Téng hop tert-butyl 4-bromo-2-fluorobenzoat (hop chét (C))

Nap 4-bromo-2-fluoro-1-iodobenzen, “hop chét (A)” (5g, 1,0 duong luong) va
THF (25ml) vao binh phén Ung cé vo boc 100&11 duoc duoc lép dat dung cu khudy co
hoc. Lar mat dung dich dén -5°C. Thém tir tir 2M isopropyl magie clorua trong THF
(10,8ml, 1,3 duong luong) vao dé duy tri nhiét 6 bén trong thip hon 0°C. Khudy hdn
hop & 0°C trong 1 gid. Thém di-tert-butyl dicacbonat (5,44g, 1,5 duong lugng) trong
THF (10ml). Sau 1 gio, dung dich phén ng duoc lam dung bing 10% axit xitric -
(10ml), va sau d6 pha loiing bang 25% NaCl (10ml). Tach cic 16p Vé‘CG Iép- htru co
dén ghn kho va ép xuit bing THF (3 x 10ml). Pha lodng diu tho bang THF (5ml), loc
dé loai bo chét vé co va cd dén kho. Cho déu thé (6,1g, hidu luc = 67%, hiéu s_uét duoc
c’i‘iéﬁ chinh theo hidu luc = 88%) vao bude tiép theo ma khong can phai tinh ché thém.
H NMR (DMSO-ds): & 1.53 (s, 9H), 7,50-7,56 (m, 1H), 7,68 (dd, J=10,5, 1,9 Hz,
1H),7,74 (t, J= 8,2 Hz, 1H).
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Vi : Téng hop tert butyl 2-((1H-pyrolo[2,3- b]pyr1d1n-5 y)oxy)-4 bromobenzoat
’borp ch (D))

. Nap 1H-pyrolo[2,3-b]pyridin-5-ol (80,0g, 1,00 duwong luong), tert-butyl 4-
bromo-2-flobenzoat (193g, 1,15 duong lugng), va DMF khan (800mL) vao binh thot
c¢d Morion ba ¢d dung tich 3L. Khudy hén hop & 20°C trong 15 phut. Lam mét dung
dich thu duoc dén khoang tir 0 dén 5°C. Thém tir tir dung dich chtra natri tert-butoxit
(62,Cg) trong DMF (420mL) trong 30 phut trong khi duy tri nhiét d bén trong & NMT
10°C, va rira bing DMF (30mL). Khudy hdn hop phan tng & 10°C trong 1 gid (huyén
phil mau tréng nhat) va didu chinh nhiét d6 bén trong dén khoang 45°C trong 30 phut.
Khudy hén hop phéan Gng & tir 45 dén 50°C trong 7 gidr va kiém tra tién t«inh phan Gng
bang HPLC (méu IP: d6 chuyén hod 92% theo HPLC). Lam mat dung dich dén
‘(ho'utg 20°C. Khudy dung dich ¢ 20°C qua dém.

Thém mét cach tr tir nude (1200mL) vao hdn hop phan Gng & < 30°C trong 1
glo (foa nhiét khong dang ké). Piéu chinh huyén phi thu duge dén khoang 20°C, va
tron trong NLT 2 gid. Gom san phim thé bang cach loc va rira bing nude (400mL).
Rtra bﬁ loc w6t bing heptan (4 OOrnLj va lam khd trong chan khong ¢ 50°C qua dem dé
thu du ocC san pham tho (236 7g). |

' wét 11nh lat Hoac tai tao huyén phu nap tré lai 230,7g san pham tho, (h1eu suat
dug dleu chinh: 200,7g) vao binh thét ¢d Morton ba ¢ dung tich 3L. Thém etyl
éxetat (700mL) véo va gia nhit mot cach tir tir huyén phtt dén nhiét 4o hdi lu trong 1
gio (lugng nho chét rin con lai). Thém mot cach tir tir heptan (1400mL) vao va diéu
chirs hdn hop dén nhiét do hdi luu (78°C). Tron huyén phit & nhit do hdi I trong 30
phtt va lam mat'm@t céch tir tir dén khoang -10°C & tée do khoang 10°C/gid), va tron

trong 2. gi¢. Gom san pham bang cach loc va rira bing thtan (200ml).

P

ram kho ,chat rdn trong chan khong & khoang 50°C qua dém dé thu duoc
1941 ,&g, hidu sudt phén tach san phdm 86% & dang chit rén mau tring nhat. MS-ESI
389,u (Vi+1); mp: tir 190 dén 191°C (khong duoc hidu chinh). 'H NMR (DMSO-d¢): 6
1 AC (s, 9H), 6,41 (dd, J=3,4, 1,7 Hz, 1H), 7,06 (d, J=1,8 Hz, 1H), 7,40 (dd, J= 8,3, 1,8
Hz, in), 7,51 (t, ’= 3,4 Hz, 1H), 7,58 (d, J=2,6 Hz, 1H), 7,66 (d, J=8,3 Hz, 1H), 8,03
(d, .=2,7 "z, i), 11,72 (s, 1H, NH).
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Vi du 3: Téng hop 2-clo-4,4-dimetylxyclohexancarbaldehyt (hop chét (F))

Nap DMF khan (33,4g, 0,456mol) va CH2Cl, (80mL) vao binh thét ¢b RB dung
tich SOOmL Lém‘ mat dung dich dén <-5°C, va thém mot cach tr tr POCls (64,7g,
0,42211101) vao trong 20 phtt & <20°C (toa nhiét), rira bang CH>Cl (6mL). Pidu chinh
dung dich mau ndu nhat dén 20°C trong 30 phit va tron & 20°C trong 1 gidr. Lam mat
dung dich tr& lai dén <5°C. Thém 3,3-Dimetylxyclohexanon (41,0g, 90%, khoang
0,292mol) vao va rira bang CH2Cly (10mL) (tod nhiét khong dang k&) & <20°C. Gia

‘nhiét dung dich dén nhiét d6 hodi luu, va trén qua dém (21 gio).

Nap 130g trong lugng dung dich nudc natri axetat trihydrat 13,6%, 130g nudce
mudi 12% va 130mL CH,Cl, vao binh thét ¢b RB ba ¢6 dung tich 1000mL duoc lép
dat dung cu khudy co hoc. Khudy hén hop va lam maét dén <5°C. Hdn hop phan tng
trén ¢ay (trong va mau nau) dugc chuyén, duoc lam dimg phan Gng vao trong né mot
céch tir tir trong khi duy tri nhiét d6 bén trong <10°C. Rira binh phan tng bing CH,Cl,
(10mL). Khufly h5n hop phan tmg dugc lam ding phan tng & <10°C trong 15 phut va
ting dén 20°C. Khudy hdn hop ¢ 20°C trong 15 phit va dé ling trong 30 phut (mdt sb
nhil tlfo'ﬁg). ‘Téch pha hitu co phia dudi. Chiét lai pha trong nudc phia trén bing
CH,Cly (50mL). Rira phin hitu co gom lai bing hdn hop gdm nude mudi 12% (150g)-
duhg dich nude KsPOs 20% (40g). Lam kho phin hitu co qua MgSOs, loc va rira bing
CHaCly (30ml). C6 phin loc dén khd trong chan khong dé thu duoc ddu mau niu
(57,0g, hiéu sudt = 90,9% trong Iugng theo gNMR, khoang 100%). 'H NMR (CDCl):
5 0,98 (s, 6H), 1,43 (t, J=6,4 Hz, 2H), 2,31 (tt, J =6,4, 2,2 Hz, 2H), 2,36 (t, ] =2,2 Hz,
2H), 12,19 (s, 1H).

Vi du 4: Téng hop 2-(4-clophenyl)-4,4-dimetylxyclohex-1-encarbaldehyt (hgp chit
Gy | . |

| ng 2—(010-4,4-dimetylxyclohex—l-encarbaldehyt (10,00g), tetr}abutylamoni
bromﬁa (18,67g), va axetonitril (10mL) vao chai cao dp dung tich 250mL. Khudy hdn
hop & 20°C trong 5 phit. Thém dung dich nude KoCO3 21,0% (76,0g). Khuy hén hop
Iy mﬂAt do ‘tror‘lg phong (rt) trong NLT 5 phut tiép theo thém axit 4—olop'henylboronic
(9,.534 g {4t ca trong mdt 14n. Tao chin khong hdn hop va lam sach b?mg N> trong ba

1an. Thém paladi axetat (66mg, 0,5mol%) tht ca trong mot lan trong Na. Tao chan
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kh(“)ng‘ kdn hop phan yt’mg va lam sach bang N trong ba 1an (hdn hop c6 mau cam).
Lam ddy trd lai chai bang Na va gia nhiét dén khoang 35°C trong bé diu (nhidt do bé
khoing 35°C). Khudy hén hop & 30°C qua dém (15 gid). Lam mat hdn hop phan tng
dén nhiét d@ trong phéng, kéo mau IP tr pha hitu co phia trén dé hoan thanh phan tng,
nguyén lidu khéi diu thong thudng< 2% (hdn hop c6 mau cam). Thém toluen (100mL)
va dung dich nuéc NaHCO3 5% - L-xystein 2% (100mL) vao. Khudy hén hop & 20°C
trong 60 phut. Loc hdn hop qua dém xelit dé loai bo chét rin mau den, rira binh thét ¢d
va dém bing toluen (10mL). Rira pha hitu co phia trén bing 5% dung dich nudc
NaHCO3-2%L-xystein (100mL) mdt 1dn nita. Rira pha hitu co phia trén biang nudc
-~ mubi 25% (100mL). Thir nghiém 16p hitu co (105,0g) (118,8mg/g, 12,47g san phidm
dwos thir nghiém, hidu sudt thir nghiém 87%) va ¢d dén khoang 1/3 thé tich (khoing
35mL). Dung dich san phdm dugc st dung mot cich tryc tiép & bude tiép theo ma
khéng can phai thue hién viée phan tach. Tuy nhién, mAu phan tich thu dugc bang viéc
loai bé dung moi dé thu duge diu mau nau. 'HNMR: (CDCl): § 1,00 (s, 6H), 1,49 (t,
J=6,6 Hz, 2H), 2,28 (t, J=2,1 Hz, 2H), 2,38 (m, 2H), 7,13 (m, 2H), 7,34 (m, 2H), 9,47

Vi d“ 5: Téng hop tert-butyl 4-((4'-010-5,S-dimety1-3,4,5,6-tetrahydro-[1,l'ébiphenyl]— |
2-yDrstyl)piperazin-1-carboxylat (hop chét (H))

Nep dL.n0 dich chtra 4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro- [1 1-b1pheny1] -2-
car‘omdvhyt (50 0g) trong toluen (250mL), BOC-piperazin (48,2g) va THF khan
’Z‘OmL) vao binh thét ¢d RB ba c¢b dung tich 2L dugc duge lip dat dung cu khudy co
hoc K-uhy dung dlch mau vang ¢ 20°C trong 5 phut. Them mot phén natri trlaxetoxy-
bohydrua (52,7g) vao (luu y: nhiét do bén trong dugc ting dén khoang 29,5°C trong 15
phut ¢2 thé can dli'qc lam mat). Khudy hdn hop mau vang & khoang 25°C trong NLT 4
gid. Qqn st si chuyén hoad nguyén lidu khéi dAu thanh sé’m phim 99,5% bing HPLC
sau tasi glﬂn phén tng 3 gio.

“hém mét cach tr tir nude mubi 12,5% (500g) vao dé lam dung phin Ung.
Khué 4y n8n hop & 20°C trong NLT 30 phit va dé ling trong NLT 15 phut. Tach pha -
trong ""cyc phia du:é'i (khoang 5 60mL) (lwu y: dé lai nhil tuong bét ky trong pha hitu
cop n’e; wén). Rz ohﬂ hitu co bing dung dich axit xitric 10% (500g x2). Nap mot cach
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£t tir 500g dung dich nuéc NaHCO3 5% vao trong binh thét ¢b. Khudy hdn hop & 20°C
trong MLT 30 phut va dé ling trong NLT 15 phit. Tach pha hitu co phia trén. Nap
500g dung dich nude mubdi 25% vao. Khudy hdn hop & 20°C trong NLT 15 pht va aé
léng trong NLT 15 phat. C6 pha hitu co phia trén dén khoang 200mlL thé tich trong
chan khdng. Pidu chinh dung dich dén khoang 30°C, va loc bd mudi v6 co. Toluen
(50mL) duoc st dung dé rira. C6 phan loc gom lai dén khoang 100mL thé tich. Thém
axetonitril (400mL) vao va gia nhiét hon hop dén khoang 80°C dé dat duoge dung dich
trong. Lam mét mdt cach tir tir dung dich dén 20°C & tdc d6 10°C/gid va tron & 20°C
qua dém (san phim duoc két tinh & khoang tir 45 dén 50°C, néu can, nguyén liéu dang
hat ¢4 thé duge thém vao & 50°C). Tiép tuc lam mat mot cach tir tir huyén phil d&én
khoang -10°C & toc d§ 10°C/gid. Tron huyén phu & khoang -10°C trong NLT 6 gio.
Gom san pham bang céch loc va rira bang axetonitril dwgc 1am méat so bd (100mL).
Lam kh6 chét rén trong chan khong & 50°C qua dém (72,0g, 85%). MS-ESI: 419
(M+1); mp: 109 dén 110°C (khdéng dwgc hiéu chinh); 'H NMR (CDCls): § 1,00 (s,
6H), 1,46 (s, 9H), 1,48 (t, J=6,5 Hz, 2H), 2,07 (s, br, 2H), 2,18 (m, 4H), 2,24 (t, J=6,4 |
Hz, 215), 2,80 (s, 2H), 3,38 (m, 4H), 6,98 (m, 2H), 7,29 (m, 2H).

V1 du 6 Téng hop 1-((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)-

métﬁ)@pérazin dihydroclorua (hop chét (I))

Nap san phdm amin ho4 khir Boc (hop chét (H), 72,0g) va IPA (720mL) vao
binh thét ¢ RB ba ¢ dung tich 2,0L duogc dugc lép dat dung cu khuéy co hoc. Khuéy
hdn hep & nhiét dé trong phong trong 5 phut va thém 59,3g dung dich nudc ddm dic
hydroclorua vao huyén phu. Piéu chinh hdn h(_fp phan tng dén nhiét d6 bén trong bang
khca‘“g 65°C (dat dugc dung dich trong va khong mau). Khuéy hén hop phan Gng &
khoéng 65°C trong NLT 12 gio. |

» L&m mét mdt céch tir tir san phdm huyén phi dén -5°C (10°C/gid). Tron san
phim huyén phil & khoang -5°C trong NLT 2 gid, gom bing céch loc. Rira b3 loc udt
bang TPA (72mL) va lam khd & 50°C trong chén khong qua dém dé thu duge 73,8g
(95%) san phdm mong mubn 14 bis-hydroclorua IPA solvat (d6 tinh khiét>99,5% dién
fiéh dinh & 210nm)‘ MS-ESI: 319 (M+1); 'THNMR (D20): & 1,00 (s, 6H), 1,19 (d,
‘J¥6,0 Hz, 6H, IPA), 1,65 (t, J=6,1 Hz, 2H), 2,14 (s, br, 2H), 2,26 (m, 2H), 3,36 (br,
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4H), 3,55 (s, br, 4H), 3,82 (s, 2H), 4,02 (b6 bay, J=6,0 Hz, 1H, IPA), 7,16 (d, J=8.1
Hz, 21), 7,45 (d, J=8,1 Hz, 2H); '"HNMR (CDCL): & 0,86 (s, 6H), 1,05 (d, J=6,0 Hz,
6H, TPA), 1,42 (t, J=6,1 Hz, 2H), 2,02 (s, br, 2H), 2,12 (m, 2H), 3,23 (m, 4H), 3,4 (s,
bt, 4K), 3,68 (s, 2H), 3,89 (bd bay, J=6,0 Hz, 1H, IPA), 7,11 (d, J=8,1 Hz, 2H), 7,41
(d, J=8,1 Hz, 2H).

Vi du 7: Téng hop 3-nitro-4-(((tetrahydro-2H-pyran-4-yl)metyl)amino)-benzensulfon-
amit (kop chit (N)) '

. Nap 4-clo-3-nitrobenzensulfonamit, hop chit M (10,0g), diisopropyletylamin
(17,5g), (tetrahydro-2H-pyran-4-yl)metanamin (7,0g) va axetonitril (150mL) vao binh
thot ¢d RB ba ¢b dung tich 500ml dwoc duge lip ddt dung cu khudy co hoc. Pidu
chinh h3n hop phan tng dén nhiét d6 bén trong bang 80°C va khudy trong khong it
hon 12 gio.

~ Lam mé4t dung dich san phim dén 40°C va khudy trong khong it hon 1 gi® cho
dén kri.quan sat thdy sw két tia. Lam mat tiép san phdm huyén phi dén 20°C. Nap mot
cach tlr tir nude (75mL) vao trong trong khoang thoi gian khong it hon 1 gid va lam
mat hdn hop dén 10°C va khudy trong khong it hon 2 gid trirée khi gom bang cach loc.
Rira ba loc bing hdn hop clia axetonitril:nude véi ty 1€ 1:1 (40mL). Sau do, tao huyén
rhu Iai ba loc wét trong nude (80mL) & 40°C trong khodng thoi gian khong it hon 1
gidy truée khi gom bang cach loc. Rira bi loc uét bang nudc (20mL), va 1am khd &
75°C trong chan khéng dé thu dugc 12,7g san phdm mong mubn c6 @ tinh khiét
99.9% va v6i hidu suit duge didu chinh theo trong lugng 91%. 'H NMR (DMSO-de):
o) 1,25 (m, 2H), 1,60 (m, 2H), 1,89 (m, 1H), 3,25 (m, 2H), 3,33 (m, 2H), 3,83 (m, 2H),
7,27 (4, J=9,3 Hz, 1H), 7,32 (s, NHy, 2H), 7,81(dd, J=9,1 , 2,3 Hz, 1H), 8,45 (d, J=2,2 |
Hz, 15), 8,54 (t, 7=5,9 Hz, 1H, NH).

Vi ¢y & T‘éng‘ hqp tert-butyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
di‘mét“"_'-’;'}%,4,5,6--tétrahydro-[1;1'—biphenyl]—2-y1)metyl)piperazin#l-yl)benioétt (hgp chét
(K) | -

Mot sé leu ¥ chung: budce tdng hop hod hoc nay 1a nhaj' v6i khéng khi va hoi
ém Mic di tién éhét xtc téc & trang théi rin cia ching, dang khd ¢6 thé duoc xt ly va

duog un 4t trong khong khi ma khong can phai ¢6 bat ky canh bdo nao dic biét, tuy
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nhién, viéc tiép xUc v6i lugng thdm chi nho clia dung mbi ¢o thé 1am cho chung dé bi
phén huy. Két qua 13, luong vét ciia oxy hodc céc chét oxy hoa thich hop khac (vi du,
dung mdi peroxit) cér_l phai duge loai bo trude khi két hop tién chit xuc tac véi dung
moi \{é_z‘c‘zﬁn phéi xtr ly cén thén dé ngan ngira sy di vao clia oxy trong thdi gian phan
ing. Ngnaira, tb_iét bi khd, dung mdi va cdc thube thi cling cin phai duge st dung aé
ngin ngira sy hich thanh cic san phdm phu khéng mong mudn. Natri t-butoxit dugc sir
dung trong phan (g nay 12 hiit 4m va né nén dwgc xtt Iy mot cach thich hop va dugc

luu trit trude hodc trong khi st dung.

Nap mudi bis-hydroclorua (hop chat (I), 42,5g) va toluen (285ml) vao binh thét
cé R3 ba ¢d dung tich 2,0L duoc duoc lip dat dung cu khudy co hoc. Thém K3POs4
20% {2%5:11) vao va khudy hdn hop hai pha trong 30 phat. Tach cic 16p va ria 16p
hitu o bing NaCl 25% (145ml). C6 16p hiru co dén 120g va duoc sit dung trong phan
tng ghép cip ma khéng can phai tinh ché thém. | B

) Két hop NaOtBu (45,2g) va hop chét (I) trong dung dich‘toluen (120g dung
dlch hleu luc dLrOc diéu chinh 30g) trong THF (180ml) trong binh phan ung thlch
hop v& “hdi bing nito trong NLT 45 phit. Két hop szdba3 (0,646g), hop chit (J)
(0, 399g v hop chét (D) (40,3g) trong binh phin (ing this hai thich hop v lim sach
oang nito cho dén khi ham lugng oxy bang 40ppm NMT. Duoq &p suét nito, thém
aung dich chtra hop chét (I) va NaOtBu trong toluen/THF vao qua b loc ndi tuyen
0,45um vao bink phan tng thir hai (chét xtc tac, hop chéit (J) va hop chét (D)) va rira
bing "‘LIF duoc thdi bang nito (30ml). '

Gia nhiét 18n hop thu dugc dén 55°C kém khudy trong NLT 16 gid, sau d6 lam
mat Gén 22 C Paa loang hdn hop bing NaCl 12% (300g), tiép theo 1a THF (300ml).
Ta-:h cac lop )

Khudy 16p hitu co bang dung dich méi duge tao ra chira L-xystein (15g),
NeHTO;: (23g), va nude (262ml). Sau 1 gio, tach céc 16p.

Zhuly 16v hitu co bing dung dich méi duge tao ra choa L-xystein (15g),
NaHCC; (23g) va nude (262ml). Sau 1 gio, tach cic 16p. Rua 1op hitu co bang NaCl

12% {290g), sau 46 loc qua bd loc ndi tuyén 0,45um. Co dung dich duge loc trong
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chan ikl‘iéng dén khoang 300mL va chiét ba 1an bing heptan (ndi 1dn 600mL) dé loai
bd THE. |

C6 hén hop tho dén 6 thé tich va pha loding bingxyclohexan (720ml). Gia nhiét
hén hg“p dén 75°C,‘ gift trong 15 phit va sau d6 lam mat dén 65°C trong NLT 15 phut.
Nap nguyén liéu dang hat vao va gitt hdn hop & 65°C trong 4 gid. Lam mat huyén phu
dén 25°C trong NLT 8 gid, sau d6 gift & 25°C trong 4 gid. Loc chit rin va rira bing
xyclohexan (90ml) va lam kho & 50°C trong chan khong.

Téch dugc 52,5g (hidu sudt 889%) chit rdn mau tring. Piém néng chay (khong
hidu chinh) tir 154 dén 155°C. "TH NMR (DMSO-d): & 0,93 (s, 6H), 1,27 (s, 9H), 1,38
(t, J= 6,4 Hz, 2H), 1,94 (s, 2H), 2,08-2,28 (m, 6H), 2,74 (s, 2H), 3,02 — 3,19 (m, 4H),
6,33 /¢4, = 3,4, 1,9 Hz, 1H), 6,38 (d, J= 2,4 Hz, 1H), 6,72 (dd, J= 9,0, 2,4 Hz, 1H),
6,99 — 7,06 (m, 2H), 7,29 (d, J=2,7 Hz, 1H), 7,30 — 7,36 (m, 2H), 7,41 — 7,44 (m, 1H),
7,64 (t, J= ‘6,7 Hz, 1H), 7,94 (d, J= 2;7 Hz, 1H), 11,53 (s, lH).

Vi du 9: Téng hop axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)benzoic (hop chit
L)

Chudn bi dung dich: 10% KH,POs (trong nudc): KHoPOs (6g) trong nudc
(56g); heptan / 2-MeTHF:heptan ty 1€ 2:1 (16mL) trong 2-MeTHF (8mL). |

K&t hop hop chét (K) (5,79g), kali tert-butoxit (4,89g), 2-metyltetrahydrofuran
(87mL) va nude (0,45mL) trong binh phén Gng thich hgp trong nito va gia nhiét dén
55°C cho dén khi hoan thanh phan tng. Lam mét hdn hop phan Gmg dén 22°C, rira
bing 1% dung dich KH,PO4 (31g) hai 1dn. Sau d6, rtra 16p hitu co biang nude (30g).

Szu khi loai bd 16p trong nudc, ¢d 16p hitu co dén 4 thé tich (khoang 19mL) va
gianhig: dén khdng cao hon 50°C. Thém mot cich tir tr heptan (23ml) vao. Ngoai ra,
sau ¥hi loai bé 16p trong nude, ¢b 16p hitu co dén 5 thé tich va gia nhiét dén khéng cao
hon 75°C va thém mdt cach tir tir 5 thé tich heptan vao. Lam mat huyér pht thu dugc
dén 16°C. Sau d6, gom chit rin bing cach loc chin khéng kém tudn hoan lai dich 1éng
va rira ba loc bing heptan/2-MeTHF véi ty 18.2:1 (24ml). Viéc lam kho chét rén o

80°C trong chan khong thu dugc 4,0g hop chit (L) trong khoang 85% hiéu sut dugc
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diéu chil}h theo trong ]uc,mg. '"H NMR (DMSO-de): 5_0,91 (s, 6H), 1,37 (1, _J=6,4 Hz,
ZH)', 1,94 (s, br, 2H), 2,15 (m, 6H), 2,71 (s, br, 2H), 3,09 (m, 4H), 6,31 (d, J=2,3 Hz,
1H), 6,24 (dd, J=3.4, 1,9 Hz, 1H), 6,‘7, (dd, J= 9,0, 2,4 Hz, 1H); 7,02 (m, 2H), 7,32 (m,
2H), 7,37 (d, J=2,6 Hz, 1H), 7,44 (t, J= 3,0 Hz, 1H), 7,72 (d, J=9,0 Hz, 1H), 7,96 (d,
=27 HZ,HIH) & 171,59 (m, 1H).

Vi du 10: Téng hop 4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl}-
piperazin-1-yl)-N-({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]phenyl } -
sulforyl\ -2-(1H-pyrolo[2,3 b]pyr1d1n—5 yloxy)benzamit (hop chét (1))

’“lﬂuan bi dung dich trudge phan ung: 10% Axit axetic: A‘(lt axetic (37mL) trono
nude (333g); 5% NaHCO3: NaHCO3 (9g) trong nudce (176g); 5% NaCl : NaCl (9g)
trong rudc (1760)

<&t hop hop chdt (N) (13,5g), DMAP (10,5g), EDAC (10,7g) va diclometan
(300mL) trong binh phan tUng thich hop va khudy & 25°C. Nap axit (hop chét (L),
25g), B3N (8,7g) va diclometan (120mL) vao binh ph&n ng thtt hai thich hop. Nap
mot cach tir tr dung dich axit thu duoc (hop chdt (L)) vao huyén phi khéi dau chia |
hop chét (N) va khudy cho dén khi hoan thanh phan tmg. Sau d6, nap N,N-dimetyl-
etylend:amin (9,4g) vao hén hop phén tng kém khudy lién tuc. Lam 4m hdn hop phan
ng r*rir\ 35°C va rira bing 10% dung dich axit axetic (185mL) hai lan. Pha loéng 16p
h_ﬁ'ﬁ cq phia dudi bang nhidu diclometan (75mL) va metanol (12,5mL). Sau d6, ria 16p
sén phém hitu co bang dung dich nuée NaHCO3 5% (185mL) va sau do rira bang 5%
dung mh NaCl (1 8§1nL) & 35°C. Tach lop htu co phla duéi va sau d6 cd dén 8 thé
ot “éo i iy cty! axetat (23 OmL) v&o. Lam mat mdt céch tir tir huydn pkd thu duqc
dér 207 va sau &6 loc. Rira ba loc w6t hai 1an ba‘mg hdn bop bac gor diclometan va
etyiexetzt véity 18 1:1 (khoang 2 thé tich, 64mL). Sau kki 1am kh3 b loe w6t & 90°C,
tach 32g (84%) hop chat (1). 'H NMR (DMSO-de): & 0,90 (s, 6H), 1,24 (m, ZH), 1,36
(t, J=6,4 Hz, 2H), 1,60 (m, 2H), 1,87 (m, 1H), 1,93 (s, br, 2H), 2,12 (m, 2H), 2,19 (m, .
4H), 2,74 (s, br, 2H), 3,06 (m, 4H), 3,26 (m, 4H), 3,83 (m, 2H), 6,17 (d, J=2,1 Hz,
1H), 6,37 (dd, J=3,4, 1,9 Hz, 1H), 6,66 (dd, J= 9,1, 2,2 Hz, 1H), 7,01 (m, 2H), 7,31
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(m, 2H), 7,48 (m, 3H), 7,78 (dd, J= 9,3, 2,3 Hz, 1H), 8,02 (d, J=2, 61 Hz, 1H), 8,54
(d,J=2, 33 Hz, 1H), 8,58 (t, ]=5,9 Hz, 11, NH), 11,65 (m, 1H).

Vi du 11: Téng hop ((1R,4R)-4-hydroxy-4-metylxyclohexyl)-methanamini 4-metyl-

benzersulfonat

Budc A: nap 1,49g xyclohexandion monoetylen axetal (1,0 duong lugng) va
15mL toluen vao binh phan tng thich hop. Tron hdn hop trong 30 phit & 10°C. Nap
dung dich metylmagie bromua 1,4M (2,32 duong lugng) trong Toluen-THF (75-25)
vao binh phan Gng khac va tron & 15°C. Thém nho giot dung dich nguyén liéu khoi
i v dung dich Grignard & khoang tir 10 dén 20°C trong 4 gidy (tbc d6 thém =
0,1mL/chut). Kiém tra tién trinh phan tng bang TLC. Khi hoan thanh phan (mg, nap
mot cach tir tir hén hop phan tmg vao dung dich amoni clorua 24% (20mL) & nhiét do
25°C. Tron hdn hop phan tmg va ling, tich 16p hitu co va chiét 16p nuéc bang etyl
axetat (3 x 20mL). Loc c4c 16p hitu co gom lai qua tang natri sulfat va c¢b phan loc
bing vidc chung cit dén kho. Tach 1,57g chét rin tho (hidu suit 95%) va cho vao bude
ﬁ_ép theo. IH NMR (400 MHz, Clorofom-d;) 8 ppm 3.88-4,01 (m, 4H), 1,85-1,96 (m,
2H), 1,.'08-1,64 (m, 7H). LCMS- (MS} 310 va 292). Rf = 0,074 theos TLC (hexan-
EtOAc = 1-1).

Buée B: nap 18mL 0,005N dung dich axit clohydric (0,02 duong lugng) vao
phin con lai chung cét tir budc A. Tron hdn hop phan tng & 70°C trohg 3 gid va kiém
tra bér'g TLC. Khi hoan thanh phan Ung, lam mét hdn hop phéan Gmg dén 25°C va nap
vao bish thn‘h i0p khac chira 22mL dung dich natri clorua 5%. Trén hdn hop phan
ung cho dén kh1 tht ca cac mudi dugc hoa tan tiép theo chiét bing etyl axetat
(SXQOOmI) Loc cac 16p hitu co gom lai qua ting natri sulfat va c¢6 phén loc bang viéc
chung cit dén kho. Téach san pharn (hi¢u suét 99,3 8%) va duoc sit dung mdt cach truc
tiéi) & budce tiép theo. 'H NMR (400MHz, Clorofom-di) & ppm 2,68-2,80 (m, 2H),
2,16-2,39 {m, 3H), 1,77-2,04 (m, 4H), 1,41 (s, 3H), 1,33 (s, 1H). |

| Bur¢e C: Hoa tan san phdm bude B (0,25g) bang toluen (5ml) vao binh thét ¢d
ba co dung tich 25mL duoc ldp dit biy Dean-Stark. Théi nito qua binh phan tmg dé
loai b& xnbng khi. Nap 0,585g nitrometan (5 duong luong) vao binh phan Umg tiép
theo 0,0u52g N,N-dimetyletylendiamin (0,3 duong luong). Gia nhiét hon hop phan tGng
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dén 23 luu, lom bd nude bang bdy Dean-Stark. Tron hdn hop phan tmg & hdi luu
trong 1 gid va kiém tra bang thir nghiém HPLC. Sau d6, 1am mat hdn hop phan tng
dén 20°C khi thir nghiém san phdm HPLC duoc én dinh, ¢d, sau d6 chiét bing EtOAc
vaheptan dén kho. Tinh ché phan con lai trén c¢6t CombiFlash (c6t 12g) véi gradien tir
Hexan/EtOAc 80-20 dén 60-40. Phan tich phan chiét bang HPLC va TLC, chung cit
phén Goan chira san phém dén kho. Thu duoc ddu duogc co 0,23¢g (higu suét 68,09%) va
duoe st dung & bude D. 'H NMR (400 MHz, Clorofom-di) & 5,88-5,90 (bs, 1H), 4,88-
4,89 (bs, 2H), 2,16-2,40 (m, 4H), 1,78-1,85 (m, 1H), 1,33 (s, 3H).

Bude D: Thém chét xtc tac Crabtree (0,471g; 0,585mmol) trong nito vao binh
phan tmg SS Parr dung tich 450mL dugc khudy. Lam sach binh phan tmg bing nito va
durg dich chia (S)-1-metyl-4-(nitrometyl)xyclohex-3-enol (34,88g; 58,5mmol) trong
DCM “290mL). Tiép tuc thém DCM (80mL) dugc phun sach vio, 1am sach binh phan
mg bing argon, hydro va ap sut 100 psig. Khudy hdn hop trong 4 gid & 30°C. Kiém
fra quy trinh phan g bing NMR, cb thanh diu, chiét 2 14n bing THF (50mL), sau d6
pha Iofing bing THF (S0mL). San phim tiép tuc dwoc khtr RaNi & buse E. 'H NMR
(Clbrdfozn-dl)' 5 4,33 (dJ = 7,3Hz, 2H), 4,32 ( J=6,5 Hz, 1H), 2,36 - 2,20 (m, 1H),
i 92”09(111 1H), 1,64 - 1,40 (m, 1H), 1,39 - 1,18 (m, 1H).

Bude E Gan RaNi (*d/(d-1) hodc * 7/6) =2,04g (20% trong iuong 3 1an bang
THE. Them RaNi, dung dich chta (1R,4R)-1- meLyI 4-(nitrometyl)xyclohexanol va
THF (50mL) trong nito trong binh phdn ung SS Parr dung tich 450mL duoc khudy.
Lam binh phén Gng bing nito, hydro va viéc hydro hoa dugc thuc hign & 40psi trong 4
oid & 50°C. Kidm tra phan tmg bing GC va khi hoan thanh, loc hdn hop qua phéu loc
plouy en bing dia loc dét diatomit/thuy tinh polyetylen dé loai bd chit xtc téc. THF
ﬁ‘uorc i dung lam dung dich rira d& chiét san phdm con lai tir ba loc. Phin loc gom lai
thu Gi?:'»;»'c dung dich hd phach ma duoc cho mét cach tric tiép vao budc tiép theo. 'H
NMT ’/‘OO MHZ, Clerofom-di) 8 2,61 (d, J = 6,5 Hz, 2H), 1,25-1,0 (m, 12H), 0,80-
,,,,, Y, ST—I)

Budce F: thém 9,86g dung dich chira budce E vao bink thot c¢b day tron dung tich
3001“' va chung cit dén kho, chiét hai 1an bang axetonitril va sau d6 hoa tan trong

axetoaitril (100mL). Thém hydrat cta axit 4-metylbenzensulfonic (11,68g) vao dung
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dick ngay khi ehét ran dugc tao thanh va nhiét d6 ting dén 40°C. Tron huyén phi &
50°C irnng 2 gid va lam mét dén 20°C trong 12 gid. Loc chit rin va rira bing 40mL
axetomﬁ il. Lam kho ba loc u6t trong chin khong dé thu duoc 14 24g san phédm (hiéu
sust 77%). 'H NMR (400 MHz, Do te riOxit- dz) 82,79 (d, J = 7,0 Hz, 2H), 1,48-1,68
(m 5H), 1,31-1,46 (m, 2H), 0,90-1,29 (m, SH).

Vi dy 12: Téng hop 4-({[(1R,4R)-4-hydroxy-4-metylxyclohexyl]metyl}-amino)-3-

nitrobenzensulfonamit (hop chit (P))

Xét hop 4-clo-3-nitrobenzensulfonamit (6,5g, 27,5mmol) va ((1R,4R)-4- |
hydroxy-4-metylxyclohexyl)metanamini 4-metylbenzensulfonat (11,26g, 35,7mmol)
trorg 55ml axetonitril va khudy. Thém N,N-diisopropyletylamin (8,88g, 68,7mmol)
vao ‘nuyen pht ¢ nhiét do moi truong dé din dén su thu nhiét (tir 200 dén 17,5°C). Sau
10 phut, gia nhiét hdn hop phan tmg dén 80°C va duy tri & nhiét do nay trong 24 gio.
zqéfm ra su hoan ‘the‘t.nh phan Gng bing HPLC. Khi hoan thanh phan tng, 1am mat hén
hqﬁ phan i’xng dén 40°C. Thém nude (32,5mL) vao trong 15 phut va gift trong 30 phut.
T}{ém ?:ié'p 74,5mL nudce vao trong 30 phat. San phim dang rin duqb 1ét tia sau khi
thém pén nuée thi hai vao. Sau khi khudy trong 1 gio & 40°C, 1am mét hdn hqp s&n
phim &én 20°C, khudy trong 12 gidr va sau d6 1am mat dén 0°C kém khudy trong 2 gid
riﬁ'a, Lce san phédm va [am kho tfong chéan khong dé thu dugc 8,8g san phim (hiéu suét
93%s; dé tinh khiét >99 pa%). 'H NMR (400 MHz, DMSO-ds) & ppm 8,52 (t, J = 5,9
Hz, 1H), 8,45 (d, J = 2,2 Hz,1H), 7,80 (dd, J = 9,1, 2,3 Hz, 1H), 7,24-7,30 (m, 3H),
4,23 (s, 1H), 1,60-1,74 (m,3H), 1,52-1,57 (m, 2H), 1,26-1,40 (m, 2H), 1,06-1,25 (m,
5H). '

Vi dy 13: Tdng hop 4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl}-
piperezin-1-y1)-N-({3-nitro-4-[(1R,4R)-[4-hydroxy-4-metylxyclohexyl|metyl)amino]-
phery > sulfony!)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzamit (hop chit (2))

T‘f(”)n ‘su'.fo*lamit 4- ((((1R 4R)-4- hydroxy 4-metylxyclohexyl)metyl)amino)-3-
mtrmvl zensulfonamit (8,00g, 23 29mmo ), EDAC-HCI (5,80g, 30 ,3mmol) va DN’AP
(8 5 48, 69 9mmol‘ trong DCM (186mL 14 thé tich) dé tao ra huyevi pnn cd mau Vang

Thém dung dich chtra exit, axit 2-((1H-pyrolo[2,3- b]pyudm 5-yDoxy)-4-(4- ((4’ clo-
5, 5-¢i imetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)benzoic

-47-



19880

(13,3g, 23‘,29mmd].) va TEA (6,49mL, 46,6mmol) trong DCM (80mL, 6 thé tich) trong
2,5 giiﬂ"béng phéu bd sung, tiép theo rira bang 10mL DCM. Sau khi trén trong 12 gid,
thém N 1,Ni-dimetyletan-i,2-diamin' (5,09mL, 46,6mmol) vao va tiép tuc 1d3uéy &
20°C trong 5 git. Rira hdn hop phan tmg bang 10% HOAc (130mlL, 3x). Rira 16p hitu

co bing NaHCOs 5% (140mL) va NaCl 5% (140mL). Lam kho 16p hitu ¢o qua

NaxSO4 va ¢6 dén 7 thé tich cta dung dich DCM. Thém nhd giot metanol (10 thé tich,
140m7) vao trong 2 gidr va sau d6 1am mat dung dich dén 15°C ngay khi d6 san phim
két t4a. Lam mét hdn hop san phém dén 5°C va tron trong 2 gid. Khi loc chit rén va
Jam kh bing nito trong 2 gid, thu dwoc 17,35g san pham (hiéu sudt 83%; do tinh khiét
>09.5 pa %). 'H NMR (400 MHz, DMSO-ds) & ppm 11,57 - 11,59 (bs, 1H),
§,48 - 8,52 (m, 2H), 7,97 (d, J = 2,6 Hz, 1H), 7,73 (dd, J = 9,2, 2,3 Hz, 1H),
7,43 - 7,50 (m, 3H), 7,29 - 7,31 (m, 2H), 6,98 - 7,03 (m, 3H), 6,65 (dd, J = 8,9, 2,3
17 'ﬁ;—z;, 6,35 (dd, T =3,4, 1,8 Hz, 1H), 6,16 (d, T =22 Hz, 1H), 4,41 - 4,44 (m, 1H),
3,71';3,7‘5 (m, 2H), 2,98 - 3,51 (1h, 11H), 2,74 - 2,76 (m, 3H), 2,02 - 2,26 (m, 6H),
1,88 - 1,92 (m, 2H), 1,47 - 1,70 (m, SH), 1,24 - 1,40 (m, 4H), 1,08 (s, SH), 0,89 (s,
6H). |

- Céc phwong an duge mé ta trén ddy chi véi muc dich minh hoa cho séng ché va
ngudi ¢6 hiéu biét trung binh trong linh vuc nay, bing cach chi sit dung cac thi
nghiém théng thadng, s& nhan biét hodc ¢6 thé xac dinh duoc cac dang twong duong

cla cac hop chat, nguyén li¢u va quy trinh cu the.
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YEU CAU BAO HO
1. Quy trinh diéu ché hop chét c6 cong thire (Al):

HN™Y

NO,
:< HN- s@ \_Rz
(A1),

OH
- \~%< Pt
trong ¢9, R*duge chon ti va —/

cuy *<=h nay bao gbm céc budce:

(a) két hop hop chét ¢6 cong thire (K):

CO,R
@)
T
N° N
ol
N

cl O (K)

trong d6, R 1a C1-Croalkyl,
v6i mudi tert-butoxit, dung méi hitu co khong proton, va nude dé thu duge hop chét co

cébng <hre (L):

CO,H

T
N“N
N H
[“1']
|
I AN
cr (L); va
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(") két hop hop chit c6 cong thuc (L) voi 1-etyl-3-(3-dimetylaminopropyl)-

carbodiimit hydroclorua, 4-dimetylaminopyridin, dung mdi hitu co, va hop chét c6

. . - O
cdng thirc (N), dé tao ra hop chat ¢6 cdng thic (A1), trong d6 R? 1a §‘<:> :

NO, |
o T
0=9
NH, o )

hodc hop chit ¢6 cong thirc (P), dé tao ra hop chét c6 cong thiic (A1), trong d6 R? 1a

3 oM

NO,
Q

HZN—§O~NP\-{ OOH
© @)

nhd d5 tao ra hop chét c6 cong thirc (Al);
trong d6, hop chit c¢6 cong thire (K) duoc diéu ché bing céch:
(d) két hop hop chét ¢ cong thic (D):

CO,R

O
Br. H (D)

v6i hop chit ¢ cong thire (1):

Cl O D,

ngudn paladi, mudi tert-butoxit, va phdi ti phosphin trong dung mdi hitu co khong

proton dé tao ra hop chit c6 cong thic (K).
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. - ) X
2..Quy trinh theo diém 1, trong d6 R? 1a éC , va budce (b") bao gdra viéc:

B (t;") két hop hop chit c6 cong thic (L) véi 1-etyl-3-(3-dimetylaminopropyl)-

carbodiimit hydroclorua, 4-dimetylaminopyridin, dung méi hitu co, va hop chat ¢o

cOng thirc (N):
N02 H
s
o™ (N);

o-8
NH,
dé tzo ra hop chit c6 cong thire (Al).

y - 0 .
3. Quy trinh theo diém 1, trong d6 R? 1a C , va quy trinh nay con bao gom

budec:

(¢") két hop hop chit c¢6 cong thie (M):

NH: (M)

v§l tazo amin bdc ba, dung mdi hitu co, va (tetrahydro-2H-pyran-4-yl)metanamin

hodc muoi ciia nd, de€ tao ra hop chat ¢ cdng thire (N).

. - O ;
4. Quy trinh theo diém 1, trong d6 R? 1a EC , va quy trinh ndy con bao gém
bude:
" két hop hop chét c6 cong thize (M):
NO,
o
NH, (M)

vg1 bazo amin béc ba, dung mdi hitu co, va (1R,4R)-4-(aminometyl)-1-metylxyclo-

hexar. . holic mubi ctia nd, dé tao ra hop chit co cong thire (P).

5. G 'fr?n‘l theo d‘iém bat ky trong s6 cac diém tir 1 dén 4, trong dé & bude (a) mudi

tert-5rtexit duge chon tir nhém bao gbm natri tert-butoxit va kali tert-butoxit.
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6. Quv trinh theo diém bit ky trong sb cac diém tir 3 dén 5, trong d6 & bude (¢") bazo
amin bac ba 1a N,N-diisopropyletylamin.

7. Gy trinh theo diém bét ky trong sé cac diém tir 1 dén 6, trong d6 hop chét c6 cong
thire () duge két hop v6i bazo trude khi thyuc hién viée két hop cta bude (d). -

8. Quy trinh theo didm bét ky trong sb céc diém tir 1 dén 7, trong d6 & bude (d) ngudn
paladi 1a Pdadbas hodc [(xinamyl)PdCl]».

9. Quy trinh theo didm bét ky trong s6 cac diém tir 1 dén 8, trong d6 phdi tir phosphin
clia bude (d) 1a hop chét c6 cong thire (J):

S

NMGZ (J)

10. Quy. trinh theo diém bét ky trong sb cac diém tir 1 dén 9, trong d6 ngudn paladi 1a
Pdadbas, luong chét xic tac Pdadbas duoc st dung 13 so véi lwgng hop chét (I), va

trong d6 lugng chét xuc tic Pdadbas nam trong khoang tir 0,5%mol dén 2%mol.

11. Quy trinh theo diém 10, trong d6 lwong xtc tac ctia hgp chit c6 cong thirc (J) dugc
st dung 13 so véi luong hop chat (1), va trong d6 lwong xtc tic clia hop chét co cong
thire (7) ndm trong khoang tir 1%mol dén 5%mol.
12. Quy trinh theo diém bit ky trong sb céc diém tir 1 dén 11, treng d6 & bude (d)
mudi tert-butoxit dwge chon tir nhém bao gdm natri tert-butoxit va kali tert-butoxit.
13. Quy trinh theo diém bit ky trong s6 cac diém tir 1 ¢én 12, trong d6 quy trinh nay
con bao gdm bude:

(e) két hop hop chét ¢ cong thie (B) v6i hop chit co cong thire (C):

COzR

£

HO A - F
HO A~ A
N

7

H (B) Br (O
va me:Ai tert-butexit trong dung mdi hitu co dé tao ra hop chit ¢6 cong thirc (D).
14. QLJ/ trinh theo didm 13, trong d6 & budc (e) mudi tert-butoxit duge chon tir nhém

bao gbm natri tert-butoxit va kali tert-butoxit.
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15. Quy trinh theo diém 13 hoc 14, trong d6 quy trinh nay con bao gdm céc budc:
{f) két hop hop chit c6 cong thire (A):
o Ny

~—F

=

Br (A)
v6i RIMgX trong dung mdi hitu co khong proton; trong d6 R! 1a Ci-Cealkyl va X 1a
Cl, Br, hodc ;
(2) két hop Ci-Cralkyl clorofomat hoidc di-(Ci-Croalkyl)dicacbonat v6i san

pham cta budce (f), d€ tao ra hop chat ¢ cong thire (C).

6. Quyv trinh theo diém 15, trong d6 & budce (f), R! 1a isopropyl.

-y

17. Quy trinh theo diém 15 hoic 16, trong d6 & bude (f), R 1a tert-butyl va di-(Ci-

Clzailij/l)diéacbdxlat 1a di-tert-butyl dicacbonat.

18. Quy trinh theo diém bét ky trong s& céc diém tir 1 dén 17, trong d6 quy trinh nay

cén ban gdm céce budce:

(h) két hop hop chit co cong thirc (E):

v6i dimetylformamit va POCl; dé tao ra hop chét c6 cong thirc (F):

O

N
C’D< ()

) két hop hop chét ¢o cong thirc (F) voi ngu(*)nr paladi va axit 4-clophenyl-

borenic irong dung mdi hitu co de tao ra hop chat cé cong thire (G):

?
S0
JV_ (G);

(j) két hop hop chit ¢ cong thirc (G) véi BOC-piperazin va natri triaxetoxybo-

Cl”

hydria trong dung moi hitu co d€ tac ra hgp chat ¢ cong thire (H):
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Boc

[
A

(k) két hop hop chét c6 cong thire (H) vdi axit clohydric dé tao ra hop chét c6

(H); va

cdng thie (1).
19, Quy trinh theo diém 18, trong d6 & budc (i) ngudn paladi 1a Pd(OAc),.

20. Quy trinh theo diém 18 hoic 19, trong d6 bude (i) bao gdm viée két hop tetrabutyl-
amoni bromua véi hop chét ¢ cong thire (F), ngudn paladi va axit 4-clophenylboronic
trong dung moi hitu co.

21. Quy trinh theo diém bt ky trong s céc diém tir 18 dén 20, trong d6 bude () con
bao gém viée tac ra hop chét c6 cong thirc (H) & dang chét rin dang tinh thé.

22. Gy trinh theo didm bt ky trong s cac diém tir 18 dén 21, trong d6 budc (k) con
bao gAm viée tao ra hop chét c6 cong thie (I) & dang chét rin dang tinh thé.

23. Quy *rinh theo didm bat ky trong sé cac diém tir 1 dén 22, trong d6 R dugc chon
tirmhém bao gdm metyl, etyl, n-propyl, isopropyl, n-butyl, tert—butyl,iso—butyl va neo-
butyl.

24. Quy trinh theo diém bét k¥ trong sb cac diém tir 1 dn 23, trong d6 R 14 tert-butyl.
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