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Linh vue ky thuit dwoe dé cap

Sang ché dé cap dén quy trinh didu ché chét gay chét t& bao theo chuong trinh
va cac hop chét trung gian hod hoc ciia nd. Sang ché cling dé& cap dén cac hop chét
trung gian c6 cau triic hoa hoc méi lién quan dén céc quy trinh duge md ta trong ban
mo t4 nay.

Tinh trang k¥ thuit ciia sing ché

Cic hop chét 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 diy dugc goi 1a, “hop
chét 17) va 4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl} -piperazin-1-
yD-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 dwgc goi 1a, “hop
chit 2”) déu c6 hiéu luc va 1a cac chét e ché Bel-2 chon loc c6, khoéng ké cac hoat

tinh khac, hoat tinh khang khéi u nhu chét gy chét t& bao theo chuong trinh.

Hop chét 1 ¢6 cong thirc:
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Hién nay, hop chit 1 13 d6i tuong ctia cac thir nghiém 14m sang dang dién ra dé
diéu tri bénh bach cAu bach huyét man tinh. Cong bé patent M§ sb 2010/0305122 mb
t4 hop chit 1, hop chét 2 va céc hop cht khic ma thé hién kha ning gan két voi
protein ho Bcl-2 va mudi duoc dung cua n6. WO2011/150016 boc 16 hop chét c6 kha
niing e ché hoat tinh ctia protein Bcl-2 chéng gay chét t& bao theo chwong trinh, dugc
phim chira hop chit nay va phuong phap didu tri bénh khi né biéu hién hoat tinh trc
ché protein Bcl-2 chéng gay chét t& bao theo chuong trinh. W02012/071336 boc 16
mubi va dang tinh thé ciia 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 1a cac dugc chét hoat
dong thich hop trong dugc phém ma hitu ich d& diéu tri bénh dic trung boi sy bidu
hién qud mirc ciia mdt hodc nhiéu protein thudc ho Bcl-2 chdng gay chét té bao theo
chwong trinh, vi dy, ung thu. Cic cong bd patent M§ s& 2012/0108590 va
2012/0277210 md ta dugc phidm bao gdm cac hop chit nay va cac phuong phép diéu
tri bénh khdi u, mién dich hodc tu mién dich bao gém cac hop chét nay. Cong bd
patent My s6 2012/0129853 mé ta phuong phép diéu tri bénh luptt ban dé hé théng,
chimg viém thén luput hoic hoi ching Sjogren bao gdm cac hop chit nay. Cong bd
patent M§ s6 2012/0157470 mé ti mudi duoc dung va dang tinh thé ciia hop chét 1.
Bén chit ky thuit ciia sang ché

Muc dich clia séng ché dé cap dén quy trinh didu ché chét gy chét t& bao theo
chwong trinh va cac hop chét trung gian hoé hoc ctia né. Sang ché ciing ai cap dén céac
hop chét trung gian c6 cAu triic hod hoc méi lién quan dén cac quy trinh dugc mo ta
trong badn mo ta nay.

Cu thé, sang ché d& xuit cac hop chét c6 cong thirc:

HNT
NN

Br va Cl



29354

Sang ché con dé xuat quy trinh diéu ché cac hop chat ¢ cong thirc néu trén ma

nhu duge mo ta trong yéu cau bao ho.
M3 ta chi tiét sang ché
Séang ché d& xuét quy trinh diéu ché hop chét c6 cong thiic Al:

HNTS
NN

NO,
() ®
/\ HN-$ NH
N N@—§ 0 -R?
(O
cl

OH
. K o
trong do, R* duoc chon tur va N

quy trinh nay bao gdm cac budc:

(AD),

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

CO.R
(o)
D
N N
o
N

cl O X)

trong do, R 1a Ci-Ciaalkyl,

v&i mudi tert-butoxit, dung moi hitu co khdng proton, va nuée d8 thu duoc hop chét c6

cong thue (L):
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CO.H
N” N
N H
»

Cl O (L); va

(b") két hop hop chit ¢6 cong thitc (L) véi 1-etyl-3-(3-dimetylaminopropyl)-
carbodiimit hydroclorua (EDAC), 4-dimetylaminopyridin (DMAP), dung méi hitu co,
va hodc hop chét ¢6 cong thire (N), dé tao ra hop chit c6 cong thirc (A1) trong d6 R?1a

_ECO |

hoiic hop chét c6 cong thiic (P), dé tao ra hop cht cé cong thirc (A1) trong do R? 1a

OH
N
e o2
HoN-$ NH OH
O Q P);

nho d6 tao ra hop chét c6 cong thire (A1);
trong d6, hop chét c6 cong thirc (K) dugc didu ché bang cach:

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

CO,R
O
o
N” N
Br )

v61 hop chét c6 cong thirc (I):
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N
[N] 2HCI

C
cl O @,

ngudn paladi, mudi tert-butoxit, va phdi tir phosphin trong dung méi hiru co khong

proton d8 tao ra hop chét c6 cong thirc (K).

Theo mét phuong 4n, R? 13 _ECO va bude (b") bao gdm: (b") két hop hop
chit c6 cong thic (L) véi 1-etyl-3-(3-dimetylaminopropyl)-carbodiimit hydroclorua
(EDAC), 4-dimetylaminopyridin (DMAP), dung méi hitu co, va hodc hop chét ¢6 cong
thirc (N):

NO,
N

(s} gj
NH,
0" )

d8 tao ra hop chit c6 cong thirc (A1) .

O
Theo phuong 4n khéc, R? 1a K

Theo mdt sd phuwong 4n, R 1a C1-Csalkyl. Theo mdt s6 phuwong 4n, R 1a Ci-
Csalkyl. Theo mét s& phuong an, R duge chon tir nhém gbm cé metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl. Theo mot s6 phuong 4n, R 1 tert-
butyl.

Theo mot phuong 4n cia quy trinh dugc dé xuét trong ban mo ta nay, R? la

- O 3
%C va quy trinh nay bao gom cédc budc:

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

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

hexanol hodc mubi ctia né, dé tao ra hop chét c6 cong thirc (P).

Theo mdt phuong an, mudi (1R,4R)-4-(aminometyl)-1-metylxyclohexanol ciia

budc (c") 1a mudi cia axit p-toluensulfonic.
Theo mdt sb phuong 4n, phdi tir phosphin 12 hop chét ¢6 cong thire (J):

Sk

NMe, (J’)

Theo cac phuong an khéc, phdi tir phosphin duge chon tir:

y M oo } g
>|\|':J< P % %—P-Pd/ \Pd-P—é N\ _C
IC e\
="
52, < AN
Theo phuong 4n khac, quy trinh duge dé xut trong ban md ta ndy bao gdm céc
budc:

() két hop hop chét c6 cong thic (B) véi hop chat c6 cong thie (C):

CO,R

HOL A~ F

NN
H (B) Br (O
trong do6, R 1a C1-Craalkyl,
va mubi tert-butoxit trong dung méi hiru co d& tao ra hop chit c6 cong thirc (D).
Theo phuong 4n khac, quy trinh dugc dé xuét trong ban mo ta ndy bao gdm céc
budc:
(f) két hop hop chét c6 cong thirc (A):

|

Br (A)

voi R!MgX trong dung méi hitu co khdng proton;
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trong d6, R! 1a C1-Cealkyl; va X 1a Cl, Br hodc I; va

(g) két hop C1-Craalkyl cloformat hodc di-(Ci-Cralkyl)dicacbonat véi san phim
ctia bude (f), dé tao ra hop chit c6 cong thirc (C).

Theo phuong an khéc, quy trinh dugc dé xuét trong ban md ta ndy bao gdm cac
budc:

(h) két hop hop chét c6 cong thirc (E):

AKX @

v&i DMF va POCl; dé tao ra hop chét c6 cong thie (F):

(@)
C>©< @

(i) két hop hop chét c6 cong thire (F) véi ngudn paladi va axit 4-clophenylboronic

trong dung méi hitu co d8 tao ra hop chit c6 cong thirc (G):
|

)
cl O G);

) két hop hop chdt c6 cong thiic (G) v6éi BOC-piperazin va natri
triaxetoxybohydrua trong dung mdi hitu co 8 tao ra hop chét c6 cong thue (H):

Boc

()

Qn
Cl (H); va

(k) két hop hop chéit c6 cong thirc (H) voi axit clohydric dé tao ra hop chét c6
cong thue (I).

Theo mdt phuong an, quy trinh nay bao gbm cac bude (a), bude (b"), budce (c")
va budc (d). Theo mdt phuong 4n, quy trinh nay bao gdm cac budc budce (a), budce (b"),

bude (c"), bude (d) va bude (e). Theo mot phuong an, quy trinh nay bao gbm cac bude
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budc (a), budce (b"), bude ("), bude (d), bude (e), budce (f) va budce (g). Theo phuong
an khac quy trinh nay bao gém cac budc budce (a), bude (b"), bude (c"), bude (d), bude

(€), bude (), bude (g), bude (h), budce (i), bude (j) va budc (k).

Theo mét phuong an, nhu duoc néu trong diém 1 yéu cdu bao ho, quy trinh nay
bao gdm cac bude (a), (b") va (d). Theo phuong 4n khéic, quy trinh bao gbm cac bude
(), (b, (d) va (¢). Theo phuong an khéc, quy trinh nay bao gbm cac bude (a), (b"), (d),
(h), (i), (§) va (k). Theo phuong an khac, quy trinh nay bao gbm cac budc (a), (b"), ("),
(d), (h), (i), () va (k). Theo phuong 4n khac, quy trinh bao gdm céc budce (a), (b"), (d),
), (2), (h), (i), () va (k). Theo phuong an khéc, quy trinh nay bao gbm céc budc (a),
(6", (), (e), (), (2), (), (@), () va (k).

Séang ché cling dé xuét quy trinh diéu ché hop chat 1, 1 mdt phuong 4n ctia hop

chét c6 cong thirc (A1) dugc md ta trén ddy, c6 cong thic:

HNg

N

Q —O o NO,

B N N §——<HZ<85 C Mo
Cl ¢!

quy trinh nay bao gdm céc budc:

)

(a) két hop hop chit ¢6 cong thirc (K):

CO,R
O
T
o
N N
o
N

)
trong do, R 1a Ci-Craalkyl,

v6&i mubi tert-butoxit, dung méi hitu co khong proton, va nude @8 thu dugc hop chét c6

cong thuec (L):
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CO,H
T
N” N
N H
EN]

-~
s .

(b) k&t hop hop chét ¢6 cong thirc (L) véi hop chat cé cong thirc (N):
N02 H
o L1
0-8
NH,

0" (N); va
1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (EDAC), 4-dimetylamino-
pyridin (DMAP), va dung mo6i hitu co dé tao ra hop chét c6 cong thire (1), trong d6, hop
chét c6 cong thitc (K) dugce didu ché bang céch:

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

CO,R
O X
f A\
Br ®)
véi hop chét ¢6 cong thirc (I):
H
»
N 2HCI

C
Cl O @

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

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

Theo mdt sb phuong 4n, R 1a Ci-Csalkyl. Theo mdt s6 phuong 4n, R 1a Ci-
Csalkyl. Theo mét sb phuong 4n, R duge chon tir nhém gdm c6 metyl, etyl, n-propyl,

-10-
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isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl. Theo mét s6 phuong 4n, R 13 tert-
butyl.

Theo mot phuong an, quy trinh didu ché hop chét 1 con bao gdm céc bude:

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

NO,
cl

0%
N

v6i (tetrahydro-2H-pyran-4-yl)metanamin hoéc mubi ctia nd, bazo amin bac ba, va dung
mdi hitu co dé tao ra hop chit c6 cong thirc (N).

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

Sk

NMe, (J)

Theo cac phuong an khic, phdi tir phosphin dugc chon tir:

H >L \'/ _Br, \l/ R g
SIISES ds S S0
2, =K AT

Theo phuong an khac, quy trinh didu ché hop chit 1 con bao gbm cac budc:

() két hop hop cht ¢6 cong thirc (B) véi hop chét c6 cong thire (C):

CO,R
HO ~ F

P

N

IZ

(B) Br (O
trong dd, R 1a C;-Cizalkyl,

va mudi tert-butoxit trong dung méi hitu co d& tao ra hop chét ¢ cong thic (D).
Theo phuong an khac, quy trinh didu ché hop chét 1 con bao gbm cac budc:

(f) két hop hop chét c6 cong thirc (A):

-11-
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Br (A)
v6i RIMgX trong dung méi hitu co khdng proton;
trong d6, R! 1a Ci-Csalkyl; va X 1a Cl, Br hodc I; va

(2) két hop Ci-Crzalkyl cloformat hodc di-(Ci-Crzalkyl)dicacbonat v6i san pham

ctia budc (f), dé tao ra hop chét c6 cong thirc (C).
Theo phuong 4n khéc, quy trinh didu ché hop chit 1 con bao gbm cac budc:

(h) k&t hop hop chét c6 cong thic (E):

ALK o

v6i DMF va POCL; d8 tao ra hop chét c6 cong thic (F):

o
C>©< ®;

(i) két hop hop chét c6 cong thirc (F) véi ngudn paladi va axit 4-clophenylboronic

trong dung moi hitu co dé tao ra hop chét c6 cong thie (G):
|

()
Cl O G);

(j) két hop hop chét c6 cong thiic (G) v6i BOC-piperazin va natri triaxetoxy-
bohydrua trong dung moéi hitu co d& tao ra hop chét c6 cong thire (H):

Boc

N
o
@i}
cl (H); va

(k) két hop hop chit c6 cong thirc (H) vé6i axit clohydric dé tao ra hop chat c6
cong thue (I).

-12-
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Theo mot phuong an, quy trinh didu ché hop chét 1 bao gbm cac bude tir (a) dén
(d). Theo mot phuwong an, quy trinh didu ché hop chit 1 bao gbm céc budc tlr (a) dén
(¢). Theo phuong 4n khac, quy trinh didu ché hop chét 1 bao gdm cc budc tir (a) dén
(g). Theo phuong an khac, quy trinh diéu ché hop chét 1 bao gém cac bude tlr (a) dén
(k).

Theo m6t phuong én, ma dugc néu trong diém 1 yéu céu bao ho, quy trinh diéu
ché hop chét 1 bao gdm cac budc (a), (b) va (d). Theo phuong 4n khac, quy trinh didu
ché hop chét 1 bao gdm céc budc (a), (b), (d) va (e). Theo phuong 4n khic, quy trinh
didu ché hop chét 1 bao gdm cac bude (a), (b), (d), (h), (1), (j) va (k). Theo phuong 4n
khac, quy trinh diu ché hop chit 1 bao gdm céc budc (a), (b), (), (d), (h), (i), () va (k).
Theo phuong an khac, quy trinh diéu ché hop chét 1 bao gbm céc budc (a), (b), (), (D),
(), (h), (i), (§) va (k). Theo phwong &n khac, quy trinh diéu ché hop chit 1 bao gbm cac
budc (a), (b), (d), (e), (), (8), (), (i), §) va (k).

Séang ché ciing dé xuét quy trinh didu ché hop chét 2, ma 1a mdt phuong 4n khac

ctia hop chét ¢6 cong thitc (A1) nhu dugc mo ta trén ddy, cé cong thirc:

HN™ Y
N\
O Ve G
Q N\_/N—@—ﬁo o) <:>’
cl (2)
quy trinh nay bao gdm céc budc:
(a) két hop hop chét c6 cong thie (K):
CO5,R
N N/ H
)
$
cl O X)

-13-
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trong do, R 1a Ci-Crzalkyl,
v&i mudi tert-butoxit, dung mdi hiru co khong proton, va nuée d8 thu dwoc hop chat co
cong thic (L):
CO,H
O X
| A\
Gy
N
cl O @L);

(b") két hop hop chét c6 cong thirc (L) véi hop chét ¢ cong thire (P):
o NO,

HzN-$ONH ()yor
" (P); va

o

1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua (EDAC), 4-dimetylamino-
pyridin (DMAP), va dung mo6i htru co d8 tao ra hop chat c6 cong thire (2), trong d6, hop

chét c6 cong thie (K) dugc diéu ché bang cach:

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

CO,R

o
ORSH

N” N
Br H (D)
v6i hop chét c6 cong thirc (1):

H

)

N 2HCI

C
cl O @,

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

proton dé tao ra hop chit c6 cong thirc (K).

-14-
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Theo mdt s6 phuwong 4n, R 1a C1-Cs alkyl. Theo mot s6 phuong 4n, R 1a Ci-
Csalkyl. Theo mdt sb phuong 4n, R dugc chon tir nhém gbm c6 metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl. Theo mot s6 phuong 4n, R 1a tert-
butyl.

Theo mot phuong 4n, quy trinh didu ché hop chét 2 con bao gdm cac budc:
(c") két hop hop chét c6 cong thirc (M):

NO,
c

NH, (M)
v6i (1R,4R)-4-(aminometyl)-1-metylxyclohexanol hodc mubi ctia n6, bazo amin bic ba,

va dung moéi hitu co d8 tao ra hop chét c6 cong thic (P).

Theo mo6t phuong an, mudi (1R,4R)-4-(aminometyl)-1-metylxyclohexanol cta

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

Theo mdt sb phuong 4n, phuong phép tao ra hop chit 2 con bao gdm céc bude

budc (¢) nhu duge mo ta trén day d6i véi viée tao ra hop chét 1.

Theo mot sb phuong an, phuong phép tao ra hop chét 2 con bao gdm céc budce

bude (f) vi bude (g) nhu duge md ta trén day dbi véi viée tao ra hop chét 1.

Theo mdt sb phuong 4n, phuong phép tao ra hop chit 2 con bao gdm cac budce
bude (h), bude (i), budce (j) va bude (k) nhu dwge mo ta trén day d6i véi viée tao ra hop

chat 1.

Theo mot phuong 4n, quy trinh diéu ché hop chit 2 bao gdm budc (), budc (b),
bude (¢') va bude (d). Theo mét phuong an, quy trinh diéu ché hop chét 2 bao gom budc
(a), budc (b'), bude (¢'), bude (d) va bude (e). Theo mdt phuong an, quy trinh didu ché
hop chét 2 bao gdm budc (a), bude (b'), bude (c'), budc (d), budc (e), bude (f) va budc
(g). Theo phuong an khac quy trinh didu ché hop chit 2 bao gdm budc (a), bude (b),
bude ('), bude (d), bude (e), bude (), budce (g), bude (h), bude (i), busce (j) va bude
(k).

-15-
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Theo mdt phuong én, ma duge néu trong diém 1 yéu ciu bao ho, quy trinh didu
ché hop chét 2 bao gdm cac bude (a), (b') va (d). Theo phuong 4n khac, quy trinh didu
ché hop chét 2 bao gbm céc budc (a), (b"), (d) va (e). Theo phuong 4n khéc, quy trinh
diéu ché hop chét 2 bao gdm cac budc (a), (b'), (d), (), (i), () va (k). Theo phuong an
khéc, quy trinh didu ché hop chét 2 bao gdm cic budce (a), (b), (¢, (d), (b), (@), () va
(k). Theo phuong 4n khéc, quy trinh diéu ché hop chit 2 bao gdm céc budc (a), (b), (d),
®, (g), (h), (i), (j) va (k). Theo phuong &n khac, quy trinh diéu ché hop chét 2 bao gdm
cac bude (a), (b), (), (), (9, (), (), (D), () va (k).

Theo mdt s& phuong an, & budce (a) mudi tert-butoxit duoc chon tir nhém gém co
natri tert-butoxit va kali tert-butoxit. Theo mét s6 phuong 4n, & budc (a) mubi tert-
butoxit 12 natri tert-butoxit. Theo mdt s& phwong 4n, & buéc (a) mudi tert-butoxit 1a kali

tert-butoxit.

Theo mdt sb phuong 4n, & buée (a) dung mdi hitu co khong proton dugc chon tir
nhém gém ¢6 diclometan, cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA,
dioxan, nitrometan, pyridin, 2-metyltetrahydrofuran, va hdn hop chita chung. Theo mot

s6 phuong 4an, & budc (a) dung mdi hitu co khong proton la 2-metyltetrahydrofuran.

Theo mot sé phuong 4n, & bude (b), budce (b') va/hodc bude (b") dung méi hitu
co dugc chon tir nhém gém c¢6 pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-
propanol, isopropanol, 1-butanol, 2-butanol, tert-butanol, 2-butanon, diclometan,
cloroform, cacbon tetraclorua, 1,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan,
axeton, axit axetic, axetonitril, etyl axetat, dietyl ete, dietylen glycol, glyme, diglyme,
ete diu mo, dioxan, MTBE, benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va
hén hop chira ching. Theo mot s6 phuong 4n, & budce (b), budce (b') va/hodc busce (b")
dung méi hitu co dugc chon tr nhém gém ¢6 diclometan, cloroform, axeton, axetonitril,
THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin, 2-metyltetrahydro-furan, va hén
hop chira ching. Theo mot sd phuong 4n, & bude (b), bude (b') va/hodc busce (b") dung

modi hitu co 14 diclometan.

Theo mot sb phwong 4n, & budce (c), bude (c') va/hodc budce (c") bazo amin béc

ba 1a N,N-diisopropyletylamin.
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Theo mdt s6 phuong 4n, & budc (c), bude (¢') vahodc bude (c") dung mdi hitu
co dugce chon tir nhém gém c6 pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-
propanol, isopropanol, 1-butanol, 2-butanol, tert-butanol, 2-butanon, diclometan,
cloroform, cacbon tetraclorua, 1,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan,
axeton, axit axetic, axetonitril, etyl axetat, dietyl ete, dietylen glycol, glyme, diglyme,
ete ddu mo, dioxan, MTBE, benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va
hdn hop chira chiing. Theo mot s6 phuong 4n, & bude (c), bude (¢') va/hodc bude (c")
dung mdi hitu co duogc chon tir nhom gém c6 diclometan, cloroform, axeton, axetonitril,
THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin, 2-metyltetrahydro-furan, va hon
hop chtra ching. Theo mot s6 phuong 4n, & budce (c), bude (¢') vashodc bude (c") dung

moéi hitu co 12 axetonitril.

Theo mdt s6 phuong 4n, & bude (d) hop chét c6 cong thic (I) thit nhét dugc két
hop v6i bazo trudce viée két hop cta bude (d). Theo mot sb phuong an, bazo 1a bazo v6
co. Theo mét s6 phuong 4n, bazo 1a bazo hitu co. Theo mdt sb phuwong 4n, bazo dugc
chon tir nhom gém ¢6 K3POs, NasPO4, NaOH, KOH, K2CO3 hodc Na;CO3. Theo mét
s6 phuong 4n, bazo 1a KsPOs. Theo mot s6 phuong 4n, & budc (d) hop chit ¢6 cong thic
(D thu nhét duoc két hop véi bazo trong mot hodc nhidu dung mdi trude viée Kkét hop

ctia budce (d).

Theo modt sb phuong 4an, & bude (d) ngudn paladi 13 Pdxdbas hodc

[(xinamyl)PdCl]2. Theo mot s6 phwong 4n, & bude (d) ngudn paladi 13 Pdadbas.

Theo mot sb phuong 4n, & budc (d) mudi tert-butoxit dugc chon tir nhém gém

¢4 natri tert-butoxit va kali tert-butoxit.

Theo mot sb phuong an, & budce (d) mudi tert-butoxit 1a dang khan. Theo mét sb

phuong an, ¢ budce (d) mudi tert-butoxit 13 natri tert-butoxit khan.

Theo mot sb phuong 4n, & budce (d) dung moéi hitu co duge chon tur nhom gém
c6 pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
butanol, 2-butanol, tert-butanol, 2-butanon, diclometan, cloroform, cacbon tetraclorua,
1,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril,
etyl axetat, dietyl ete, dietylen glycol, glyme, diglyme, ete diu mo, dioxan, MTBE,

benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hén hop chira ching. Theo
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mot s6 phuong an, & bude (d) dung méi hitu co dugce chon tir nhém gbm c6 diclometan,
cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin,
2-metyltetrahydrofuran, va hén hgp chita ching. Theo mot s6 phuong 4n, & budc (d)

dung méi hitu co khéng proton 1 hdn hop gbém THF v toluen.
Theo mot s6 phuong an, budce (d) con bao gbm céc budc sau day:

(1) két hop mudi tert-butoxit v&i hop chét ¢6 cong thic (I) trong dung méi hitu

co khong proton;

(2) két hop ngudn paladi, hop chét c¢6 cong thic (J), va hop chét c¢6 cong thirc (D)

trong dung mdi hitu co khong proton; va
(3) thém hdn hop ctia bude (1) vao hdn hop cua budc (2).

Theo mdt sb phuong 4n, & bude (d) hdn hop thu duge tir bude (2) 1a dugce loc

trude bude (3).
Theo mét sb phuong 4n, budce (d) duoc thuc hién trong khi nito hodc argon.

Theo mot sb phuong 4n, & buéce (d) lugng chit xuc tac ngudn paladi dugc sir
dung so v6i lugng hop chat (I). Theo mét s6 phuong 4n, ngudn paladi 13 Pdxdbas va
luong chét xuc tic Pdodbas nim trong khoang tlr 0,5%mol dén 2%mol. Theo mot

phuong an, lugng chét xtic tac Pdadbas bang khoang 0,75%mol.

Theo mot s6 phuong 4n, & bude (d) lwgng xuc tac cua hop chét ¢ cong thirc (J)
dugce st dung so véi lugng hop chét (D). Theo mot sb phuong an, lugng xuc tac cua hop
chét c6 cong thire (J) nim trong khoang tir 1%mol dén 5%mol. Theo mdt phuong an,
luong xtc tac ctia hop chét c¢6 cong thirc (J) nim trong khoang tr 1%mol dén 4%mol.
Theo mot phuong an, luwgng xtc tac ciia hop chét c6 cong thirc (J) nim trong khoang tir
2%mol dén 4%mol. Theo mot phurong 4n, lugng xuc tic ctia hop chét c6 cong thire ()
ndm trong khoang tir 1%mol dén 2%mol. Theo mot phuong 4n, lugng xuc tac ctia hop
chit ¢6 cong thirc (J) 14 bing khoang 1%mol hodc khoang 2%mol.

Theo mdt sb phuong an, & budce (e) mudi tert-butoxit duge chon tir nhém gém co
natri tert-butoxit va kali tert-butoxit. Theo mdt s6 phuong 4n, & budc (e) mudi tert-
butoxit 13 natri tert-butoxit. Theo mdt s& phuong 4n, & budc (e) mubi tert-butoxit 1a kali

tert-butoxit.
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Theo mot sd phuong 4n, & bude (e) dung moéi hitu co duge chon tir nhom gém co
pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-butanol,
2-butanol, tert-butanol, 2-butanon, diclometan, cloroform, cacbon tetraclorua, 1,2-
dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril, etyl
axetat, dietyl ete, dietylen glycol, glyme, diglyme, ete diu mo, dioxan, MTBE, benzen,
toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop chira chung. Theo mjt 50
phuong 4n, & bude (e) dung moéi hitu co dugc chon tir nhém gdm c6 diclometan,
cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin,
2-metyltetrahydrofuran, va hdn hgp chira ching. Theo mdt s6 phuong 4n, & budc (e)

dung moi hitu co 1a DMF.

Theo mét sé phuong 4n, & bude (), R! 1a Ci-Caalkyl. Theo mét sé phuong 4n,
R! 14 isopropyl.

Theo mét sb phuong 4n, & budce (f), R 1& metyl va C1-Craalkyl cloformat 1a metyl
cloformat. Theo mot sb phuong 4n, R 13 etyl va C1-Crzalkyl cloformat 12 etyl cloformat.
Theo mét sé phuong 4n, R 14 tert-butyl va di-(Ci-Crzalkyl)dicacbonat 1a di-tert-butyl

dicacbonat.

Theo mét sb phwong an, & bude (f) dung méi hitu co duge chon tir nhém gbm c6
diclometan, cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan,
nitrometan, pyridin, 2-metyltetrahydrofuran, va hdn hop chtra ching. Theo mét sb

phuong 4n, & budce (f) dung mdi hitu co khong proton 12 THF.
Theo mdt sb phuong 4an, & bude (i) ngudn paladi 1a PA(OAc),.

Theo mdt sb phwong 4n, & bude (i) dung méi hitu co duge chon tir nhém gdm co
pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-butanol,
2-butanol, tert-butanol, 2-butanon, diclometan, cloroform, cacbon tetraclorua, 1,2-
dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril, etyl
axetat, dietyl ete, dietylen glycol, glyme, diglyme, ete dau mé, dioxan, MTBE, benzen,
toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop chira chiing. Theo mét s6
phuong 4n, & buéc (i) dung méi hitu co duge chon tir nhom gdm c¢6 diclometan,

cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin,
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2-metyltetrahydrofuran, va hén hop chira ching. Theo mot s6 phuong 4an, & budc (i)

dung moéi hitu co 12 axetonitril.

Theo mdt s6 phuong an, buée (i) bao gdm viéc két hop tetrabutylamoni bromua
v6i hop chét c6 cong thire (F), ngudn paladi va axit 4-clophenylboronic trong dung méi

httu co.

Theo mdt sb phuong 4n, & bude (j) dung mdi hitu co dugc chon tir nhém gbm c6
pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-butanol,
2-butanol, tert-butanol, 2-butanon, diclometan, cloroform, cacbon tetraclorua, 1,2-
dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril, etyl
axetat, dietyl ete, dietylen glycol, glyme, diglyme, ete diu mo, dioxan, MTBE, benzen,
toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop chira chiing. Theo mot s6
phuong 4n, & bude (j) dung mdi hitu co duge chon tir nhém gbm c6 diclometan,
cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan, nitrometan, pyridin,
2-metyltetrahydrofuran, va hdn hop chira ching. Theo mot s6 phuong 4n, & budc (j),
dung méi hitu co 13 hdn hop gdm THF va toluen. Theo mét s& phuong 4n, hdn hop gdm

THF va toluen 1 bang khoang 1:1 theo thé tich.

Theo mét sb phuong 4n, budc (j) con bao gdm viée tao ra hop chit ¢ cong thirc
(H) ¢ dang chit rén dang tinh thé. Theo mdt s6 phwong 4n, buéc (j) con bao gbm céc
budc:

(1) thém dung dich nu6c vao hdn hop gdm budc () dé tao ra pha trong nuéc va
httu co;

(2) tach pha hitu co ra khéi hdn hop gdm bude (1);

(3) c6 dac pha hitu co; va

(4) thém dung mdi hitu co vao hdn hop gdm bude (3) dé tao ra hop chét c6 cong
thirc (H) & dang chat ran dang tinh thé.

Theo mdt s6 phuwong 4n vé budc (4) ctia bude (j), dung mdi hiru co 13 axetonitril.
Theo mét s6 phuwong 4n vé budc (4) ctia budc (j), dung moi hitu co 13 axetonitril va gia

nhiét hdn hop dén khoang 80°C.
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Theo mdt sb phuong 4n, buée (4) ctia bude (j) con bao gdm céc budc 1am mat
hdn hop dén khoang tir 10°C dén -10°C. Theo mdt s6 phuong 4n, buée (4) clia bude (j)
cdn bao gdm céc bude 1am mat hdn hop dén khoang -10°C, va tach hop chét c6 cong

thite (H) & dang chit rin dang tinh thé bang cach loc hdn hop.

Theo mét s phuong 4n, viéc két hop ctia buée (k) 1a trong dung méi hitu co.
Theo mdt sd phuong an, dung m6i hitu co duge chon tir nhom gém c6 pentan, hexan,
heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-butanol, 2-butanol, tert-
butanol, 2-butanon, diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan, THF,
DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril, etyl axetat, dietyl ete,
dietylen glycol, glyme, diglyme, ete dau mo, dioxan, MTBE, benzen, toluen, xylen,
pyridin, 2-metyltetrahydrofuran, va hdn hop chira chung. Theo mdt s6 phuong 4n, dung

moi hitu co 1a isopropanol.

Theo mdt s& phuong an, bude (k) con bao gdm viéc tao ra hop chét c6 cong thirc
(D) & dang chat ran dang tinh thé. Theo mdt s6 phuong an, viéc két hop ctia bude (k) 1a
trong dung méi hitu co, va budc (k) con bao gdm céc bude tach hop chét c6 cong thirc

(I) & dang chét rén dang tinh thé bang cach loc hdn hop.

Theo mot sb phuong 4n, viée két hop ciia bude (k) 1a trong dung méi hitu co, va
bude (k) con bao gdm céc budce lam mét hdn hop dén khoang tir 10°C dén -10°C dé tao
ra hop chat c¢6 cong thic (I) & dang chét rén dang tinh thé.

Theo mot sé phuong 4n, viée két hop ctia bude (k) 1a trong isopropanol, va budc
(k) con bao gdm céc budc lam mat hdn hop dén khoang tir 10°C dén -10°C d tao ra hop
chit ¢6 cong thire () & dang chét rén dang tinh thé. Theo mot s& phuong 4n, viéc két
hop cuia bude (k) 12 trong isopropanol, va bude (k) con bao gdm cac budc 1am mat hén
hop dén khoang -5°C d8 tao ra hop chit c6 cong thirc (I) & dang chét rin dang tinh thé,
va tach hop chét c6 cong thire (T) & dang chét rén dang tinh thé bing cach loc hén hop.

Ciing dugc boc 19 1a quy trinh diéu ché hop chit c6 cong thic (C):

CO,R
F

Br (C)
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trong d6, R 1a Ci-Cioalkyl,
quy trinh ndy bao gbm céc budc
(a) két hop hop chit c6 cong thirc (A):

Br ( A)

v6i RIMgX trong dung mdi hitu co khdng proton; trong d6 R' 14 Ci-Cealkyl; va X 1a C,
Br hoac I; va

(b) két hop Ci-Craalkyl cloformat hodc di-(Ci-Crzalkyl)dicacbonat véi san phim
ctia bude (a), dé tao ra hop chét c¢6 cong thic (C).

Theo mdt s6 khia canh, R 1 C1-Csalkyl. Theo mt s6 khia canh, R 1a C1-Caalkyl.
Theo mot s6 khia canh, R dugc chon tir nhém gém c6 metyl, etyl, n-propyl, isopropyl,
n-butyl, tert-butyl, iso-butyl va neo-butyl. Theo mot s6 khia canh, R 13 tert-butyl.

Theo mét s8 khia canh, R! 12 C1-Caalkyl. Theo mét s& khia canh, R! 14 isopropyl.

Theo mot sb khia canh vé quy trinh diéu ché hop chét ¢6 cong thirc (C), dung
mdi hitu co ctia bude (a) duge chon tir nhom gém ¢4 pentan, hexan, heptan, xyclohexan,
metanol, etanol, 1-propanol, isopropanol, 1-butanol, 2-butanol, tert-butanol, 2-butanon,
diclometan, cloroform, cacbon tetraclorua, 1,2-dicloetan, THF, DMF, HMPA, NMP,
nitrometan, axeton, axit axetic, axetonitril, etyl axetat, dietyl ete, dietylen glycol, glyme,
diglyme, ete ddu mo, dioxan, MTBE, benzen, toluen, xylen, pyridin,
2-metyltetrahydrofuran, va hdn hop chira chung. Theo mét s6 khia canh dung mdi hitu
co cua budc (a) 1a THF.

Theo mot khia canh, R 1a C;-Cealkyl.

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

Theo mdt khia canh, R dugc chon tir nhém gém cd metyl, etyl, n-propyl,
isopropyl, n-butyl, tert-butyl, iso-butyl va neo-butyl; va R! 14 isopropyl.

Theo mot khia canh, R 12 tert-butyl va R! 1a isopropyl.
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Theo mét s khia canh cta quy trinh diéu ché hop chét ¢6 cong thic (C), & budce
(b), R 1a metyl va Ci-Crzalkyl cloformat 13 metyl cloformat. Theo mft s6 khia canh, R
14 etyl va Ci-Croalkyl cloformat 1a etyl cloformat. Theo mot s6 khia canh, R 13 tert-butyl
va di-(Ci-Cioalkyl)dicacbonat 1a di-tert-butyl dicacbonat.

Ciing duogc dé xuét 14 quy trinh didu ché hop chit c6 cong thire (D):

CO,R
@m
N” N
Br H (D)

trong dd, R 1a C1-Craalkyl,
quy trinh ndy bao gdm c4c budc:

(x) két hop hop chét c6 cong thirc (B):

HO

" H @)
v6i hop chét c6 cong thie (C):
CO,R
F
Br (O

va mubi tert-butoxit trong dung méi hitu co dé tao ra hop chit c6 cong thic (D).

Theo mdt khia canh, R 1a tert-butyl.

Theo mdt s6 khia canh, quy trinh diéu ché hop chit c6 cong thirc (D) con bao
gdm céac bude (x’ )vax' ' ):

(x' ) két hop hop chét c6 cong thic (A):

Br (A)

voi RIMgX trong dung mdi hitu co khdng proton; trong d6 R!1a Ci-Csalkyl; va X 1a Cl,
Br hoic I;
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(x' ' ) két hop Ci-Crzalkyl cloformat hodc di-(Ci-Cralkyl)dicacbonat véi san
phim ctia bude (x ), d8 tao ra hop chit c6 cong thirc (C).

Theo mot s khia canh, & budc () mudi tert-butoxit duoc chon tir nhém gém co
natri tert-butoxit va kali tert-butoxit.

Theo mdt sb khia canh, dung méi hitu co cua bude (x) duoc chon tir nhém gém
c6 pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-propanol, isopropanol, 1-
butanol, 2-butanol, tert-butanol, 2-butanon, diclometan, cloroform, cacbon tetraclorua,
1,2-dicloetan, THF, DMF, HMPA, NMP, nitrometan, axeton, axit axetic, axetonitril,
etyl axetat, dietyl ete, dietylen glycol, glyme, diglyme, ete diu mo, dioxan, MTBE,
benzen, toluen, xylen, pyridin, 2-metyltetrahydrofuran, va hdn hop chita chung. Theo
mot sb phuong 4n, dung méi hitu co ctia bude (x) 1a DMF.

Theo mdt s6 khia canh, & bude (x' ), R! 1 C1-Caalkyl. Theo mét s& phuong 4n,
R! 13 isopropyl.

Theo mdt sb khia canh, & budc (x’ ' ), Ci-Craalkyl cloformat 1a metyl
cloformat. Theo mdt sb phuong an, C1-Cizalkyl cloformat 1a etyl cloformat. Theo mét
s6 phuong 4n, di-(Ci-Cr2alkyl)dicacbonat la di-tert-butyl dicacbonat.

Theo mdt sb khia canh, & budc (x’ ) dung mdi hitu co khong proton dugc chon
tr nhém gém ¢6 diclometan, cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA,
dioxan, nitrometan, pyridin, 2-metyltetrahydrofuran, va hdn hop chita chiing. Theo mot

sb phuong 4n, & budc (x’ ) dung méi hitu co khong proton 14 THF.
Cling dugc d& xuét 13 hop chit c6 cong thirc (3):

HN™S

N
(0 o
/N
NN oo
&
Cl .

Theo mot khia canh, hgp chat c¢6 cong thire (3) duoc tao ra theo cac budc sau

day:

-24-



29354

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

HO_~
H (B);

v6i hop chét ¢ cong thire (C):

CO,R
F

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

va mudi tert-butoxit trong dung mdi hitu co dé tao ra hop chét ¢6 cong thirc (D):

CO,R
0 X
| N
Br (D), trong d6 R la tert-butyl; va

(z) két hop hop chét c6 cong thic (D), trong d6 R 14 tert-butyl;

v6i hop chét ¢ cong thire (1):

cl @,

ngudn paladi, mudi tert-butoxit, va phdi tir phosphin trong dung mdi hiru co khong
proton.

Theo mot khia canh, phdi tir phosphin ctia budc (z) 12 hop chit ¢6 cong thue (J):

Sk

NMe, ).

Theo céc khia canh khac, phdi tir phosphin dugc chon tir:
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AR &

Theo mot khia canh, & budc (z) ngudn paladi 12 Pdadbas.

Theo mét sb khia canh, & bude (z) dung mdi hitu co khong proton dugc chon tir
nhom gém c6 diclometan, cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA,
dioxan, nitrometan, pyridin, 2-metyltetrahydrofuran, va hdn hgp chtra ching. Theo mét
s6 phuong 4n, dung méi hitu co khdng proton 1a hdn hop gébm THF va toluen.

Theo mét s6 khia canh, & budc (z), mudi tert-butoxit dugc chon tir nhém gcA)m co
natri tert-butoxit va kali tert-butoxit.

Theo mot sd khia canh, & budc (z) mubi tert-butoxit 13 natri tert-butoxit khan

ho#c kali tert-butoxit khan.
Theo mét sé khia canh, budc (z) con bao gdm céc budce sau day:

(1) két hop mudbi tert-butoxit véi hop chét cé cong thirc (I) trong dung méi hiru

co khong proton;

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

trong dung moi hitu co khéng proton; va

(3) thém hdn hop gém budc (1) vao hdn hop cua budc (2).

Theo mdt sb khia canh, & budc (z) hdn hop thu dugc tir bude (2) duoc loc trude
bude (3).

Theo mdt sb khia canh, budc (z) duoc thuc hién trong khi nito hodc argon.

Theo mdt sb khia canh, & buéce (z) lugng chét xtc tac ngudn paladi duge st dung
so v6i lugng hop chét (I). Theo mét s6 khia canh, ngudn paladi 12 Pd2dbas va luong chét
xtic tic Pdadbas nim trong khoang tir 0,5%mol dén 2%mol. Theo mét khia canh, luong
chét xuc tac Pdadbas 14 bing khoang 0,75%mol.

Theo mot sb khia canh, khi phdi tir phosphin ctia budc (z) 1a hop chét c6 cong

thire (J), luong xuc tac cua hop chéit c6 cong thirc (J) dugc st dung so véi luong hop
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chit (I). Theo mdt s6 khia canh, lugng xtic tac ciia hop chét c6 cong thirc (J) nim trong
khoang tir 1%mol dén 5%mol. Theo mot khia canh, lwgng xtic tac ctia hop chét c6 cong
thirc (J) nim trong khoang tirt 1%mol dén 4%mol. Theo mot khia canh, lugng xuc tac
ctia hop chét c6 cong thirc (J) nam trong khoang tir 2%mol dén 4%mol. Theo mdt khia
canh, lwong xuc tic ciia hop chét c6 cong thirc (J) nim trong khoang tir 1%mol dén
2%mol. Theo mot khia canh, lugng xtc tac ctia hop chitco cong thue (J) 14 béng 1%mol

hodc 2%mol.
Theo khia canh khéc, sang ché dé xuét hop chét c6 cac cong thiec:

HN™
N
COztBU Q (@)
/7 N\
©om 3 Scoum
/
\ A

N
H
Br va Cl

Quy trinh dugc mo ta trong ban mo ta nay lién quan dén céc quy trinh duge cai
thién dé san xut hoa hoc thuong mai hop chit 1 hoic hop chit 2. Khoéng mudn bi gi6i
han bai 1y thuyét cu thé hoi co ché téc dung, quy trinh dugc mo ta trong ban mé ta nay
cai thién mot cach dang ké tong hiu qua va hiéu sudt san phdm ctia hop chét 1 hozc hop
chét 2. Cac quy trinh truéc (xem, cong b patent M§ s6 2010/0305122 va 2012/0157470,
va cong bb don qudc t& s WO 2011/15096 va WO 2012/071336) duoe cho 14 thiéu tinh
kha thi d& tao ra hop chat 1 trén quy mé thuong mai. Do d6, quy trinh duoc @& xuét
trong ban mo ta nay thé hién phuong phép duogc cai thién dé téng hop céc hop chét theo
dinh luong dugc doi hdi dbi véi su phat trién 14m sang va/hodc thuong mai. Cac cai
thién lién quan dén céc quy trinh truéc ndy bao gdm, nhung khéng chi giéi han &, téng
hiéu sut ctia hop chét 1 hoac hop chét 2, téng hiéu qua quy trinh va kinh té, didu kién

phan g 6n hoa, cac quy trinh tach/tinh ché thyc tién va kha ning thuong mai hod.

Quy trinh dugc cai thién duoc dé xuét trong ban md ta nay bao gbm phan tmg
thé thom 4i nhan lya chonn (“phéan tng SnAr”) cta cc hop chit (B) va (C), ma ¢ thé
dugc thuc hién trong cac diéu kién 6n hoa hon véi thoi gian phan Gng ngén hon khi so
v6i cac quy trinh duge md ta trude ddy nhu duoc phat hién, vi du trong céc cong bd

patent My s& 2010/0305122 va 2012/0157470, va cong bd don quéc t& s6 WO
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2011/15096 va WO 2012/071336. Khong mudn bi giéi han béi Ly thuyét, phan ing SnAr
duoc cai thién cta hop chit (B) va (C) khong tao ra céc san phim phu chét ddng phan
ving ma doi phai tinh ché tiép dé loai bo céc san phim phy, nhu 13 trudng hop trong cac
quy trinh dugc mo ta trudc ddy. Phan tng SnAr trong quy trinh truéc ddy cling doi hoi
thoi gian phan Ung dai hon va diéu kién phan tmg nghiém ngit ma din dén hiéu suét
téng thé thap so véi quy trinh duge md ta trong ban md ta nay. Hon nita, cac quy trinh
trude day ciing doi hoi viéc tinh ché thiéu hip din ciia cic hop chét trung gian ma khong
thé thuc hién duge dbi véi quy trinh trém quy md 16n, thuong mai. Quy trinh dugc mo
ta trong ban m6 ta nay 1a hoi tu nhiéu hon so véi cic quy trinh truéce, dan dén phan tmg
ghép cap ngang hitu hiéu & muirc cao cta hop chét (D) va bazo tu do ctia hop chét (I) vé6i
hiéu sut & muc cao. Theo mot sb khia canh, quy trinh dugc md ta trong ban mo ta ndy
sir dung cac hop chét trung gian dang tinh thé rén (H) va (I), ma cho phép tinh ché hiru
hiéu bang viéc két tinh d& loai bo cac tap chat — cac loi ich khong sén c6 trong céc quy

trinh dugc mo ta trude day.

Céc so dd sau ddy minh hoa mét hodc nhidu phuong 4n cua quy trinh dugc aé
xuét trong ban mo ta ndy. Theo mot s6 khia canh, hop chét c¢6 cong thice (D) dugc tao
ra tit hop chét (B) va hop chét (C) nhu duoc thé hién trong so dd 1 dudi day. Hop chat
¢6 cong thuc (B) co th8 duoc tao ra bang cac k¥ thuat da duge biét dén trong linh vuc
nay, vi du nhu dugc thé hién trong cong bd don quéc t& s6 WO 2000/047212 va 4n
phdm: J. Am. Chem. Soc., 1959, 81: 743-747. Hop chit c6 cdng thirc (C) c6 thé dugc
tao ra béng cac k¥ thuat da duoc biét dén trong linh vuc ndy, vi du nhu dugc thé hién
trong cong bd don qudc t& s6 WO 2006/059801 va 4n pham: Tetrahedron Letters, 2008,
49(12), 2034-2037; hodc nhu dugc thé hién trong so db 2.

Sodo1
CO,R
F
HO | N\ C CO5R
N/ ” Br 0 | A A
. N
B KOtBu / DMF Br p N

Hop chét c6 cong thirc (C) cta So dd 1 c6 thé duoc tao ra tir hop chét c6 ban sin
trén thi trudng (A) nhu duge thé hién trong so db 2 duéi ddy, trong d6 “R'MgX” 14
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thubc thir Grignard trong d6 R! 1a nhém alkyl va X 1a Cl, Br hoic L. Thubc thir axetyl
hoé 4i dién ti c6 thé, nhung khong bi giéi han &, metyl hodc etyl cloformat hodc BOC-0.

So dd 2
i 1. R"MgBr CO,R
F 2. Thudc thir axyl hod 4i dién tir “F
Cr 7
Br Br
A c

Phan tmg 14y 1am vi du theo so db 2 dugc thé hién duéi day.

| 1. iPrMgBr CO,tBu
©,F 2. Boc,0 @F
Br Br

Theo phuong 4n khéc, hop chét c6 cong thie (I) dugc tao ra tir hop chét (E) nhu
duoc thé hién trong so db 3 dudi day. Hop chét (E) 13 c6 ban sén trén thi trudng hodc c6
thé duogc tao ra béng cac k¥ thuat da duoc biét dén trong linh vuc ndy, vi du nhu dugc
thé hién trong patent M§ s6 U.S. 3,813,443 va 4n phdm: Proceedings of the Chemical
Society, London, 1907, 22, 302.

So d6 3
Boc Boc H
OH o N - N
0 g ' ™y THF, N
40< DMF, POCI 5©< mQ o ® @ N"  toluen [N] HCL IPA [N] 2Hel
° o Pd(0AQ), C @j[j(
E MeCN
F ° G cl H c !

Theo phuong an khéac, hop chét c6 cong thirc (N) duoc tao ra tir hop chat (M)
nhu duge thé hién trong so dd 4 dudi ddy. Hop chat (M) 1a c6 ban san trén thi truong
hoic ¢6 thé dugce tao ra béng cac ky thuat da duoc biét dén trong linh vuc ndy, vi du nhu

duoc thé hién trong GB 585940 va J. Am. Chem. Soc., 1950, 72, 1215-1218.

So d6 4
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HaN

NO, 8oj N0z i
clI MeCN, DIEA O,i:ij/N
? NH
NH2 2 o
M N

Theo phuong 4n khac, hop chét c6 cong thirc (P) dugc tao ra tir hop chat (M) nhu

duoc thé hién trong so d6 4' dudi day.

So do 4'
0o CH3NO, HO
lij CHsMgBI‘ gj HCI @ toluen . 80°C P
_—
toluen TN, o
0" O  .20-30°C HN N
\/ |
O,N
®
lr\'PCy3
N
/ N HO, HO
e ., , //.
) PFs 1) RaNi, uGt/Ha
chat xuc tac Crabtree THF
—_——s
DCM, 30°C 2) MeCN / pTSA
O,N pTSA H,N
dr > 99%
HO, NO2 NO,
' Cl MeCN, DIEA Q
+ > H,N-S NH
<a me OO
oﬁS\ “
PTSA HoN NF2 P

Theo phuong &n khac, hop chét c6 cong thirc (1) duge tao ra tir hop chét (D) va
hop chéit (I) nhu duge th& hién trong so dd 5 dudi day. Hop chét (J) c6 thé dugc tao ra
bé'lng cac k¥ thuat da dugc biét dén trong linh vuc nay, vi du nhu dugc thé hién trong
cong b don qudc té s& WO 2009/117626 va én phdm: Organometallics, 2008, 27(21),

5605-5611.

So db 5

-30-



CO,H
NN
N H
»

29354

COzg Cozgm
Sk N Cf B
P | )
m NN
J N H N .
NMe, () Bazo [N] L
Pd,dbag, "OtBu
NO, |,
N
Qﬁj
0=§
NO, Oy NH o
/©/ N EDAC, DMAP O
+ :\S‘ gj CH,Cl, N/ N
NH, [N] H
\ )

Cl I

Theo phuong an khac, hop chét c6 cong thirc (2) dugc tao ra tlr hop chét (L) va

hop chét (P) nhu dugc thé hién trong so dd 6 duéi day, trong d6 viéc tao ra hop chét P

13 nhu dugc thé hién trong so dd 4' va viéc tao ra hop chét (L) 1a nhu dugc thé hién trong

so dd 5.
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No2

OH
COH O
O
N"N HoN. NO,
[Nj R __EDAC,DMAP__ m
+ I\{H CH2C|2 ~ H

N

b
o & L P @

Cl I

Theo mdt s& phuong 4n, viéce tao ra hop chét c6 cong thire (K) tir hop chét (D) va
hop chét (D) 1a nhay véi khong khi va/hodc hoi 4m va do d6 dugc thuc hién trong khi
tro, vi du bang cach sir dung khi nito hogc argon.

Khoéng mubn bi gii han bai ly thuyét cu thé, viéc str dung (D) lam hop chét trung
gian trong viéc tao ra hop chét ¢6 cong thirc (1) va hop chét c6 cong thirc (2) nhu duge
thé hién trén day trong cic so dd tir 1 dén 6 14 su cai thién so véi cac quy trinh duge md
ta truge day dbi véi viée tao ra hop chét c6 cong thirc (1) va hop chit c6 cong thuc (2).
Theo mot sb phuwong 4n, su cai thién bao gdm hiéu sudt san phdm cao hon, thdi gian
phan Ung ngén hon. Theo mot sb phuong 4n, sy cai thién dugc tao ra khi R la tert-butyl

trong hop chét (D).
Vi du thwe hién sang ché

Céc so dd tir 1 dén 6 1a cac vi du khong han ché ctia quy trinh duge dé xuét trong
ban md ta nay. Cac dung mdi va/hodc thudc thir 13 céc hop chat da biét va c6 thé duoc

trao ddi theo kién thirc clia ngudi ¢6 hiéu biét trung binh trong linh vyuc nay.

Céc chit viét tit dugc st dung trong céc so dd tir 1 dén 6 14 nhu sau:

Ac axetyl

BOC tert-butoxycacbonyl

dba dibenzylidinaxeton
DIEA N,N-diisopropyletylamin
DMAP 4-dimetylaminopyridin
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DMF dimetylformamit

EDAC 1-etyl-3-(3-dimetylaminopropyl)carbodiimit HCI
IPA isopropanol

iPr isopropyl

Me metyl

n-Bu n-butyl

tBu tert-butyl

THF tetrahydrofuran

Trir phi ¢6 chi dinh khac, nhiét d6 ma & d6 phan Gng ciia céc so dd tir 1 dén 6
duogc thuc hién 1a khong téi han. Theo mot 36 phuong an, khi nhiét d§ dugc chi dinh
trong phan ng, nhiét do co thé tir khoang cong hozc trir 0,1°C, 0,5°C, 1°C, 5°C, hodc
10°C. Phu thudc vao dung mbi ma duge dung trong phan ing cu thé, nhiét d6 t6i wu co
thé thay dbi. Theo mdt s6 phuong 4n, phan tmg dugc thuc hién v6i sw c6 mit clia sy
khudy manh du dé duy tri hon hop gdm céc chét phan mg hau nhu dugc phan tan mot
cach ddng nhit.

Trong khi thuc hién phan tng dugc dé xuét trong ban mé ta nay, khong phai tbe
do cling khong phai thir ty, viéc thém cac chét phan tmg 14 khéng t&i han, trir phi c6 chi
dinh khdac. Trur phi c6 chi dinh khéc, phan ing duogc thuc hién & ap sult khéng khi moi
trudng. Tru phi ¢6 chi dinh khéc, luong chinh xac chéit phan tng 14 khong t6i han. Theo
mot sb phwong 4n, lugng chét phan mg c6 thé dugc thay dbi khoang 10%mol hodc

khoang 10% trong lugng.

Trir phi ¢6 chi dinh khéc, dung mdi hitu co duge st dung trong céc quy trinh
duoc d& xudt trong ban md ta ndy c6 thé duge chon tir cac dung mdi c6 ban san trén thi
truong hodc theo cach khac da duoc biét dén ddi voi ngudi c6 hidu biét trung binh trong
linh vuc ndy. Cac dung moéi thich hop ding cho phan tmg da néu la nim trong kién thtrc
ctia ngudi c6 hiéu biét trung binh trong linh vyc nay va bao gbm hdn hop dung mdi. Céc
vi du vé cac dung mdi hitu co dugce dé xuét trong ban mé ta nay dé st dung bao gdbm
nhung khéng chi gi6i han &: pentan, hexan, heptan, xyclohexan, metanol, etanol, 1-
propanol, isopropanol, 1-butanol, 2-butanol, tert-butanol, 2-butanon, diclometan,

cloroform, cacbon tetraclorua, 1,2-dicloetan, tetrahydrofuran (THF), dimetylformamit
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(DMF), hexametylphosphoramit (HMPA), N-metyl-2-pyrrolidinon (NMP), nitrometan,
axeton, axit axetic, axetonitril, etyl axetat, dietyl ete, dietylen glycol, glyme, diglyme,
ete ddu mo, dioxan, metyl tert-butyl ete (MTBE), benzen, toluen, xylen, pyridin,
2-metyltetrahydrofuran, va hdn hop chira chung.

Theo mét sb phuong an, dung méi hitu co dugc sit dung trong céc quy trinh dugc
dé xuét trong ban md ta ndy 1a dung mdi hiru co khdng proton. Nhu duoc d& xuét trong
ban md ta nay, dung moi khong proton 14 dung mo6i ma khdng chira nguyén tir hydro
axit hodc nguyén tit hydro ma c6 kha nang gin két hydro (vf du, khong bi giéi han boi
nguyén tit oxy hodc nito). Dung méi hitu co khdng proton c6 thé dugc chon tir nhém
gém ¢6 diclometan, cloroform, axeton, axetonitril, THF, DMF, NMP, HMPA, dioxan,
nitrometan, pyridin, 2-metyltetrahydrofuran, va hdén hop chita ching. Theo mot sb
phuong an, dung mdi hitu co khong proton 13 THF. Theo mét s6 phuong 4n, dung mdi
hitu co khong proton 1a DMF. Theo mét s6 phurong 4n, dung mdi hitu co khong proton

1a axetonitril.

Nhu dugc dé xuat trong ban md ta ndy, “bazo amin bac ba” dung dé chi amin ma

duoc thé bing ba nhém alkyl, vi du, trietylamin hogc N,N-diisopropyletylamin.

Nhu duoc dé xuét trong ban md ta ndy, “lugng chét xuc tac” dung dé chi it hon
mét duong lugng mol cua thudc thtr hodic chit phan ung trong phan mg da néu, nhu
duoc x4c dinh so véi thude thir hodc chét phan tng khéc trong hén hop phén tmg. Theo
mdt s& phuong 4n, luong chét xiic tac duge md ta 1a %mol so véi thude thir hodc chét
phan tng khac trong hdn hgp phan ung.

Nhu duoc d& xuét trong ban mo ta ndy, “ngudn paladi” ding dé chi ngudn paladi
O trang thai oxy hoa 6n dinh, nghia 13, Pd(0), Pd(l), Pd(II) va/hodc PA(IV). Paladi c6 thé
14 kim loai tw do, nhu dang bét hodc c6 thé duoc gin két voi mot hogic nhiéu phéi tr, vi
du, PAClp, Pdadbas, PACla(PPhs),, PA(PPhs)s, PA(OAc): hodc [(xinamyl)PdCl].

Nhu duoc d& xuét trong ban mo ta ndy, “phéi tir phosphin” dung dé chi hop chét
c6 cong thic PR’ 3, trong do mdi R’ ddc 1ap duoc chon tir C1-Cealkyl hodc phenyl,
trong d6 nhom aryl tuy y duoc thé bang Ci-Cealkyl, phenyl, trialkylamino, alkoxy hodc
halo.
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Nhu dugc dé xuét trong ban md ta ndy, trir phi duge xac dinh khac, thuat ngit
“khoang” c6 nghia 14 tri s6 hodc lugng ma n6 dé cap cb thé thay ddi + 5%, + 2%, hoic

+ 1%.

San phim thu dugc bang bt ky trong sb cac quy trinh duge dé xuét trong ban
mb ta niy c6 thé duoc thu gom bang cac phuong tién thong thudng, nhu bay hoi hoac
chiét va c6 thd duoc tinh ché bing cac quy trinh tiéu chuén, nhu chung cét, két tinh lai
hoic séc ky.

Cac hop chét cta céc vi du sau day dugc thé hién trong cac so dd tir 1 d@n 6 trén
day va duoc dit tén bang cach sir dung phan mém Chemdraw® Ultra. Ngoai céc chit
viét tht duge mé ta trén ddy ddi véi cac so dd dugc dé xuét trong ban mo ta ndy, cac chix

viét tit sau day duoc sir dung trong cac vi du:

“HPLC” = séc ky 1ong 4p suét cao; “IP” = trong quy trinh; “ML” = dich nuéc
cai; “NLT” = khong nho hon; “NMT” = khong 16n hon; “RB” = ddy tron; “RT” = nhiét

do trong phong; “sm” = vat liéu khoi dau; “DCM” = diclometan.

Trl phi ¢6 chi dinh khéc, cac hop chét dugc dic trung boi HPLC va phan tich H
NMR va duoc st dung trong céc phan tng sau c6 hodc khong cé tinh ché. Phan tich 'H
NMR duge thue hién & 400MHz trir phi ¢6 chi dinh khéc. Trir phi ¢6 chi dinh khéc, hiéu
suét/do tinh khiét cua san phém duoc x4c dinh theo trong luong, gNMR, va/hodc phan
tich HPLC.

Vidu 1: Téng hop tert-butyl 4-bromo-2-fluorobenzoat (hop chét (C))

Nap 4-bromo-2-fluorol-iodobenzen, “hop chit (A)” (5g, 1,0 duong lugng) va
THF (25ml) vao binh phan tmg bao boc 100ml dugc trang bi v6i dung cu khudy co hoc.
Lam mat dung dich dén -5°C. Thém tir tr 2M isopropyl magie clorua trong THF
(10,8ml, 1,3 duong lurgng) vao d& duy tri nhiét d6 bén trong thap hon 0°C. Khudy hdn
hop & 0°C trong 1 gid. Thém di-tert-butyl dicacbonat (5,44g, 1,5 duong luong) trong
THF (10ml). Sau 1 gid, lam ngimg dung dich bang 10% axit xitric (10ml), va sau d6
pha lodng bing 25% NaCl (10ml). Tach céc 16p va cb ddc 16p hitu co dén gan kho va ép
xuét bing THF (3 x 10ml). Pha loéing dAu thé bing THF (5ml), loc dé loai bo chét vo

co va cb dic dén khd. Cho diu thd (6,1g, hidu sudt = 67%, hidu suat dugc diéu chinh =
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88%) vao bude tiép theo ma khong cin phai tinh ché thém. 'H NMR (DMSO-de): § 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).

Vi du 2: Téng hop tert-butyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-bromobenzoat
(hop chat (D))

Nap 1H-pyrolo[2,3-b]pyridin-5-ol (80,0g, 1,00 duong luwong), tert-butyl 4-
bromo-2-flobenzoat (193g, 1,15 duwong luong), va DMF khan (800mL) vao binh thét cb
Morton ba c¢b 3L. Khudy hdn hop & 20°C trong 15 phtit. Lam mét dung dich thu duoc
dén khoang tir 0 dén 5°C. Thém tir tir dung dich chtra natri tert-butoxit (62,0g) trong
DMF (420mL) trong 30 phut trong khi duy tri nhiét 46 bén trong & NMT 10°C, va rira
bang DMF (30mL). Khuiy hén hop phan ting & 10°C trong 1 gi¢ (bun nhdo mau trang
nhat) va diéu chinh nhiét d bén trong dén khoang 45°C trong 30 phut. Khudy hdn hop
phén ting & tir 45 dén 50°C trong 7 gids va kiém tra tién trinh phan ing bang HPLC (mAu
IP: 92% chuyén ho4 % theo HPLC). Lam mét dung dich dén khoang 20°C. Khudy dung
dich & 20°C qua dém.

Thém mot cach tir tir nude (1200mL) vao hdn hop phan timg & <30°C trong 1 gio
(toa nhiét mot cach khong dang k&). Didu chinh bin nhio sin phdm dén khoang 20°C,
va tron trong NLT 2 gi¢. Gom san phim tho bang viéc loc va ria bang nudc (400mL).
Rira banh uét bing heptan (400mL) va lam khé trong chén khéng & 50°C qua dém dé
thu dugc san phdm thd (236,7g).

Két tinh lai hodc tao bun lai: nap tr& lai 230,7g sén phém tho, (hiéu suét dugc
diéu chinh: 200,7g) vio binh thét cb Morton ba cb 3L. Thém etyl axetat (700mL) vao
va gia nhiét mdt cach tir tir bun nhéo dén nhiét d6 hdi luu trong 1 gi&s (lwong nhé chat
rén con lai). Thém mot cach tir tir heptan (1400mL) vio va diéu chinh hdn hop dén nhiét
d6 hoi luu (78°C). Tron biin nhio & nhiét do hdi luu trong 30 phut va lam mét mdt cach
tir tir dén khoang -10°C & tdc d6 khoang 10°C/gid), va trdn trong 2 gio. Gom san phim
bang viéc loc va rira bang heptan (200ml).

Lam kho chit rin trong chan khong & khoang 50°C qua dém dé thu duoc 194,8g,
hiéu suit tach 86% san phAm 1am chit rin mau tring nhat. MS-ESI 389,0 (M+1); mp:
tir 190 dén 191°C (khdng duoc higu chinh). 'H NMR (DMSO-de): 8 1,40 (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, 1H), 7,51 (1,
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J= 13,4 Hz, 1H), 7,58 (d, J=2,6 Hz, 1H), 7,66 (d, ]=8,3 Hz, 1H), 8,03 (d, J=2,7 Hz, 1H),
11,72 (s, 1H, NH).

Vi du 3: Tbng hop 2-clo-4,4-dimetylxyclohexancarbaldehyt (hop chat (F))

Nap DMF khan (33,4g, 0,456mol) va CH2Cl, (80mL) vao binh thot cb RB
500mL. Lam mat dung dich dén <-5°C, va thém mdt cach tir tir POCl3 (64,7g, 0,422mol)
vio trong 20 phit & <20°C (toa nhiét), rira bing CH>Cl, (6mL). Diu chinh dung dich
mau niu khong dang ké dén 20°C trong 30 phut va trdn & 20°C trong 1 giv. Lam mat
dung dich tr¢ lai dén < 5°C. Thém 3,3-Dimetylxyclohexanon (41,0g, 90%, khoang
0,292mol) vao varua bang CH>Cl> (10mL) (toa nhiét khéng dang k&) & <20°C. Gia nhiét
dung dich dén nhiét d6 hdi luu, va tron qua dém (21 giv).

Nap 130g 13,6% trong lugng dung dich nudc natri axetat trihydrat, 130g 12%
nuée mubi va 130mlL CH2Cl vao binh thét ¢b RB ba ¢d 1000mL duge trang bi voi dung
cu khudy co hoc. Khu4y hdn hop va lam mat dén <5°C. Chuyén hdn hop phan ng trén
day (trong va mau nau), duge 1am nglmg vao trong né mdt cach tir tir trong khi duy tri
nhiét d6 bén trong <10°C. Rira binh phan img bing CH2Cl (10mL). Khudy hdn hop
phan ng dugc nglmg & <10°C trong 15 phut va cho phép téng dén 20°C. Khudy hén
hop & 20°C trong 15 phut va cho phép ling trong 30 phut (mot s6 nhil tuong). T4ch pha
hitu co phia dudi. Chiét lai pha trong nuéc phia trén bang CH>Cl, (50mL). Rua phan
hitu co gom lai bang hdn hop gdm 12% nudc mubi (150g)-20% dung dich nuée K3PO4
(40g). Lam khd phin hitu co qua MgSOs, loc va rita bing CH2Cla (30ml). C6 déc phan
loc dn khé trong chan khong dé thu dugc diu mau nau (57,0g, hiéu sut=90,9% trong
lwong theo gNMR, khoang 100%). '"H NMR (CDCL): 3 0,98 (s, 6H), 1,43 (t, J=6,4 Hz,
2H), 2,31 (tt, ] =6,4, 2,2 Hz, 2H), 2,36 (t, ] =2,2 Hz, 2H), 10,19 (s, 1H).

Vi du 4: Téng hop 2-(4-clophenyl)-4,4-dimetylxyclohex-1-encarbaldehyt (hop chit (G))

Nap 2-clo-4,4-dimetylxyclohex-1-encarbaldehyt (10,00g), tetrabutylamoni
bromua (18,67g), va axetonitril (10mL) vao chai ap lyc 250mL. Khudy hdn hop & 20°C
trong 5 phut. Thém 21,0% trong luong dung dich nuéc K2COs (76,0g). Khudy hén hop
& nhiét do trong phong (rt) trong NLT 5 phut tiép theo thém axit 4-clophenylboronic
(9,53g) tht ca mot 14n. Tao chén khong hdn hop va lam sach bang Na trong ba 14n. Thém
paladi axetat (66mg, 0,5mol%) vao tAt ca mot 14n trong Na. Tao chin khong hdn hop
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phan tng va lam sach bang N> trong ba 14n (h8n hop c6 mau cam). Lam day tro lai chai
bang N, va gia nhiét dén khoang 35°C trong bé dAu (nhiét d6 bé khoang 35°C). Khuiy
hdn hop & 30°C qua dém (15 gid). Lam mat hdn hop phan tng dén nhiét d6 trong phong,
kéo mAu IP tir pha hitu co phia trén dé hoan thanh phan tmg, vat liéu khéi du thong
thuong < 2% (hdén hgp c6 mau cam). Thém toluen (100mL) va 5% NaHCO3-2% dung
dich nudc L-xystein (100mL) vao. Khudy hén hop & 20°C trong 60 phut. Loc hdn hop
qua dém xelit dé loai bd chét rin mau den, rira binh thét ¢d va dém bang toluen (10mL).
Rira pha hitu co phia trén bing 5% dung dich nuéc NaHCO3-2% L-xystein (100mL)
mot 14n nita. Rira pha hitu co phia trén bing 25% nuée mudi (100mL). Thir nghiém 16p
hitu co (105,0g) (118,8mg/g, 12,47g san phdm dugc thir nghiém, hiéu suit thir nghiém
87%) va 6 dic dén khoang 1/3 thé tich (khoang 35mL). Dung dich san phim duoc st
dung mot céch tryc tiép & budc tiép theo ma khéong can phai tach. Tuy nhién, méau phan
tich thu dugc béng viéc loai bé dung moi dé thu dugc dau mau ndu. '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 (s, 1H).

Vi du 5: Téng hop tert-butyl 4-((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-
2-yl)metyl)piperazin-1-carboxylat (hop chét (H))

Nap dung dich chira 4'-clo-5,5-dimetyl-3,4,5 ,6-tetrahydro-[1,1'-biphenyl]-2-
carbaldehyt (50,0g) trong toluen (250mL), BOC-piperazin (48,2g) va THF khan
(250mL) vao binh thot ¢d RB ba c6 2L duoc trang bi v6i dung cu khqu co hoc. Khuéy
dung dich mau vang & 20°C trong 5 phit. Thém mot phan natri triaxetoxybohydrua
(52,7g) vao (luu y: nhiét d6 bén trong dugc tang dén khoang 29,5°C trong 15 phut lam
mét c6 thé duge yéu cdu). Khudy hdn hop mau vang & khoang 25°C trong NLT 4 gio.
Quan sat sy chuyén ho4 vt li€u khoi dau thanh san phém 99,5% béng HPLC sau thoi
gian phan Uing 3 gio.

Thém mot cach tir tir 12,5% trong luong nude mudi (500g) vao dé 1am ngimg
phan ung. Khuiy hén hop & 20°C trong NLT 30 phiit va cho phép l&ing trong NLT 15
phut. Tach pha trong nudc phia dudi (khoang 560mL) (Iwu 1y: con lai nhil trong bat ky
trong pha hitu co phia trén). Rira pha hitu co bang 10% dung dich axit xitric (500g x2).
Nap mot cach tir tir 500g 5% NaHCO; dung dich trong nuéc vao trong binh thét cd.
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Khudy hdn hop & 20°C trong NLT 30 phtt va cho phép ling trong NLT 15 phut. Tach
pha hitu co phia trén. Nap 500g 25% dung dich nuéc mudi vao. Khudy hdn hop & 20°C
trong NLT 15 phut va cho phép ling trong NLT 15 phut. C6 dic pha hitu co phia trén
dén khoang 200mL thé tich trong chan khong. Diéu chinh dung dich dén khoang 30°C,
v loc bo mudi vo co. Toluen (50mL) dugce sir dung dé rira. C6 ddc phan loc gom lai
dén khoang 100mL thé tich. Thém axetonitril (400mL) vio va gia nhiét hén hop dén
khoang 80°C dé dat dugc dung dich trong. Lam mat mot cach tir tir dung dich dén 20°C
& te d6 10°C/gidy va tron & 20°C qua dém (san phdm duoc két tinh ¢ khoang tir 45 dén
50°C, néu can, vat liéu dang hat c6 thé duoc thém vao & 50°C). Tiép tuc lam mat mot
céch tir tir bun nhio dén khoang -10°C & tbc d6 10°C/gid. Tron bun nhdo & khoang -
10°C trong NLT 6 gi¢. Gom san phdm bang viéc loc va rira bang axetonitril dugc 1am
mét so bd (100mL). Lam khé chét ran trong chan khong & 50°C qua dém (72,0g, 85%).
MS-ESI: 419 (M+1); mp: 109 dén 110°C (khéng duoc hidu chinh); 'H NMR (CDCl):
8 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, 2H), 2,80 (s, 2H), 3,38 (m, 4H), 6,98 (m, 2H), 7,29 (m, 2H).

Vi du 6: Téng hop 1-((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)-
metyl)piperazin dihydroclorua (hop chét (I))

Nap san phdm amin ho4 khir Boc (hop chét (H), 72,0g) va IPA (720mL) vao binh
thét cb RB ba ¢b 2,0L duoc trang bi véi dung cu khqu co hoc. Khuéy hdn hop & nhiét
d6 trong phong trong 5 phit va thém 59,3g dung dich nudc ddm déc hydroclorua vao
bun nhéo. Didu chinh hdn hop phan tmg dén nhiét do bén trong bang khoang 65°C (dat
duoc dung dich trong va khong mau). Khudy hdn hop phan tmg & khoang 65°C trong
NLT 12 gio.

Lam mét mdt cich tir tir san phiAm bin nhéo dén -5°C (10°C/gid). Tron san phim
bun nhdo & khoang -5°C trong NLT 2 gio, gom bang viéc loc. Rira banh uét bang IPA
(72mL) va 1am khé & 50°C trong chan khong qua dém dé thu duoc 73,8g (95%) san
phdm mong mudn 13 bis-hydroclorua IPA solvat (d6 tinh khiét >99,5% dién tich dinh &
210nm). MS-ESI: 319 (M+1); 'HNMR (D20): 8 1,00 (s, 6H), 1,19 (d, /=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, 4H), 3,55 (s, br,
4H), 3,82 (s, 2H), 4,02 (bd bay, J=6,0 Hz, 1H, IPA), 7,16 (d, J=8,1 Hz, 2H), 7,45 (d,
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J=8,1 Hz, 2H); 'HNMR (CDCL): & 0,86 (s, 6H), 1,05 (d, J=6,0 Hz, 6H, IPA), 1,42 (t,
J=6,1 Hz, 2H), 2,02 (s, br, 2H), 2,12 (m, 2H), 3,23 (m, 4H), 3,4 (s, br, 4H), 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 (hop chit (N))

Nap 4-clo-3-nitrobenzensulfonamit, hop chat M (10,0g), diisopropyletylamin
(17,5g), (tetrahydro-2H-pyran-4-yl)metanamin (7,0g) va axetonitril (150mL) vao binh
thét ¢d RB ba ¢ 500mL duoc trang bi véi dung cu khuéy co hoc. Piéu chinh hdn hop
phan tng dén nhiét d§ bén trong bing 80°C va khudy trong khéng it hon 12 gid.

Lam mat dung dich san phdm dén 40°C va khudy trong khong it hon 1 gid cho
dén khi quan sat su két tha. Lam mat tiép san phém bun nhéo dén 20°C. Nap mot cach
tir tir nude (75mL) vio trong khong it hon 1 gios va lam mét hdn hop dén 10°C va khudy
trong khong it hon 2 gi¢ trwde khi gom béng viéc loc. Rira banh loc béng hdn hop 1:1
gém axetonitril:nuéc (40mL). Sau dd, tao bun nhdo lai banh uét trong nudce (80mL) ¢
40°C trong khéng it hon 1 gio trudc khi gom bang viéc loc. Rtra banh uwét bang nudc
(20mL), va lam khé ¢ 75°C trong chén khong d8 thu dugc 12,7g san phdm mong mudn
c¢6 d6 tinh khiét 99,9% va véi hiéu sudt duge didu chinh trong luong 91%. 'H NMR
(DMSO-ds): & 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 (d, J=9,3 Hz, 1H), 7,32 (s, NHz, 2H), 7,81(dd, /=9,1 , 2,3 Hz, 1H),
8,45 (d, J=2,2 Hz, 1H), 8,54 (t, /=5,9 Hz, 1H, NH).

Vi du 8: Téng hop tert-butyl 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)benzoat (hop chét
X))

Cdc suy xét chung: dic tinh hod hoc nay 1a nhay véi khong khi va hoi Am duoc
xét dén. Trong khi tién chit xtc tac & trang thai rén ctia chung, dang kho c6 thé duge xtr
1y va duoc luu tri trong khong khi ma khong can phai ¢6 canh bao ddc biét, viec tiép
xuc voi lugng thAm chi nho ctia dung moi ¢6 thé 1am cho ching dé bi phan huy. Két qua
13, d4u vét ciia oxy hogc cac chét oxy ho4 thich hop khac (vi du, dung mdi peroxit) phai
duoc loai bo trudce khi két hop tién chét xtc tac v6i dung moi va su chdm séc phai duge

sir dung dé ngan ngira su di vao cla oxy trong thoi gian phan Gmg. Ngoai ra, viéc cham
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séc phai thue hién viéc st dung thiét bi kho, dung méi va c4c thudc thir d& ngin nglra
sw hinh thanh cc san phdm phu khéng mong mudn. Natri t-butoxit duge sit dung trong
phan g nay la hut 4m va no nén dugc xir ly mot cach diing dén va dugc luu trit trude

hodc trong khi sit dung.

Nap mudi bis-hydroclorua (hgp chat (I), 42,5g) va toluen (285ml) vao binh thét
¢b RB ba ¢b 2,0L duoc trang bi véi dung cu khqu co hoc. Thém 20% K3PO4 (285ml)
vao va khudy hdn hop hai pha trong 30 phut. Tach céc 16p va rira 16p hitu co bang 25%
NaCl (145ml). C6 dac 16p hitu co dén 120g va duoc st dung trong phan tmg ghép cap
ma khéng cin phai tinh ché thém.

Két hop NaOtBu (45,2g) va hop chét (I) trong dung dich toluen (120g dung dich
— hidu sult duoc didu chinh 30g) trong THF (180ml) trong binh phén tng thich hop va
phun bang nito trong NLT 45 phut. Két hop Pdadbas (0,646g), hop chét (7) (0,399g), va
hop chét (D) (40,3g) trong binh phan tng thir hai thich hop va lam sach bang nito cho
d&n khi ham luong oxy bang 40ppm NMT. Bang céch str dung 4p sudt nito, thém dung
dich chira hop chit (I) va NaOtBu trong toluen/THF vao qua 0,45um bd loc ndi tuyén
vao binh phan ting thit hai (chét xtc tac, hop chét (J) va hop chit (D)) va rira bang nito
dugce phun THF (30ml).

Gia nhiét hdn hop thu dwoc dén 55°C kém khudy trong NLT 16 gio, sau d6 lam
mét dén 22°C. Pha lodng hdn hop bang 12% NaCl (300g) tiép theo THF (300ml). Tach
cac 16p.

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

Khudy 16p hitu co bang dung dich méi dugc tao ra chira L-xystein (15g),
NaHCOs (23g) va nuéce (262ml). Sau 1 gio, tich cac 16p. Rira 16p hitu co bang 12%
NaCl (300g), sau d6 loc qua 0,45pm b loc ndi tuyén. C6 dic dung dich duge loc trong
chan khong dén khoang 300mL va ép xuét ba 14n bing heptan (mdi 1in 600mL.) dé loai
bd THF.

C6 dic hdn hop thd dén 6 thé tich va pha loing bang xyclohexan (720ml). Gia
nhiét hdn hop dén 75°C, giit trong 15 phut va sau d6 lam mat dén 65°C trong NLT 15
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phit. Nap vét liéu dang hat vao va gitt hdn hop & 65°C trong 4 gio. Lam mat huyén phu
dén 25°C trong NLT 8 gio, sau d6 giit & 25°C trong 4 gio. Loc chit rén va rira bing
xyclohexan (90ml) va l1am kho6 & 50°C trong chén khong.

Téch duogc 52,5g (hidu suit 889%) chit rén mau tring. Piém néng chay (khong
hidu chinh) tir 154 dén 155°C. 'TH NMR (DMSO-de): § 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 (dd, J=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, 1H).

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 chat
@)

Chudn bi dung dich: 10% KH2PO4 (trong nuéc): KHoPO4 (6g) trong nudc (56g);
2:1 heptan/2-MeTHF :heptan (16mL) trong 2-MeTHF (8mL).

K&t hop hop chit (K) (5,79g), kali tert-butoxit (4,89g), 2-metyltetrahydrofuran
(87mL) va nuée (0,45mL) trong binh phéan tmg thich hop trong nito va gia nhiét dén
55°C cho dén khi hoan thanh phéan ting. Lam mét hdn hop phan tmg dén 22°C, rira bang
10% dung dich KH>PO4 (31g) hai l4n. Sau d6, rtra 16p hitu co bang nuéce (30g).

Sau khi loai bo 16p trong nuéec, cd déc 16p hitu co dén 4 thé tich (khoang 19mL)
va gia nhiét dén khong cao hon 50°C. Thém mét cach tir tir heptan (23ml) vao. Theo
cach khac, sau khi loai bd 16p trong nuée, c6 dic 16p hitu co dén 5 thé tich va gia nhiét
dn khong cao hon 70°C va thém mét céch tir tir 5 thé tich heptan vio. Lam mat huyén
phu thu duge dén 10°C. Sau d6, gom chét rin bang viéc loc chan khong kém tudn hoan
lai dich 1ong va rira banh loc bing 2:1 heptan/2-MeTHF (24ml). Viéc 1am khé chét ran
& 80°C trong chan khong thu dugc 4,0g hop chét (L) trong khoang 85% hiéu suét dugc
didu chinh trong lwong. 'H NMR (DMSO-ds): 60,91 (s, 6H), 1,37 (t, /=6,4 Hz, 2H),
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),
6,34 (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),
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7,37 (d, /=2,6 Hz, 1H), 7,44 (t, J= 3,0 Hz, 1H), 7,72 (d, J=9,0 Hz, 1H), 7,96 (d, /=2.7
Hz, 1H) & 11,59 (m, 1H).

Vi du 10: Téng hop 4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yljmetyl}-
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 (hop chat (1))

Chuén bi dung dich truéc phan ing: 10% Axit axetic: Axit axetic (37mL) trong
nude (333g); 5% NaHCO3: NaHCOs3 (9g) trong nude (176g); 5% NaCl : NaCl (9g) trong
nude (176g).

Két hop hop chit (N) (13,5g), DMAP (10,5g), EDAC (10,7g) va diclometan
(300mL) trong binh phan tmg thich hop va khudy & 25°C. Nap axit (hop chét (L), 25g),
Et:N (8,7g) va diclometan (120mL) vao binh phan ting thit hai thich hgp. Nap mét cach
tir tir dung dich axit thu duoc (hop chét (L)) vao huyén phii khéi ddu chira hop chat (N)
va khuly cho dén khi hoan thanh phan tmg. Sau do6, nap N,N-dimetyl-etylendiamin
(9,4g) vao hdn hop phan tng kém khudy lién tuc. Lam 4m hén hop phéan tmg dén 35°C
va rira bang 10% dung dich axit axetic (185mL) hai l4n. Pha lodng 16p hitu co phia dudi
béng nhiéu diclometan (75mL) va metanol (12,5mL). Sau d6, rira 16p san phém hitu co
bang 5% dung dich NaHCO3 (185mL) va sau do rira bang 5% dung dich NaCl (185mL)
& 35°C. Tach 16p hitu co phia duéi va sau d6 c6 dic dén 8 thé tich (khoang 256mL)
duge pha lodng bing metanol (26mL) va lam 4m dén 38°C. Nap mot cach tir tir etyl
Axetat (230mL) vao. Lam mat mot cach tur tir huyén phti thu duoc dén 10°C va sau d6
loc. Rira banh uét hai 14n bang hdn hop 1:1 gdm diclometan va etyl axetat (khoang 2
thd tich, 64mL). Sau khi 1am khé banh w6t & 90°C, tich 32g (84%) hop chit (1). 'H
NMR (DMSO-dg): & 0,90 (s, 6H), 1,24 (m, 2H), 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, /= 3,4, 1,9 Hz, 1H),
6,66 (dd, J= 9,1, 2,2 Hz, 1H), 7,01 (m, 2H), 7,31 (m, 2H), 7,48 (m, 3H), 7,78 (dd, /=
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, J/=5,9 Hz,
1H, NH), 11,65 (m, 1H).

Vi du 11: Téng hop ((1R,4R)-4-hydroxy-4-metylxyclohexyl)-methanamini 4-metyl-
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Buéc A: nap 1,49g xyclohexandion monoetylen axetal (1,0 duong lugng) va
15mL toluen vao binh phan tmg thich hop. Troén hdn hop trong 30 phut & 10°C. Nap
1,4M dung dich metylmagie bromua (2,32 duong luong) trong Toluen-THF (75-25) vao
binh phan tng khéc va trdn & 15°C. Thém nho giot dung dich vat li¢u khoi dau vao dung
dich Grignard ¢ khoang tu 10 dén 20°C trong 4 gid (tdc d6 thém = 0,1mL/phut). Kiém
tra tién trinh phan ting bang TLC. Khi hoan thanh phan ting, nap mot cach tir tir hén hop
phan g vao 24% dung dich amoni clorua (20mL) & nhi€t d6 25°C. Tron hdn hop phan
{mg va ling, tach 16p hitu co va chiét 16p trong nuéc bing etyl axetat (3 x 20mL). Loc
cac 16p hitu co gom lai qua tng natrisulfat va c6 dic phén loc béng viéc chung cét dén
kho. Tach 1,57g chit rén tho (hidu sudt 95%) va cho vao bude tiép theo. 'H NMR (400
MHz, Cloroform-d;) & 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 boi TLC (hexan-EtOAc = 1-1).

Buéc B: nap 18mL 0,005N dung dich axit clohydric (0,02 duwong lugng) vao
phan con lai chung cAt tir Bu6c A. Tron hdn hop phan tng & 70°C trong 3 gidr va kiém
tra bang TLC. Khi hoan thinh phén g, 1am mat hdn hop phéan tmg dén 25°C va nap
vao binh thich hop khic chira 22mL 5% dung dich natri clorua. Tron hdn hop phan ting
cho dén khi tAt ca cdc mudi dugc hoa tan tiép theo chiét bang Etyl Axetat (8x200mL).
Loc céac 16p hitu co gom lai qua tng natri sulfat va c6 dic phan loc bang viéc chung cht
dén kho. T4ch san phém (hiéu suit 99,38%) va duoc sir dung mdt cach truc tiép o budc
tiép theo. 'H NMR (400MHz, Cloroform-d;) 8 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).

Budc C: Hoa tan san phim Budc B (0,25g) bing toluen (5ml) vao binh thét cb
ba ¢b 25mL duoc trang bi véi by Dean-Stark. Tao bot nito qua binh phan g & loai
bod khong khi. Nap 0,585¢ nitrometan (5 duong luong) vao binh phan Gng tiép theo
0,052g N,N-dimetyletylendiamin (0,3 duong lugng). Gia nhiét hdn hop phan ung dén
hdi Iy, loai bd nuée bing biy Dean-Stark. Tron hdn hgp phén tng & hdi luu trong 1
gity va kiém tra béang thir nghiém HPLC. Sau d6, 1am mat hén hop phan ting dén 20°C
khi thir nghiém san phAm HPLC duoc dn dinh, c6 dic sau d6 ép xuét bang EtOAc va
heptan dén kho. Tinh ché phén con lai trén cot CombiFlash (c6t 12g) tir Hexan/EtOAc
80-20 dén 60-40. Phan tich phan chiét bing HPLC va TLC, chung c4t phan doan chira
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san phém dén kho. Thu duge dau cb dic 0,23g (hidu suét 68,09%) va dugc str dung &
bude D. 'H NMR (400 MHz, Cloroform-d;) & 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).

Budc D: Thém chét xdc tic Crabtree (0,471g; 0,585mmol) trong nito vao binh
phén tng SS Parr dugc khudy 450mL. Lam sach binh phén tng bang nito va dung dich
chita (S)-1-metyl-4-(nitrometyl)xyclohex-3-enol (34,88g; 58,5mmol) trong DCM
(100mL). Thém DCM (80mL) dugc phun nita vao, lam sach binh phan tmg bang argon,
hydro va 4p suét 100psig. Khudy hdn hop trong 4 gidr & 30°C. Kiém tra quy trinh phan
ting bang NMR, cb dic thanh dAu, ép xuét 2 14n bang THF (50mL) sau d6 pha loang
bang THF (50mL). Cho san phim vao viéc khtr RaNi tiép theo & buéc E. 'H NMR
(Cloroform-di): & 4,33 (dJ = 7,3Hz, 2H), 4,32 (J=6,5 Hz, 1H), 2,36 - 2,20 (m, 1H), 1,92
- 1,69 (m, 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 luong 3 1in bang
THF. Thém RaNi, dung dich chia (1R,4R)-1-metyl-4-(nitrometyl)xyclohexanol va
THF (50mL) trong nito trong binh phan tmg SS Parr duge khudy 450mL. Lam binh
phén ting bang nito, hydro va viéc hydro hod dwoc thuc hién & 40psi trong 4 git ¢ 50°C.
Kiém tra phan g bang GC va khi hoan thanh, loc hdn hop qua phéu loc propylen bing
dia loc dit diatomit/thuy tinh polyetylen d8 loai bo chét xuc tac. THF dugce st dung lam
dung dich rira dé chiét san phém con lai tir banh loc. Phan loc gom lai thu duge dung
dich hd phach ma dugc cho mgt cach truc tiép vao budc tiép theo. 'H NMR (400 MHz,
Cloroform-d;) & 2,61 (d, J = 6,5 Hz, 2H), 1,25-1,0 (m, 12H), 0,80-1,17 (m, 3H).

Buéc F: thém 9,86g dung dich chira Budc E vao 500mL binh thot cb day tron
va chung cit dén kho, ép xuét hai 14n bang axetonitril va sau d6 hoa tan trong axetonitril
(100mL). Thém hydrat ctia axit 4-metylbenzensulfonic (11,68g) vao dung dich ngay khi
chit rin duoc tao thanh va nhiét d6 ting dén 40°C. Trdn bun nhio & 50°C trong 2 git va
1am mat dén 20°C trong 12 gid. Loc chét rin va rira bing 40mL axetonitril. Lam kho
banh wét trong chan khéng dé thu duoc 14,24g san phim (hiéu suat 77%). "TH NMR (400
MHz, Do te ri Oxit-d2) & 2,79 (d, T = 7,0 Hz, 2H), 1,48-1,68 (m, 5H), 1,31-1,46 (m, 2H),
0,90-1,29 (m, 5H).
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Vi du 12: Téng hop 4-({[(1R,4R)-4-hydroxy-4-metylxyclohexyl]metyl}-amino)-3-
nitrobenzensulfonamit (hop chit (P))

Két hop 4-clo-3-nitrobenzensulfonamit (6,5g, 27,5mmol) va ((1R,4R)-4-
hydroxy-4-metylxyclohexyl)metanamini 4-metylbenzensulfonat (11,26g, 35,7mmol)
trong 35mL axetonitril va khudy. Thém N,N-diisopropyletylamin (8,88g, 68,7mmol)
vao bun nhio & nhiét d6 moi trudng dé dan dén sy thu nhiét (tir 200 dén 17,5°C). Sau
10 phut, gia nhiét hdn hop phan ung dén 80°C va duy tri & nhiét 46 d6 trong 24 gio.
Kiém tra phan g d6i v&i sy hoan thanh béi HPLC. Khi hoan thanh phéan tmg, 1am mat
h8n hop phan tmg dén 40°C. Thém nuée (32,5mL) vao trong 15 phut va giit trong 30
phut. Thém tiép 74,5mL nudc vao trong 30 phut. San phdm dang rin duoc két tha sém
sau khi thém phan nuéc thir hai vao. Sau khi khudy trong 1 gi& & 40°C, cho phép lam
mét hdn hop san phdm dén 20°C, khudy trong 12 gid va sau d6 lam mat dén 0°C kém
khudy trong 2 gids nita. Loc san phidm va lam khd trong chan khong dé thu duoc 8,8g
san phim (hiéu sudt 93%; d6 tinh khiét >99 pa%). 'H NMR (400 MHz, DMSO-de) 8
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 du 13: Téng hop 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 (hop chét (2))

Trén sulfonamit 4-((((1R,4R)-4-hydroxy-4-metylxyclohexyl)metyl)amino)-3-
nitrobenzensulfonamit (8,00g, 23,29mmol), EDAC-HCI (5,80g, 30,3mmol) va DMAP
(8,54g, 69,9mmol) trong DCM (186mL, 14 thé tich) thanh bun nho c6 mau vang. Thém
dung dich chta axit, 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  (13,3g,
23,29mmol) va TEA (6,49mL, 46,6mmol) trong DCM (80mL, 6 thé tich) trong 2,5 gio
bing phdu bd sung tiép theo rira bang 10mL DCM. Sau khi tron trong 12 gid, thém
NI,NI-dimetyletan-1,2-diamin (5,09mL, 46,6mmol) vao va tiép tuc khqu o 20°C trong
5 gio. Rira hdn hop phan tng bing 10% HOAc (130mL, 3x). Rira 16p hitu co bang 5%
NaHCOs (140mL) va 5% NaCl (140mL). Lam khé 16p hitu co qua Na2SO4 va cd dac
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dén 7 thé tich cta dung dich DCM. Thém nhé giot metanol (10 thé tich, 140mL) vao
trong 2 gi¢ va sau d6 1am mat dung dich dn 15°C ngay khi d6 san phdm két tia. Lam
mat hdn hop san phdm dén 5°C va tron trong 2 gid. Khi loc chét rén va 1am kho bang
nito trong 2 gid, thu dugc 17,35g san phim (hiéu suit 83%; do tinh khiét >99,5 pa %).
'H NMR (400 MHz, DMSO-ds) 8 ppm 11,57 - 11,59 (bs, 1H), 8,48 - 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 Hz, 1H), 6,35 (dd, /= 3,4, 1,8 Hz, 1H),
6,16 (d,J=2,2 Hz, 1H), 4,41 - 4,44 (m, 1H), 3,71 - 3,75 (m, 2H), 2,98 - 3,51 (m, 11H),
2,74 - 2,76 (m, 3H), 2,02 - 2,26 (m, 6H), 1,88 - 1,92 (m, 2H), 1,47 - 1,70 (m, 5H),
1,24 - 1,40 (m, 4H), 1,08 (s, SH), 0,89 (s, 6H).

Céc phuong an dugc mé ta trén ddy dugc du dinh don thuén 1a léy lam vi du va
ngudi ¢6 hidu biét trung binh trong linh vuc nay s& nhan biét hoic s& c6 kha ning x4c
dinh viéc st dung khong nhiu thir nghiém thong thudng, cac dang twong duong cia
céc hop chit cu thé, vat lidu va quy trinh. T4t ca cac dang twong duong nay dugc xem

12 nim trong pham vi clia sang ché va dugc bao gom badi yéu cau bao hd kém theo.
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YEU CAU BAO HQ

1. Hop chét c6 cong thic:
COgtBU

@)
|
N
Br

2. Quy trinh diéu ché hop chét theo diém 1, trong d6 quy trinh nay bao gdm bude:

N/
y

Ir=

(x) két hop hop chét c6 cong thitc (B):

HO N
NN
H B);
v6i hop chét c6 cong thire (C):
CO,R
F

Br  (C), trong do6 R la tert-butyl,

va mubi tert-butoxit trong dung méi hiru co d8 tao ra hop chét theo diém 1.

3. Quy trinh theo didm 2, trong d6 hop chit c6 cong thirc (C) dugc tao ra theo cac
budc sau day:
(a) két hop hop chit c6 cong thirc (A):
[

Br (A)
véi RMgX trong dung mdi hitu co khong proton; trong d6 R 1a tert-butyl va X la
Cl, Br hoacI; va
(b) két hop Ci dén Ciz alkyl cloformat hogc di-(C1 dén Cp alkyl)dicacbonat véi

san phdm ctia budc (a) dé tao ra hop chét c¢6 cong thire (C).

4. Quy trinh theo diém 3, trong d6 di-(C1 dén Cr2alkyl)dicacbonat 13 di-tert-butyl

dicacbonat.

-48-



29354

5. Hop chét c6 cong thirc:

Cl
tert-butyl 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)benzoat.

6. Quy trinh didu ché hop chét theo diém 5, trong d6 quy trinh nay bao gbm céc budc:
¥) két hop hop chét c6 cong thirc (B):

HO A~

Z -

H ®B);
v6i hop chét ¢6 cong thire (C):

CO,R
F

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

va mudi tert-butoxit trong dung méi hitu co dé tao ra hop chét c6 cong thirc (D):

CO,R
NN
Br (D), trong d6 R 1a tert-butyl;
() két hop hop chét c6 cong thirc (D), trong d6 R 1a tert-butyl, véi hop chat

¢6 cong thuc (I):

N
() o

C
cl O @,

ngudn paladi, mudi tert-butoxit, va phdi tir phosphin trong dung méi hitu co khong
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proton dé tao ra hop chét theo diém 5.
7. Quy trinh theo diém 6, trong d6 ngudn paladi 1 Pdzdbas.

8. Quy trinh theo diém 6 hoic 7, trong d6 phéi tir phosphin 12 hop chét ¢6 cong thirc
¥):

Sk

9. Quy trinh theo diém 6, trong d6 hop chit c6 cong thirc (C) duge tao ra theo cac
budc sau day:
(a) két hop hop chét ¢6 cong thire (A):
I
>
Br (A)
v&i RMgX trong dung mdi hitu co khéng proton; trong do R 1a tert-butyl va X la
Cl, Br hoac I; va
(b) két hop C1 dén Ci2 alkyl cloformat hogc di-(C1 dén Ciz alkyl)dicacbonat véi

san phdm ctia bude (a), d8 tao ra hop chét ¢ cong thire (C).

10. Quy trinh theo didm 9, trong d6 di-(C1 dén Ci2 alkyl)dicacbonat la di-tert-butyl

dicacbonat.
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