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Trong cac té bao ES, EZH1 va EZH2 cing c6 chirc ning tham gia vao
viéc bao vé cac t& bao ES (tai lidu phi sang ché 6). EZH1 va EZH2 con cling
hoat dong trong viéc hinh thanh va bao vé céc nang 16ng va su biét hoa cac té
bao Merkel, va c4 hai con duge bdo cdo rang déng vai trd quan trong trong viée

duy tri cac té bao gbc tao mau (tai liéu phi sang ché tir 8 dén 12).

Su biéu hién quéa muc ctia EZH2 cho dén nay da dugc bao céo & rat nhiéu
bénh ung thu bao gdm ung thu tuyén tién liét, ung thu v, ung thu da day, ung
thu phéi, ung thu budng trimg, ung thu tuyén tuy, ung thu thén, va du va ung
thu dau ¢d, va tién lugng kém trong mdt sd bénh ung thu nay dugc béo céo cd
lién quan dén sy biéu hién qua mirc ciia EZH2 (tai liéu phi sang ché tir 13 dén
21). Co cac bao céo trinh bay rang EZH2 ha guc dong té bao c6 ngudn gdc tir
bénh ung thu nhu viy (e ché su phat trién ciia t& bao (tai liéu phi séng ché 13 va
22). Khi EZH2 dugc biéu hién qua mc trong dong té bao biéu mo khong phai
cua bénh ung thu, dac diém kiéu hinh ctia cac bénh ung thu xuét hién, nhu sur
xam 14n va sy phat trién gia ting cla té bao trong mdi truong thach mém (tai

liéu phi sang ché 14).

O u lympho thé nang hoic té bao u lympho té bao B 16n xam 14n loai té
bao B trung tdm thé nang, cac dot bién soma da dugc tim thay trong tyroxin 641,
alanin 677, va alanin 687 (Y641F, Y641N, Y641S, Y641H, Y641C, A677G, va
A687V) cia EZH2, va céac dot bién ndy da duoc bao céo 1a ¢6 EZH2 tang dong
dé tang cudng dang ké cac mirc 46 bién db6i H3K27me3 ndi bao (tai liéu phi
sang ché tir 23 dén 26). Céc hop chét trc ché dic hidu enzym hoat tinh cia EZH2
trc ché, cé in vitro 13n in vivo (cic mau ghép ngoai lai), sy phat tridn cia dong té

bao ung thu ¢6 d6t bién soma nay trong EZH2 (tai liéu phi séng ché 27 va 28).
Céc thuc té nay cho thdy ring viéc tach roi EZH2 hodc sy e ché hoat tinh
enzym cuiia n6 la hitu ich trong viéc diu tri cac bénh ung thu lién quan dén su
biéu hién qua mic EZH2 hodc dot bién soma trong EZH?2.
Mic du su bién ddi 4c tinh cua cac té bao chtra EZH?2 d3 duoc biét dén

rong rdi, van con nhiéu viéc phai phan tich vé su lién quan cua EZHI1 d6i vai sy
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bién déi 4c tinh cua cac té bao. Tuy nhién, gin ddy ngudi ta phét hién ra rang su
trc ché thong thuong PRC2 ngin chin sy tién trién ctia bénh ung thu bach cau
dang tay cAp tinh gay ra bdi gen MLL-AF9 dung hop, trong khi su trc ché cua
riéng EZH2 1a khong du cho sy ngn chin nay (tai liéu phi sang ché 29). Diu
nay c6 nghia 1a sw irc ché cia riéng PRC2-EZH2 1a khéng du dé ngan chan bénh
ung thu bach ciu dang tiy cap tinh gy ra bdi gen MLL-AF9 dung hop, va ring
sur trc ché ddng thoi cia PRC2-EZH]1 va PRC2-EZH2 1a cén thiét cho muc dich
nay.
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Ban chit ky thuit ciia sang ché

Vian dé k¥ thuat

Muc dich cta sang ché 1a nhim dé xut hop chit méi c6 trong lugng phan
tir thAp ma c6 hoat tinh EZH1 vd/hodc EZH2 va thé hién tic dung
chéng khbi u.

Giai phéap giai quyét van dé

Hop chit theo séng ché co tac dung tc ché ca EZH1 va hoat tinh EZH2
metyltransferaza. Hop chit nay c6 tac dung chéng ung thu véi céc bénh ung thu
phu thudc vao riéng EZH1, cac bénh ung thu phu thudc vao riéng EZH2, va cac
bénh ung thu phu thudc vao ca EZH1 14n EZH2, va dung dé diéu tri cac bénh

ung thu nay.
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Sang ché dé cap dén cac giai phép tir (1) dén (16) dudi day:
(1) Hop chét c6 cong thirc chung (I) hoic mubi dugc dung ctia né:

[Cong thirc 1]

trong do

R' 1a nguyén tir hydro, nguyén tir halogen, nhém C;-Cg alkyl tity y ¢ tir 1 dén 3
nguyén tir halogen, nhdm C;-Cg alkoxy tuy y ¢o tur 1 dén 3 nguyén tir halogen,
nhém C;-C¢ xycloalkyl, nhém C;-C¢ alkylcarbonyl, nhéom C,-Cg alkenyl, nhom
C,-Cg alkynyl, nhom C;3-Cg xycloalkenyl, nhéom phenyl, nhém di vong thom ¢c6 5
hodc 6 canh c6, trong vong clia n6, tir 1 dén 3 nguyén tir khac loai déc 1ap duoc
chon tir nhém bao gdm nguyén tit nito, nguyén tir oxy, va nguyén tit luu huynh,
hodc nhém di vong béo ¢6 5 hodc 6 canh tiy  ¢6 lién két khong bao hoa trong
mdt phin clia vong va ¢, trong vong ciia nd, 1 hodic 2 nguyén tir khic loai doc
1ap dugc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy, va nguyén ti

luu huynh, trong do

mdi trong s& nhém phenyl, nhém dj vong thom cé 5 hodc 6 canh, va nhém dj
vong béo ¢ 5 hodic 6 canh tly y c6 lién két khong bdo hoa trong mét phan cua
vong tly ¥ ¢o tir 1 dén 3 phén tir thé doc 1ap dugc chon tir nhém A duge mo ta
dudi day,

V la lién két don, nhom C,-Cy alkylen, hodc nhom oxy-C;-Cq alkylen,

R? 1a nguyén tir hydro, nhom C;-Cs alkyl, nhém C3-Cg xycloalkyl, nhém

bixyclo-Cs-Cg xycloalkyl, nhom di vong béo c6 5 hodc 6 canh c9, trong vong
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cua no, 1 hodc 2 nguyén tir khac loai doc 1ap dugc chon tir nhém bao gém
nguyén tr nito, nguyén tir oxy, va nguyén tr luu huynh, hodc nhom vong x04n
chira hai vong xodn ngung tu doc 14p dugc chon tir nhém bao gbm di vong béo
c6 tlr 4 dén 6 canh co, trong vong clia nd, 1 hodc 2 nguyén tir khac loai ddc lap
duoc chon tir nhém bao gdm nguyén tir nito, nguyén tr oxy, va nguyén tir luu
huynh va vong Cs-Cg xycloalkyl, trong d6mdi nhém trong s6 nhém C,-Cg alkyl,
nhém C3-Cg xycloalkyl, nhém bixyclo-Cs-Cg xycloalkyl, nhém c6 5 hodc 6 canh
di vong béo, va nhém vong xodn tly y ¢6 tir 1 dén 3 phén tir thé doc 1ap duoc

chon tir nhém C duge mo ta dudi day,
R’ 1a nhém C;-Cg alkyl,

R* 1a nguyén tir halogen hodc nhém C,-Cy alkyl tiy y c6 tir 1 dén 3 nguyén tir

halogen,
R’ 1a nhém C,-Cg alkyl hodc nhom C,-Cg alkoxy,
R® 1a nhém C;-Cg alkyl,

nhém A bao gdm nguyén tir halogen, nhém C,-Cg alkyl, nhom nhém C;-C
alkoxy, va nhém di vong béo ¢6 5 hodc 6 canh cd, trong vong cla no, 1 hodc 2
nguyén tir khac loai doc 1ap dugc chon tir nhom bao gdm nguyén ti¥ nito, nguyén

tir oxy, va nguyén ttr luu huynh

(trong d6 mdi nhém trong s6 nhom C;-Cg alkyl, nhém C;-Cg alkoxy, va nhém dj
vong béo ¢6 5 hodc 6 canh tuy y co tur 1 dén 3 phén tir thé doc lap dugc chon tir

nhém B dugc mo ta dudi day),

nhém B bao gém nguyén tir halogen, nhém C;-Cg alkyl, va nhém dj vong béo ¢6
5 hodc 6 canh c0, trong vong cta no, 1 hodc 2 nguyén tir khéc loai doc lap duoc
chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh,

va

nhom C bao gc‘“)m nhom hydroxy, nhom formyl, nhém C,-Cs alkyl, nhém C,-Cg
alkylcarbonyl, nhém C,-C¢ alkoxy, nhém C,-Cg alkylsulfonyl, -NR?R? nhém
C,-C¢ alkoxy-C,-C¢ alkyl, nhdm di-C,-Cs alkylamino-C,-Cg alkyl, va nhém di
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vong béo co tur 4 dén 6 canh co, trong vong cuia né, 1 hoic 2 nguyén ti khac loai
doc lap dugc chon tir nhém bao gbm nguyén tir nito, nguyén tir oxy, va nguyén

&t Twu huynh

trong d6 mdi trong sb R*® va R?' doc 1ap 1a nguyén tir hydro, nhém formyl,
g g

hoac nhom C,-Cg alkyl).

(2) Hop chét theo muc (1) hodc mudi dugc dung ciia nd, trong dé trong

cong thue (1),

R' 14 nguyén tir hydro, nguyén tir halogen, nhém C;-Cg alkyl, nhém C;-Cg
alkoxy, nhdm C;-C¢ xycloalkyl, nhém C,-Cg alkenyl, nhom C,-Cs alkynyl,
nhém phenyl, nhém Cs-Cg xycloalkenyl, nhom di vong thom cé 5 hoédc 6 canh
c6, trong vong cua no, tu 1 dén 3 nguyén tir khac loai doc 1ap dugc chon tir
nhoém bao gdm nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh, hodc
nhém di vong béo ¢o 5 hodc 6 canh c6 lién két khong bdo hoa trong mot phin
cia vong va tlly y ¢6, trong vong cia nd, 1 hodc 2 nguyén tir khac loai doc 1ap
duoc chon tir nhém bao gdm nguyén tir nito, nguyén tr oxy, va nguyén tir luu

huynh.

(3) Hop chét theo muc (1) hoic (2) hoic mudi dugc dung cua né, trong dé
R' 1a nguyén tir hydro, nguyén tir halogen, nhém metyl, nhom etyl, nhém
metoxy, nhom etoxy, nhom xyclopropyl, nhém vinyl, nhém axetylen, nhom

phenyl, nhom xyclohexenyl, nhom dihydropyranyl, hodc nhém thiazolyl.

(4) Hop chat theo muc bt ky trong s6 cac muc tir (1) dén (3) hodc mubi
dugc dung cua nd, trong do R? 12 nhém C,-Cg alkyl, nhém C;-Cg xycloalkyl,
hodc nhém di vong béo ¢ 5 hodc 6 canh cd, trong vong ciia nd, 1 hodc 2 nguyén
tir khac loai doc 1ap dugc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy,

va nguyén t luu huynh, trong dé

moi trong s6 nhém C;-C alkyl , nhém C;-Cg xycloalkyl, va nhém di vong béo
c6 Shoac 6 canh tuy y cotu 1 dén 3 phﬁn tir thé doc 1ap duoc chon tir nhom bao
gém nhém C;-Cg alkyl, nhom C,-Cg alkylsulfonyl, nhém C,-C¢ alkylamino, va

nhom di-C,-Cg alkylamino.



21206

(5) Hop chét theo muc bét ky trong s6 cac muc tir (1) dén (4) hogic mudi

dugc dung cua no, trong do
V 1a lién két don hodic nhém metylen,

R’ 13 nhom metyl, nhém xyclohexyl, nhom tetrahydropyranyl, hodc nhém
piperidyl, va

R’ 12 nhém metyl, trong d6

mdi trong sé nhém xyclohexyl, nhom tetrahydropyranyl, va nhém piperidyl c¢6
mét phén tir thé doc 14p duogc chon tir nhém bao gém nhém metyl, nhém etyl,
nhdém etylsulfonyl, nhém metylamino, nhém dimetylamino, va nhém

etylmetylamino.
(6) Hop chét co cong thire chung (II) hoic mudi duoc dung ciia né:
[Cong thuc 2]

10

R' <~ CHs

| NH
O._NH O
CH,

R 0
e} U R9
H,C Nla
R ()

trong d6

R’ 1a nguyén tir hydro, nguyén tir halogen, nhém metyl, nhém etyl, hoic nhém
xyclopropyl;

mdi trong s6 R® va R’ ddc 14p 14 nguyén tir hydro, nhém metyl, hodc nhém etyl;
R'" 12 nhém metyl, nhom etyl, hodc nhém metoxy; va

U la nguyén tir oxy hoac CH,.

(7) Mot hop chét bét ky duoc chon tir nhom sau day hodc mudi dugc dung

cua no:
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7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-(1-etyl-4-
piperidyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-{(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-bromo-2-[trans-4-(dimetylamino)xyclohexy!]-N-[(4-metoxy-6-metyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-2,4-dimetyl-N-[ (6-metyl-2-oxo0-
4-propyl-1,2-dihydropyridin-3-yl)metyl]-1,3-benzodioxol-5-carboxamit,
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-[trans-4-[N-
etyl(N-metyl)amino]xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-bromo-2-[[cis-4-(dimetylamino)xyclohexylmetyl]-N-[(4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-clo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
[trans-4-(metylamino)xyclohexyl]-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-metoxy-6-metyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
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2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-7-flo-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
(2S)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
4,7-diclo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit,
7-(xyclopenten-1-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-phenyl-1,3-benzodioxol-5-carboxamit,
7-(xyclohexen-1-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-(3,6-dihydro-2H-pyran-4-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxamit,

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-vinyl-1,3-benzodioxol-5-carboxamit,
2-(trans-4-(dimetylamino)xyclohexyl)-N-[(4,6-dimetyl-2-o0x0-1,2-
dihydropyridin-3-yl)metyl]-7-etynyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-xyclopropyl-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit, va
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-7-etyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit.
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(8) Mot hop chét bat ky dugc chon tir nhém sau déy hogc mudi duge dung
cua né:
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-o0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
(2S)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
4,7-diclo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit, va
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-7-etyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit.

(9) Dugc phim chira hop chét theo muc bét ky trong s6 cac muc tir (1) dén
(8) hodic mudi dugc dung ciia né 1am thanh phén hoat tinh.

(10) Chét trc ché hoat tinh enzym EZH1 vd/hodc EZH2 chira hop chét theo
muc bét ky trong s cac muc tir (1) dén (8) hodc mudi dugc dung ctia né lam
thanh phén hoat tinh.

(11) Thudc diéu tri khdi u ma c6 kha ning didu trj khdi u bang cach {rc ché

hoat tinh enzym EZH1 va/hodc EZH2, thudc diéu tri nay chira hop chét theo
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muc bat ky trong s6 cac muc tir (1) dén (8) hodic mudi duge dung cia nd 1am

thanh phén hoat tinh.

(12) Thubc chéng khdi u chira hop chit theo muc bét ky trong sb cac muc

tlr (1) dén (8) hoic mudi dugc dung ciia né 1am thanh phén hoat tinh.

(13) Thubc chéng khdi u theo muc (12), trong d6 khéi u 14 u lympho, u
dang que, bénh bach ciu, ung thu phéi, ung thu da day, ung thu tuyén tién liét,

ung thu dai tryc trang, ung thu budng trimg, hodc ung thu gan.

(14) Thubc didu tri khdi u ma thé hién sy biéu hién qué mirc EZH!1
va/hodc EZH2, thudc diéu tri nay chira hop chat theo muc bat ky trong sd céc

muc tir (1) d¢én (8) hoic mudi duoc dung ctia né 1am thanh phan hoat tinh.

(15) Thuéc diéu tri khdi u c6 dot bién EZH1 va/hoic EZH2, thude didu tri
nay chita hop chét theo muc bat ky trong sb cac muc tir (1) dén (8) hogc mudi

dugce dung cua né lam thanh phén hoat tinh.

(16) Thudc didu trj khdi u cé dot bién phirc chdt SWI/SNF, thudc diéu tri
ndy chita hop chét theo muc bat ky trong sb cac muc tir (1) dén (8) hodc mudi

duoc dung ctia n6 1am thanh phan hoat tinh.
Hiéu qua thyc hién sang ché

Hop chét theo sang ché hodc mubi duge dung cia né ¢ hoat tinh trc ché
EZH1 va/hoic EZH2 tuyét voi va tre ché sy phat trién ctia té bao. Do d6, hop
chit theo sang ché hosic mudi dugc dung ciia né 14 hitu ich 1am thube chéng khéi
u, dic biét 13, thube diéu tri khéi u nhu u lympho, cac u dang que, bénh bach cau,
ung thu phéi, ung thu da day, ung thu tuyén tién liét, ung thu dai tryc trang, ung
thu budng trimg, hodc/va ung thu gan. Hop chét theo sang ché hodc mubi duge
dung cta né c6 tac dung lam thube chira cic u ma ¢ thé diéu tri bang cach irc

ché hoat tinh enzym EZH1 va EZH2, bao gbm céc u néu trén.
M3 ta chi tiét sang ché
Trong ban mé ta nay, "nguyén tr halogen" 1a nguyén tir flo, nguyén tir clo,

nguyén tir brom, hodc nguyén tir iot.
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Trong ban md ta nay, thuét nglr "nhom C;-Ce alkyl" dé cap dén nhém
alkyl mach thing hodc mach nhénh ¢6 tir 1 dén 6 nguyén tir cacbon. Cac vi du
vé n6 bao gdm nhém metyl, nhém etyl, nhém propyl, nhém isopropyl, nhém
butyl, nhém isobutyl, nhém sec-butyl, nhom tert-butyl, nhém pentyl, isopentyl,
nhém 2-metylbutyl, nhém neopentyl, nhém 1-etylpropyl, nhom hexyl, isohexyl,
va nhom 4-metylpentyl.

Trong ban mo ta ndy, "nhém C3-Cg xycloalkyl " 1a nhém xyclopropyl,

nhém xyclobutyl, nhém xyclopentyl, hodc nhém xyclohexyl.

Trong ban md ta nay, thuét nglt "nhém C;-Ce alkoxy" dé cap dén nhém
C,-C alkoxy duoc tao nén tir nhom C,-Cg alkyl néu trén. Céc vi du vé né bao
gbém nhém metoxy, nhém etoxy, nhém n-propoxy, nhém isopropoxy, nhém
butoxy, nhém isobutoxy, nhom sec-butoxy, nhém tert-butoxy, nhom pentoxy,

isopentoxy, nhom 2-metylbutoxy, nhém hexyloxy, va nhém isohexyloxy.

Trong ban mo ta nay, thudt nglr "nhém C;-Cs alkylcarbonyl" dé cap dén
nhom ma trong d6 nhom carbonyl duge thé bing mot nhém C;-Cs alkyl néu trén.
Céc vi du v& nd bao gdm nhém axetyl, nhém etylcarbonyl, nhom propylcarbonyl,

va nhom isopropylcarbonyl.

Trong ban mo ta nay, thut nglt “nhom C,-Cg alkylen" dé cap dén nhém
ma trong dé mét nhém C;-Cg alkyl néu trén tao thanh phan tir thé héa tri hai.
Céc vi du vé né bao gdm nhém metylen, etylen, nhém propylen, va nhom

butylen.

Trong ban md ta nay, thudt ngit “nhém oxy-C;-Cs alkylen" dé cap dén
nhém ma trong d6 mdt nhém C,-Cg alkylen néu trén dugc thé bang mét nhém
oxy. Cac vi du vé né bao gbm nhém oxymetylen va nhém oxyetylen. Nhom oxy
lién két véi R®.

Trong ban mé ta nay, thuat ngit “nhém C,-Ce alkenyl" dé cap dén nhém
alkenyl mach thang hodc mach nhénh cé tir 2 dén 6 nguyén tir cacbon. Cac vi dy
vé n6 bao gdbm nhém vinyl, nhoém alyl, nhém 1-propenyl, nhém isopropenyl,

nhém 2-metyl-1-propenyl, nhom 2-metyl-2-propenyl, nhém 1-butenyl, nhom 2-
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butenyl, nhém 3-butenyl, nhém 1-pentenyl, nhém 1-hexenyl, nhéom 1,3-

hexadienyl, va nhom 1,5-hexadienyl.

Trong ban mo ta nay, thuat nglt “nhém C,-Cq alkynyl" dé cép dén nhém
alkynyl mach thang ho#ic mach nhanh c6 tir 2 dén 6 nguyén tir cacbon. Céc vi du
vé n6 bao gdm nhom etynyl, nhém 1-propynyl, nhém 2-propynyl, nhém 1-
butynyl, nhém 2-butynyl, nhém 3-butynyl, nhém 1-etynyl-2-propynyl, nhém 1-
metyl-2-propynyl, nhém 1-pentynyl, nhém 1-hexynyl, nhém 1,3-hexadiynyl, va
nhom 1,5-hexadiynyl.

Trong ban md ta ndy, thuat ngit “nhém C,-C¢ alkoxy-C;-Ce alkyl" dé céap
dén nhém ma trong d6 nhém C,-Cg alkyl néu trén dugc thé bing mdt nhom
C,-C¢ alkoxy néu trén. Céc vi du vé né bao gdbm nhém metoxymetyl, nhom
etoxymetyl, nhdm propoxymetyl, nhém isopropoxymetyl, nhom metoxyetyl,

nhém etoxyetyl, nhom propoxyetyl, va nhém isopropoxyetyl.

Trong ban mo ta nay, thuét ngir “nhom C;-Cs alkylsulfonyl" dé cap dén’
nhém ma trong d6 nhém sulfonyl dugc thé bang mét nhém C,-Cg alkyl néu trén.
Céc vi du vé& né bao gdm nhém metylsulfonyl, nhém etylsulfonyl, nhém

propylsulfonyl, va nhém isopropylsulfonyl.

Trong ban mé ta nay, thuit ngit “nhém di-C,-C alkylamino-C,;-Cs alkyl"
dé cap dén nhom ma trong d6 nhém C;-Cs alkyl néu trén dugc thé bing nhém
amino dugc thé bang hai nhém C;-Cs alkyl néu trén. Céc vi du vé& no6 bao gbm
nhém dimetylaminometyl, nhém dimetylaminoetyl, va nhom

dimetylaminopropyl.

Trong ban md ta nay, thuat ngit “nhém C;-Cq xycloalkenyl" la nhom
xyclopropenyl, nhom xyclobutenyl, nhém xyclopentenyl, hodc nhém
xyclohexenyl.

Trong ban mo ta nay, thuat ngit “nhém di vong thom" d& cap dén nhém
thu duoc tir hop chit don vong thom c6 5 hogic 6 canh chira tir 1 dén 3 nguyén tir
mé mdi trong s6 ching doc lap duge chon tir nhém bao gdm nguyén tir nito,

nguyén tir oxy, va nguyén ti luu huynh ngoai cacbon la cac nguyén tir tao vong.
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Céc vi du vé n6 bao gdm nhém furyl, nhém thienyl, nhém pyrrolyl, nhém
oxazolyl, nhdm isoxazolyl, nhém thiazolyl, nhoém isothiazolyl, nhém imidazolyl,
nhém oxadiazolyl, nhdm thiadiazolyl, nhom triazinyl, nhém pyrazolyl, nhém

pyridyl, nhém pyrazyl, nhém pyrimidinyl, va nhém pyridazinyl.

Trong ban mé ta nay, thuat nglt “nhém di vong béo" dé cap dén nhém thu
duoc tir hop chéat don vong béo cé tir 3 dén 6 canh c6 vong no va chira 1 hoic 2
nguyén tir ma mdi trong sb d6 doc 1ap dugc chon tir nhém bao gdm nguyén tir
nito, nguyén tr oxy, va nguyén tir luvu huynh ngoai cacbon la cic nguyén tir tao
vong. Cac vi du vé nd bao g@)m nhom oxiranyl, nhom aziridinyl, nhém thiiranyl,
nhém oxetanyl, nhém azetidinyl, nhoém thietanyl, nhom tetrahydrofuranyl, nhoém
pyrolidinyl, nhém tetrahydrothiophenyl, nhém tetrahydropyranyl, nhom
piperazinyl, nhém tetrahydrothiopyranyl, nhom morpholino, nhém morpholinyl,

va nhom piperidinyl.

Trong ban md t& nay, thudt ngir “nhom di vong béo tly y ¢d lién két
khong bdo hoa trong mét phan clia vong" dé cap dén nhém thu duge tir hop chit
don vong béo cé tir 3 dén 6 canh tiy y chira lién két d6i trong vong clia nd va
chita 1 hodc 2 nguyén tir ma mdi trong s d6 doc lap dugc chon tir nhém bao
gbm nguyén tir nito, nguyén tl oxy, va nguyén tir luu huynh ngoai cacbon la cac
nguyén t tao vong. Céc vi du vé né bao gdbm nhom di vong béo néu trén, nhém
azirinyl, nhém oxirenyl, nhom thiirenyl, nhém dihydropyrrolyl, nhém
dihydrofuranyl, nhom dihydrothiophenyl, nhom dihydropyranyl, nhom
tetrahydropyridinyl, va nhém dihydrothiopyranyl.

Trong ban mé ta nay, thuat nglt “nhém bixyclo-Cs-Cs xycloalkyl" dé cap
dén nhém thu dugce tir hgp chét hydrocacbon béo trong d6 hai vong xycloalkyl
c6 chung hai nguyén tt. Céc vi du vé né bao gdm nhém bixyclo[1.1.1]pentyl,
nhém bixyclo[2.1.0]pentyl, nhom bixyclo[2.1.1]hexyl, nhém norbornanyl, va
nhém bixyclo[2.2.2]octanyl.

~

Trong ban mo ta nay, thuét ngit “nhom vong xo4n" dé cap dén nhom thu

dugc tir hop chét vong trong d6 nhém di vong béo néu trén va/hodc vong C3-Cy
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xycloalkyl néu trén dugc lién két bang cach c6 chung mdt nguyén tir va khong
¢6 lién két thong qua bét ky ciu ndi nao khac. Céc vi du vé né bao gdm nhoém

spiro[3.3]heptanyl va nhdm azaspiro[3.3]heptanyl.

Trong ban md ta nay, thuét nglt "khoi u" khong bi gidi han & cac khoi u ac
tinh va bao gom tat ca cac loai khéi u, vi dy, ung thu biéu mé, ung thu mo6 lién
két, va cac khdi u lanh tinh. Pidc biét, cac khodi u 4c tinh con dugce goi 1a "bénh

ung thu".

Trong ban md ta nay, "hoat tinh enzym EZH]1 v&/hoéc EZH2" c6 nghia la
hoat tinh enzym ma EZH1 va/hodc EZH2 c6 va dua cidc nhém metyl vao lysin
27 cua histon H3.

Trong ban mo6 ta nay, "su biéu hién qua mic EZH1 va/hodc EZH2" ¢6
nghia la muc d6 biéu hién cua protein EZH1 va/hoic protein EZH2 dugc tang
1én bai hoat tinh phién ma gen dugc tang cuong, sy dich ma dugc déy manh, sy

phan giai protein bi ngén chén, qua trinh bn dinh protein dugc cai thién, v.v..

Trong ban mo6 ta nay, cum tir "c6 dot bién EZH1 va/hoic EZH2" ¢ nghia
1a d6t bién tdn tai trong chudi nucleotit vi/hodic chudi axit amino ctia EZH1
va’hodc EZH2. Vi dy, cac dot bién soma trong tyroxin 641, alanin 677, va alanin
687 (Y641F, Y641N, Y641S, Y641H, Y641C, A677G, va A687V) cia EZH2 da

duoc tim thiy.

Trong ban mo ta ndy, thuat ngit “phurc chit SWI/SNF" c6 nghia 13 phuc
hop yéu t6 chuyén hoéa ciu tric nhiém sic thé ma hoat dong mét cach dbi khang
trén PRC2. Phurc chit SWI/SNF kiém so4t cac hoat dong can thiét cho su ton tai
cta té bao, nhu sur phién ma ADN, su sao chép, va stra chita bang cach thay ddi
c4u tric nucleosom theo cach phu thudc vao ATP.

Trong ban mé ta nay, cum tir "cé dot bién phic chit SWI/SNF" ¢6 nghia
14 dot bién ton tai trong chudi nucleotit va/hotic chudi axit amino cua tiéu don vi
cAu tao nén phitc chit SWI/SNF. Céc dot bién phuc chit SWI/SNF dugc biét
dén 1a cac dot bién bat hoat & cac bénh ung thu. Vi du, cac khéiu dang que cé

d6t bién mét doan trong tiéu don vi SNF5 d duoc biét dén.
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Tiép theo, mdi phn tir thé duoc wu tién trong cong thire chung (1) s& dugc
mo ta.

R' tét hon 14 nguyén tir hydro, nguyén tir halogen, nhém metyl, nhém etyl,
nhom xyclopropyl, nhém vinyl, nhém axetylen, nhom phenyl, nhém
xyclohexenyl, nhom dihydropyranyl, hodc nhém thiazolyl, t6t hon nira 13
nguyén tir brom, nguyén t clo, hodc nhom metyl.

V tét hon 12 lién két don hodc nhém metylen, t6t hon nira 13 lién két don.

R? t6t hon 13 nhém metyl, nhém N-etyl-piperidinyl, nhém N-etylsulfonyl-
piperidinyl, nhom dimetylamino-tetrahydropyranyl, nhém metylamino-
xyclohexyl, nhém dimetylamino-xyclohexyl, hodc nhém etyl(metyl)amino-
xyclohexyl.

R? t6t hon 1a nhém metyl.

Theo té hop duoc wu tién cia V, R%, va R®, V 1 lién két don, R? 1a nhém
dimetylamino-xyclohexyl, va R’ 1a nhém metyl.

R* t6t hon 14 nguyén tr clo, nguyén tir brom, hodc nhém metyl.

R’ t6t hon 1a nhém metyl, nhém etyl, hoic nhém metoxy.

R® t6t hon 1a nhém metyl.

Hop chét c6 cong thirc chung (1) clia sang ché ¢6 thé tao thanh mubi dugc
dung, néu mudn. Mudi dugc dung 13 mudi ma khong c6 doc tinh déng ké va c6
thé duoc ding lam dugc chét. Hop chét c6 cong thire chung (1) cta sang ché c6
thé tao thanh mudi bang phan tmg véi axit khi ¢6 nhém bazo.

Céc vi du v& mudi trén co s& nhém bazo bao gém: cac hydrohalogenua
nhu hydroflorua, hydroclorua, hydrobromua, va hydroiodua; cac mudi axit vd co
nhu nitrat, peclorat, sulfat, va phosphat; cac C,-Ce alkylsulfonat nhu
metansulfonat, triflometansulfonat, va etansulfonat; cac arylsulfonat nhu

benzensulfonat va p-toluenesulfonat; cac muoi axit hitu co nhu axetat, malat,

fumarat, sucxinat, xitrat, ascorbat, tartrat, oxalat, adipat, va maleat; va cac muoi
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axit amin nhu muoi glyxin, muoi lysin, mu6i arginin, mudi ornithin, glutamat,

va aspartat.

Hop chét c6 cong thirc chung (1) cla sdng ché hodc mudi cta no, khi dé
trong khong khi hogic duoc két tinh lai, c6 thé két hop véi (cc) phan tir nuée dé

tao thanh hydrat. Hydrat nay cling dugc bao ham trong mudi cta sang ché.

Hop chét c6 cong thirc chung (I) clia sdng ché hodc mudi ctia no, khi dugc
dé trong dung méi hodc duoc két tinh lai, c6 thé hép phu mét loai dung moi nhét
dinh dé tao thanh solvat. Solvat ndy ciing dugc bao ham trong mubi clia sang

I'4
A

ché.

Sang ché con bao ham hop chét ma dung 1am thanh phén hoat tinh trong
duoc phim cla sang ché va dwogc chuyén héa thanh hop chét (1) bang phan img
véi enzym, axit da day, hodc tuong tu trong cac diéu kién sinh ly in vivo, tic 13,
"hop chét tién dugc chit dugc dung" ma dugc chuyén hoa thanh hop chét (1)
bang cach oxy hoa, khir, thiy phan nhd enzym, v.v., hodc dugc chuyén héa

thanh hop chét (1) bing cach thity phan, v.v., bing axit da day hodc twong tu.

Céc vi du vé tién dugc chét clia hop chét (1) chira nhém amino c6 thé bao
gdm cac hop chit trong d6 nhém amino ndy dugc axyl héa, alkyl hoa, hodc
phosphoryl héa (vi du nhu, cac hgp chét trong d6 nhém amino nay dugc
eicosanoyl hda, alanyl hoa, pentylaminocarbonyl hoa, (5-metyl-2-oxo-1,3-
dioxoln-4-yl)metoxycarbonyl hoa, tetrahydrofuranyl héa, pyrolidylmetyl hoa,
pivaloyloxymetyl hoa, hoic tert-butyl hoa). Cac vi du vé tién dugc chét cia hop
chit (1) chira nhém hydroxy bao gdm cac hop chat trong d6 nhém hydroxy nay
dugc axyl héa, alkyl hda, phosphoryl hoa, hodc borat hoa (vi du nhu, cac hop
chét trong d6 nhém hydroxy dugc axetyl héa, palmitoyl hoa, propanoyl héa,
pivaloyl hoa, sucxinyl héa, fumaryl hoéa, alanyl hoa, hodc
dimetylaminometylcarbonyl hoa). Cac vi du vé tién duoc chit ciia hop chét (1)
chira nhdém carboxy bao gdm céc hop chit trong d6 nhém carboxy dugc este héa
ho#c amit hoa (vi du nhu, cac hop chét trong d6 nhom carboxy nay dugc este

hoa etyl, este hoa phenyl, este hoa carboxymetyl, este hoa dimetylaminometyl,
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este hoa pivaloyloxymetyl, este hda etoxycarbonyloxyetyl, amit hoa, hodc

metylamit hoa).

Tién duge chét cta hop chét theo sing ché c6 thé duoc didu ché tir hop
chét (1) bang phuong phép da biét trong linh vuc nay. Tién dugc chét ctia hop
chit theo sang ché con bao gbém hop chét ma dugc chuyén héa thanh hop chit
(1) trong céc diéu kién sinh ly nhu duge mo ta trong tai ligu: "Iyakuhin No
Kaihatsu (Development of Pharmaceuticals in English)", Vol. 7, Bunshi Sekkei
(Molecular Design in English), Hirokawa-Shoten Ltd., 1990, pp. 163-198.

Hop chét c6 cong thirc chung (I) ctia sing ché hodc mudi dugc dung cua

né bao ham tAt ca cac chat dong phan 1ap thé.

Déi v6i hop chit theo sang ché, tht ca cac chét dong phan clia nd va céc
hén hgp cia cac chit ddng phéan nay dwoc thé hién béi cong thirc duy nhét, tic
14, cong thirc chung (I). Do do, sang ché bao gdm tét ca céc chét déng phan nay

va c& cac hdn hop clia cac chat dong phan nay & cac ti 1€ tuy y.

Hop chit theo sang ché ciing c6 thé chira cac ty 1é khong ty nhién clia céc
chét ddng vi nguyén tir tai mot hodc nhiéu nguyén ti tao thanh hop chét d6. Céac
vi du v& cdc chit ddng vi nguyén tr ndy bao gbm dotori (H), triti CH), iot-125
(%1, va cacbon-14 (*C). Hop chét ¢ thé dugc danh déu bing céc chat dong vi
phong xa nhu triti CH), iot-125 ('*I), hogc cacbon-14 (**C). Hop chat dugc dénh
dAu bing c4c chit dong vi phong xa 1a hitu ich lam thuéc chita bénh hoic thude
phong bénh, chit phan tmg trong nghién ctru (vi du, cht phan img thir nghiém),
va thudc chdn doan bénh (vi dy, thudc chin doan hinh anh in vivo). T4t ca cc
bién thé ddng vi ctia hop chét theo sang ché déu duogc bao ham trong pham vi

clia sang ché, khong nhét thiét 13 phong xa hay khong.

Tac dung urc ché hoat tinh enzym EZH1 va/hodc EZH2 theo séng ché c6
thé dugc dénh gia bang, vi du, cc phuong phép cia céc vi du thir nghiém tir 1
dén 3.

Hoat tinh tc ché sy phét trién clia t& bao cua hop chit theo sdng ché co thé

duoc kiém tra bing cach st dung phuong phép thir nghiém sy tre ché qua trinh
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phat trién thudong duoc ding bdi ngudi c6 trinh d§ trong linh vuc ndy. Vi dy,
hoat tinh trc ché sy phat trién cua té bao c6 thé dugc dénh gia bang phuong phap

cua vi du thir nghiém 4.

Hoat tinh chéng khéi u in vivo cé th& duge kiém tra bing cach sir dung
phuong phap thir nghiém su trc ché qua trinh phat trién thuong dugc ngudi cd
trinh d6 trong linh vuc nay sir dung. Vi dy, hoat tinh chéng khéi u in vivo c6 thé

duoc danh gia biang cac phuong phép clia céc vi du thir nghiém tir 5 dén 8.

Hop chit theo sang ché c6 thé duoc ding trong diéu trj cac khéi u. Hop
chét theo sang ché c6 thé duoc dung trong diéu tri, vi dy, u lympho, céc khéi u
dang que, bénh bach cdu, ung thu phdi, ung thu da day, ung thu tuyén tién liét,

ung thur dai truc trang, ung thu budng trimg, hodc ung thu gan.

EZH1 va/hodc EZH2 dugc cho rang lién quan dén sy phat trién ca bénh
ung thu, sur séng sét, v.v.. B&i vay, hop chit theo sang ché t6t hon 1a dugc dung
cho cac khéi u ma thé hién mirc d6 biéu hién gia ting cia EZH1 va/hoic EZH2,
va/hoic cac khdi u ¢ ddt bién trong EZH1 va/hoic EZH2.

Céc khéi u & tuyén tién liét, vi, da day, phdi, budng trimg, tuyén tuy, thén,
hoiic dau va cd duoc bidt dén 1a cac khbi u ma thé hién mirc do biéu hién gia
tang cia EZH1 va/hodac EZH2.

Su gia tang muc do biéu hién ctia EZH1 va/hoic EZH2 c6 thé dugc khéng
dinh bing cach kiém tra mirc d6 biéu hién hoic tuong ty ctia EZH1 vd/hoic
EZH2 trong md thir nghiém (vi du, thu dugc bing cach 14y mau hodc sinh thiét)
ctia bénh nhan bang cach st dung phuong phép da biét trong linh vuc nay chéng
han nhu thAim Western, ELISA, thdm Northern, dinh lrgng PCR, phan tich su
dung nhudém héa mién dich chip ADN, v.v., hoidc tiép cén bénh ly.

Su c6 mat caa dot bién & EZH1 va/hodc EZH2 c6 thé dugc khing dinh

bing cach kiém tra chudi nucleotit cia ADN hé gen.

Phuc chit SWI/SNF hoat dong dbi khang véi PRC2. Béi vy, PRC2 dugc

cho la c6 tac ddng manh & cac bénh ung thu lién quan dén dot bién méit doan
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trong tiéu don vi ctia né. Hop chét theo sang ché co thé duogc ding trong diéu tri

cac bénh ung thu nay.

Su cd mat ctia dot bién trong phirc chit SWI/SNF c6 thé duogc khing dinh

bang cach kiém tra chudi nucleotit cia ADN hé gen.

Céc khéi u dang que lién quan dén dot bién mAt doan trong tiéu don vi

SNF5 duoc biét dén 1a cac khéi u cé dot bién phirc chit SWI/SNF.

Hop chét theo séang ché c6 thé duoc dung két hop véi thude chéng khéi u
bd sung. Céc vi du vé né bao gdm céc khang sinh chéng khéi u, cac thanh phan
thuc vat chéng khéi u, BRM (chat diéu chinh dap tng sinh hoc), cac hormon,
chc vitamin, cac khang thé chéng khéi u, céc thude dich phén i, va cac thude
chéng khéi u khac.

Cu thé hon, cac vi du vé céc chét alkyl héa bao gdm: céc chat alkyl hoa
nhu mu tat nito, mu tat nito N-oxit, va clorambuxil; cac chét alkyl hoa aziridin
nhu carboquon va thiotepa; cac chét alkyl héa epoxit nhu dibrommanitol va
dibromdulxitol; cac chét alkyl hoa nitrosoure nhu carmustin, lomustin, semustin,
nimustin hydroclorua, streptozoxin, clozotoxin, va ranimustin; va cac chét khac

nhu busulfan, improsulfan tosylat, va dacarbazin.

Céc vi du v& céc chét chdng chuyén héa khac nhau bao gbm: céac chét
chéng chuyén héa purin nhu 6-mercaptopurin, 6-thioguanin, va thioinosin; cac
chét chdng chuyén héa pyrimidin nhu flouraxil, tegafur, tegafur uraxil, carmofur,
doxifluridin, broxuridin, xytarabin, va enoxitabin; va cac chét chéng folat nhu
metotrexat va trimetrexat.

Céc vi du v& céc khang sinh chéng ung thu bao gbém: khang sinh chéng
ung thu antraxyclin nhu mitomyxin C, bleomyxin, peplomyxin, daunorubixin,
aclarubixin, doxorubixin, pirarubixin, THP-adriamyxin, 4'-epidoxorubixin, va

epirubixin; va cac chat khac nhu cromyxin A3 va actinomyxin D.
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Céc vi du vé céac thanh phan thuc vat chong khoi u bao gom: cic alkaloit
vinca nhu vindesin, vincristin, va vinblastin; cac taxan nhu paclitaxel va

docetaxel; va cac epipodophyllotoxin nhu etoposit va teniposit.
Céc vi du v& BRM bao gdm céc yéu té gay hoai tir khéi u va indometaxin.

Cac vi du vé cac hormon bao gom hydrocortison, dexametason,
metylprednisolon, prednisolon, prasteron, betametason, triamcinolon,
oxymetolon, nandrolon, metenolon, fosfestrol, etynyl estradiol, clormadinon, va

medroxyprogesteron.
Cac vi du vé cac vitamin bao gom vitamin C va vitamin A.

Cac vi du vé cac khang thé chong khéi u va cac thuoc dich phan tu bao
gom trastuzumab, rituximab, cetuximab, nimotuzumab, denosumab,
bevaxizumab, infliximab, imatinib mesylat, gefitinib, erlotinib, sunitinib,

lapatinib, va sorafenib.

Céc vi du vé céc thude chéng khbi u khéc bao gdm xisplatin, carboplatin,
oxaliplatin, tamoxifen, camptothexin, ifosfamit, xyclophosphamit, melphalan, L-
asparaginaza, axeglaton, sizofiran, picibanil, procarbazin, pipobroman,

neocarzinostatin, hydroxyure, ubenimex, va krestin.

Hop chét theo sang ché hoic muéi duoc dung cia né cé thé duge ding
theo nhiéu dang. Céc vi du vé cac dang bao ché bao gdm vién nén, vién nang,
hat, nhii twong, thudc vién, thubc bét, va xird (dung dich) cho dudmg ubng va
thudc tiém (tiém tinh mach, tiém bép, tiém duéi da, hodc ding trong phiic mac),
dich truyén nhé giot, va thudc dan (ding dudng truc trang) dé dung duong tiém.
Ngoai cac thanh phén hoat tinh, cac ché phdm khéc nhau nay cé thé dugc bao
ché theo cac phuong phap thong thudng st dung cac chét phu gia ma c6 thé
thudng dugc str dung trong cac linh vye ky thuét bao ché duge phém nhu cac ta
duoc, cac chét két dinh, cac chét gdy rd, cac chét 1am trom, céc thude giam dau,

cac chat hoa tan, cdc chat tao huyén phu, va cac chat bao ngoai.
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Dé sir dung & dang vién nén, cic vi dy vé céc chét mang ma cd thé dugc
dung bao gém: cac ta duoc nhu lactoza, sacaroza, natri clorua, glucoza, ure, tinh
bdt, canxi cacbonat, cao lanh, tinh thé xenluloza, va axit silixic; chét két dinh
nhu nudc, etanol, propanol, xi-r6 don gian, cac dung dich glucoza, cic dung
dich tinh bot, cac dung dich gelatin, carboxymetylxenluloza, sen-lac,
metylxenluloza, kali photphat va polyvinylpyrolidon; cac chit gay rd nhu tinh
bot kho, natri alginat, bot agar, bt laminaran, natri bicarbonat, canxi cacbonat,
este axit béo polyoxyetylen sorbitan, natri lauryl sulfat, monoglyxerit stearat,
tinh bt va duong lactoza; cac chét (rc ché tan r3 nhu sacaroza, stearin, bo ca cao,
diu hydro héa; chét thiic day hip thu nhu mudi amoni bac bbn va natri lauryl
sulfat; cac chat dudng 4m nhu glyxerin va tinh bdt; cac chét hap phu nhu tinh
bot, lactoza, cao lanh, bentonit, va axit silixic dang keo; va cac chét lam tron
nhu bot tale tinh khiét, stearat, bt axit boric, va polyetylen glycol. Ngoai ra, cac
vién nén dugc boc theo cach thong thuong, vi dy, vién nén bao dudng, vién nén
boc gelatin, vién nén boc rudt, vién nén bao phim, vién nén hai 16p, va vién nén

nhiéu 16p ¢6 thé duge bao che, néu can thiét.

Pé sur dung & dang vién tron, cac vi du vé céac chat mang ma co thé dugc
dung bao gém: cé4c ta duoc nhu glucoza, lactoza, bo ca cao, tinh bdt, dau thuc
vét dugc hydro hoa, cao lanh, va bét talc; cac chit két dinh nhu bdt gém arabic,

tragacan dang bdt, gelatin, va etanol; va cac chét gdy rd nhu laminaran va thach.

Dé sir dung & dang vién dan, cdc chat mang thong thuong da duoc biét
dén trong linh vuc nay c6 thé dugc sir dung rong réi. Céc vi du vé nd bao gom
polyetylen glycol, bo ca cao, cac rugu cao hon, céc este cia cac rugu cao hon,

gelatin, va glyxerit tong hop.

Pé sir dung dudi dang thudc tiém, cac dung dich, cac nhil tuong, hodc céc
huyén phu c6 thé dugc sir dung. Céac dung dich, nhii tvong, hoac huyén phtt nay
t6t hon 1a duge tiét tring va didu chinh dé déng truong véi mau. Dung moi bt
ky ma c6 thé dugc ding lam chét pha lodng trong y té ¢6 thé duoc sir dung ma

khong bi gidi han trong viéc san xuét cac dung dich, nhii tuong, hodc huyén phu
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ndy. Céc vi du vé& n6 bao gdm nuéc, etanol, propylen glycol, rugu isostearyl
dugc etoxy hoa, rugu isostearyl duge polyoxyl hoa, va cac este axit béo
polyoxyetylen sorbitan. Trong trudng hop ndy, mdi ché phim c6 thé chia mubi
thoéng thuong, glucoza, hodc glyxerin vai lugng du dé didu ché dung dich dang
truong. Ngoai ra, mbi ché phim nay c6 thé chira chit hoa tan thong thudng, chit

dém, chét 1am nhin, va tuong tu.

Céc ché pham nay c6 thé con chira chat tao mau, chat bao quan, chat tao
mui thom, chat tao vi, chat lam ngot, va twong tu, néu can thiét, va c6 thé chira

ca dugc phdm bod sung.

Luong hop cht thanh phan hoat tinh chira trong mi ché pham nay la
khong bi gidi han cu thé va duge chon mot cach phu hop trong pham vi rong.
Dugc phim nay thuong chira hop chét véi lugng tir 0,5 dén 70% trong lugng, t6t

hon 1a tir 1 dén 30% trong lugng tinh theo tbng trong lugng ché pham.

Luong hop chét dugc ding khac nhau dua trén céc triéu ching, do tudi,
v.v. ctia bénh nhan (dong vit mau ndng, déc biét la nguai). Liéu dung hang ngay
theo duong ubng ddi véi ngudi trudng thanh 2000mg (tét hon 1a 100mg) 1a gioi
han trén va 0,1mg (tét hon la 1mg, tét hon nita 1a 10mg) 14 giéi han dudi va tot

hon 12 dugc dung tir mot dén 6 1an trong 1 ngay theo c4c triéu ching.
Phuong phap diéu ché

Tiép theo, phuong phép dién hinh dé diéu ché hop chét cé cong thic
chung (I) s€ dugc mo ta. Hop chét theo sang ché c6 thé dugc diéu ché bang céac
phuong phép didu ché khac nhau. Phuong phap diéu ché duge thé hién dudi day
dugc dua ra voi muc dich minh hoa. CAn hiéu rang sang ché khong bi gi¢i han
bdi vi du nay.

Hop chét c6 cong thirc chung (I) va céc chit trung gian dé diéu ché né co
thé duoc diéu ché thong qua viée st dung cic phan img da dugce biét dén trong

linh vuc nay nhu duge mo t& dudi day.
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Hop chét theo sang ché hoac mubi dugc dung cia né c6 thé dugc didu ché
bing céach str dung céc phuong phép didu ché khac nhau da duoc biét dén trong
[inh vuc nay c6 tinh dén dac tinh héa hoc clia phan khung va céc phan tir thé cua
no. Céc phuong phép da biét trong linh vuc nay 1 cac phuong phép duge mé ta
trong, vi duy, tai liéu: "Organic Functional Group Preparations”, 2nd ed.,
Academic Press, Inc., 1989 va "Comprehensive Organic Transformations",

VCH Publishers Inc., 1989.

Tuy thudc vao loai (cac) nhom chire ¢é trong hop chét, (cac) nhém chire
trong nguyén liéu bit ddu hodc chét trung gian c6 thé dugc bao vé bang nhém
bao vé phu hop, hoic cé thé dugc thay thé bing nhém ma c6 thé da dugc chuyén
hoéa thanh nhém chire. Cach tiép cén ndy c6 thé 1a hiru hidu cho k¥ thuat didu

7
A

ché.

Cac vi du vé nhém béao vé nhu vy bao gom nhoém amino, nhém hydroxy,
va nhom carboxy. Céc vi du vé cac nhém bao vé ciia chung bao gom cac nhém
bao vé dugc mo ta trong tai liéu: T.W. Greene and P.G. Wuts, "Protective

Groups in Organic Synthesis (4th ed., 2006)."

Nhom bao vé hodc nhém ma cé thé di duge chuyén héa thanh nhom chirc
c6 thé dugc chon mdt cach phit hop dé str dung theo cac diéu kién phan Gng ctia

mdi phuong phéap didu ché dé diéu ché hop chit.

Theo phuong phép d6, phan tg co thé dugc thuc hién sau khi két hop
nhém nay vao, tiép theo 14 loai bé nhém bao vé hoic chuyén héa thanh nhém

mong muodn theo yéu cau dé thu dugce hop chat mong muon.

Tién dugc chit ciia hop chét c6 thé dugc diéu ché bing cach, nhu trong
truomg hop nhém bao vé néu trén, két hop nhém cu thé vao nguyén liéu bit dau
hogic chét trung gian, hodc bing cach thuc hién phéan tmg sir dung hop chét thu
dugc. Phan Ung dé diéu ché tién duogc chit c6 thé duge thuc hién béng cach su
dung phuong phap thong thudng dd duoc nguoi cd trinh d9 trung binh trong linh
vuc nay biét rd nhu qua trinh este hoa, amit héa, loai nuéc, hoic hydro héa

thong thuong.
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Sau ddy, cac phuong phap diéu ché cac hop chit s& duge mo ta. Tuy nhién,
phuong phép diéu ché theo sang ché 1a khong bi gi6i han & cac phuong phép

dwoc md ta dudi ddy bang bét ky cach nao.

Phuong phép A-(a) 1a phuong phép bao gdbm: halogen héa hop chit (A0)
bing budc A-1; sau d6 ketal héa hop chét Al thu dugc d& diéu ché hop chit
(A2) (budc A-2); thity phén tiép hop chét (A2) bing budc A-3; va sau d6 amit
hoa hop chét thu duge (A3) bing bude A-4 st dung chit ngung tu dé didu ché
hop chit (A4).

[Cong thirc 3]
Phuong phap A-(a)
CH,
CH, 0.0 CH,
0.0 " o0 O OH
4 R 4 R4
R halogen hoa ketal hoa thiy phén
- X oa e —_— .
OH 0 R X 0 g?
H A1 °?Lv A3 °?Lv'
R R
A0 Al A3
RS R
RR R’ g«lu
nﬂ O UNH
R‘

NH,0
chét phan img két hgp
— X o g

o‘va'
A4 R3
Ad

trong d6 R%, R}, R*, R®, R®, va V 1a nhu duoc dinh nghia trén day, va X 1a
nguyén tr clo hodc nguyén tir brom.

Budc A-1 (phan ing halogen hoa):

(1) Clo hoa:

Budc nay bao gdbm khudy hop chét (A0) trong thoi gian tir 0,5 dén 24 gio
trong khi lam ngudi hodc gia nhiét trong sy c6 mét véi luong béng hoédc lugng
du chét clo héa trong dung méi tro voi phan img dé thu duoc hop chat (A1) (X
= CI). Tét hon 13, hop chét nay thu duoc bing cach khudy & nhiét do tir 0 dén
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60°C trong thoi gian tir 0,5 dén 12 gio. Dung mdi dugc dung trong phan ng nay
14 khong bi gi6i han cu thé mién 12 dung méi tro véi phan ung. Cac vi du vé
dung moi bao gf“)m nudc, axetonitril, tetrahydrofuran, etyl axetat, axit axetic,
diclometan, va cac hon hgp cua chung. Céc vi du vé chét clo hoa bao gébm
sulfuryl clorua, N-closucxinimit (NCS), va clo. Tu 1 dén 2 duong lugng chét
phu gia nhu p-anisol ¢c6 thé dwoc ding dé tranh cic san phim phu va nang cao

hiéu suét.
(2) Brom hoa:

Budc nay bao gdm khudy hop chét (A0) trong thoi gian tir 0,5 dén 24 gid
trong khi 1am ngudi hodc gia nhiét trong sy c6 mit cia luong bang hoc luong
du chét brom hoéa trong dung méi tro véi phan timg dé thu duge hop chat Al (X
= Br). Tét hon 13, hop chét nay thu dugc bing cach khudy & nhiét d6 tir 0 dén
60°C trong thoi gian tir 0,5 dén 12 gio. Dung méi dugc dung trong phan ng nay
la khong bi gidi han cu thé mién 13 dung méi tro v&i phéan tng. Cac vi dy vé
dung moi bao gém tetrahydrofuran, etyl axetat, axit axetic, diclometan, va cac
hdn hop cta chung. Cac vi du vé chit brom héa bao gdm N-bromosucxinimit
(NBS) v brom. Luong bang hogc lugng du chét phu gia nhu p-anisol c6 thé

duoc dung dé tranh cac san phém phu va nang cao hiéu suét.
Budc A-2 (phan Umg ketal hoa ):
(1) Trong trudng hop st dung keton:

Budc nay bao gdm gia nhiét hop chit (A1) dén hdi luu trong thoi gian tir 1
dén 72 gio trong cac diéu kién hdi luu st dung tir 0,01 dén 0,5 duong lugng chét
xUc tac axit trong dung moi tro véi phan tng, trong khi dehydro héa hop chét
nay sir dung thiét bj Dean-Stark hogc twong tu dé thu duoc hop chat (A2). Tét
hon 13, hop chit nay thu dugc bing cach gia nhiét hop chét (A1) dé hoi luu &
nhiét d6 tir 80 dén 120°C trong thoi gian tir 3 dén 24 gid sir dung tir 0,1 dén 0,3
dwong luong chét xuc tac axit, trong khi loai nuéc cho hgp chét nay st dung
thiét bi Dean-Stark hodc tuong tu. Dung mdi dugc dung trong phan {mg nay la

khong bi gi6i han dic biét mién 1a dung mdi tro véi phan ing. Céc vi du vé
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dung méi bao gbm benzen, toluen, va xylen. Cac vi du vé chit xic tac axit bao
gdm axit clohydric, axit sulfuric, axit phosphoric, axit p-toluensulfonic, va

montmorillonit K10.
(2) Trong trudng hop sir dung din xuat axetylen:

Phan tng nay co thé duogc thuc hién trong cac diéu kién dugc trinh bay
trong tai liéu sau: (Ming Li et al., J. Org. Chem., 73, 8658-8660 (2008)). Budc
ndy bao gbm khudy hop chét (A1) trong thoi gian tir 1 dén 24 gid trong céc diéu
kién gia nhiét st dung luong béng hodc lugng du din xuit axetylen va tir 0,01
dén 0,3 duong lugng chét xutc tac Ru trong dung méi tro véi phan tng dé thu
duoe hop chét (A2). Tét hon 1, hop chét ndy thu dugc bing cach khudy & nhigt
6 tir 60 dén 150°C trong thoi gian tir 1 dén 6 gior sir dung tir 0,01 dén 0,1 duong
lwong chét xuc tac Ru. Dung méi dugc dung trong phéan img nay 13 khong bi
gidi han cu thé mién 14 dung mdi tro véi phan ing. Céc vi dy vé dung mdi bao
gdm benzen, toluen, va xylen. Céc vi du vé chét xuc tdc Ru bao gém, nhung
khong gidi han 0, trirutheni(0) dodecacarbonyl. San phdm nay c6 thé thu dugc
vé6i hiéu suét tdt ngay ca tir dan xuét axetylen phan tmg thap bing cach sir dung
tir 0,01 dén 0,5 duong luong phéi tir phosphin. Céc vi du vé phéi tir phosphin
dugce dung trong phan ing nay bao gdm triphenylphosphin, (2-biphenyl)di-tert-
butylphosphin (JohnPhos), 2-dixyclohexylphosphino-2',6'-diisopropoxybiphenyl
(RuPhos), va 5-(di-tert-butylphosphino)-1',3',5"-triphenyl-1'H-[1,4']bipyrazol
(BippyPhos). Chét xuc tac Ru va mdi phéi tir c6 thé dugc mua tir Sigma-Aldrich
Co., Strem Chemicals Inc., v.v..

Budce A-3 (thuy phén):

Budc nay bao gdbm khudy hop chét (A2) trong thoi gian tir 3 dén 96 gio
trong khi 1am ngudi hoac gia nhiét sir dung luong béng hodc lugng du dung dich
kiém chtra nuéc trong dung méi dé thu duge hop chét (A3). Tt hon 13, hop chét
nay thu duoc bing cach khudy & nhiét 6 trong phong dén 60°C trong thoi gian
tir 3 dén 48 gid. Dung mdi dugc ding trong phan mg nay 1a khong bi gidi han

cu thé mién 132 dung méi nay khong trc ché phan ing. Cac vi du vé n6 bao gom
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metanol, etanol, tetrahydrofuran, dimetoxyetan, axetonitril, va cac hdn hop clia
chiing. Cac vi du vé kiém bao gdém cac bazo v co nhu lithi hydroxit, natri

hydroxit, va kali hydroxit.
Budc A-4 (phan Ung amit hoa):

Budc nay bao gbdm khudy hop chét (A3) trong thoi gian tir 1 dén 24 gio
trong khi 1am ngudi hodc gia nhiét str dung luong béng hodc lugng du amin
tuong Ung va chét ngung tu trong dung mdi tro véi phan tmg dé thu dugc hop
chét (A4). Tét hon 13, hop chét nay thu dugc béang cach khudy & nhiét do trong
phong dén 120°C trong thoi gian tir 1 dén 8 gid. Dung méi dugc dung trong
phan ng nay 1a khong bi gidi han cu thé mién 13 dung méi tro vdi phéan ung.
Céc vi du vé& dung mdi bao gdm N,N-dimetylformamit, dimetylaxetamit,
diclometan, 1,2-dicloetan, clorofom, tetrahydrofuran, 1,2-dimetoxyetan,
axetonitril, va cac hon hgp cia ching. Céc vi du vé chét ngung tu bao gbm
dixyclocarbodiimit (DCC), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (EDCI),
va 1,1'-carbonyldiimidazol. Viéc sir dung chét phu gia co thé dugc wu tién cho
phan uimg nay. Céc vi du vé chét phu gia bao gom N-hydroxysucxinimit (HOSu),
1-hydroxybenzotriazol (HOBt), va 1-hydroxy-7-azabenzotriazol (HOAL). Ngoai
ra, bazo hitu co nhu trietylamin ho#ic diisopropyletylamin, hodc bazo v6 co nhu
kali carbonat, natri carbonat, kali hydroxit, hoéc natri hydroxit c6 thé 1am cho

tién trinh ctia phan Ung nay dién ra thuén loi.

Phuong phap A-(b) 1a phuong phép lién quan dén viéc loai bd nhém bao
vé cho nhom amino co trong R? hoic R trong hop chéit (Ada) trong d6 nhom
amino c6 trong R* hodc R’ ctia hop chét (A4) duoc téng hop theo phuong phap
A-(a) ¢c6 nhém bao vé¢, va sau do tién hanh alkyl hda, axyl hoa, sulfonyl héa,
hogic trong tu dé didu ché hop chét (AS) (budc A-5). Tuy thude vao cac tinh
chét cta hop chét nay, cac buéc ndy c6 thé dugc thyc hién theo trinh tu khac dé
hop chit (A2) dugc trai qua budc A-5 dau tién, tiép theo 1a bude A-3 (thiy
phén) va budc A-4 (phan ing amit hoa).

[Cong thuc 4]
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Phuong phap A-(b 6
g phap A-(b) R R
mH
O._NH O
1) khir bao vé R4
Ada >
2) alkyl hda, axyl hoa hodc X (o) R2
sulfonyl héa O‘LV'
3
R
A-5 As

trong dé R% R’ R* R%, R® va V la nhu dugc dinh nghia trén day, va X 1a

nguyén tr clo hodc nguyén tr brom.
Budc A-5
(1) Loai boé nhém bao vé ciia nhém amino:
(Trong trudng hop nhém Boc)

Budc nay bao gdbm khudy hop chét (A4a) chira nhém Boc trong thoi gian
tlr 0,5 dén 24 gio trong khi 1dm ngudi hodc gia nhiét trong sy ¢6 mét cla axit
trong dung moi tro v4i phan Ung d& thu dugc amin. Tét hon 13, hop chét ndy thu
duogc bing cach khudy & 0°C dén nhiét d6 trong phong trong thoi gian tir 0,5 dén
12 gid. Dung méi duge dung trong phan tmg nay 1a khong bj gisi han dac biét
mién 13 dung mdi tro véi phan img. Céc vi du vé dung méi bao gbém metanol,
etanol, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, etyl axetat, diclometan,
1,2-dicloetan, clorofom, va cac hdn hop cta chung. Céc vi du vé axit bao gém
axit clohydric-metanol, axit clohydric-1,4-dioxan, axit clohydric-etyl axetat, va

axit trifloaxetic.
(Trong truong hop nhom Cbz)

Budc nay bao gdbm khudy hop chit (A4a) chita nhém Cbz trong thoi gian
tir 0,5 dén 12 gio trong mdi trudng hydro dugc 1am ngudi hodc dugc gia nhiét
trong su ¢4 mit cta chit xtc tac khir trong dung méi tro véi phan (g dé thu

dwoc amin. Tét hon 13, hop chét nay thu duge bang cach khudy & nhiét do trong
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phong dén 40°C trong thoi gian tir 0,5 dén 6 gid trong méi trudng hydro. Dung
moi dugc dung trong phan ng nay 1a khong bi giéi han cu thé mién 1a dung moi
tro vdi phan ing. Céac vi du vé dung méi c6 thé bao gdm metanol, etanol,
tetrahydrofuran, nuéc, va cac hdn hop cua chung. Céc vi du vé chét xtc tac khit

bao gdm paladi-cacbon, Raney niken, platin-cacbon, va platin oxit.
(2) Alkyl hoa, axyl hoa, hodc sulfonyl hoéa:
(Alkyl hoa)

Budc nay bao gdm khudy amin thu duge bing cach loai bd nhém bao vé
trong thoi gian tir 0,5 dén 24 gidr trong khi 1am nguéi hoic gia nhiét sir dung
lwong bing hoic lugng du twong tmg alkyl halogenua hojc axit dialkylsulfuric
trong su c6 mat ciia bazo trong dung mdi tro voi phan img dé thu duoc hop chit
(A5). Tét hon 13, hop chit nay thu dugc bing cach khudy & 0°C dén 60°C trong
thoi gian tir 0,5 dén 12 gid. Dung méi duge dung trong phan tmg nay la khong
bi gi6i han cu thé mién 13 dung mdi tro véi phan tmg. Cac vi du vé dung mdi c6
thé bao gém tetrahydrofuran, 1,2-dimetoxyetan, axetonitril, diclometan, 1,2-
dicloetan, clorofom, N,N-dimetylformamit, va cac hdn hop cia chung. Céc vi du
vé bazo bao gdm hitu co cac bazo nhu trietylamin va diisopropyletylamin, va

cac bazo vd co nhu kali carbonat, natri carbonat, kali hydroxit, va natri hydroxit.

Theo céch khéc, lugng bing hoic lugng du aldehyt va keton twong tmg c6
thé duoc bd sung vao amin thu dugc béng cach loai bd nhém bao vé trong dung
mdi tro véi phan tmg, va hdn hop nay cé thé duoc khudy trong thoi gian tir 0,5
dén 24 gio trong khi 1am ngudi hoic gia nhiét trong sy c6 mit cla chét khir dé
thu duge hop chét A5. Tét hon 13, hop chét nay thu dugc bing cach khudy &
nhiét d6 tir 0 dén 60°C trong thoi gian tir 0,5 dén 12 gid. Dung mdi duge dung
trong phéan tmg nay 1 khéng bj gii han cu thé mién 1a dung méi tro véi phan
tmg. Céc vi du v& dung mdi c6 thé bao gdm metanol, etanol, tetrahydrofuran,
1,2-dimetoxyetan, diclometan, 1,2-dicloetan, clorofom, va cac hdn hop ctia
chiing. Céc vi du vé chét khtr bao gdm natri xyanoborohydrua, natri

triaxetoxyborohydrua, va natri borohydrua. Theo cach khac, chét xuc tac khir
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nhu paladi-cacbon, Raney niken, platin-cacbon, hodc platin oxit c6 thé duge

dung thay cho chit khir trong méi truong hydro.
(Axyl hoa)

Budc nay bao gdm khudy amin thu duoc bing cach loai b nhém bao vé
trong thoi gian tir 0,5 dén 24 gior trong khi 1am nguoi hodic gia nhiét sit dung
luong bing hodc lwong du twong tmg axyl clorua hodc carboxylic anhydrit trong
su c6 mit clia bazo trong dung méi tro véi phan g dé thu dugc hop chét (AS).
Tét hon 13, hop chét nay thu duoc bing cach khudy & nhiét do tir 0 dén 60°C
trong thoi gian tir 0,5 dén 6 gio. Dung mdi dugc ding trong phan img nay la
khong bi gidi han cu thé mién 1a dung méi tro véi phan tmg. Céc vi du vé dung
moi ¢6 thé bao gém tetrahydrofuran, 1,2-dimetoxyetan, axetonitril, diclometan,
1,2-dicloetan, clorofom, va cac hon hgp cua chung. Céc vi du vé bazo bao g(‘“)m
hitu co c4c bazo nhu trietylamin va diisopropyletylamin, va cac bazo v co nhu

kali carbonat, natri carbonat, kali hydroxit, va natri hydroxit.
(Sulfonyl hoa)

Budc nay bao gbm khudy amin thu dugc bing cach loai bé nhém bao vé
trong thoi gian tir 0,5 dén 24 gio trong khi lam ngudi hogc gia nhiét st dung
luong bang hodc lugng du tuong img sulfonyl clorua hodc sulfonic anhydrit
trong su ¢4 mat cua bazo trong dung mdi tro v4i phan Ung dé thu dugc hop chat
A5. Tét hon 13, hop chét nay thu dugc bing cach khudy & nhiét do tir 0 dén 60°C
trong thoi gian tir 0,5 dén 6 gid. Dung méi dugc ding trong phan tmg nay 13
khéng bi gidi han dic biét mién la dung méi tro véi phan tng. Céc vi du vé
dung moi cé thé bao g@)m tetrahydrofuran, 1,2-dimetoxyetan, axetonitril,
diclometan, 1,2-dicloetan, clorofom, va cic hdn hop ctia chung. Cac vi du vé
bazo bao gdm hitu co céc bazo nhu trietylamin va diisopropyletylamin, va céc

bazo vo co nhu kali carbonat, natri carbonat, kali hydroxit, va natri hydroxit.

Phuong phép A-(c) 1a phuong phép bao gdm loai bé nhém bao vé (nhém
ketal) cho nhém carbonyl c6 trong R? hodc R’ trong hop chét (A4b) trong d6
nhém carbonyl ¢é trong R hozc R’ ctia hop chit (A4) duogc tong hop theo
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phuong phép A-(2) ¢6 nhém béo vé (nhém ketal), va sau d6 thyc hién amin hoéa
khir hodc twong tu sit dung amin dé diéu ché hop chat (A6). Tuy thude vao céc
tinh chét ctia hop chét nay, céc budce cé thé dugc thyc hién theo trinh tw khéc dé
hop chét (A2) dugc trai qua budc A-6 dau tién, tiép theo 1a budc A-3 (thiy
phan) va budc A-4 (phan Umg amit hoa).

[Cong thire 5]
Phuong phép A-(c) RE AR
‘ NH
O..NH O
1) khir bao vé R}
Adb >
2) amin héa aldehyt hodc X O R2
xeton oL v
3
A6 R A6

trong d6 R, R’ R* R’, RS, va V la nhu dugc dinh nghia trén day, va X la

nguyén tr clo hodc nguyén tir brom.
Budc A-6

(1) Budc nay bao gdbm khudy hop chit (A4b) chira nhém carbonyl dugc
bao vé bang ketal trong thoi gian tir 0,5 dén 48 gid trong khi 1am ngudi hodc gia
nhiét trong sy c6 mét cia lugng xuc tac dbi véi lugng du cia axit trong dung
moi hé nude tro véi phan tng dé thu dwoc hop chét carbonyl. Tét hon 13, hop
chét nay thu dugc bang cach khudy & nhiét d6 tir 0 dén 60°C trong thoi gian tir
0,5 dén 24 gio. Dung méi hé nudce duge dung trong phan Gng nay la khong bi
gidi han cu thé mién 14 dung méi nay khong kim hdm phén tmg. Céc vi du vé nb
c6 thé bao gém cac dung moi hé nude nhu metanol, etanol, tetrahydrofuran, 1,2-
dimetoxyetan, 1,4-dioxan, axetonitril, va cac hdn hop cua chiing. Céc vi du vé
axit bao gdm axit clohydric, axit sulfuric, axit clohydric-metanol, axit clohydric-
1,4-dioxan, axit clohydric-etyl axetat, axit axetic, axit p-toluensulfonic, va

pyridin p-toluensulfonat.
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(2) Budc nay bao gbm bd sung luong béang hoc lugng du amin bac mot
hoic bac hai twong g vao hop chét carbonyl thu dugc & budce trén trong dung
moi tro voi phan ung, va khudy hdn hop nay trong thoi gian tir 0,5 dén 24 gio
trong khi lam ngudi hodc gia nhiét trong su c6 mat cua chét kht dé thu duoc ca
hop chét (A6). Tét hon 14, hop cht nay thu duge bing cach khudy & nhiét d6 tir
0 dén 60°C trong thoi gian tir 0,5 dén 12 gio. Dung méi dugc dung trong phan
g nay la khong bi gi6i han cy thé mién la dung méi tro véi phéan tmg. Céc vi
du vé& dung méi c6 thé bao gdm metanol, etanol, tetrahydrofuran, 1,2-
dimetoxyetan, diclometan, 1,2-dicloetan, clorofom, va cac hdn hop cua ching.
Céc vi du vé chét khir bao gdm natri xyanoborohydrua, natri
triaxetoxyborohydrua, va natri borohydrua. Theo cach khac, chét xuc tac kha
nhu paladi-cacbon, Raney niken, platin-cacbon, ho#c platin oxit c6 thé duoc

dung thay cho chét khir trong mdi trudng hydro.

Phuong phap A-(d) 1a phuong phéap bao gdm loai bé nhém bao vé d6i voi
nhom bao v€ cho nhéom hydroxy trong R? trong hop chét (A2a') trong d6 nhom
hydroxy trong R? ctia hop chét (A2) duge tbng hop theo phuong phép A-(a) co
nhom bao vé, va triflometansulfonyl héa nhém hydroxy, tiép theo 12 két hop
phén tir thé bing phan tmg thé tiép theo. Sau khi két hop phan tr thé, budc A-8
(thtiy phan este) va budc A-9 (amit héa) c6 thé dugce thuc hién dé diéu ché hop
chét (A9). Néu R? chira nhom amino dugc bao vé, viéc loai bd nhém bao vé cia
nhém amino va phan img tiép theo nhu alkyl héa, axyl hoa, hodc sulfonyl héa c6

thé duoc thuc hién theo cach giéng nhu trong phuong phéap A-(b).

[Cong thuc 6]
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Phuong phap A-(d)

CHsy
“ i A 0.0 O, OH
1) khtr bao vé R? thiy phan R
2) triflorometansulfony! cic - -
nhém hydroxyl X 0 R? A8 X 0 R?
3) the céc nhom -OTf 0Ly O£y
R’ Y
AT AT R m
5 6 RS R6 5 6
R AR N R AR
| NH NH . NH
NH,0 Oy NH © 1) khir bao vé O NH O
chét phan img két hop R - R4
- ) o 2) alkyl héa, axyl hoa «
A9 R hoic sulfonyl héa O R?
oLy Y oLy’
R A-10 ]®
AS A10

trong do R, R?, R* R’, RS, va V 1a nhu dugc dinh nghia trén day, va X 1a

nguyén tr clo hodc nguyén tir brom.
Bude A-7
(1) Loai b6 nhém bao vé cia nhdm hydroxy

(Trong truong hgp nhém tetrahydropyranyl (THP), nhém 1-etoxyetyl,

nhom metoxymetyl, nhom metoxyetoxymetyl, hodc tuong tu)

Budc ndy bao gdbm khudy hop chét (A2a') chita nhém hydroxy dugc béo
vé bang nhém bao vé néu trén trong thoi gian tir 0,5 dén 48 gio trong khi 1am
ngudi hodc gia nhiét trong sy cé mit cua lugng xic tac d6i v6i luong du axit
trong dung méi dé thu duge hop chat ruou. Tt hon 14, hop chit nay thu dugc
bang cach khudy & nhiét d6 tir 0 dén 60°C trong thoi gian tir 0,5 dén 24 gio.
Dung moéi duge dung trong phan Ung nay 14 khong bi gidi han cu thé mién la
dung mdi nay khéng trc ché phan tmg. Cac vi du vé no c6 thé bao gdm metanol,
etanol, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axetonitril, nudc, va cac

hén hop cua ching. Cac vi du vé axit bao gdm axit clohydric, axit sulfuric, axit
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clohydric-metanol, axit clohydric-1,4-dioxan, axit clohydric-etyl axetat, axit

axetic, axit p-toluensulfonic, va pyridin p-toluensulfonat.
(Trong truong hgp nhom silyl)

Budc nay bao gdm khudy hop chét (A2a') chira nhém hydroxy dugc bao
vé bing nhém silyl trong thoi gian tir 0,5 dén 48 gio trong khi 1am ngudi hodc
gia nhiét st dung lugng bing hoc lwong du chét phan tmg kht silyl trong dung
mbi d8 thu dugc hop chét ruou. TSt hon 13, hop chit nay thu duge bang cach
khudy & nhiét do tir 0 dén 60°C trong thoi gian tir 0,5 dén 24 gid. Dung moi
duoc dung trong phan tmg nay la khong bi gidi han cu thé mién 1a dung méi nay
khong trc ché phan tmg. Cac vi dy vé n6 c6 thé bao gdbm metanol, etanol,
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axetonitril, nuge, va cac hon hop
ctia chiing. Céc vi du vé chét phan tmg kh silyl bao gbm céc axit, tetrabutyl
amoni florua (TBAF), hydro florua, va pyridin hydroflorua. C4c vi du vé axit c6
thé bao gdm axit clohydric, axit sulfuric, axit clohydric-metanol, axit clohydric-
1,4-dioxan, axit clohydric-etyl axetat, axit axetic, axit p-toluensulfonic, va axit
trifloaxetic. Phan img nay co thé duoc thuc hién st dung luong xtc tac cua axit
nay.

(2) Budc nay bao gbém khudy hop chét ruou thu dugce & budc trén trong
thoi gian tu 0,5 dén 48 gio trong khi 1am nguoi hodc gia nhiét sir dung luong
bing hosc lwong du chét phan mg triflometansulfonyl héa trong sy c6 mét cua
bazo trong dung moi tro voi phan Umg dé thu dwoc hop chat
triflometansulfonyloxy. Tét hon 13, hop chét nay thu duoc bing cach khudy &
-20°C dén nhiét d6 trong phong trong théi gian tir 0,5 dén 24 gio. Dung méi
duoc dung trong phan g nay la khong bi giéi han cu thé mién 13 dung méi tro
véi phan ing. Céc vi du vé dung méi c6 thé bao gbm tetrahydrofuran, 1,2-
dimetoxyetan, 1,4-dioxan, axetonitril, diclometan, 1,2-dicloetan, clorofom, va
cac hdn hop cta ching. Céc vi du vé chét phan ung triflometansulfonyl hoa bao
gdm triflometansulfonic anhydrit, axit triflometansulfonic clorua, va N-phenyl

bis(triflometansulfonimit). Cac vi du vé bazo bao gém céc bazo hitu co nhu

-37-



21206

trietylamin va diisopropyletylamin, va cac bazo v6 co nhu kali carbonat, natri

carbonat, kali hydroxit, va natri hydroxit.

(3) Budc nay bao gdbm khudy hop chét triflometansulfonyloxy thu dugc &
budc trén trong thoi gian tir 0,5 dén 48 gid trong khi lam ngudi hodc gia nhiét sir
dung lugng bang hoic lugng du chét phan {mg 4i nhan trong sy ¢6 mat hogc
khoéng c6 mit bazo trong dung mdi tro véi phan tng dé thu duoc hop chit (A7).
Tét hon 13, hop chét nay thu dugce bing cach khudy & -78 dén 80°C trong thoi
gian tir 0,5 dén 24 gid. Dung méi duge dung trong phan tmg nay 1a khong bi
gi6i han cu thé mién 12 dung méi tro véi phan tng. Cac vi du vé dung mdi cé
thé bao gbm tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axetonitril,
diclometan, 1,2-dicloetan, clorofom, N,N-dimetylformamit, dimetylaxetamit,
dimetyl sulfoxit, va cdc hdn hgp ctia ching. Céc vi du vé chit phan mg 4i nhan
bao gdm cac amin bac mdt va bic hai, va cac phirc chét ate nhu chét phan ing
Gilman. Céc vi du vé bazo bao gdm cac bazo hitu co nhu trietylamin va
diisopropyletylamin, cac bazo v6 co nhu kali carbonat, natri carbonat, kali

hydroxit, va natri hydroxit.

Budc A-8: Budce nay c6 thé duge thuc hién theo cach gidng nhu & buéce

A-3.

Budc A-9: Budc nay co thé duoc thuc hién theo cach giéng nhu & budc
A-4.

Budc A-10: Budce nay cé thé duoc thue hién theo cach giéng nhu & budc
A-5S.

Phuong phap B 1a phuong phéap ma st dung hop chét (A1) (X =Br) dugc
tdng hop theo phuong phap A lam nguyén lidu bét dAu va bao gdm viée chuyén
héa nguyén tir brom thanh F béng céach st dung qué trinh lithi héa va sau d6 st
dung chit flo hoa 4i dién tir dé diéu ché chét trung gian flo (B6), va thuc hién
thém qua trinh ketal hoa (B-7), thiy phéan (B-8), amit héa (B-9), va chuyén héa
nhém amino (B-10) theo cach giéng nhu trong phuwong phép A d diéu ché hop
chat (B9) hoiic hgp chat (B10). Tuy thudc vao cac tinh chat ctia hgp chét nay,

-38-



21206

céc bude ndy c6 thé dugc thuc hién theo trinh tw khac d&& hop chét (B7) dugc trai
qua budc B-10 dau tién, tiép theo 13 budc B-8 (thity phén) va buéc B-9 (phan

ung amit héa).

[Cong thirc 7]
Phuong phap B
CH: CHy PG
0_0 ] o BuLlLTHF
5 R* mctyl héa 1) khar E + (PHSO,,NF E khu bao w;
e ]
CH 2y bao v¢ nhom
? hydroxy CHs B-3 CH3 B4
82 CH,
A1 (X=Br)
CH,
1) SO,-Py, o_0
) omsg CHJ khu bao vé 4 ketal hoa & (huy phan
,C I .CHj 2)1,, KOH, i I
’ 7 MeOH 0"LV B8
B7
RS R8 Rs RB
(3 R

RS R NH {Néu R2 vavhoae R3 chira 1
cac nhém amino duge

o, OH m’* O, _NH O bio v§) O _NH O
R NH,0 R® 1) khi bio vé g
chat phan img ket hop
F o g? F 0 g? 2) alky! héa, axyl héa g 0 o2

O?Lv' B9 oLy hojc sulfonyl héa °-LV'R
R 3

B-10
B8 B89 B10

trong do R2, R, RY R’ R®, va V 1a nhu duge dinh nghia trén day, va PG la

nhom bao vé silyl.
Budc B-1 (phén ung metyl hda):

Budc nay bao gdm khudy hop chét (A1) trong thi gian tir 0,5 dén 48 gio
trong khi lam ngudi hodc gia nhiét st dung lugng du chét phan ing metyl héa
trong su ¢6 mit clia bazo trong dung méi tro véi phan tmg dé thu duge hop chat
(B1). Tt hon 13, hop chét nay thu duge bing cach khudy & nhiét do tir 0 dén
60°C trong thoi gian tir 0,5 dén 24 gid. Dung méi duoc ding trong phan tmg nay
14 khéng bj gi6i han cu thé mién 1& dung méi tro v6i phan tmg. Céc vi du vé
dung moi cé thé bao gém tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan,
axetonitril, diclometan, 1,2-dicloetan, clorofom, N,N-dimetylformamit, dimetyl

sulfoxit, va cac hdn hop ctia ching. Céc vi du vé chét phan tmg metyl héa bao
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gbm metyl iodua va metyl sulfat. Cac vi du vé bazo bao gdm céc bazo hitu co
nhu trietylamin va diisopropyletylamin, va cac bazo v co nhu kali carbonat,

natri carbonat, kali hydroxit, va natri hydroxit.
Budc B-2
(1) Khr este:

Budc nay bao gdbm khudy hop chat (B1) trong thai gian tir 0,5 dén 48 gio
trong khi lam ngudi hodc gia nhiét st dung lugng bing hojic lugng dur chét khir
trong dung méi tro véi phan tmg dé thu duge hgp chét rugu. Tt hon 13, hop
chat nay thu duoc bing cach khudy & -78°C dén nhiét do trong phong trong thoi
gian tir 0,5 dén 24 gid. Dung méi dugc dung trong phan tmg ndy 1a khong bi
gidi han dic biét mién 1 dung méi tro v6i phan tng. Céc vi du vé dung mdi cb
thé bao gém tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, va cac hdn hop cua
ching. Cac vi du vé chat khir bao gbm lithi nhém hydrua, diisobutyl nhém

hydrua, va natri bis(2-metoxyetoxy)nhém hydrua.
(2) Bao vé nhém hydroxy bang nhém silyl:

Budc nay bao gdbm khudy rugu thu duge & budc trén trong thi gian tir 0,5
dén 48 gio trong khi 1am ngudi hodc gia nhiét sir dung lugng béng hoic lugng
du chét silyl héa trong su c6 mit clia bazo trong dung mdi tro v6i phan tmg dé
thu dugc hop chét (B3). Tt hon 13, hop chit nay thu dugc bang cach khudy &
nhiét do tir 0 dén 60°C trong thoi gian tir 0,5 dén 24 gid. Dung méi duge ding
trong phan Ung nay la khong bi gi6i han cu thé mién 1a dung méi tro véi phan
tng. Cac vi du vé& dung moi c6 thé bao gdm tetrahydrofuran, 1,2-dimetoxyetan,
1,4-dioxan, axetonitril, diclometan, 1,2-dicloetan, clorofom, N,N-
dimetylformamit, dimetyl sulfoxit, va cac hén hgp clia chiing. Céc vi du vé chit
silyl h6a bao gém trimetylclosilan, trimetylsilyl triflometansulfonat,
trietylclosilan, trietylsilyl triflometansulfonat, triisopropylclosilan,
triisopropylsilyl triflometansulfonat, tert-butyldimetylclosilan, tert-
butyldimetylsilyl triflometansulfonat, tert-butyldiphenylclosilan, va tert-

butyldiphenylsily! triflometansulfonat. Céc vi dy vé bazo bao gém céc bazo hiru
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co nhu trietylamin, diisopropyletylamin, imidazol, va 4-dimetylaminopyridin, va

cac bazo vd co nhu kali carbonat, natri carbonat, kali hydroxit, va natri hydroxit.
Budc B-3 (flo héa):

Budc nay bao gdm lithi héa hop chit (B2) thu dugc & bude trén bang chét
phan Umg lithi hitu co hodc tuong tu dugc lam ngudi trong dung moi tro voi
phan img, va khudy hop chat thu dugc trong thoi gian tir 0,5 dén 48 gio trong
khi lam nguéi hodc gia nhiét sir dung luong béng hodc lugng du chét flo hoa dé
thu duge hop chét (B3). Tt hon 13, hop chit nay thu duoc bing cach khudy &
-78°C dén nhiét do trong phong trong thoi gian tir 0,5 dén 24 gid. Dung méi
duoc diing trong phan {mg nay 1a khong bi gi6i han cu thé mién 12 dung méi tro
v0i phéan tmg. Cac vi du vé dung méi c6 thé bao gdm tetrahydrofuran, 1,2-
dimetoxyetan, 1,4-dioxan, va cac hdn hop cta ching. Cac vi du vé chét phan
tmg hitu co lithi bao gdm n-butylliti, sec-butylliti, va tert-butylliti. Cac vi du vé

chét flo héa bao gdm N-flobenzensulfonimit va N-flopyridin triflat.
Budc B-4 (loai bé nhom bao vé):

Budc ndy bao gdm khudy hop chét (B3) trong théi gian tir 0,5 dén 48 gio
trong khi lam ngudi hoic gia nhiét sir dung lugng bing hodc lugng du chit phan
tng khtr silyl trong dung méi dé thu dugc hop chét (B4). Tét hon 14, hop chit
ndy thu duoc bing cach khudy & nhiét do tir 0 dén 60°C trong thoi gian tir 0,5
dén 24 gid. Dung méi dugc dung trong phan (mg nay 1a khéng bi giéi han cu thé
mién 13 dung méi niy khéng trc ché phan tng. Céc vi du vé né c6 thé bao gém
metanol, etanol, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, axetonitril, nuéc,
va cac hdn hop cua ching. Cac vi du vé chét phan tmg khir silyl bao gbm cac
axit, tetrabutyl amoni florua (TBAF), hydro florua, va pyridin hydroflorua. Cac
vi du v& axit ¢ thé bao gdm axit clohydric, axit sulfuric, axit clohydric-metanol,
axit clohydric-1,4-dioxan, axit clohydric-etyl axetat, axit axetic, axit p-
toluensulfonic, va axit trifloaxetic. Phan ung nay cé thé dugc thuc hién sir dung

luong xuc tac cla axit nay.

Budc B-5 (oxy hoa thanh aldehyt va tdng hop metyl este)
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(1) Oxy hoa thanh aldehyt:

Budc nay bao gém khudy hop chét (B4) trong thoi gian tir 0,5 dén 48 gio
trong khi lam ngudi hodc gia nhiét str dung lugng béng hoc luong du chit oxy
héa trong dung méi tro v6i phan tmg dé thu dugc hop chéit aldehyt. Tét hon 13,
hop chit nay thu dugc bing cach khudy & -78 dén 60°C trong thoi gian tir 0,5
dén 24 gio. Dung mbi dugc dung trong phan mg nay 12 khong bi giéi han cy thé
mi&n 12 dung mdi tro v6i phan tng. Céc vi du v& dung méi c6 thé bao gdm
dimetyl sulfoxit, diclometan, 1,2-dicloetan, clorofom, va cac hdn hop cuia chung.
Céc vi du vé chit oxy hoa bao gdom dimetyl sulfoxit va axetic anhydrit (sy oxy
hoa Albright-Goldman), dimetyl sulfoxit, SOs-pyridin, va trietylamin (sy oxy
hoa Parikh-Doering), dimetyl sulfoxit, N,N'-dixyclohexylcarbodiimit, va axit
trifloaxetic (su oxy hoa Pfitzner-Moffatt), dimetyl sulfoxit, mangan dioxit, hodc

oxalyl clorua va trietylamin (sy oxy hoéa Swern).
(2) Téng hop metyl este:

Budc nay bao gdbm khudy aldehyt thu dugc tir budc trén trong thoi gian tir
0,5 dén 48 gio trong khi 1am ngudi hodc gia nhiét sir dung lugng bang hosc
lugng du iot trong su ¢6 mét cia bazo trong dung méi dé thu dugc hop chit
(B5). Tét hon 13, hop chat nay thu dwoc bing cach khudy & 0°C dén nhiét 46
trong phong trong thoi gian tir 0,5 dén 24 gi¢. Dung mdi dugc dung trong phan
g nay 13 khong bi gidi han cu thé mién 1a dung méi nay khéng tic ché phan
tng. Céc vi du vé né c6 thé bao gdm metanol. Céc vi du vé bazo bao gdm kali
carbonat, natri carbonat, kali hydroxit, va natri hydroxit.

Budc B-6 (loai bo nhém bao vé ctia catechol):

Budc nay bao gébm khudy hop chét (B5) trong thoi gian tir 0,5 dén 48 gid
trong khi lam ngudi hodc gia nhiét st dung lugng br?mg hodc lugng du chét phéan
tng loai bd nhém bao vé trong dung méi tro véi phan tng dé thu dugc hop chat
(B6). Tét hon 14, hop chét nay thu dugc bang cach khudy & -78 dén 60°C trong
thoi gian tir 0,5 dén 24 gio. Dung méi duge dung trong phan tmg nay 1a khong

bi gidi han cu thé mién la dung méi tro véi phan ung. Cac vi du vé dung moi co
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thé bao gébm diclometan, 1,2-dicloetan, clorofom, va cac hdn hop cia chung.
Céc vi du vé chat phan {mg loai bd nhém bao vé bao gdm bo tribromua, bo

triclorua, nhom clorua, nh6m bromua, va magie iodua.
Bué6c B-7 ¢c6 thé duge thue hién theo cach giéng nhu & bude A-2.
Budc B-8 ¢6 thé dugc thuc hién theo cach giéng nhu & budc A-3.
Buéc B-9 c6 thé duge thuc hién theo cach giéng nhu & budc A-4.
Budc B-10 c6 thé duge thuc hién theo cach giéng nhu & budc A-5.

Phuong phéap C st dung hop chét (A1) (X = Cl hoic Br) duge téng hop
theo phuong phéap A lam nguyén li¢u bit dAu. Halogen duoc thay bing nhém
alkyl (Rc) dé didu ché chét trung gian (C1), va qu4 trinh ketal héa (C-2), thiy
phan (C-3), amit héa (C-4), va chuyén héa nhom amino (C-5) c6 thé duogc tiép
tuc tién hanh cach gidng nhu trong phuong phap A dé didu ché hop chét (C4)
hodc hop chit (C5). Tuy thudc vao céc tinh chét cua hop chit nay, cic budc nay
¢6 thé duoc thyc hién theo trinh ty khac dé hop chét (C2) dau tién dugce trai qua
bude C-5, tiép theo 1a budc C-3 (thiy phan) va budc C-4 (phan img amit héa).

[Cong thirc 8]
Phuong phap C
CH CH, CH
o b 040 00 Oy-°" .
R* . Rt R® R
alkyl hoa ketal hoa thay phén R
X oH " Re OH — = Re 0 @ m———e C ° R
H c-1 H c-2 oL, ¢3 OR':LV
R:l
A1 (X = CI, Br) c1 c2 c3

R‘ Rs Rs
NH (Néu R2 \a/h(mc R3 chira cac @:H
g?’ o. NH O nhém amino duge bio vé) O. NH
NH, 5 1) khir bao vé 55«‘
1t phan img két hop Re 0 o
2) alkyl hoa, axy! héa R

[0} ’
hodc sulfonyl hoa R?LV
c$5 Cc5

trong d6 R%, R, R*, R?, R®, va V la nhu duoc dinh nghia trén ddy, Rc 1a nhém

C,-Cs alkyl, va X l1a nguyén tir clo hoac nguyén tr brom.
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Phan mg cua budc C-1 (phan ung alkyl hoa) co thé dugc thuc hién trong
cac diéu kién duogc trinh bay trong tai liéu sau (Adv. Synth. Catal., 348, 686-690
(2006)). Budc ndy bao gdm khuay hop chét (A1) trong thoi gian tir 0,5 dén 48
gi¥ trong khi lam ngudi hodc gia nhiét sir dung luong bang hodc luong du chét
phan ng alkyl hoa, chét xtic tac paladi, va phdi tir trong dung mdi tro véi phén
{mg dé thu dugc hop chét (C1). Tt hon 13, hop chét niy thu dugc bang cach
khudy & nhiét d6 trong phong dén 80°C trong thoi gian tir 0,5 dén 24 gio. Dung
mdi dugce dung trong phan Ung nay 1a khong bi gidi han cu thé mién 12 dung moi
tro voi phan tng. Céc vi du vé dung méi c6 thé bao gdm tetrahydrofuran, 1,2-
dimetoxyetan, 1,4-dioxan, benzen, toluen, xylen, hexan, va cac hdn hop cla
chiing. Cac vi du v& chét phan tmg alkyl hoa bao gom céc san phdm cong
trialkyl nhdm - amin bac ba nhu céc san phim cong trimetyl nhom-1,4-
diazabixyclo[2.2.2]octan va cac san pham cdng trietyl nhdm-1,4-
diazabixyclo[2.2.2]octan. Céc vi du vé chat xuc tac paladi c6 thé bao gdbm
tris(dibenzylidenaxeton)dipaladi va tetrakis(triphenylphosphin)paladi. Cac vi du
vé phéi tir bao gdm 2-(dixyclohexylphosphino)-2'-(dimetylamino)biphenyl
(DavePhos), 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl (Xphos), va
2-di-tert-butylphosphino-2',4',6'-triisopropylbiphenyl (t-BuXPhos).

Budc C-2 ¢6 thé duge thuc hién theo cach giéng nhu & budc A-2.
Budc C-3 ¢6 thé dugce thuc hién theo cach giéng nhu & budce A-3.
Budc C-4 ¢ thé dugce thue hién theo cach gidng nhu & bude A-4.
Budc C-5 ¢6 thé duoc thuc hién theo cach gidng nhu & bude A-S.

Phuong phép D 13 phwong phép ma sir dung hop chét (A1) (X = Br) dugc
tdng hop theo phuong phap A 1am nguyén liéu bit diu va bao gém viéc hoa
nguyén tir brom thanh nhém hydroxy dé diéu ché chét trung gian alkoxy (D4),
va thye hién tiép qua trinh ketal héa (D-5), thiy phan (D-6), amit hoa (D-7), va
chuyén héa nhém amino (D-8) theo cach giéng nhu trong phwong phép A dé
diéu ché hop chét (D7) hodc hop chét (D8). Tuy thudc vao cac tinh chét cia hop
chét nay, cac budc co thé duogc thuc hién theo trinh tu khéc dé hop chét (D5)
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dAu tién dugc trai qua budce D-8, tiép theo 13 budc D-6 (thity phan) va budc D-7

(phan tng amit hoa).

[Cong thuc 9]
Phuong phép D

0.0
QHS 4 R‘ 0.0
0,0 R KOH, Pd,dba, . "
gt BnBr.K,CO, Br o tBuXPhos, HO o este hoa
Rkt it
o U — ’\O HO
8 o4 D D-2a
OH
A1 (X=Br)

D1 — p2' —
o gu, gHs
R GHy 040 s
alkyl héa pac.H,  O9% _ Kketal héa R thay phan
e I+ 0’\0 —_— R —_— 02 T
03 Rd O D4 o OH 05 Rd O "LV'R LE
Rd OH g
D03 D4
DS
o H I P S (Néu R1 vivhodc R2 R® r®
1 | WH ght'm c'::’u. nl:gm amino NH
ugc bio v
04 OH NH,R® O, NH O ) kit bio vé ONH O
r* chat phan (mg két hop R ) khir bao v¢ ]!
0 o g o o 2) alky! hoa, axyl héa 0 of
Rd °',Lv' o7 gd o..,LV-R hojc sulfonyl héa gd o..,Lv-R
R ] 08 ]
Dé D7 D8

trong do R2 R, R4, R>, RS, va V la nhu duoc dinh nghia trén day, va Rd la nhom

C,-Cs alkyl.

Budc D-1 (bao vé bing benzyl ete):

Hop chit (D1) co thé thu dugc theo cach gibng nhu & budc B-1 sir dung

hop chét (A1) va lugng bang hodc lugng du benzyl halogenua.

Budc D-2a (phan tng thé):

Budc ndy bao gdbm khudy hop chét (D1) trong thoi gian tir 0,5 dén 48 gio

trong khi 1dm ngudi hodc gia nhiét str dung huong béng hodc lugng du kiém

metal hydroxit, chét xuc tac paladi, va phéi tir trong dung méi tro véi phéan tng

dé thu dugc hop chét (D2). Tt hon 14, hop chit nay thu dugc bang cach khudy &

nhiét do trong phong dén 80°C trong thoi gian tir 0,5 dén 24 gid. Dung moi

dugc dung trong phan ing nay 1a khong bi gidi han cu thé mién 14 dung moéi tro
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v6i phan img. Céc vi du vé dung méi c6 thé bao gbm tetrahydrofuran, 1,2-
dimetoxyetan, 1,4-dioxan, nudc, va cac hdn hop cia ching. Cac vi du vé
hydroxit kim loai kiém bao gdm kali hydroxit, natri hydroxit, va lithi hydroxit.
Céc vi du v& chit xtic tac paladi c6 thé bao gdm tris(dibenzylidenaxeton)dipaladi
va tetrakis(triphenylphosphin)paladi. Céc vi du vé& phéi tir bao gém 2-
(dixyclohexylphosphino)-2'-(dimetylamino)biphenyl (DavePhos), 2-
dixyclohexylphosphino-2',4',6'-triisopropylbipheny! (Xphos), va 2-di-tert-
butylphosphino-2',4',6'-triisopropylbiphenyl (t-BuXPhos).

Néu hop chét (D2') thu dugc bing cach thily phan este & budc D-2a, metyl
este ¢ thé duoc téng hop lai & bude D-2b.

Budc D-2b (este hoa metyl):

Budc ndy bao gdm khudy hop chit (D2') trong théi gian tir 0,5 dén 48 gio
trong khi 1am ngudi hoéc gia nhiét trong sy c6 mét cia axit trong dung moi
metanol dé thu dugc hop chét (D2). Tt hon 14, hop chit nay thu duge bang cach
khudy & nhiét d6 trong phong dén nhiét d6 hdi luu trong thdi gian tir 0,5 dén 24
gidr. Céc vi du vé axit duoc dung trong phén tng nay bao gém axit clohydric,
axit sulfuric, axit clohydric-metanol, axit clohydric-1,4-dioxan, va axit p-

toluensulfonic.

Budc D-3 (phan ung alkyl hoa):

Budc ndy bao gdm thu duoc hop chét (D3) theo cach giéng nhu & budc B-
1 str dung hop chét (D2) va lugng bing hoic lugng du alkyl halogenua hodc axit
dialkylsulfuric, v.v..

Khi Rd 13 nhém metyl, hop chét (D3) c¢6 thé dugc tong hop bang su metyl
hoéa ciia hop chét (D2') trong mdt bude theo cach gibng nhu & bude B-1.

Budc D-4 (phan Umg loai bd nhém bao vé):

Budc nay bao gdbm khudy hop chit (D3) trong thoi gian tir 0,5 dén 24 gio
trong moi truong hydro duoc lam ngudi hodc dugce gia nhiét sir dung chét xtic

tac khur trong dung mdi tro v6i phan tmg dé thu duoc hop chét (D4). Tt hon 13,
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hop chét nay thu dugc bing cach khudy & nhiét do trong phong dén 40°C trong
thoi gian tir 0,5 dén 6 gid. Dung méi dugc ding trong phan ng nay 1& khong bi
gidi han dic biét mién 1a dung méi tro véi phéan tmg. Cac vi duy vé dung mdi c6
thé bao gdm metanol, etanol, tetrahydrofuran, 1,2-dimetoxyetan, nudc, va cic
hdn hop cua chung. Cac vi du vé chét xuc tac khir bao gbm paladi-cacbon,

Raney niken, platin-cacbon, va platin oxit.
Budc D-5 c6 thé duogce thuc hién theo cach giéng nhu & budc A-2.
Bude D-6 c6 thé duge thuc hién theo cach gidng nhu & bude A-3.
Budce D-7 c¢6 thé dwoc thuc hién theo cach gidng nhu & budc A-4.
Budc D-8 ¢6 thé duoc thuc hién theo cach gidng nhu & bude A-5.

Phuong phap E 1a phuong phap bao gbm viéc dua hop chét (E0) vao qué
trinh diclo héa (E-1) va este hoa (E-2) dé diéu ché hop chét (E2), va thyc hién
thém su ketal héa (E-3), su thiy phan (E-4), sy amit hoa (E-5), va chuyén hoa
nhém amino (E-6) theo cach gidng nhu trong phuong phép A dé diéu ché hop
chét (E6). Tuy thudc vao céc tinh chét ciia hop chit nay, cac budc c6 thé dugc
thuc hién theo trinh tu khac dé hop chét (E3) dau tién duoc trai qua buéc E-6,
tiép theo 1a budc E-4 (thuy phan) va buéc E-5 (phan ing amit héa).

[Cong thuc 10]

Phuong phap E

CH,
CH; 00
0, _OH 0.0 o
clo hoéa a  este hoa ¢ ketal hoa
o YL
cl OH ci OH ‘
E2 y v
H OH E-3 R3
£1 E2
(]
R
%4 r®
[N
OH g:;( o) NH 0 o
NH, 1 khir bdo vé
thay phan chat phan img két hop Cl
ci . 2) alkyl héa, axyl héa
(:/‘V °;/~v hofic sulfonylhéa €Y 0 g
v
E4 E5 E-6 R

trong d6 R% R?, R’ R®, va V 1a nhu dwoc dinh nghia trén day.
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Budc E-1 (phan mg clo héa):

Budc nay bao gdm khudy hop chét (E0) trong thoi gian tir 0,5 dén 24 gio
trong khi lam ngudi ho#c gia nhiét st dung luong bing hoc luong du chét clo
hoa trong dung méi tro véi phan tmg dé thu duge hop chét E2. Tt hon 13, hop
chit nay thu dugc bing cach khudy & nhiét d6 tir 0 dén 80°C trong thdi gian tir
0,5 dén 12 git. Dung mdi dugc ding trong phéan tmg nay 1a khéng bi giéi han cu
thé mién la dung méi tro v4i phan tmg. Céc vi du vé dung moéi c6 thé bao gém
tetrahydrofuran, diclometan, axit axetic, etyl axetat, va cac hdn hgp cta ching.

Céc vi du vé chét phan {mg clo héa bao gém sulfuryl clorua va clo.
Bude E-2 ¢6 thé dugc thuc hién theo cach giéng nhu 6 bude D-2b.
Buéc E-3 ¢6 thé dugce thuc hién theo cach giéng nhu & budc A-2.
Budc E-4 ¢ thé dugc thyc hién theo cach giéng nhu & budce A-3.
Budc E-5 c6 thé duoc thyuc hién theo cach giéng nhu & budc A-4.
Budc E-6 ¢6 thé duoc thuc hién theo cach gidng nhu & bude A-5.

Phuong phap F-(a) 12 phuong phap bao gém viéc dua hop chat (A4), hop
chit (A5), hop chét (A6), hodic hop chit (A10) thu dugc bang phuong phap néu
trén vao phan tng két hop chéo sir dung chit xtc tac chuyén hoa kim loai hogic
twong tu dé didu ché hop chéat (F1). Khi R' chira nhém amino, nhém hydroxy,
hodc nhoém carbonyl dugc bao vé, hop chét twong img (F2) c6 thé dugc diéu ché

bang cach loai bé nhém bao vé.
[Cong thac 11]

Phuong phéap F-(a)

H
o N_FR® o

H & £ H ]
) N_ R (NduRI chira cic nhom 0. _N__R
o | amino, hydroxyl hodc |
5 carbonyl duge bio v¢)
Oy NH R phan {mg lién két o _NH R® O, _NH R
R* ngang R khtr bio v¢ y
X 0 p2 R1 1
R 0 g? F-2 R
o . F-1 R 0 o2
:Lv 0“3/‘\/ o ‘/‘V'R
R R 3
R
Ad, AS, A6 hodc AlO F1 F2
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trong do R% R’ RY R’ R6, va V 1a nhu duoc dinh nghia trén day, va X la

nguyén tir clo hodc nguyén tir brom.
Budc F-1 (phan tmg tao lién két ngang):

Budc nay bao gdm khudy hop chit (A4), hop chét (AS), hgp chét (A6),
hogic hop chét (A10) trong thdi gian tir 0,5 dén 24 gid trong céc diéu kién gia
nhiét sir dung chét xic tac paladi hoic chit xtc tac niken va luong bing hodc
luwong du axit boronic, pinacol este cta axit boronic (cho phan ing két hop
Suzuki-Miyaura), chat phan img thiéc hiru co (cho phan ing két hop Stille),
hodc hop chit alken (cho phan tmg Heck) trong sy c6 mit cla bazo trong dung
méi tro v&i phan tng dé thu dugc hop chét (F1). Tét hon 13, hop chat nay thu
dugc bing cach khudy & nhiét do tir 60 dén 120°C trong thoi gian tir 0,5 dén 12
gi. Dung méi dugc dung trong phan tmg nay 1a khong bi giéi han cu thé mién
la dung méi tro véi phan tmg. Céc vi du vé dung mdi c6 thé bao gdm metanol,
etanol, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, nudc, N,N-
dimetylformamit, dimetyl sulfoxit, benzen, toluen, xylen, va cic hdn hop cta
chung. Cac vi du vé chét xuc tac paladi bao gbm
tetrakis(triphenylphosphin)paladi, [1,1'-
bis(diphenylphosphino)feroxen]diclopaladi, tris(dibenzylidenaxeton)dipaladi,
paladi axetat, paladi axetylaxetonat, va bis(triphenylphosphin)paladi diclorua.
Céc vi du vé chét xic tac niken bao gdm [1,1'-
bis(diphenylphosphino)feroxen]niken diclorua va bis(triphenylphosphin)niken
diclorua. Céc vi du vé bazo bao gém cac bazo hitu co nhu trietylamin,
diisopropyletylamin, 1,8-diazabixyclo[5.4.0]-7-undexen (DBU), va 1,5-
diazabixyclo[4.3.0]-5-nonen (DBN), va cac bazo v co nhu kali bicarbonat,
natri bicarbonat, kali carbonat, natri carbonat, kali hydroxit, natri hydroxit, kali

phosphat, va natri phosphat.
Budc F-2 (loai bo nhom bao vé):
(Khi R' chira nhém amino duoc bao vé)

Budc nay c6 thé duge thuc hién theo cach gidng nhu & bude A-5(1).
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(Khi R' chira nhém hydroxy dugc bao vé)
Budc nay co thé dugc thuc hién theo cach gidng nhu & bude A-7(1).
(Khi R' chira nhém carbonyl dugc bao vé)
Budc nay ¢ thé duge thuc hién theo cach gidng nhu & bude A-6(1).

Phuong phap F-(b) 1a phuong phép bao gdm chuyén hoa hop chét (F1) thu
dugc bing phuong phap F-(a) trong d6 phan tir thé R' 1a nhém vinyl, thanh
aldehyt bing cach tach oxy héa (F-3), tiép theo 1a budc F-4 dé didu ché hop chét
alken bang phan tng kiéu Wittig hoic didu ché hop chét alkyn bing cach sir
dung phuong phap Seyferth-Gilbert (hodc phuong phap Ohira-Bestmann) hodc
twong ty. Khi R* hogic R? trong hop chét (F4) chira nhém amino dugc bao vé,
hop chit F5 ¢6 thé dugc didu ché bing cach loai bé nhém bao vé nay, tiép theo

1a alkyl hoa, axyl hoa, sulfonyl hoa, hodc tuong tu (F-5).

[Cong thic 12]

Phuong phép F-(b)

Rs R° 5 R'

[ Doin e kié‘;}, Y Y (NéuR2 vivhotc R3 R AR
l'm]:,l;(gi éuoac phan chira cac nhém amino | NH
A O NH O 3 0, _NH O dugc bao v
cat nho . Ohira-Bestmann, . uqc‘: 3,0“"‘) O_NH O
oxy hoa R V.V, R 1) khir bdo vé R
Fl ———— e —
O, 1
0 g? R 0 g2 2) alky! héa, axyl hoa 1

F-3 R F4 R ! oa, axy R 2

H °"'/~v o‘/\v hofc sutfonyl hoa Q_/? R
] R 3V

F5 R

F3 F4 5

trong d6 R?, R?, R*, R’ R®, va V 1a nhu duoc dinh nghia trén day.

Budce F-3 (phan img tach bing cach oxy héa):

Budc nay bao gébm khudy hop chét (F1) trong thoi gian tir 0,5 dén 48 gio
trong cac diéu kién duoc 1am ngudi hodc duoc gia nhiét sir dung chét xic tac
oxy hoa va luong bing hoic lwong du chit oxy héa trong dung mdi tro v6i phan
tmg d& thu dugc hop chit (F3). Tét hon 13, hop chét nay thu duoc bang cach
khudy & nhiét d6 tir 0 &én 40°C trong thoi gian tir 0,5 dén 24 gio. Dung méi
dugc ding trong phéan tng nay 14 khong bi gi6i han cu thé mién 13 dung méi tro

v&i phéan tmg. Céc vi du vé dung méi ¢ thé bao gdm tetrahydrofuran, 1,2-
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dimetoxyetan, 1,4-dioxan, nudc, va cac hon hgp cta ching. Céc vi du vé chat
xUc tac oxy héa bao gdm osimi tetroxit va osimi tetroxit duogc bao boc vi nang.

Céc vi du v& chit oxy hoa bao gdm natri periodat va kali periodat.
Budc F-4:
(Trong trudng hop téng hop alken)

Budc nay bao gdm khudy hop chit (F3) trong thoi gian tir 0,5 dén 24 gio
trong cac didu kién duoc lam ngudi hogic duoc gia nhiét sir dung lugng béng
hodc lugng du chét phan tng Wittig, chat phan tmg Horner-Wadsworth-
Emmonds tuong (g, hodc tuwong tu trong sy ¢ mat clia bazo trong dung mdi
tro voi phan tng dé thu duoc hop chit (F4). Tt hon 1&, hop chét nay thu duge
bang cach khudy & -78°C dén nhiét d6 trong phong trong thoi gian tir 0,5 dén 12
gi. Dung méi dugc dung trong phan tmg nay la khong bi gidi han dic biét mién
14 dung méi tro vdi phan tng. Cac vi du vé dung méi ¢6 thé bao gom dietyl ete,
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, va cac hon hop ctia chiing. Cac
vi du v& bazo bao gdbm n-butylliti, sec-butylliti, tert-butylliti, lithi
diisopropylamit (LDA), lithi bis(trimetylsilyl)amit (LHMDS), natri hydrua, kali
tert-butoxit, 1,8-diazabixyclo[5.4.0]-7-undexen (DBU), va 1,5-
diazabixyclo[4.3.0]-5-nonen (DBN).

(Trong trudng hop téng hop alkyn)

Budc nay bao gdm khudy hop chit (F3) trong thoi gian tir 0,5 dén 48 gio
trong céc didu kién dugc 1am ngudi hodic dugc gia nhiét st dung lugng bing
hoac luong du dimetyl diazometylphosphonat (chat phan tmg Seyferth-Gilbert),
dimetyl (1-diazo-2-oxopropyl)phosphonat (chat phan tmg Ohira-Bestmann),
hodc tuong tu trong su c6 mat cia bazo trong dung moi tro vdi phan ing dé thu
duge hop chit (F4). Tt hon 14, hop chét nay thu dugc bang cach khudy & -78°C
dén nhiét do trong phong trong thoi gian tir 0,5 dén 24 gio. Dung mdi duge ding
trong phan (mg nay 1a khong bi gidi han cu thé mién 14 dung méi tro véi phan

tmg. Céac vidu vé dung moi cd thé bao gém dietyl ete, tetrahydrofuran, 1,2-
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dimetoxyetan, 1,4-dioxan, metanol, etanol, va cac hdn hop clia chiing. Céc vi du

vé bazo bao gdm n-butylliti, kali tert-butoxit, natri carbonat, va kali carbonat.

Theo cach khac, hop chit (F3) ¢6 thé duge khudy trong thoi gian tir 0,5
dén 48 gid trong cac diéu kién duoc 1am ngudi hodc dugc gia nhiét st dung
lwong bing hodc lugng du cacbon tetrabromua va triphenylphosphin trong dung
mdi tro véi phan tmg dé thu dugc dibromoolefin chét trung gian, va chét trung
gian nay c6 thé duoc xir ly bing luong du clia bazo dé thu duoc hop chit (F4)
(phuong phap Corey-Fuchs). Tét hon 14, hop chét nay thu dugc bing cach khuay
& 0°C dén nhiét dd trong phong trong thoi gian tir 0,5 dén 24 gio. Dung moi
dugce dung trong phan Ung nay 1a khong bi gidi han dédc biét mién 1 dung méi
tro v&i phan ung. Cac vi du vé dung moi bao gém diclometan, 1,2-dicloetan,
clorofom, dietyl ete, tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, va cac hdn
hop cua ching dé tdng hop chét trung gian dibromoolefin va bao gbm dietyl ete,
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, va cac hdn hop ctia chiing cho
budce xir ly chét trung gian dibromoolefin bang bazo dé thu duge hop chét F4.
Céc vi du vé bazo dugc dung trong phéan (mg ndy bao gbém n-butylliti, sec-

butylliti, va tert-butylliti.
Budc F-5 ¢6 thé duge thuc hién theo cach giéng nhu & budc A-5.

Phuong phap G 1a budc ma lién quan dén viéc loai halogen hop chét (A4),
hop chét (A5), hop chat (A6), hop chét (A10), hodc hop chét (F1) (khi phan tix
thé R' 1a nguyén tir clo, nguyén tir brom, hoic nhém C»-Cg alkenyl) thu dugc
theo cac phuong phdp néu trén bing phan tmg hydro héa hogc khir lién két dbi
dé diéu ché hop chat (G1).

[COng thuc 13]
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Phuong phap G
H H
o. N_ _R° o. N. R
X g
5 5
O NH R 10 NH R
R4 hydro hoa R4
Q 0 2 . R’ 0 o2
R G-1 R
R R
A4, AS, A6, A10 hoiic FI G1

trong d6 R, R®, R*, R®, R®, va V 13 nhu dugc dinh nghia trén ddy, va Q 1a
nguyén tr clo, nguyén tir brom, hodc nhom C,-Cq alkenyl.

Budce G:

Budc nay bao gdbm khudy hop chét (A4), hop chét (A5), hop chat (A6),
hop chit (A10), hodc hop chét (F1) (khi phan tir thé R' 12 nhém C,-Cy alkenyl)
trong thoi gian tir 0,5 dén 48 gio trong mdi trudng hydro trong cac diéu kién
duoc lam ngudi hoac dugc gia nhiét st dung chét xtc tac khir trong dung mdi
tro voi phan ung d¢é thu dugc hop chat (G1). Tét hon 13, hop chit nay thu dugc
bing cach khudy & nhiét d6 trong phong dén 40°C trong thoi gian tir 0,5 dén 24
gi¢r. Dung moi dugce dung trong phan tmg nay 1a khdng bi gidi han cu thé mién
la dung moi tro véi phan tng. Céc vi du vé dung mdi ¢6 thé bao gdbm
tetrahydrofuran, 1,2-dimetoxyetan, 1,4-dioxan, nuéc, metanol, etanol, va cac
hén hop ctia chiing. Cac vi du vé chét xuc tac khir bao gdm paladi-cacbon,

Raney niken, platin-cacbon, va platin oxit.

M3i hop chét duge didu ché theo cac phurong phép nay c6 thé 6 thé dugc
tach va dugc tinh ché theo phwong phép da biét trong linh vuc nay, vi dy, chiét,
k&t tha, chung cét, sic ky, két tinh phan doan, hozc két tinh lai.

Khi mdi hop chét hodc chét trung gian @& diéu ché c6 (cac) cacbon khong

dbi xtmg, c6 mat cc chit ddng phan dbi anh . M3i chét dong phan d6i anh nay
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¢6 thé duoc tach va dugc tinh ché bing phuong phép théng thudng nhu két tinh
phan doan (phéan giai mubi) bang cach két tinh lai véi mudi phi hop, hodc sic

ky cot. Cac vi du v& tai liéu tham khao cho phuong phap phéan giai chat triét
quang thanh céc chat dong phan d6i anh bao gdm J. Jacques et al. " Enantiomers,

Racemates and Resolution, John Wiley And Sons, Inc.".
Vi du thwe hién sang ché

Céc chir viét tat trong cac vi du tham khao va céc vi du la nhu sau: Me =

metyl, tBu = tert-butyl, va TBDMS = tert-butyldimetylsilyl.
Vi du tham khéo 1 (budc A-1)
Metyl 5-bromo-3,4-dihydroxy-2-metylbenzoat (Ala: X = Br, R' = Me)

Metyl 3,4-dihydroxy-2-metylbenzoat (43,1g, 237mmol) dugc hoa tan
trong axit axetic (250 mL) va diclometan (250ml). B4 sung ting giot dung dich
chira brom (37,8g, 237mmol) trong diclometan (20ml) trong 15 phut trong khi
lam lanh bing nudc da vao dung dich nay, va hoén hop thu duge duge khudy &
nhiét do nay trong 4 gi¢. Brom (3,78g, 23,7mmol) dugc bd sung thém vao, va
hén hop thu duoc duge khudy trong 1,5 gid trong khi lam lanh bing nudc da.
Sau d6, nude da duge bd sung vao dung dich phan tmg nay, tiép theo la chiét
bang etyl axetat. Lp hiru co duoc rira bing dung dich nudc natri sulfit va nudc
mudi bdo hoa va sau d6 duoc cd dudi ap suét giam. Phén cin thu duge dugc rira
béng diclometan dé thu duoc hop chét néu & dé& muc (50,4g, 193mmol, hiéu sudt
82%).

'H-NMR (400 MHz, CDCl;) 8: 2,47 (3H, s), 3,87 (3H, s), 5,61 (1H, brs), 5,83
(1H, br s), 7,67 (1H, s).

MS (ESI) m/z: 259, 261 (M-H)".
Vi du tham khao 2 (budc A-1)
Metyl 5-clo-3,4-dihydroxy-2-metylbenzoat (A1b: X = Cl, R* = Me)
Metyl 3,4-dihydroxy-2-metylbenzoat (12,1g, 66,2mmol) dugc hoa tan

trong etyl axetat (265ml). B sung N-closucxinimit (13,3g, 99,2mmol) vao dung
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dich nay, va hdn hop thu dugc dugc khudy & nhiét d6 trong phong trong 1 gid.
Sau d6, bd sung p-anisol (7,15g, 66,2mmol) vao, va hén hop thu dugc duge
khudy thém trong 15 phut. Dung dich phan tmg nay dugc rira béng nudce va
nuée mudi bio hoa, duge 1am kho bing magie sulfat, va sau d6 duge cd dudi ap
sudt giam. Phin cén thu dugc duge rira bing diclometan dé thu dugc hop chét

néu & d& muc (8,03g, 37,1 mmol, hidu suit 56%).

'H-NMR (400 MHz, DMSO-dy) &: 2,34 (3H, s), 3,76 (3H, s), 7,36 (1H, s), 9,11
(1H, br s), 9,96 (1H, br s).

MS (ESI) m/z: 215 (M-H)".

Vi du tham khéo 3

Metyl 5-flo-3,4-dihydroxy-2-metylbenzoat (Alc: X =F, R*=Me)
[Cong thirc 14]

C H TBDMS gBDMS

CH3 3
(o]
E R CH3 CH; - CHy — o CH,
CH;, S-3-2 oCHs s-33 S-34 3
Br Br Br o CHs F O-CH,
3

Och CHs O.cy O'CHa
534 $3-2 833 ° s34
CH3 GH;

0. 0

CH, CH;, CHj, CH,

——-— —_—

oCHi s38 oCH 537 oM s3s AN Aow
CH3 CH3 CH3 OH
s3-5 s3.7 Atc

,
(Budc S-3-1)

Metyl 5-bromo-3,4-dimetoxy-2-metylbenzoat (S3-1)

Hop chit (Ala) (3,00g, 11,5mmol) duoc tong hop & vi du tham khéo 1
dugc hoa tan trong dimetylformamit (10ml). B4 sung kali carbonat (11,1g,
80,4mmol) va metyl iodua (9,79g, 68,9mmol) vao dung dich ndy, va hén hop
thu duge duge khudy & nhiét do trong phong trong 24 gid. Etyl axetat dugc bd
sung vao dung dich phan tmg nay, va hdn hop nay duoc rira bang axit clohydric
lodng, dung dich nudc natri bicarbonat béo hoa, va nudc mubi bdo hoa va sau d6
dugc 1am khé béng natri sulfat. Dung méi dugc chung cét dudi 4p sudt giam, va

phén can thu dugc dugc tinh ché bang sic ky cot silicagel (hexan:etyl axetat =
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90:10 — 50:50) dé thu duoc hop chit néu & dé muc (3,29g, 11,4mmol, hiéu sut
99%).

(Budc S-3-2)
(5-bromo-3,4-dimetoxy-2-metylphenyl)metanol (S3-2)

Metyl 5-bromo-3,4-dimetoxy-2-metylbenzoat (1,00g, 3,46mmol) dugc
téng hop & bude S-3-1 duge hoa tan trong toluen (20ml). Sau khi lam mat dung
dich dén -78°C, bd sung 1,0mol/L dung dich diisobutyl nhém hydrua trong
hexan (6,65ml, 6,92mmol) vao, va hdn hop thu dugc duge khuéy ¢ -78°C trong
0,5 gio. Dung dich phan Ung nay dugc dung bing cach bd sung dung dich mubi
Rochelle chira nudc, va nhiét do cia dung dich phan ng nay dugc ting 1én dén
nhiét d6 trong phong. Sau 4o, chét rin ling dong duoc loai bd béing céach loc.
Dich loc duoc lam khé bang natri sulfat, va tiép d6 dung méi dugc chung cét
duéi ap sut giam dé thu duoc hop chét néu & d& muc (0,903g, 3,46mmol, hiéu
suat 100%).

'H-NMR (400 MHz, CDCl;) 8:1,67 (1H, t, ] = 5,2 Hz), 2,21 (3H, s), 3,84 (3H, s),
3,87 (3H, 5) 4,62 (2H, d, ] = 5,2 Hz), 7,33 (1H, s).

(Budc S-3-3)
(5-bromo-3,4-dimetoxy-2-metylphenyl)metoxy-tert-butyldimetylsilan (S3-3)

(5-bromo-3,4-dimetoxy-2-metylphenyl)metanol (0,903g, 3,46mmol) dugc
tdbng hop & budc S-3-2 dugc hoa tan trong diclometan (10ml). B6 sung t-
butyldimetylsilyl clorua (0,626g, 4,15mmol), trietylamin (1,82g, 18,0mmol), va
4-dimetylaminopyridin (0,423g, 3,46mmol) & nhiét d0 trong phong vao dung
dich nay, va hdn hop thu duoc dugc khudy trong 2 gid. Etyl axetat dugc b sung
vao dung dich phan ung nay, va 16p hitu co dugc rira béng nude, dung dich nuéc
natri bicarbonat bdo hoa, va nudc mudi bio hoa va sau d6 dugc lam khd bing
natri sulfat. Dung méi dwoc chung cit dudi ap suét giam, va phan cin thu dugc
duoc tinh ché bang sic ky cot silicagel (hexan:etyl axetat = 90:10 — 50:50) dé
thu duoc hop chét néu ¢ d& muc (1,22g, 3,25mmol, hiéu sut 93%).
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(Budce S-3-4)
Tert-butyl-[(5-flo-3,4-dimetoxy-2-metylphenyl)metoxy]dimetylsilan (S3-4)

Dung dich chia (5-bromo-3,4-dimetoxy-2-metylphenyl)metoxy-tert-
butyldimetylsilan (1,22g, 3,25mmol) dugc tbng hop & budc S-3-3 trong
tetrahydrofuran (20ml) duoc lam lanh dén -78°C. B6 sung timg giot dung dich
n-butyllithi 1,6M trong hexan (1,67ml, 2,66mmol) vao, va sau do hdn hop thu
duoc duge khudy & nhiét do nay trong S phut. B sung timg giot dung dich chira
N-flobenzensulfonimit (1,09g, 3,46mmol) trong tetrahydrofuran (10ml) vao, va
hén hop thu dugc dugc khudy & -78°C trong 1 gid. Dung dich phéan {mg nay
dugc lam dimg bing dung dich nwdc amoni clorua bdo hoa, va nhiét do cia
dung dich phan ung nay dugc tang 1én dén nhiét do trong phong, tiép theo 1a
chiét bang cach bd sung etyl axetat. Lép hitu co duge rira bang nudc, dung dich
nude natri bicarbonat bdo hoa, va nuéc mudi bdo hoa va sau d6 dugc 1am khod
bing natri sulfat. Dung méi dugc chung cat dudi ap suét giam, va phin cin thu
duoc duge tinh ché bang sic ky cot silicagel (hexan:etyl axetat = 90:10 —
50:50) dé thu duoc hop chat néu & d& muc (0,738g, 2,35mmol, hidu suit 88%).

(Budc S-3-5)
(5-Flo-3,4-dimetoxy-2-metylphenyl)metanol (S3-5)

B6 sung dung dich tetrabutyl amoni florua 1M trong tetrahydrofuran (4ml)
vao tert-butyl-[(5-flo-3,4-dimetoxy-2-metylphenyl)metoxy]dimetylsilan (0,738g,
2,35mmol) dugc tdng hop & bude S-3-4, va hén hop nay duge khudy & nhiét do
trong phong trong 1 gio. Dung dich phén Ung nay dugc cd, va phin cin thu
duge duogc tinh ché bing sic ky cot silicagel (hexan:etyl axetat = 70:30 —
20:80) dé thu duoc hop chit néu & dé muc (0,340g, 1,70mmol, hidu suit 70%).

'H-NMR (400 MHz, CDCL;) 8: 1,70 (1H, brs), 2,18 (3H, s), 3,84 (3H, s), 3,94
(3H, s) 4,60-4,67 (2H, m), 6,93 (1H, d, J = 11,6 Hz).

(Budc S-3-6)

5-Flo-3,4-dimetoxy-2-metylbenzaldehyt (S3-6)

-57-



21206

(5-Flo-3,4-dimetoxy-2-metylphenyl)metanol (0,340g, 1,70mmol) duoc
téng hop & budc S-3-5 va trietylamin (0,137g, 1,36mmol) dugc hoa tan trong
diclometan (2ml). Bd sung dimetyl sulfoxit (0,4ml) va SO;-pyridin (0,162g,
1,02mmol) trong khi lam lanh bing nuéc da vao dung dich nay. Hn hgp nay
duoc khudy trong 1 gio trong khi lam lanh bing nude da va sau d6 dugc khudy
thém & nhiét do trong phong trong 16 gid. Nude duge bd sung vao dung dich
phan tmg nay, tiép theo la chiét bing etyl axetat. Lép hitu co dugc ria bing
nude, dung dich nudce natri bicarbonat bdo hoa, va nudc mudi bdo hoa va sau do
dugc lam khé bing natri sulfat. Dung méi dugc chung cAt dudi ap sudt giam, va
phdn cin thu duge dugc tinh ché bing sic ky cot silicagel (hexan:etyl axetat =
75:25 —> 50:50) dé thu dugc hop chit ndu & d& muc (0,313g, 1,57mmol, hiéu
sudt 93%).

'"H-NMR (400 MHz, CDCl;) &: 2,54 (3H, s), 3,85 3H, s), 4,07 (3H, s), 7,37 (1H,
d,J=11,6 Hz), 10,17 (1H, s).

(Budce S-3-7)
Metyl 5-flo-3,4-dimetoxy-2-metylbenzoat (S3-7)

5-Flo-3,4-dimetoxy-2-metylbenzaldehyt (0,313g, 1,57mmol) duoc téng
hgp & budc S-3-6 dugce hoa tan trong metanol khan (6ml). B6 sung kali hydroxit
(0,266g, 4,73mmol) va iot (0,521g, 2,05mmol) trong khi lam lanh bing nudc da
vao dung dich nay, va hdn hop thu dugc duge khudy trong 1,5 gio. B6 sung
dung dich nuéc natri bisulfit bdo hda vao dé cho dén khi mau dé niu bién mat,
tiép theo la chiét bing etyl axetat. Lp hitu co dugc rira biang nudc, dung dich
nudc natri bicarbonat bdo hoa, va nudc mudi bdo hoa va sau d6 duge lam kho
bang natri sulfat. Dung méi dwoc chung cét dudi 4p suét giam, va phan cin thu
duoc duge tinh ché bing sic ky cot silicagel (hexan:etyl axetat = 75:25 —
50:50) dé thu dwoc hop chét néu & d& muc (0,325g, 1,42mmol, hiéu sudt 90%).

'"H-NMR (400 MHz, CDCL3) 8: 2,46 (3H, s), 3,82 (3H, s), 3,87 (3H, s) 4,02 (3H,
s), 7,46 (1H, d, J = 11,9 Hz),

(Budc S-3-8)
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Metyl 5-flo-3,4-dihydroxy-2-metylbenzoat (hgp chit (Alc): X =F, R* = Me)

Metyl 5-flo-3,4-dimetoxy-2-metylbenzoat (0,325g, 1,42mmol) dugc téng
hop & bude S-3-7 dugce hoa tan trong diclometan (6ml). Sau khi lam mat dung
dich dén 78°C, bd sung dung dich bo tribromua 1M trong diclometan (3,55ml,
3,55mmol) vao, va hon hop thu dugc duoc khudy & nhiét do nay trong 1 gio va
sau d6 dugc khudy & nhiét do trong phong trong 20 git. Metanol dugc bd sung
vao dung dich phan tmg nay, va hdn hop nay duoc khudy trong xép xi 1 gio. Sau
do, bd sung nude vao do, tiép theo 1a chiét bang diclometan. Lép hitu co duge
rira bang nudc va nudc mudi bio hoa va sau d6 duge lam khé bing natri sulfat.
Dung méi duge chung cAt dudi ap suét giam dé thu dugc hop chét néu & d& muc

(0,265g, 1,32mmol, hiéu suit 93%).

'H-NMR (400 MHz, CDCl5) 8: 2,48 (3H, s), 3,86 (3H, s), 7,32 (1H, d, J = 11,2
Hz).

Vi du tham khéo 4 (budc C-1)
Metyl 3,4-dihydroxy-2,5-dimetylbenzoat (Ald: X = Me, R* =Me)

Hop chét (Ala) (3,44g, 13,2mmol) duoc tong hop & vi du tham khéo 1
dugc hoa tan trong tetrahydrofuran (80ml). B& sung bis(trimetyl nhom)-1,4-
diazabixyclo[2.2.2]octan (5,40g, 21,1mmol), tris(dibenzylidenaxeton)dipaladi(0)
(0,181, 0,198mmol), va 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl
(0,188g, 0,395mmol) vao dung dich ndy, va hén hop thu dugc dugc gia nhiét
dén hdi luu & 75°C trong 3 gio dudi dong khi nito. Dung dich phéan tng nay
duge dua lai dén nhiét d trong phong va duge ding bé‘mg cach bd sung axit
clohydric IN. Sau khi chiét bing etyl axetat, pha hiru co dugc rira bang nudc va
nude mudi bio hoa va duoc lam khé bing natri sulfat. Sau khi c6 duéi ap suét
giam, phén cin thu duoc dugc tinh ché bang sic ky cot silicagel (hexan:etyl
axetat = 80:20 — 60:40) dé thu dugc hop chit néu & dé muc (2,23g, 11,4mmol,
hiéu sudt 86%).

'H-NMR (400 MHz, CDCl,) 6: 2,24 (3H, s), 2,48 (3H, s), 3,85 (3H, s), 5,23 (1H,
brs), 5,58 (1H, br s), 7,39 (1H, s).
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MS (ESI) m/z: 195 (M-H)".
Vi du tham khao 5
Metyl 3,4-dihydroxy-5-metoxy-2-metylbenzoat (Ale: X = OMe, R* =Me)
[Cong thuc 15]

CH, GH,
0.0 0.0

CH
0.0 CHs /&CH; CHs
CHi— e Br o . Ho ¥ o’\© — JHiCy o
S$-5-1 (o] $-5-2 S-5.3 o)
Br OH
OH

Ala $5-1 §5-2 §5-3

0. OH

CHy

0,0
——t CH3
$54  HiC.y oH
OH

A1e (X=OMe,R*=Me)

(Budc S-5-1)

Metyl 3,4-dibenzyloxy-5-bromo-2-metylbenzoat (S5-1)

Hop chét néu & dé& muc (0,550g, 1,24mmol, hiéu suét 64%) thu dugc béng
phan Ung tuong ty nhu & budc S-3-1 sir dung hogp chit (Ala) (0,500g,
1,92mmol) dugc tbng hop & vi du tham khdo 1 va benzyl bromua (1,31g,
7,66mmol).
'H-NMR (400 MHz, CDCls) 8: 2,46 (3H, s), 3,88 (3H, s), 4,97 (2H, s), 5,10 (2H,
s), 7,30-7,53 (10H, m), 7,50 (1H, s)

(Budc S-5-2)
Axit 3,4-dibenzyloxy-5-hydroxy-2-metylbenzoic (S5-2)

Metyl 3,4-dibenzyloxy-5-bromo-2-metylbenzoat (0,150g, 0,340mmol)
duoc téng hop & budc S-5-1 duge hoa tan trong dung méi hdn hop 1,4-
dioxan:nudc (4:1). B6 sung kali hydroxit (0,095g, 1,70mmol),
tris(dibenzylidenaxeton)dipaladi(0) (0,031g, 0,034mmol), va 2-di-tert-
butylphosphino-2',4',6'-triisopropylbiphenyl (0,028g, 0,068mmol) vao dung dich
nay, va hon hop thu dugc duge khudy & 90°C trong 3 gid. Dung dich phén {mg
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nay dugc lam trung hoa, tiép theo 12 chiét bing etyl axetat. L&p hitu co dugc rira
bang nude, dung dich nude natri bicarbonat béo hoa, va nude mudi bdo hoa va
sau d6 duoc lam khé béng natri sulfat. Dung mdi duge chung cat dudi ép suat

giam dé thu duoc hop chét néu & d& muc (0,123g, 0,340mmol, hiéu sudt 100%).

(Budce S-5-3)

Metyl 3,4-dibenzyloxy-5-metoxy-2-metylbenzoat (S5-3)

Hop chét néu & d& muc (0,133g, 0,340mmol, hiéu suit 100%) thu dugc
bing phan Ung twong tu nhu & bude S-3-1 st dung axit 3,4-dibenzyloxy-5-
hydroxy-2-metylbenzoic (0,123g, 0,340mmol) duoc tdng hop & budc S-5-2.

(Budce S-5-4)

Metyl 3,4-dihydroxy-5-metoxy-2-metylbenzoat (hop chét (Ale): X =0OMe, R*=
Me)

Etyl 3,4-dibenzyloxy-5-metoxy-2-metylbenzoat (0,133g, 0,340mmol)
duoc tong hop & bude S-5-3 dugc hoa tan trong metanol (2ml). B6 sung 7,5%
paladi-cacbon vao dung dich nay, va hén hgp thu duge duge khudy trong 1 gio
trong moéi trudong hydro. Chét xuc tac dugc loc, va dich loc sau d6 duoc co dé

thu duoc hop chét néu & dé& muc (0,077g, 0,340mmol, hiéu sudt 100%).
Vi du tham khao 6
Metyl 2,5-diclo-3,4-dihydroxybenzoat (hop chat (E2))
(Budc S-6-1)
Axit 2,5-diclo-3,4-dihydroxybenzoic

B6 sung timg giot sulfuryl clorua (14,0ml, 173mmol) & 50°C trong 30
phut vao dung dich chira axit 3,4-dihydroxybenzoic hydrat (12,2g, 70,8mmol)
trong axit axetic (45ml), va hdn hop nay duoc khudy thém trong 17 gio. Hon
hop phan tng nay duoc lam mat dén 0°C, va phan khéng hoa tan duge sau do

dugc gom bang cach loc, dugce rira bang hexan, va sau dé dugc lam kho duéi ap
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sudt giam & nhiét d6 trong phong dé thu duoc hop chat néu & dé muc (2,68g,
12,0mmol, hiéu suét 17%).
'H-NMR (400 MHz, DMSO-d¢) 8: 7,37 (1H, s), 9,95 (1H, br s), 10,42 (1H, br s).
MS (APCI) m/z: 221 (M-H)".
(Budc S-6-2)
Metyl 2,5-diclo-3,4-dihydroxybenzoat (hop chét (E2))

B sung axit sulfuric (1,40ml, 26,3mmol) vao dung dich chira axit 2,5-
diclo-3,4-dihydroxybenzoic (2,68g, 12,0mmol) dugc téng hop & bude S-6-1
trong metanol (30ml), va hén hop ndy duoc hdi luu trong 15 gid. Dung dich
phan ung nay dugc c¢6 dudi ap sudt giam. Etyl axetat sau d6 dugc bd sung vao
phan cin thu duoc, va 16p hitu co dugc rira bang nuée va nudce mudi bdo hoa va
dugc lam khé bing natri sulfat khan. Dung méi dugce ¢6 dudi 4p sudt giam dé

thu duge hop chat néu & d& muc (2,89g, 11,4mmol, hiéu sut 95%).
'H-NMR (400 MHz, DMSO-dy) 8: 3,76 (3H, s), 7,37 (1H, s).

MS (APCI) m/z: 235 (M-H)".

Vi du tham khao 7

Tert-butyl N-(1-etynyl-3-bixyclo[1.1.1]pentanyl)carbamat (S7)

[Cong thuc 16]

o) o o
t-Bu —- = .
H)ﬂ J . \6\ t-Bu
N O S.7 N)LO
H H

S7

B6 sung kali carbonat (0,957g, 6,92mmol) va 1-diazo-1-
dimetoxyphosphoryl-propan-2-on (0,520ml, 3,46mmol) vao dung dich chura tert-
butyl (3-formylbixyclo[1.1.1]pent-1-yl)carbamat (0,697g, 3,30mmol) trong
metanol (20ml), v& hdn hop nay duoc khudy & nhiét d6 trong phong trong 1 gio.

Nuée duoc bd sung vao dung dich phan tmg nay, tiép theo 1a chiét bang etyl
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axetat. Lop hitu co dugc rua bang nudc mudi bo hoa va sau d6 dugc lam kho
bang natri sulfat khan. Dung mdi dugc chung cht dudi 4p suét giam, va phan cin
thu duoc duge tinh ché bing sic ky cot silicagel (hexan:etyl axetat = 100:0 —
82:18) dé thu duoc hop chit néu & d& muc (0,564g, 2,72mmol, hi¢u suat 82%).

'H-NMR (400 MHz, CDCl;) &: 1,44 (9H, s), 2,16 (1H, s), 2,29 (6H, s), 4,95 (1H,
br s).

Vi du tham khéo 8
Tert-butyl N-(6-etynylspiro[3.3 Jheptan-2-yl)carbamat (S8-2)

[Céng thirc 17]

0 o ?L
JL Lt-Bu o‘t'Bu
o) _t-Bu HN
HN Y NJLO
——— n—
S-8-1 S-8-2
OH P N il
S8-1 S8-2

(Budc S-8-1)
Tert-butyl N-(6-formylspiro[3.3]heptan-2-yl)carbamat (S8-1)

B& sung chét phan ung Dess-Martin (8,17g, 19,3mmol) vao dung dich
chira tert-butyl N-[6-(hydroxymetyl)spiro[3.3]heptan-2-yl]carbamat (3,10g,
12,8mmol) trong diclometan (62ml), va hdn hop nay dugc khudy & nhiét do
trong phong trong 1 gi¢. Dung dich nudc natri thiosulfat bdo hoa dugc b sung
vao dung dich phan tng nay, tiép theo 1a chiét bang etyl axetat. L6p hitu co
dugc rira béng dung dich nude natri bicarbonat bdo hoa va nuéce mudi bdo hoa
va sau d6 dugc 1am kho bang natri sulfat khan. Dung méi dugc chung cit dudi
ap suit giam, va phan can thu dugc duoge tinh ché bang cach sic ky silicagel
(hexan:etyl axetat = 80:20) d& thu dugc hop chit néu & dé muyc (2,87g,
12,0mmol, hiéu suét 93%).
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'H-NMR (400 MHz, CDCL;) 8: 1,43 (9H, s), 1,73-1,90 (2H, m), 2,01-2,15 (1H,
m), 2,20-2,36 (4H, m), 2,45-2,55 (1H, m), 3,03-3,13 (1H, m), 3,92-4,08 (1H, m),
4,59 (1H, br s), 9,69 (1H, d, J = 1,8 Hz).

(Budce S-8-2)
Tert-butyl N-(6-etynylspiro[3.3]heptan-2-yl)carbamat (S8-2)

Hop chit néu & dé muc (1,95g, 8,29mmol, hiéu suét 71%) thu duogc b?mg
phan Ung tuong ty nhu trong vi du tham khao 7 sir dung tert-butyl N-(6-
formylspiro[3.3]heptan-2-yl)carbamat (2,80g, 11,7mmol) dugc tbng hop & budc
S-8-1.

'H-NMR (400 MHz, CDCl;) &: 1,43 (9H, s), 1,77-1,84 (2H, m), 2,08-2,26 (4H,
m), 2,34-2,50 (3H, m), 2,84-2,94 (1H, m), 3,93-4,08 (1H, m), 4,58 (1H, br s).

Vi du tham khao 9
Tert-butyl 6-etynyl-2-azaspiro[3.3]heptan-2-carboxylat (59-2)

[Cong thirc 18]

t-Bu t-Bu t-Bu
0..0 0.0 0.0
Y Y Y
N N N
————— —
S-9-1 $-9-2
OH O“"H | |
S$9-1 $9-2
(Bude S-9-1)

Tert-butyl 6-formyl-2-azaspiro[3.3]heptan-2-carboxylat (S9-1)

Hop chét néu & d& myc (1,60g, 7,10mmol, hiéu sudt 90%) thu dugc béng
phan Umg twong ty nhu & budc S-8-1 st dung tert-butyl 6-(hydroxymetyl)-2-
azaspiro[3.3]heptan-2-carboxylat (1,80g, 7,92mmol). San phim thé thu duoc

duoc trai qua bude tiép theo ma khong can tinh ché thém.

(Budc S-9-2)
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Tert-butyl 6-etynyl-2-azaspiro[3.3]heptan-2-carboxylat (S-9-2)

Hop chéit néu & d& muc (0,95g, 4,29mmol, hiéu sudt 60%) thu dugc bang
phan Ung twong ty nhu & budc S-7 st dung tert-butyl 6-formyl-2-
azaspiro[3.3]heptan-2-carboxylat (1,60g, 7,11mmol) duoc tdng hop & budc S-9-
1.

'H-NMR (400 MHz, CDCI3) §: 1,43 (9H, s), 2,15 (1H, d, J = 2,4 Hz), 2,23-2,33
(2H, m), 2,45-2,55 (2H, m), 2,82-2,93 (1H, m), 3,85-3,95 (4H, m).

Vi du tham khao 10

Tert-butyl 4-prop-2-ynylpiperidin-1-carboxylat (S10)

[Cong thirc 19]

&
/\Q o
Y
o‘t-Bu
$10
Hop chit néu & dé& muc (3,24g, 14,5mmol, hi¢u suit 77%) thu dugc béng
phan (g twong tu nhu trong vi du tham khao 7 st dung tert-butyl 4-(2-
oxoetyl)piperidin-1-carboxylat (4,30g, 18,9mmol).
'H-NMR (400 MHz, CDCl;) §: 1,12-1,31 (2H, m), 1,46 (9H, s), 1,56-1,70 (1H,
m), 1,72-1,81 (2H, m), 1,99 (1H, t,J = 2,6 Hz), 2,15 (2H, dd, J = 6,7, 2,6 Hz),
2,61-2,78 (2H, m), 3,98-4,27 (2H, m).
Vi du tham khao 11
Tert-butyl N-(cis-4-prop-2-ynylxyclohexyl)carbamat (S11)
[Cong thuc 20]

o)

JL Lt-Bu

N“ O
H

)
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Hop chét néu & @& muc (1,20g, 5,05mmol, hiéu sudt 55%) thu dugc bing
phan Ung twong tu nhu trong vi du tham khao 7 str dung tert-butyl N-[cis-4-(2-
oxoetyl)xyclohexyl]carbamat (2,20g, 9,12mmol).

'"H-NMR (400 MHz, CDCI3) &: 1,23-1,35 (2H, m), 1,45 (9H, s), 1,53-1,73 (7H,
m), 1,98 (1H, t, J = 2,6 Hz), 2,14 (2H, dd, J = 6,7, 2,6 Hz), 3,67-3,82 (1H, m),
4,64 (1H, br s).

Vi du tham khao 12
Tert-butyl N-(trans-4-prop-2-ynylxyclohexyl)carbamat (S12)

[Cong thirc 21]

$12
Hop chit néu & dé muc (1,14g, 4,78mmol, hi¢u suét 66%) thu dugc béng
phan Gng tuong tu nhu trong vi du tham khao 7 sir dung tert-butyl N-[trans-4-(2-
oxoetyl)xyclohexyl]carbamat (1,74g, 7,22mmol).

'"H-NMR (400 MHz, CDCI3) &: 1,03-1,20 (4H, m), 1,44 (9H, s), 1,84-1,92 (2H,
m), 1,97 (1H, t, J = 2,6 Hz), 1,99-2,05 (2H, m), 2,10 (2H, dd, J = 6,7, 2,6 Hz),
3,30-3,46 (1H, m), 4,37 (1h, br s).

Vi du tham khao 13
Tert-butyl N-(trans-4-etynylxyclohexyl)carbamat (S13)

[Cong thuc 22]
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Hop chét néu & d& muc (0,639g, 2,86mmol, hiéu sudt 77%) thu dugc bing
phan Ung tuong tu nhu trong vi du tham khao 7 st dung tert-butyl N-(trans-4-
formylxyclohexyl)carbamat (0,839g, 3,69mmol).

1H-NMR (400 MHz, CDCI3) §: 1,04-1,17 (2H, m), 1,42-1,55 (2H, m), 1,44 (9H,
s), 1,94-2,05 (4H, m), 2,04 (1H, d, J = 2,5 Hz), 2,16-2,25 (1H, m), 3,34-3,50 (1H,
m), 4,29-4,43 (1H, br s).

Vi du tham khao 14
Tert-butyl N-(trans-4-etynylxyclohexyl)-N-metyl-carbamat (S14)

[Cong thirc 23]

O
'I[NJL oat'Bu

CH
s14  °

Hop chét néu & d& muc (2,50g, 10,5mmol, hiéu sudt 69%) thu dugc bing
phan tng tuong tw nhu trong vi du tham khao 7 st dung tert-butyl N-(trans-4-
formylxyclohexyl)-N-metyl-carbamat (3,70g, 15,3mmol) duoc tbng hop theo
phuong phap dugc mo ta trong cong bd don qudc t& WO 2003053933,

'H-NMR (400 MHz, CDCl5) &: 1,33-1,60 (4H, m), 1,46 (9H, s), 1,65-1,75 (2H,
m), 2,01-2,20 (3H, m), 2,05 (1H, d, J = 2,5 Hz), 2,70 (3H, br s), 3,67-4,13 (1H,
br m).

Vi du tham khao 15
8-etynyl-1,4-dioxaspiro[4.5]decan (S15)

[Cong thirc 24]

-67-



21206

Hop chit néu & dé muc (1,69g, 10,1mmol, hiéu suét 82%) thu duogc béng
phan ing tuong ty nhu trong vi dy tham khao 7 st dung 1,4-
dioxaspiro[4.5]decan-8-carbaldehyt (2,11g, 12,4mmol) dugc tbng hop theo
phuong phap duge mo ta trong cong b6 don quéc té WO 2010132247,
'H-NMR (400 MHz, CDCl5) 8: 1,51-1,61 (2H, m), 1,68-1,79 (2H, m), 1,80-1,92
(4H, m), 2,04 (1H, d, J = 2,4 Hz), 2,43-2,53 (1H, m), 3,90-3,99 (4H, m).

Vi du tham khao 16
Tert-butyl N-[(4-etynylxyclohexyl)metyl]carbamat (S16)

[Cong thurc 25]

ao--m\N _«O

H O-t-Bu
S16

Hop chét néu & dé muc (1,97g, 8,30mmol, hiéu suét 86%) thu dugc bang
phan Ung tuwong ty nhu trong vi du tham khao 7 su dung tert-butyl N-[(4-
formylxyclohexyl)metyl]carbamat (2,34g, 9,70mmol) dugc tbng hop theo
phuong phap dugc mo ta trong cong b6 don qudc t& WO 2007103295.
'H-NMR (400 MHz, CDCl5) §: 0,86-0,99 (2H, m), 1,30-1,48 (3H, m), 1,44 (9H,
s), 1,72-1,81 (2H, m), 1,97-2,06 (2H, m), 2,05 (1H, d, J = 2,4 Hz), 2,13-2,23 (1H,
m), 2,93-2,99 (2H, m), 4,52-4,61 (1H, br m).
Vidul

7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(tetrahydrofuran-3-yl)-1,3-benzodioxol-5-carboxamit (1)

[Cong thic 26]
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¢Hs ¢Hs H3r(CH3
E /é( é( O_NH O
H3C r E
Ata A2a H3C1
(Budce 1-1)

Metyl 7-bromo-2,4-dimetyl-2-(tetrahydrofuran-3-yl)-1,3-benzodioxol-5-
carboxylat (A2a)

BS sung triruteni (0) dodecacarbonyl (0,122g, 0,192mmol) va
triphenylphosphin (0,101g, 0,383mmol) vao dung dich chura hop chit (Ala)
(1,00g, 3,83mmol) dugc tbng hop & vi du tham khao 1 trong toluen (15ml), va
hdn hop nay dugc khudy mét lac & 120°C trong mdi trudng nito. Sau do, bd
sung timg giot dung dich chira 3-etynyltetrahydrofuran (1,11g, 11,5mmol) trong
toluen (5ml) vao, va hdn hgp thu dugc duge khudy thém & 120°C trong 2 gid.
Sau khi phan tng hoan thanh, dung moi dugc chung cat dudi 4p sut giam, va
phén cin thu dugc duge tinh ché bang séc ky cot silicagel (hexan:etyl axetat =
95:5 — 70:30) dé thu duge hop chét néu & d& muc (1,13g, 3,16mmol, hidu suat
83%).

'TH-NMR (400 MHz, CDCls) &: 1,70 (3H, s), 1,89-2,00 (1H, m), 2,02-2,13 (1H,
m), 2,38 (3H, s), 2,85-2,94 (1H, m), 3,73-3,83 (2H, m), 3,85 (3H, s), 3,87-3,96
(2H, m), 7,69 (1H, s).

MS (ESI) m/z: 357, 359 (M+H)".
(Bude 1-2)

Axit 7-bromo-2,4-dimetyl-2-(tetrahydrofuran-3-yl)-1,3-benzodioxol-5-
carboxylic (A3a)

B6 sung tetrahydrofuran (6ml) va metanol (3ml) vao hop chét (A2a)
(1,13g, 3,16mmol) duogc téng hop & budc 1-1, bd sung thém dung dich nuéc
natri hydroxit 2M (3,16ml, 6,32mmol), va hén hop ndy duge khudy & nhiét do
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trong phong trc;ng 16 gio. Sau khi phan Ung hoan thanh, dung dich phan Ung
duoc 1am trung hoa bing cach bd sung axit clohydric 2M (3,16ml, 6,32mmol),
tiép theo 13 chiét bing cach bd sung diclometan. Lép hiru co thu duge dugce o
dudi ap sut giam dé thu duoc hop chét néu & dé& muc (1,05g, 3,07mmol, hiéu

sudt 97%).

'H-NMR (400 MHz, CDCl;) §: 1,70 (3H, s), 1,88-2,01 (1H, m), 2,04-2,14 (1H,
m), 2,44 (3H, s), 2,86-2,96 (1H, m), 3,75-3,84 (2H, m), 3,87-3,98 (2H, m), 7,84
(1H, s).

MS (ESI) m/z: 341, 343 (M-H)".
(Budc 1-3)

7-bromo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(tetrahydrofuran-3-yl)-1,3-benzodioxol-5-carboxamit (1)

BS sung  3-(aminometyl)-4,6-dimetyl-1H-pyridin-2-on  hydroclorua
(0,868g, 4,60mmol), 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua
(0,882g, 4,60mmol), va 1-hydroxy-7-azabenzotriazol (0,627g, 4,60mmol) vao
dung dich chtra hop chét (A3a) (1,05g, 3,07mmol) dugc téng hop & budc 1-2
trong dimetylformamit (10ml), va hdn hgp nay dugc khudy & 100°C trong 1,5
gi® trong mdi trudng nito. Sau khi phan ng hoan thanh, nudc dugc bd sung vao
dung dich phéan tng nay, va chét rn ling dong duoc gom bing cach loc va dugc
hoa tan lai trong diclometan. Sau d6, dung dich nay dugc tinh ché bing sic ky
cOt silicagel (hexan:etyl axetat = 2:98 — 0:100, va diclometan:metanol = 100:0
— 90:10) dé thu duogc hop chit néu & dé muc (0,863g, 1,81mmol, hiéu suét
59%).

'"H-NMR (400 MHz, DMSO-d¢) §: 1,63 (3H, s), 1,72-1,83 (1H, m), 1,93-2,04
(1H, m), 2,10 (6H, s), 2,17 (3H, 5), 2,88-2,97 (1H, m), 3,55-3,68 (2H, m), 3,71-
3,83 (2H, m), 4,21 (2H, d, J = 4,9 Hz), 5,86 (1H, s), 6,97 (1H, s), 8,16 (1H, t, ] =
4.9 Hz), 11,49 (1H, s).

MS (ESI) m/z: 477, 479 (M+H)".
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Vidu?2

7-bromo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(tetrahydropyran-4-yl)-1,3-benzodioxol-5-carboxamit (2)

[Cong thic 27]

H;C . CHs

|_NH

O_NH O
CH;

Br (o)
o
H,C o
2

(Budce 2-1)

Metyl 7-bromo-2,4-dimetyl-2-(tetrahydropyran-4-yl)-1,3-benzodioxol-5-
carboxylat (A2b)

Hop chét néu & dé muc (0,861g, 2,32mmol, hiéu sult 61%) thu dugc bing
phan ng tuong tu nhu & budc 1-1 st dung hop chét (Ala) (1,00g, 3,83mmol)
duoc téng hop & vi du tham khdo 1 va 4-etynyltetrahydro-2H-pyran (1,27g,
11,5mmol).

'H-NMR (400 MHz, CDCl5) 6: 1,53-1,68 (2H, m), 1,67 (3H, s), 1,68-1,77 (2H,
m), 2,07-2,17 (1H, m), 2,39 (3H, s), 3,33-3,43 (2H, m), 3,85 (3H, s), 4,01-4,08
(2ZH, m), 7,68 (1H, s).

(Budc 2-2)
Axit 7-bromo-2,4-dimetyl-2-(tetrahydropyran-4-yl)-1,3-benzodioxol-5-
carboxylic (A3b)

Hop chit néu & d& muc (0,796g, 2,23mmol, hidu sudt 96%) thu dugc bang
phan Ung twong ty nhur & bude 1-2 sir dung hop chit (A2b) (0,861g, 2,32mmol)
duoc tong hop & bude 2-1.
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MS (ESI) m/z: 355, 357 (M-H).
(Bude 2-3)

7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(tetrahydropyran-4-yl)-1,3-benzodioxol-5-carboxamit (2)

Hop chit néu & d& muc (0,556g, 1,13mmol, hidu suét 51%) thu duoc béng
phan Ung tuong ty nhu & bude 1-3 st dung hop chét (A3b) (0,796g, 2,23mmol)
dugc téng hop & bude 2-2.

'H-NMR (400 MHz, DMSO-dg) &: 1,34-1,44 (2H, m), 1,57-1,66 (2H, m), 1,62
(3H, s), 2,11 (6H, s), 2,14-2,19 (4H, m), 3,24-3,32 (2H, m), 3,88 (2H, m), 4,21
(2H, d,J = 5,0 Hz), 5,85 (1H, s), 6,95 (1H, s), 8,14 (1H, t, ] = 5,0 Hz), 11,49
(1H, s).

MS (ESI) m/z: 491, 493 (M+H)",
Vidu3

7-bromo-2-[3-(dimetylamino)-1-bixyclo[1.1.1]pentanyl]-N-[(4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (3)

[Cong thirc 28]

CH3
°“3 0 OH
5: CH,
J:B( Br Bré(o 0

Tz
-A@\ ,\L _tBu 0%\ B
HaC H,C N~ O
H
Ala A3c
HaC CHs HsC CH;, HiC CH,
|_NH |__NH

o NH o O._NH O O._NH O
—_ CH, _— CHy . CH;
3-5
‘/\6\ )\, Br 0 Br 0
o c
HyC H3C NH, H;C N Hs

Adc Adc-f 3

(Budc 3-1)
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Metyl 7-bromo-2-[3-(tert-butoxycarbonylamino)-1-bixyclo[1.1.1]pentanyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylat (A2c)

Hop chét néu & d& muc (0,495g, 1,06mmol, hidu suét 61%) thu duoc bing
phén tng tuong ty nhu & budce 1-1 sir dung hop chat (Ala) (0,450g, 1,72mmol)
duoc téng hop ¢ vi du tham khao 1 va hop chét (S7) (0,536g, 2,59mmol) dugc
téng hop & vi du tham khao 7.

'H-NMR (400 MHz, CDCl5) 8: 1,43 (9H, s), 1,72 (3H, s), 1,95-2,15 (6H, m),
2,37 (3H, s), 3,85 (3H, s), 4,96 (1H, br s), 7,67 (1H, s).

(Budc 3-2)
Axit 7-bromo-2-[3-(tert-butoxycarbonylamino)-1-bixyclo[1.1.1]pentanyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic (A3c)

Hop chét néu & d& muc (0,467g, 1,03mmol, hiéu suit 98%) thu duoc bs‘?mg
phén tng tuong ty nhu & budc 1-2 sir dung hop chat (A2¢) (0,495g, 1,06mmol)
duoc tdng hop & bude 3-1.

(Bude 3-3)

Tert-butyl N-[1-[7-bromo-5-[(4,6-dimetyl-2-oxo0-1H-pyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]-3-
bixyclo[1.1.1]pentanyl]carbamat (A4c)

Hop chét néu & dé muc (0,572g, 0,973mmol, hié¢u suét 94%) thu dugc
bing phan {mg twong tu nhu & bude 1-3 sit dung hop chit (A3c) (0,469,
1,03mmol) duoc téng hop & bude 3-2.

'"H-NMR (400 MHz, CDCl;) §: 1,43 (9H, s), 1,68 (3H, s), 1,98-2,10 (6H, m),
2,21 (3H, s), 2,26 (3H, s), 2,37 (3H, 5), 4,49 (2H, d, J = 6,1 Hz), 4,99 (1H, s),
5,96 (1H, s), 7,00 (1H, s), 7,20-7,25 (1H, m).

MS (APCI) m/z: 588, 590 (M+H)".

(Budc 3-4)
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2-(3-amino-1-bixyclo[1.1.1]pentanyl)-7-bromo-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (A4c-f)

Hop chét (Adc) (0,572g, 0,973mmol) dugc tong hop & bude 3-3 duge hoa
tan trong metanol (2ml). B4 sung dung dich axit clohydric 4M trong 1,4-dioxan
(2,07ml, 8,23mmol) vao dung dich nay, va hdn hop thu duge dugc khuéy o
nhiét dd trong phong trong 1,5 gi¢. Sau khi phan Ung hoan thanh, dung dich
phan tng dugc lam trung hoa bing cach bb sung dung dich natri bicarbonat
chira nudce bdo hoa, tiép theo 1a chiét st dung metanol 20% trong clorofom. Lép
hitru co dugc rira béng nude mudi bio hoa, dugc 1am khod bé’mg natri sulfat, va
sau do dugc cd dudi ap suét giam dé thu duoc hop chét néu & dé& muc (0,404g,

0,827mmol, hiéu suét 85%).
(Bude 3-5)

7-bromo-2-[3-(dimetylamino)-1-bixyclo[1.1.1]pentanyl]-N-[(4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (3)

Hop chét (Adc-f) (0,404g, 0,827mmol) duoc tbng hop & budc 3-4 dugc
hoa tan trong metanol (7,5ml). B6 sung dung dich chira nudc formaldehyt 37%
(0,141g, 1,74mmol) vao dung dich nay, va hdn hop thu duge duge khuéy & nhiét
d6 trong phong trong 10 phiit. Sau d6, bd sung natri triaxetoxyborohydrua
(0,923g, 4,14mmol) vao, va hon hgp thu duoc duge khqu & nhiét do trong
phong trong 18 gio. Sau khi phan ting hoan thanh, dung dich phan g dugc lam
trung hoa bing dung dich nude natri hydroxit 1M, tiép theo 1a chiét sir dung
metanol 20% trong clorofom. Lép hitu co dugc rira bing nude mubi béo hoa,
duoc 1am khé bing natri sulfat, va sau d6 duoc co dudi 4p suét giam, va phan
cin thu dugc dugc tinh ché bing sic ky cot silicagel co ban (etyl axetat:metanol
= 100:0 — 96:4) dé thu duoc hop chit néu & dé muc (0,309g, 0,597mmol, hiéu
suét 72%).

'H-NMR (400 MHz, DMSO-ds) 8: 1,65 (6H, s), 1,67 (3H, s), 2,07 (6H, s), 2,10
(3H, s), 2,11 (3H, s), 2,17 (3H, s), 4,21 (2H, d, J = 4,9 Hz), 5,86 (1H, 3), 6,94
(1H, s), 8,15 (1H, t, J = 4,9 Hz), 11,49 (1H, s).
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MS (APCI) m/z: 516, 518 (M+H)".
Vidu4d
7-bromo-2-[2-(dimetylamino)spiro[3.3heptan-6-yl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (4)

(Budc 4-1)

Metyl 7-bromo-2-[2-(tert-butoxycarbonylamino)spiro[3.3Jheptan-6-y1]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylat (A2d)

Hop chit néu & d& muc (0,657g, 1,32mmol, hiéu suit 86%) thu duoc bang
phan g tuong ty nhu & bude 1-1 stt dung hop chét (Ala) (0,400g, 1,53mmol)
dugce tong hop & vi du tham khao 1 va hgp chét (S8-2) (0,541g, 2,59mmol) duge
téng hop & vi du tham khao 8.

'H-NMR (400 MHz, CDCl5) 8: 1,42 (9H, s), 1,56 (3H, s), 1,71-1,84 (2H, m),
1,95-2,09 (3H, m), 2,10-2,15 (1H, m), 2,30-2,39 (1H, m), 2,38 (3H, s), 2,42-2,51
(1H, m), 2,69-2,78 (1H, m), 3,85 (3H, s), 3,91-4,02 (1H, m), 4,52-4,65 (1H, m),
7,66 (1H, br s).

(Budc 4-2)

Axit 7-bromo-2-[2-(tert-butoxycarbonylamino)spiro[3.3Jheptan-6-yl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic (A3d)

Hop chit néu & dé& muc (0,603g, 1,25mmol, hi€u suét 95%) thu duogc béng
phan Ung tuong ty nhu ¢ budc 1-2 str dung hop chét (A2d) (0,657g, 1,32mmol)
dugc tdng hop & budc 4-1.

(Budc 4-3)

Tert-butyl N-[6-[7-bromo-5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]spiro[3.3 ]heptan-2-
yl]carbamat (A4d)
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Hop chit néu & dé muc (0,519¢g, 0,842mmol, hiéu suét 67%) thu dugc
bing phan Ung tuong tu nhu & budc 1-3 st dung hop chét (A3d) (0,603g,
1,25mmol) duoc téng hop & budc 4-2.

'H-NMR (400 MHz, CDCl5) 8: 1,42 (9H, s), 1,53 (3H, s), 1,70-1,84 (2H, m),
1,92-2,14 (4H, m), 2,22 (3H, s), 2,26 (3H, s), 2,30-2,36 (1H, m), 2,37 (3H, s),
2,40-2,49 (1H, m), 2,66-2,76 (1H, m), 3,89-4,05 (1H, m), 4,50 (2H, d, J = 35,5
Hz), 4,54-4,64 (1H, m), 5,96 (1H, s), 7,00 (1H, s), 7,22 (1H, br s).

MS (APCI) m/z: 616, 618 (M+H)".

(Buéc 4-4)
2-(2-aminospiro([3.3 Jheptan-6-yl)-7-bromo-N-[4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (A4d-f)

Hop chat néu & d& muc (0,435g, 0,842mmol, hi¢u sudt 100%) thu duoc
bing phan {mg tuong tw nhu & buéc 3-4 sit dung hop chét (A4d) (0,519,
0,842mmol) duoc tong hop & bude 4-3.

MS (APCI) m/z: 516, 518 (M+H)".

(Budc 4-5)
7-bromo-2-[2-(dimetylamino)spiro[3.3 Jheptan-6-yl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (4)

Hop chit néu & dé muc (0,353g, 0,648mmol, hiéu suit 77%) thu dugc
bang phan tmg tuong tu nhu & budc 3-5 st dung hop chit (A4d-f) (0,435g,
0,842mmol) dugc tong hop & budc 4-4.

'H-NMR (400 MHz, DMSO-dg) &: 1,53 (3H, s), 1,58-1,78 (2H, m), 1,79-2,01
(9H, m), 2,01-2,08 (1H, m), 2,10 (3H, s), 2,10 (3H, s), 2,16 (3H, s), 2,30-2,44
(1H, m), 2,71-2,83 (1H, m), 4,21 (2H, d, J =4,3 Hz), 5,85 (1H, s), 6,93 (1H, s),
8,15 (1H,t,J=4,3 Hz), 11,48 (1H, s).

MS (APCI) m/z: 544, 546 (M+H)".

Vidus
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7-bromo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl]-2-(2-etyl-2-
azaspiro[3.3]heptan-6-yl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (5)

(Budc 5-1)

Tert-butyl 6-(7-bromo-5-metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-yl)-2-
azaspiro[3.3 Jheptan-2-carboxylat (A2e)

Hop chét néu & d& muc (0,727g, 1,51mmol, hiéu suét 98%) thu dugc bang
phan ing tuong ty nhu & bude 1-1 sit dung hop chét (Ala) (0,400g, 1,53mmol)
duogc tdng hop & vi du tham khao 1 va hop chét (S9-2) (0,407g, 1,84mmol) dugc
téng hop & vi du tham khéo 9.

'H-NMR (400 MHz, CDCl;) 8: 1,42 (9H, s), 1,58 (3H, s), 2,12-2,20 (2H, m),
2,26-2,34 (2H, m), 2,39 (3H, s), 2,67-2,76 (1H, m), 3,86 (3H, s), 3,86-3,88 (2H,
m), 3,88-3,91 (2H, m), 7,68 (1H, s).

(Budc 5-2)

Axit 7-bromo-2-(2-tert-butoxycarbonyl-2-azaspiro[3.3]heptan-6-yl)-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic (A3e)

Hop chit néu & d& muc (0,706g, 1,51mmol, hiéu sut 100%) thu dugc
béng phan tng twong tw nhu & budc 1-2 st dung hop chat (A2e) (0,727g,
1,51mmol) duoc téng hop & budc 5-1.

(Budce 5-3)

Tert-butyl 6-[7-bromo-5-[(4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]-2-azaspiro[3.3 Jheptan-2-
carboxylat (Ade)

Hop chét néu & dé muc (0,723g, 1,20mmol, hiéu sudt 80%) thu dugc bing
phan ing tuong tu nhu & bude 1-3 st dung hop chét (A3e) (0,706g, 1,51mmol)
duoc téng hop & bude 5-2.

'"H-NMR (400 MHz, CDCl3) §: 1,42 (9H, s), 1,55 (3H, s), 2,11-2,20 (2H, m),
2,23 3H, s), 2,25-2,31 (2H, m), 2,27 (3H, s), 2,37 3H, s), 2,64-2,73 (1H, m),
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3,82-3,86 (2H, m), 3,86-3,90 (2H, m), 4,44-4,56 (2H, m), 5,97 (1H, s), 7,01 (1H,
s).
MS (APCI) m/z: 602,604 (M+H)".

(Budc 5-4)
2-(2-azaspiro[3.3]heptan-6-yl)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (A4e-f)

Hop chit néu & dé muc (0,603g, 1,20mmol, hiéu suét 100%) thu dugc
bang phén Umg tuong tu nhu & budc 3-4 sit dung hop chit (Ade) (0,723g,
1,20mmol) dugc tong hop & budc 5-3.

MS (APCI) m/z: 502, 504 (M+H)".

(Budce 5-5)
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-(2-etyl-2-
azaspiro[3.3]heptan-6-yl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (5)

Hop chit néu & dé& muc (0,202g, 0,380mmol, hiéu sut 32%) thu dugc
bing phan Ung twong ty nhu & buéc 3-5 st dung hop chét (Ade-) (0,603g,
1,20mmol) duoc téng hop & bude 5-4 va axetaldehyt (0,793g, 18,0mmol).

'H-NMR (400 MHz, DMSO-dg) 8: 1,11-1,21 (4H, m), 1,59 3H, s), 1,75-1,90
(5H, m), 2,02-2,09 (1H, m), 2,10 (3H, s), 2,11 (3H, s), 2,13 (6H, s), 2,16 (3H, 5),
421 (2H, d, ] = 4,9 Hz), 5,85 (11, s), 6,94 (1H, s), 8,14 (1H, t, ] = 4,9 Hz),
11,48 (1H, s).

MS (APCI) m/z: 530, 532 (M+H)".
Vidu6

7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(1-metylpyrolidin-3-yl)-1,3-benzodioxol-5-carboxamit (6)

[Cong thuc 29]
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A11f A12f 6
(Budc 6-1)

Tert-butyl 3-(7-bromo-5-metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-
yD)pyrolidin-1-carboxylat (A2f)

Hop chit néu & dé muc (2,11g, 4,62mmol, hiéu suit 54%) thu dugc béng
phan ng tuong ty nhu & bude 1-1 sir dung hop chét (Ala) (2,22g, 8,50mmol)
duogc téng hop & vi du tham khao 1 va tert-butyl 3-etynylpyrolidin-1-carboxylat
(2,48g, 12,7mmol) dugc téng hop theo phuong phép duge mé ta trong cong b
don qubc t& W02010060952.

(Buac 6-2)

Metyl 7-bromo-2,4-dimetyl-2-pyrolidin-3-yl-1,3-benzodioxol-5-carboxylat
(A2£-0)

Hop chit néu & d& muc (1,38g, 3,87mmol, hiéu suit 84%) thu duoc bing
phan tng twong tw nhu & bude 3-4 st dung hop chit (A2f) (2,11g, 4,62mmol)
duoc téng hop & bude 6-1.

'H-NMR (400 MHz, CDCl;) 8: 1,68 (3H, s), 1,72-1,75 (1H, m), 1,90-1,99 (1H,
m), 2,38 (3H, s), 2,68-2,76 (1H, m), 2,85-3,10 (4H, m), 3,71 (1H, s), 3,85 (3H,
s), 7,68 (1H, s).

MS (APCI) m/z: 356, 358 (M+H)".
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(Budc 6-3)

Metyl 7-bromo-2,4-dimetyl-2-(1-metylpyrolidin-3-yl)-1,3-benzodioxol-5-
carboxylat (A11f)

Hop chit néu & d& muc (0,250g, 0,675mmol, hiéu sut 60%) thu dugc
bing phan ung tuong tw nhu & budc 3-5 st dung hop chét (A2f-f) (0,400g,
1,12mmol) duoc téng hop & bude 6-2.

'H-NMR (400 MHz, CDCl3) §: 1,66 (3H, s), 1,78-1,85 (1H, m), 1,98-2,05 (1H,
m), 2,33-2,40 (2H, m), 2,35 (6H, s), 2,38 (3H, s), 2,72-2,78 (1H, m), 2,84-2,91
(2H, m), 3,85 (3H, s), 7,68 (1H, s).

MS (APCI) m/z: 370, 372 (M+H)".
(Budc 6-4)

Axit 7-bromo-2,4-dimetyl-2-(1-metylpyrolidin-3-yl)-1,3-benzodioxol-5-
carboxylic (A12f)

Hop chét (A11f) (245mg, 0,662mmol) dugc téng hgp & budc 6-3 dugce
hoa tan trong metanol (2,5ml) va tetrahydrofuran (5ml). B6 sung dung dich
nudce natri hydroxit 1M (1,70ml 1,70mmol) trong khi 1am lanh bing nudec d4 vao
dung dich nay, va hdn hop thu dugc dugc khqu & nhiét d6 trong phong trong 7
gio. Sau khi phan mg hoan thanh, dung dich phéan tng dugc lam trung hoa béng
axit clohydric 1M, va dung méi dugc ¢ dudi 4p sudt gidm dé thu duoc axit 7-
bromo-2,4-dimetyl-2-(1-metylpyrolidin-3-yl)-1,3-benzodioxol-5-carboxylic
(0,197g, 0,552mmol, hi¢u suét 83%).

'H-NMR (400 MHz, CD;0D) é: 1,68 (3H, s), 2,04-2,13 (1H, m), 2,21-2,32 (1H,
m), 2,28 (3H, s), 2,81 (3H, s), 3,35-3,12 (4H, m), 3,41-3,48 (1H, m), 7,30 (1H,
S).

MS (ESI) m/z: 356, 358 (M+H)".

(Budc 6-5)
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7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(1-metylpyrolidin-3-yl)-1,3-benzodioxol-5-carboxamit (6)

Hop chét néu & d& muc (0,078g, 0,159mmol, hidu sudt 29%) thu dugc
bing phan tng twong tu nhu & budc 1-3 sir dung hop chét (A12f) (0,196g,
0,550mmol) dugc téng hop & budc 6-4.

'H-NMR (400 MHz, CD;0D) §: 1,64 (3H, s), 1,82-1,89 (1H, m), 2,00-2,08 (1H,
m), 2,16 (3H, d, ] = 3,0 Hz), 2,24 (3H, s), 2,35 (3H, s), 2,36 (3H, s), 2,40-2,51
(2H, m), 2,78-2,85 (1H, m), 2,88-2,97 (2H, m), 4,42 (2H, s), 4,62 (1H, s), 6,10
(1H, s), 7,01 (1H, s).

MS (ESI) m/z: 490, 492 (M+H)".

Vidu7

(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-(1-etyl-
4-piperidyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (7)

[Cong thirc 30]

CHs
040 0._OH

CH, CH
o 0o /& 3 CH3
CHjy Br 0 Br 0
[P S—— ——
Br OH 71
OH

0 o . O
H;C N\¢ 7-2 HS:\CNYO 73

O.cH o]

3 *CH
Aa (2R)-A2g (R)-A3g
H3C._\-CHs
NH HyC ~ CH;, H3C ~ CH,
O . _NH O NH NH
CHy OUNH O O NH O
—_— CH, —_— CHjs
Br 0 74 7-5
04 o Br fo) Br 0
H;C Ns( (o] 3 o} 3
O~tBu H3C NH HyC Ney
CH,
(2R)-Adg-p (2R)-A4g-f 7

(Budce 7-1)

Tert-butyl 4-[(2R)-7-bromo-5-metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-
yl]piperidin-1-carboxylat ((2R)-A2g)
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Chét triét quang cua hgp chét néu & d& muc (4,76g, 10,1mmol, hiéu sut
35%) thu duge bing phan tng tuong tu nhu & bude 1-1 sir dung hop chit (Ala)
(7,50g, 28,7mmol) dugc téng hop & vi du tham khao 1 va tert-butyl 4-
etynylpiperidin-1-carboxylat (9,02g, 43,Immol) duoc tbng hop theo phuong
phap dugc mo ta trong cong bb don qubc t& WO 2008156739.

'"H-NMR (400 MHz, CDCl;) &: 1,34-1,49 (2H, m), 1,45 (9H, s), 1,64 (3H, 5),
1,77-1,86 (2H, m), 1,96-2,05 (11, m), 2,38 (3H, s), 2,61-2,71 (2H, m), 3,85 (3H,
s), 4,05-4,35 (2H, m), 7,67 (1H, s).

Hop chét nay dugc phan giai thanh timg chét ddng phéan d6i anh trong cic

diéu kién sau day:

Cot: Daicel CHIRALCEL OZ-H 4,6mm ID x 250mm L

Dung moi rira gidi: axetonitril 100%

Téc d6 dong chay: 1,00mL/phut

Nhiét do: 25°C

Pinh thir nhét: 5,7 phut (46 quay riéng [a]p”’ = -4,0 (C = 1,0, clorofom))
Dinh thi hai: 6,9 phut (d6 quay riéng [a]p™’ = +3,6 (C = 1,0, clorofom))

Céc bude sau day duge thuc hién sir dung hop chét ((2R)-A2g) cia dinh
thir hai ma dugc tach bing cach sir dung cot bét d6i xung diéu ché va dugc xac
dinh 14 & dang R.

(Budc 7-2)

Axit (2R)-7-bromo-2-(1-tert-butoxycarbonyl-4-piperidyl)-2,4-dimetyl-1,3-
benzodioxol-5-carboxylic ((2R)-A3g)

Hop chat néu & dé muc (9,41g, 20,6mmol, hiéu suit 100%) thu dugc bing
phan Ung tuong ty nhu & budc 1-2 st dung hop chit ((2R)-A2g) (9,70g,
20,6mmol) duoc téng hop & bude 7-1.

(Buac 7-3)
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Tert-butyl 4-[(2R)-7-bromo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]piperidin-1-carboxylat
((2R)-A4g-p)

Hop chét néu & & muc (10,8g, 18,3mmol, hiéu sut 89%) thu dugc bang
phan tmg tuong tu nhu & budc 1-3 sit dung hop chat ((2R)-A3g) (9,41g,
20,6mmol) dugc téng hop & bude 7-2.

'H-NMR (400 MHz, CDCl;) &: 1,30-1,45 (2H, m), 1,45 (9H, s), 1,62 (3H, s),
1,76-1,86 (2H, m), 1,94-2,02 (1H, m), 2,22 (3H, s), 2,27 (3H, s), 2,37 (3H, s),
2,60-2,71 (2H, m), 4,19 (2H, m), 4,50 (2H, d, J = 6,1 Hz), 5,97 (1H, s), 7,01 (1H,
s), 7,23-7,27 (1H, m), 12,24 (1H, br s).

MS (APCI) m/z: 590, 592 (M+H)".

(Budc 7-4)
(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-(4-piperidyl)-1,3-benzodioxol-5-carboxamit ((2R)-A4g-f)

Hop chit néu & dé muyc (8,96g, 18,3mmol, hiéu sut 100%) thu dugc bing
phéan mg tuong tu nhu & budce 3-4 sir dung hop chét ((2R)-A4g-p) (10,8g,
18,3mmol) duoc tdng hop & bude 7-3.

MS (APCI) m/z: 490,492 (M+H)".

(Budc 7-5)
(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-(1-etyl-
4-piperidyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (7)

Hop chét néu ¢ d& muc (5,40g, 10,4mmol, hiéu suit 57%) thu dugc bing
phan g turong tu nhu & bude 3-5 sir dung hop chat ((2R)-A4g-f) (8,96g,
18,3mmol) dugc tdng hop & bude 7-4 va axetaldehyt (12,1g, 274mmol).
'H-NMR (400 MHz, DMSO-dg) 8: 0,96 (3H, t, J = 7,3 Hz), 1,30-1,40 (2H, m),
1,61 (3H, s), 1,65-1,73 (2H, m), 1,73-1,88 (3H, m), 2,10 (3H, s), 2,11 (3H, s),
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2,16 (3H, s), 2,27 (2H, q, ] = 6,7 Hz), 2,87-2,93 (2H, m), 4,21 (2H, d,J=4,9
Hz), 5,85 (1H, s), 6,94 (1H, s), 8,14 (1H, t, ] = 4,9 Hz), 11,48 (1H, s).
MS (APCI) m/z: 518,520 (M+H)".
Vidu8
(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-(1-metyl-4-piperidyl)-1,3-benzodioxol-5-carboxamit (8)

Hop chit néu & dé muc (0,271g, 0,537mmol, hiu sut 88%) thu dugc
bing phan tmg metyl hoéa twong tu nhu & bude 3-5 sir dung hop chét ((2R)-Adg-
f) (0,300g, 0,612mmol) dugc tong hop & budc 7-4.

'H-NMR (400 MHz, DMSO-dy) 8: 1,30-1,43 (2H, m), 1,61 (3H, s), 1,64-1,71
(2H, m), 1,74-1,85 (3H, m), 2,10 (3H, s), 2,11 (3H, s), 2,12 (3H, s), 2,16 (3H, s),
2,76-2,83 (2H, m), 4,21 (2H, d, ] = 4,9 Hz), 5,85 (1H, s), 6,94 (1H, s), 8,14 (1H,
t,J=4,9 Hz), 11,48 (1H, s).

MS (APCI) m/z: 504, 506 (M+H)".

Vidu9

(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-(1-propyl-4-piperidyl)-1,3-benzodioxol-5-carboxamit (9)

Hop chit néu & dé muc (0,136g, 0,255mmol, hiéu suit 42%) thu duoc
biang phan tmg propyl hoa tuong tu nhu & bude 3-5 sir dung hop chét ((2R)-
Adg-f) (0,301g, 0,614mmol) dugc tdng hop & budc 7-4 va propionaldehyt
(0,535g, 9,20mmol).

'H-NMR (400 MHz, DMSO-dq) 8: 0,82 (3H, t, J = 7,6 Hz), 1,29-1,44 (4H, m),
1,61 (3H, s), 1,65-1,73 (2H, m), 1,75-1,87 (3H, m), 2,10 (3H, s), 2,11 (3H, s),
2,16-2,21 (2H, m), 2,17 (3H, s), 2,86-2,93 (2H, m), 4,21 (2H, d, ] = 4,9 Hz),
5,85 (1H, s), 6,94 (1H, s), 8,14 (1H, t, ) =4,9 Hz), 11,48 (1H, s).

MS (APCI) m/z: 532,534 (M+H)".

Vidu 10
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(2R)-7-bromo-N-[(4,6-dimetyl-2-oxo-1H-pyridin-3-yl)metyl]-2-[ 1-(2-
metoxyetyl)-4-piperidyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (10)

B sung N,N-diisopropyletylamin (0,131g, 1,0lmmol) va 2-bromoetyl
metyl ete (0,141g, 1,0lmmol) vao dung dich chua hop chit ((2R)-A4g-f)
(0,300g, 0,612mmol) duoc téng hop & budc 7-4 trong dimetylformamit (10ml),
va hdn hop nay dugc khudy & 45°C trong 8 gid. Sau khi phan tng hoan thanh,
dung dich phéan tng duoc c6, va phan cin dugc tinh ché bang cach sic ky cot
silicagel co ban (etyl axetat:metanol = 100:0 — 93:7) dé thu duoc hop chit néu
& d& muc (0,200g, 0,364mmol, hiéu suit 60%).

'H-NMR (400 MHz, DMSO-dq) 5: 1,28-1,41 (2H, m), 1,61 (3H, s), 1,62-1,71
(2H, m), 1,78-1,93 (3H, m), 2,10 (3H, s), 2,11 (3H, s), 2,16 (3H, s), 2,41 (2H, 1,
J=6,0 Hz), 2,86-2,94 (2H, m), 3,21 (34, s), 3,39 (2H, t, J = 6,0 Hz), 4,21 (2H, d,
J=4,9Hz), 5,85 (1H, s), 6,94 (1H, s), 8,14 (1H, t, J = 4,9 Hz), 11,48 (1H, s).

MS (APCI) m/z: 548, 550 (M+H)".
Vidu 11

(2R)-7-bromo-N-[(4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metyl]-2-(1-
etylsulfonyl-4-piperidyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (11)

Hop chét ((2R)-A4g-) (0,390g, 0,795mmol) dugc tong hop & busc 7-4
dwoc hoa tan trong diclometan (5ml). B6 sung trietylamin (0,131g, 1,29mmol)
vao dung dich nay, sau d6 bd sung etansulfonyl clorua (0,123g, 0,954mmol)
trong khi lam lanh béng nudc da, va hon hop nay duoc khqu ¢ nhiét do trong
phong trong 4 gid. Sau khi phan mg hoan thanh, nuée duge bd sung vao dung
dich phan tng nay, tiép theo 1a chiét bang clorofom. Phan chiét dwoc c6. Lép
hiru co dugc rira bang nuéc mubi bio hoa, duge lam kho bang natri sulfat, va
sau d6 dugc cd dudi ap sudt giam, va phéan cin thu duoc dugc tinh ché bing sic
ky cdt silicagel (clorofom:metanol = 100:0 — 96:4) dé thu duoc hop chit néu &
dé muc (0,367g, 0,631mmol, hiéu sut 79%).
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'H-NMR (400 MHz, DMSO-d) 8: 1,19 (3H, t, J = 7,3 Hz), 1,28-1,40 (2H, m),
1,63 (3H, s), 1,80-1,88 (2H, m), 2,02-2,10 (1H, m), 2,11 (6H, s), 2,17 (3H, s),
2,73-2,82 (2H, m), 3,02 (2H, q, ] = 7,3 Hz), 3,65-3,70 (2H, m), 4,21 (2H, d, ] =
4.9 Hz), 5,86 (1H, s), 6,96 (1H, s), 8,15 (1H, t, ] = 4,9 Hz), 11,49 (1H, s).

MS (APCI) m/z: 582, 584 (M+H)".
Vidu 12
(2R)-7-bromo-2-(1-etyl-4-piperidyl)-2,4-dimetyl-N-[(6-metyl-2-ox0-4-propyl-
1,2-dihydropyridin-3-yl)metyl]-1,3-benzodioxol-5-carboxamit (12)

(Bude 12-1)
Tert-butyl 4-[(2R)-7-bromo-2,4-dimetyl-5-[(6-metyl-2-0x0-4-propyl-1,2-

dihydropyridin-3-yl)metylcarbamoyl]-1,3-benzodioxol-2-yl]piperidin-1-
carboxylat ((2R)-A4h)

Hop chét néu & @& muc (1,83 g, 2,95mmol, hiéu sudt 67%) thu dugc béng
phan Ung tuwong tuy nhu & budc 1-3 sir dung hop chit ((2R)-A3g) (2,00g,
4,38mmol) dugc téng hop & budce 7-2 va 3-(aminometyl)-6-metyl-4-propyl-1H-
pyridin-2-on (0,869g, 4,82mmol) dugc tong hgp theo phuong phap duge mé ta
trong cong bd don qubc t& W02011140324.

'"H-NMR (400 MHz, CDCl;) 8: 0,99 (3H, t, J = 7,6 Hz), 1,33-1,43 (2H, m), 1,45
(9H, s), 1,58-1,69 (SH, m), 1,76-1,84 (2H, m), 1,93-2,02 (1H, m), 2,21 (3H, s),
2,27 (3H, s), 2,66 (4H, m), 4,21 (2H, brs), 4,51 (2H, d, ] = 5,5 Hz), 5,96 (1H, s),
7,00 (1H, s).

MS (APCI) m/z: 618, 620 (M+H)".
(Budgc 12-2)

(2R)-7-bromo-2,4-dimetyl-N-[(6-metyl-2-ox0-4-propyl-1,2-dihydropyridin-3-
yDmetyl]-2-(4-piperidyl)-1,3-benzodioxol-5-carboxamit ((2R )-A4h-f)
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Hop chit néu & dé muc (1,53g, 2,95mmol, hiéu suét 100%) thu duogc béng
phan ng tuong ty nhu & budc 3-4 st dung hogp chat ((2R)-A4h) (1,83g,
2,95mmol) duogc téng hop & budc 12-1.

MS (APCI) m/z: 518, 520 (M+H)".

(Budce 12-3)

(2R)-7-bromo-2-(1-etyl-4-piperidyl)-2,4-dimetyl-N-[(6-metyl-2-ox0-4-propyl-
1,2-dihydropyridin-3-yl)metyl]-1,3-benzodioxol-5-carboxamit (12)

Hop chit néu & dé& muc (0,387g, 0,707mmol, hiu suit 37%) thu duoc
bing phan tmg twong tu nhu & bude 3-5 st dung hop chét ((2R)-A4h-f) (1,00g,
1,93mmol) dugc tong hop & budc 12-2 va axetaldehyt (1,28g, 28,9mmol).
'H-NMR (400 MHz, DMSO-d¢) : 0,91 (3H, t, ] = 7,6 Hz), 0,96 3H, t,] = 7,2
Hz), 1,29-1,40 (2H, m), 1,46-1,56 (2H, m), 1,61 (3H, s), 1,65-1,73 (2H, m),
1,74-1,88 (3H, m), 2,10 (3H, s), 2,12 (3H, s), 2,27 (2H, q, ] = 7,2 Hz), 2,44-2,49
(2H, m), 2,82-2,94 (2H, m), 4,22 (2H, d, J = 4,9 Hz), 5,88 (1H, s), 6,93 (1H, s),
8,12 (1H, t,J =4,9 Hz), 11,49 (1H, s).

MS (APCI) m/z: 546, 548 (M+H)".
Cacvidu 13 va 14

[Cong thirc 31]
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Vidu 13
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2-(trans-4-Aminoxyclohexyl)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (13)

(Budc 13-1)

Metyl 7-bromo-2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-2,4-dimetyl-
1,3-benzodioxol-5-carboxylat (trans-A2i)

Hop chit néu & d& muc (38,9g, 80,3mmol, hiéu sudt 89%) thu dugc bing
phan Umg tuong tu nhu & budc 1-1 st dung hop chét (Ala) (23,5g, 90,0mmol)
dugc tdng hop & vi du tham khéo 1, hop chét (S13) (9,02g, 43,1mmol) duge
téng hop & vi du tham khao 13, triruteni(0) dodecacarbonyl (1,44g, 2,25mmol),
va  5-(di-tert-butylphosphino)-1',3',5'-triphenyl-1'H-[1,4']bipyrazol ~ (3,42g,
6,75mmol).

'H-NMR (400 MHz, CDCl;) 8: 1,04-1,15 (2H, m), 1,25-1,38 (2H, m), 1,44 (9H,
s), 1,63 (3H, s), 1,79-1,87 (1H, m), 1,91-1,99 (2H, m), 2,04-2,12 (2H, m), 2,38
(3H, s), 3,31-3,46 (1H, m), 3,84 (3H, s), 4,37 (1H, brs), 7,67 (1H, s).

(Budc 13-2)
Axit 7-bromo-2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-2,4-dimetyl-

1,3-benzodioxol-5-carboxylic (trans-A3i)

Hop chit néu & dé muc (22,8g, 48,5mmol, hi¢u suét 100%) thu duogc béng
phan Ung tuong ty nhu & budc 1-2 st dung hop chét (trans-A2i) (23,5g,
48,5mmol) duoc téng hop & bude 13-1.

'"H-NMR (400 MHz, CDCl;) §: 1,04-1,16 (2H, m), 1,25-1,38 (2H, m), 1,44 (9H,
s), 1,64 (3H, s), 1,80-1,90 (1H, m), 1,92-2,00 (2H, m), 2,06-2,16 (2H, m), 2,41
(3H, s), 3,35-3,48 (1H, m), 4,40 (1H, br s), 7,80 (1H, s).

MS (ESI) m/z: 468, 470 (M-HY.

(Budce 13-3)
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Tert-butyl N-[trans-4-[7-bromo-5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat
(trans-A4i)

Hop chit néu & d& muc (26,8g, 44,3mmol, higu sudt 91%) thu duoc bang
phan (ng tuong ty nhu & bude 1-3 st dung hop chét (trans-A3i) (22,8g,
48,5mmol) dugc téng hop & bude 13-2.

'H-NMR (400 MHz, CDCl5) &: 1,02-1,15 (2H, m), 1,23-1,40 (2H, m), 1,43 (9H,
s), 1,59 (3H, s), 1,75-1,84 (1H, m), 1,89-1,97 (2H, m), 2,02-2,10 (2H, m), 2,21
(3H, s), 2,26 (3H, s), 2,37 (3H, s), 3,34-3,45 (1H, m), 4,39 (1H, d, ] = 8,4 Hz),
4,49 (2H, d,J =5,5 Hz), 5,96 (1H, s), 7,00 (1H, s), 7,21 (1H, t, J = 5,5 Hz).

MS (ESI) m/z: 604, 606 (M+H)".

(Budc 13-4)
2-(trans-4- Aminoxyclohexyl)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (13)

Hop chéit néu & d& muc (4,20g, 8,33mmol, hiéu sudt 83%) thu dugc bang
phan Ung tuong tu nhu & budc 3-4 sit dung hop chét (trans-A4i) (6,04g,
9,99mmol) duoc téng hop & budc 13-3, tiép theo 13 tinh ché bing sic ky
silicagel co ban (etyl axetat:metanol = 100:0 — 30:70).

'H-NMR (400 MHz, DMSO-de) &: 0,93-1,05 (2H, m), 1,08-1,23 (2H, m), 1,59
(3H, s), 1,73-1,85 (5H, m), 2,10 (3H, s), 2,11 (3H, s), 2,16 (3H, s), 2,39-2,49
(1H, m), 4,21 (2H, d, ] = 4,9 Hz), 5,85 (1H, s), 6,94 (1H, s), 8,14 (1H, t,J =4,9
Hz).

MS (ESI) m/z: 504, 506 (M+H)".

Vidu 14
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (14)

(Bude 14)
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Hop chét néu & d& muc (20,0g, 37,6mmol, hidu sudt 90%) thu duoc bing
phan Gng tuong tu nhu & budc 3-5 sir dung hop chét (13) (21,0g, 41,6mmol)
dugc tbng hop & budce 13-4.

'"H-NMR (400 MHz, DMSO-dg) 5: 1,08-1,23 (4H, m), 1,59 (3H, s), 1,75-1,90
(5H, m), 2,02-2,09 (1H, m), 2,10 (3H, s), 2,11 (3H, 5), 2,13 (6H, 5), 2,16 3H, 3),
421 (2H, d, ] = 4,9 Hz), 5,85 (1H, s), 6,94 (1H, s), 8,14 (1H, t, ] = 4,9 Hz),
11,48 (1H, s).

MS (APCI) m/z: 532, 534 (M+H)".

Hop chét nay dugc phan giai thanh timg chit dong phan dbi anh trong cac

diéu kién sau day:

Cot: Daicel CHIRALCEL OZ-3 4,6mm ID x 150mm L

Dung moi rira gidi: n-hexan:etanol:dietylamin = 60:40:0,04 (thé tich/thé tich)
Téc d6 dong chay: 1,00ml/phat

Nhiét dg: 35°C

Dinh thir nhét: 4,4 phut (d6 quay riéng [a]p™ =-7,2 (C = 1,0, clorofom))
Pinh tht hai: 6,6 phut (40 quay riéng [a]p™® =+9,0 (C = 1,0, clorofom))
Vidu 15

(2R)-7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (15)

[Céng thire 32]
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Br fo)
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H,C }L ! H3C
CH3
trans-(2R) -Adi trans-(2R)-A4i-f 15
(Budc 15-1)

(2R)-metyl 7-bromo-2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylat (trans-(2R)-A21)

Hop chét (trans-A2i) duoc tong hop & bude 13-1 duge phan giai thanh

timg chit déng phan quang hoc trong cac diéu kién sau day:

Cot: Daicel CHIRALCEL OZ-H 4,6mm ID x 250mm L

Dung moi rira giai: n-hexan:etanol = 98:2 (V/V)

Tdc d dong chay: 1,00ml/phut

Nhiét do: 25°C

Dinh thir nhat: 11,2 phut (dd quay riéng [a]p? = -6,5 (C = 1,0, clorofom))
Dinh thir hai: 12,3 phut (d6 quay riéng [a]p>° = +6,3 (C = 1,0, clorofom))

Céc bude sau day duoc thyc hién st dung hop chét (trans-(2R)-A2i) cla
dinh thir hai ma duoc tach bang cach st dung cot bat dbi didu ché va duogc xac

dinh 1a & dang R.
(Buée 15-2)

Axit (2R)-7-bromo-2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic (trans-(2R)-A3i)
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Hop chit néu & dé muc (0,903¢g, 1,92mmol, hi¢u suét 97%) thu dugc bﬁng
phan ung tuong ty nhu & bude 1-2 st dung hop chét (trans-(2R)-A2i) (dinh thi
hai, 0,956g, 1,97mmol) dugc tach & bude 15-1.

(Budce 15-3)

Tert-butyl N-[trans-4-[(2R)-7-bromo-5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-
3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat
(trans-(2R)-A4i)

Hop chét néu & d& muc (0,801g, 1,32mmol, hiéu suét 69%) thu dugc béng
phén tmg twong tu nhu & bude 1-3 sir dung hop chit (trans-(2R)-A3i) (0,903g,
1,92mmol) dugc téng hop & budce 15-2.

'H-NMR (400 MHz, CDCl;) §: 1,03-1,15 (2H, m), 1,21-1,38 (2H, m), 1,44 (9H,
s), 1,59 (3H, s), 1,75-1,84 (1H, m), 1,89-1,97 (2H, m), 2,02-2,10 (2H, m), 2,21
(3H, s), 2,26 (3H, s), 2,37 (3H, s), 3,34-3,45 (1H, m), 4,41-4,45 (1H, m), 4,49
(2H, d, J = 6,0 Hz), 5,95 (1H, s), 7,00 (1H, s), 7,18 (1H, t, J = 6,0 Hz).

MS (APCI) m/z: 604, 606 (M+H)".
(Budc 15-4)
(2R)-2-(trans-4-aminoxyclohexyl)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-

dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (trans-
(2R)-A4i-f)

Hop chét néu & d& muc (0,668¢, 1,32mmol, hiéu sudt 100%) thu duogc
bing phan tmg twong tr nhu & bude 3-4 st dung hop chéit (trans-(2R)-A4i)
(0,801g, 1,32mmol) duoc tong hop & bude 15-3.

'"H-NMR (400 MHz, DMSO-dy) 8: 0,93-1,05 (2H, m), 1,08-1,23 (2H, m), 1,59
(3H, s), 1,73-1,85 (SH, m), 2,10 (3H, s), 2,11 (3H, s), 2,16 (3H, s), 2,39-2,49
(1H, m), 4,21 (2H, d, J = 4,9 Hz), 5,85 (1H, s), 6,94 (1H, s), 8,14 (1H, t, ] =4,9
Hz).

MS (ESI) m/z: 504, 506 (M+H)".
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(Budc 15-5)

(2R)-7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (15)

Hop chét néu & dé muc (0,616g, 1,16mmol, hiéu sut 87%) thu dugc bang
phan Ung tuong ty nhu & bude 3-5 sir dung hop chét (trans-(2R)-A4i-f) (0,668,
1,32mmol) dugc téng hop & bude 15-4.
'H-NMR (400 MHz, DMSO-dy) 8: 1,08-1,20 (4H, m), 1,59 (3H, s), 1,75-1,90
(5H, m), 2,02-2,12 (1H, m), 2,09 (3H, s), 2,11 (3H, s), 2,13 (6H, s), 2,16 (3H, s),
4,21 (2H, d, J =4,9 Hz), 5,85 (1H, s), 6,93 (1H, s), 8,12 (1H, t, ] = 4,9 Hz),
11,47 (1H, s).
MS (APCI) m/z: 532, 534 (M+H)".
D6 quay riéng [a]p> = -7,2 (C = 1,0, clorofom)
Hop chét nay pht hop v6i hop chit ciia dinh thir nhat thu dwgc trong céc
diéu kién phan giai st dung cot bat ddi ximg dugc mé ta trong vi du 14.
Vidu 16
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-metoxy-6-metyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (16)
(Budc 16-1)
tert-butyl N-[trans-4-[7-bromo-5-[(4-metoxy-6-metyl-2-oxo-1H-pyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat
Hop chét néu & d& muc (0,237g, 0,382mmol, hidu sudt 74%) thu duoc
bang phan tmg tuong ty nhu & bude 1-3 sir dung axit 7-bromo-2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxylic
(0,243g, 0,517mmol) dugc tdng hop & budc 13-2 va 3-(aminometyl)-4-metoxy-
6-metyl-1H-pyridin-2-on hydroclorua (0,116g, 0,568mmol) duoc téng hop theo
phuong phap duge mé ta trong cbéng bb don qubc t& W020131201042.
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'"H-NMR (400 MHz, DMSO-dq) 8: 1,06-1,21 (4H, m), 1,35 (9H, s), 1,59 (3H, s),
1,73-1,85 (SH, m), 2,10 (3H, s), 2,18 (3H, s), 3,07-3,20 (1H, m), 3,78 (3H, s),
4,14 (2H, d, ] = 4,4 Hz), 6,09 (1H, s), 6,74 (1H, d, J = 8,0 Hz), 6,93 (1H, s), 7,95
(1H,t,J = 4,4 Hz), 11,45 (1H, s).

MS (APCI) m/z: 620, 622 (M+H)".
(Buoc 16-2)

2-(trans-4-aminoxyclohexyl)-7-bromo-N-[(4-metoxy-6-metyl-2-oxo-1H-
pyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chét néu & @& muc (0,187g, 0,359mmol, hiéu sudt 94%) thu dugc
bing phan tmg twong tu nhu & budc 3-4 sir dung tert-butyl N-[trans-4-[7-bromo-
5-[(4-metoxy-6-metyl-2-oxo-1H-pyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-yl]xyclohexyl]carbamat (0,237g, 0,382mmol) dugc téng hop &
bude 16-1.

'H-NMR (400 MHz, DMSO-dy) 8: 0,89-1,04 (2H, m), 1,06-1,23 (2H, m), 1,57
(3H, s), 1,71-1,83 (5H, m), 2,09 (3H, s), 2,17 3H, s), 2,37-2,50 (1H, m), 3,55
(3H, s), 3,78 (3H, s), 4,15 (2H, d, J = 4,8 Hz), 6,09 (1H, s), 6,92 (1H, s), 7,93
(1H, t, ] = 4,8 Hz).

MS (APCI) m/z: 520, 522 (M+H)".

(Budc 16-3)
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-metoxy-6-metyl-2-oxo0-
1H-pyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chét néu & d& muc (0,126g, 0,229mmol, hidu sudt 64%) thu dugc
bing phan tmg tuong ty nhu & bude 3-5 st dung 2-(trans-4-aminoxyclohexyl)-
7-bromo-N-[(4-metoxy-6-metyl-2-oxo-1H-pyridin-3-yl)metyl]-2,4-dimetyl-1,3-
benzodioxol-5-carboxamit (0,187g, 0,359mmol) duge tdng hop & bude 16-2.
'H-NMR (400 MHz, DMSO-dy) 8: 1,06-1,22 (4H, m), 1,58 (3H, s), 1,72-1,90
(5H, m), 2,00-2,21 (1H, m), 2,09 (3H, s), 2,12 (6H, s), 2,16 (3H, s), 3,78 (3H, s),
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4,15 (2H, d, J = 4,4 Hz), 6,08 (1H, s), 6,91 (1H, s), 7,93 (1H, t,J = 4,4 Hz), 11,4
(1H, br s).
MS (APCI) m/z: 548, 550 (M+H)".
Vidu 17

7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (17)

[Cong thic 33]
GH
CH v H3
o g H, - 0 0
CH
ot J:B(C H, ’é( 3
— —— ——
Br o . 171 Br ¥ 172 Br L 17-3
) ,tBu 'AO HEAO CHs
HszAOwN)LO HsC A NH, ? "
H
trans-A2i trans-H1a trans-H2a
HCS CH,
NH
Oy-OH O._NH O
CH
3 CH,
Br 0 o] 17-4 Br o
CH,4 EHs
trans-H3a 17

(Budce 17-1)
Metyl 2-(trans-4-aminoxyclohexyl)-7-bromo-2,4-dimetyl-1,3-benzodioxol-5-
carboxylat (trans-H1a)

Hop chit néu & dé muc (0,160g, 0,41 7mmol, hiéu suét 100%) thu dugc
bang phan {mg tuong tu nhu & budc 3-4 sir dung hop chét (trans-A2i) (0,200g,
0,413mmol) duge téng hop & budc 13-1.

'H-NMR (400 MHz, CDCl;) §: 1,05-1,15 (2H, m), 1,24-1,33 (2H, m), 1,63 (3H,
s), 1,80-1,88 (1H, m), 1,89-1,97 (4H, m), 2,38 (3H, s), 2,60-2,68 (1H, m), 3,85
(3H, d,J=1,2 Hz), 7,67 (1H, s).

MS (ESI) m/z: 384, 386 (M+H)".
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(Budgc 17-2)
Metyl 7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-2,4-dimetyl-1,3-
benzodioxol-5-carboxylat (trans-H2a)
Hop chit néu & dé& muc (0,124g, 0,417mmol, hiéu suét 93%) thu dugc

bing phéan tmg twong ty nhu & bude 3-5 sir dung hop chét (trans-Hla) (0,124g,
0,413mmol) duge tdng hop & bude 17-1.

'H-NMR (400 MHz, CDCl;) §: 1,16-1,31 (4H, m), 1,63 (3H, s), 1,78-1,86 (1H,
m), 1,90-2,05 (4H, m), 2,10-2,20 (1H, m), 2,27 (6H, s), 2,38 (3H, s), 3,84 (3H,
s), 7,66 (1H, s).

MS (ESI) m/z: 412, 414 (M+H)".

(Buoc 17-3)

Axit 7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-2,4-dimetyl-1,3-
benzodioxol-5-carboxylic (trans-H3a)

Hop chit néu & d& muc (0,597g, 0,505mmol, hidu sudt 47%) thu dugc
béng phan tng tuong tu nhu & bude 6-4 sir dung hop chét (trans-H2a) (0,523g,
1,27mmol) dugc tdng hop & bude 17-2.

MS (ESI) m/z: 398, 400 (M+H)".

(Buéc 17-4)

7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (17)

Hop chit néu & ¢ muc (0,245g, 0,448mmol, hiéu sudt 75%) thu dugc
bing phan mg twong tw nhu & bude 1-3 sir dung hop chét (trans-H3a) (0,238g,
0,597mmol) duge téng hop & budc 17-3 va 3-(aminometyl)-4-etyl-6-metyl-1H-
pyridin-2-on (0,119g, 0,717mmol) duoc tong hop theo phuong phép duge md ta
trong cong bd don qubc & W02011140324.

'"H-NMR (400 MHz, CDCly) §: 1,20 (3H, t,J = 7,7 Hz), 1,21-1,30 (4H, m), 1,60
(3H, s), 1,75-1,90 (1H, m), 1,92-2,02 (2H, m), 2,22 (3H, s), 2,27 (6H, s), 2,28
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(3H, 5), 2,71 (2H, q, T = 7,7 Hz), 4,52 (2H, d, ] = 5,5 Hz), 5,99 (1H, s), 6,99 (1H,
s), 7,26 (1H, t, ] = 5,5 Hz).

MS (ESI) m/z: 546, 548 (M+H)".
Viduy 18

7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-2,4-dimetyl-N-[(6-metyl-2-oxo0-
4-propyl-1,2-dihydropyridin-3-yl)metyl]-1,3-benzodioxol-5-carboxamit (18)

Hop chit néu & dé muc (0,314g, 0,560mmol, hiéu suét 75%) thu dugc
bang phan tmg twong tu nhu & budc 1-3 sir dung hop chét (trans-H3a) (0,297g,
0,745mmol) duogc téng hop & bude 17-3 va 3-(aminometyl)-6-metyl-4-propyl-
1H-pyridin-2-on (0,161g, 0,894mmol) dugc tbng hop theo phuong phép dugc
md t& trong cong bd don qubc t& W0O2011140324.

'H-NMR (400 MHz, CDCl;) &: 0,99 (3H, t, ] = 7,3 Hz), 1,19-1,28 (4H, m), 1,60
(3H, s), 1,76-1,84 (1H, m), 1,92-1,98 (4H, m), 2,09-2,17 (1H, m), 2,21 (3H, s),
2,27 (9H, s), 2,62-2,68 (2H, m), 4,51 (2H, d, ] = 5,0 Hz), 5,96 (1H, s), 6,99 (1H,
s), 7,25 (1H, t, J = 5,0 Hz).

MS (ESI) m/z: 560, 562 (M+H)".

Vidu 19
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-[trans-4-
(etylamino)xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (19)

Hop chét néu & d&& muc (0,360g, 0,676mmol, hidu sudt 68%) thu dugc
bing phan ung twong tu nhu & budc 3-5 st dung hop chét (13) (0,500g,
0,992mmol) duogc téng hop & budce 13-4 va axetaldehyt (0,440g, 9,99mmol).
'H-NMR (400 MHz, DMSO-de) 8: 0,90-1,02 (2H, m), 0,97 (3H, t, J = 7,2 Hz),
1,08-1,22 (2H, m), 1,59 (3H, s), 1,75-1,85 (3H, m), 1,85-1,94 (2H, m), 2,10 (3H,
s), 2,11 (3H, s), 2,16 (3H, s), 2,23-2,33 (1H, m), 2,52 (2H, q, ] = 7,2 Hz), 4,21
(2H, d,J =4,9 Hz), 5,85 (1H, s), 6,93 (1H, s), 8,12 (1H, t, ] = 4,9 Hz).

MS (ESI) m/z: 532, 534 (M+H)".
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Vidy 20
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-[trans-4-[N-
etyl(N-metyl)amino]xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(20)

Hop chit néu & dé muc (0,065g, 0,119mmol, hiéu sudt 63%) thu duoc
bing phan mg tuong tu nhu & budc 3-5 s dung hop chit (19) (0,100g,
0,188mmol) duoc tong hop & vi du 19.

'H-NMR (400 MHz, DMSO-dy) 8: 0,94 (3H, t, ] = 7,2 Hz), 1,08-1,27 (2H, m),
1,59 (3H, s), 1,72-1,90 (5H, m), 2,10 (3H, s), 2,11 (6H, s), 2,16 (3H, s), 2,24-
2,343 (1H, m), 2,41 (2H, q, ] = 7,2 Hz), 4,21 (2H, d, J = 4,9 Hz), 5,86 (1H, s),
6,94 (1H, s), 8,13 (1H, t, J =4,9 Hz), 11,48 (1H, br s).

MS (ESI) m/z: 546, 548 (M+H)".

Vidu 21

7-bromo-2-[trans-4-(dietylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (21)

Hop chét néu & d& muc (0,065g, 0,116mmol, hidu suat 39%) thu duoc
bing phan Ung twong tu nhu & budc 3-5 sir dung hop chét (19) (0,160g,
0,300mmol) dugc tong hop & vi du 19 va axetaldehyt (0,132g, 3,00mmol).
'H-NMR (400 MHz, DMSO-dg) 8: 0,93 (6H, t, J = 7,2 Hz), 1,08-1,27 (4H, m),
1,59 (3H, s), 1,72-1,90 (5H, m), 2,10 (3H, s), 2,11 (3H, s), 2,17 (3H, s), 2,44
(4H, q,J =7,2 Hz), 4,21 (2H, d, ] = 4,9 Hz), 5,86 (1H, s), 6,94 (1H, s), 8,14 (1H,
t,J=4,9 Hz), 11,49 (1H, br s).

MS (ESI) m/z: 560, 562 (M+H)".
Viduy 22

7-bromo-2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-y1]-N-[(4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(22)
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(Budc 22-1)

Metyl 7-bromo-2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-
2,4-dimetyl-1,3-benzodioxol-5-carboxylat

Hop chit néu & dé muc (0,443g, 0,91 1mmol, hiéu sut 59%) thu dugc
bing phan ‘mg tuong ty nhu & bude 13-1 sir dung hop chit (Ala) (0,400g,
1,53mmol) duoc téng hop & vi du tham khao 1 va tert-butyl N-[(3R,65)-6-
etynyltetrahydropyran-3-yl]carbamat (0,414g, 1,84mmol) duoc tbng hop theo
phuong phap duge mo ta trong cong bb don quéc t&¢ WO 2007105154,

'H-NMR (400 MHz, CDCl;) 8: 1,22-1,34 (1H, m), 1,45 (9H, s), 1,52-1,63 (1H,
m), 1,67-1,76 (3H, m), 1,80-1,90 (1H, m), 2,10-2,19 (1H, m), 2,39 (3H, s), 2,99-
3,07 (1H, m), 3,45-3,51 (1H, m), 3,55-3,70 (1H, m), 3,85 (3H, s), 4,10-4,19 (1H,
m), 4,21-4,41 (1H, m), 7,68 (1H, s).
[0373]

(Budc 22-2)

Axit 7-bromo-2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl}-
2,4-dimetyl-1,3-benzodioxol-5-carboxylic

Hop chit néu & dé muc (0,423¢g, 0,895mmol, hiéu sut 98%) thu duoc
bang phan tng tuong tu nhu & bude 1-2 sir dung metyl 7-bromo-2-[(2S,5R)-5-
(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-2,4-dimetyl-1,3-benzodioxol-
5-carboxylat (0,443g, 0,91 Immol) dugc téng hop & bude 22-1.

(Budc 22-3)
tert-butyl N-[(3R,6S5)-6-[7-bromo-5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]tetrahydropyran-3-
yl]carbamat

Hop chit néu & ¢ muc (0,212g, 0,349mmol, hiéu sudt 39%) thu dugc
bang phan tmg tuong ty nhu & bude 1-3 st dung axit 7-bromo-2-[(2S,5R)-5-
(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-2,4-dimetyl-1,3-benzodioxol-
5-carboxylic (0,423g, 0,895mmol) duge tdng hop & budce 22-2.
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'H-NMR (400 MHz, CDCl;) &: 1,21-1,34 (1H, m), 1,43 (9H, s), 1,50-1,62 (1H,
m), 1,67 3H, s), 1,75-1,87 (1H, m), 2,05-2,17 (1H, m), 2,23 (3H, s), 2,26 (3H,
s), 2,36 (3H, s), 2,97-3,06 (1H, m), 3,41-3,48 (1H, m), 3,52-3,74 (1H, m), 4,09-
4,19 (1H, m), 4,21-4,32 (1H, m), 4,49 (2H, d, J = 5,5 Hz), 5,97 (1H, s), 7,01 (1H,
s), 12,35 (1H, br s).

MS (APCI) m/z: 606, 608 (M+H)".
(Budc 22-4)

2-[(2S,5R)-5-aminotetrahydropyran-2-yl]-7-bromo-N-[(4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl}-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (0,177g, 0,350mmol, hi€u suét 100%) thu duogc
béng phan Ung tuong tu nhu & bude 3-4 st dung tert-butyl N-[(3R,68)-6-[7-
bromo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-
dimetyl-1,3-benzodioxol-2-yl]tetrahydropyran-3-yl]carbamat (0,212g,
0,349mmol) dugc téng hop & bude 22-3.

MS (APCI) m/z: 506, 508 (M+H)".

(Budc 22-5)
7-bromo-2-[(28S,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(22)

Hop chét néu & d& muc (0,169g, 0,316mmol, hiéu suit 90%) thu dugc
bing phén {mg tuong tu nhu & bude 3-5 st dung 2-[(2S,5R)-5-
aminotetrahydropyran-2-yl]-7-bromo-N-[(4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (0,177g,
0,350mmol) dugc téng hop & budc 22-4.

'H-NMR (400 MHz, DMSO-dg) &: 1,29-1,47 (2H, m), 1,61 (3H, s), 1,73-1,80
(1H, m), 1,93-2,05 (1H, m), 2,09 (3H, s), 2,11 (3H, s), 2,15 (6H, s), 2,16 (3H, s),
2,16-2,23 (1H, m), 3,12-3,20 (1H, m), 3,49-3,56 (1H, m), 3,99-4,05 (1H, m),
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421 (2H, d, J = 5,5 Hz), 5,86 (1H, 3), 6,94 (1H, s), 8,15 (1H, t, ] = 5,5 Hz),
11,49 (1H, s).

MS (APCI) m/z: 534, 536 (M+H)'".
Vi du 23

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (23)

Hop chit (14) (200mg, 0,376mmol) dugc téng hop & vi du 14 dugc hoa
tan trong metanol (5ml). B sung axit clohydric 4M trong 1,4-dioxan (0,094ml,
0,376mmol) va chit xtc tac paladi-cacbon 10% (0,200g) vao dung dich nay, va
hén hop thu dugc duge khudy & nhiét d6 trong phong trong 6 gios trong méi
trudmg hydro. Sau khi 1am sach béng nito, chét xtic tac dugc lo bé thong qua
Celit, va dung méi dugc chung cat dudi ap sut giam. Phan cn thu duge duge
lam trung hoa bing cch bd sung dung dich nuéc natri hydroxit 1M, tiép theo 14
chiét bing metanol 20% trong diclometan. L6p hitu co duge rira bang nudc
mudi bdo hoa va sau d6 dugc lam kho bing natri sulfat khan dé thu dugc hop

chét néu & dé muc (0,098g, 0,215mmol, hiéu suit 57%) & dang loai brom.

'H-NMR (400 MHz, DMSO-dg) 8: 1,19-1,32 (4H, m), 1,54 (3H, ), 1,75-1,85
(1H, m), 1,93-2,05 (4H, m), 2,19 (3H, s), 2,19-2,29 (1H, m), 2,24 (3H, s), 2,29
(6H, s), 2,35 3H, s), 4,42 (2H, 5), 6,10 (1H, s), 6,54 (1H, d, ] = 7,9 Hz), 6,34
(1H, d, J = 7,9 Hz).

MS (ESI) m/z: 454 (M+H)".
Vi du 24

7-bromo-2-[trans-4-[(dimetylamino)metyl]xyclohexyl]-N-[(4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (24)

(Budc 24-1)

Metyl 7-bromo-2-[trans-4-[(tert-butoxycarbonylamino)metyl]xyclohexyl]-2,4-

dimetyl-1,3-benzodioxol-5-carboxylat
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Hop chét néu & dé muc (1,28g, 2,57mmol, hiéu suét 84%) thu duoc bing
phan ung tuong ty nhu & bude 13-1 sur dung hop chét (Ala) (0,800g, 3,06mmol)
dugc téng hop & vi du tham khao 1 va hop chét (S16) (1,09g, 4,60mmol) dugc
téng hop & vi du tham khao 16.

'H-NMR (400 MHz, CDCl;) &: 0,88-1,00 (2H, m), 1,16-1,27 (2H, m), 1,44 (9H,
s), 1,63 3H, s), 1,78-1,88 (3H, m), 1,90-1,98 (2H, m), 2,38 (3H, s), 2,97 H, t,
J = 6,4 Hz), 3,85 (3H, s), 4,59 (1H, brs), 7,66 (1H, s).

(Budc 24-2)

Axit 7-bromo-2-[trans-4-[(tert-butoxycarbonylamino)metyl]xyclohexyl]-2,4-

dimetyl-1,3-benzodioxol-5-carboxylic

Hop chit néu & dé muc (1,24g, 2,57Tmmol, hi¢u suit 100%) thu duoc béng
phén Ung tuong ty nhu & bude 1-2 sir dyng metyl 7-bromo-2-[trans-4-[(tert-
butoxycarbonylamino)metyl]xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxylat (1,28g, 2,57mmol) dugc téng hop & bude 24-1.

(Budc 24-3)
tert-butyl N-[[trans-4-[7-bromo-5-[(4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-
yl]xyclohexyl]metyl]carbamat

Hop chét néu & dé muc (1,26g, 2,04mmol, hiéu suit 80%) thu dugc béng
phan ing tuong ty nhu & bude 1-3 sir dung axit 7-bromo-2-[trans-4-[(tert-
butoxycarbonylamino)metyl]xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxylic (1,24g, 2,57mmol) duogc téng hop & budc 24-2.

'H-NMR (400 MHz, CDCl;) &: 0,88-1,00 (2H, m), 1,15-1,27 (2H, m), 1,43 (9H,
s), 1,60 (3H, s), 1,77-1,86 (3H, m), 1,90-1,94 (2H, m), 2,21 (3H, s), 2,26 (3H, s),
2,37 (3H, s), 2,96 (2H, t, ] = 6,4 Hz), 4,49 (2H, d, ] = 5,5 Hz), 4,59 (1H, br s),
5,95 (1H, s), 6,99 (1H, s), 7,20 (1H, t,J = 5,5 Hz), 11,55 (1H, br s).

MS (ESI) m/z: 618, 620 (M+)

(Buéc 24-4)
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2-[trans-4-(Aminometyl)xyclohexyl]-7-bromo-N-[(4,6-dimetyl-2-o0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & d& muc (0,923g, 1,78mmol, hiéu sudt 87%) thu dugc &
dang amino bing phan Gng tuong tu nhu & budc 3-4 sir dung tert-butyl N-
[[trans-4-[ 7-bromo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
ylDmetylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-
yl]xyclohexyl]metyl]carbamat (1,26g, 2,04mmol) dugc tdng hop & budc 24-3.
MS (ESI) m/z: 518, 520 (M+H)".

(Buéc 24-5)

7-bromo-2-[trans-4-[(dimetylamino)metyl]xyclohexyl]-N-[(4,6-dimetyl-2-0x0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (24)
Hop chit néu & @& muc (0,116g, 0,213mmol, hiéu suit 55%) thu duogc
bing phan Umg tuong tu nhu & bude 3-5 st dung 2-[trans-4-
(aminometyl)xyclohexyl]-7-bromo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-
3-yDmetyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (0,200g, 0,386mmol)
duoc tong hop & budc 24-4.
'H-NMR (400 MHz, CD;0D) &: 0,89-1,00 (2H, m), 1,19-1,30 (2H, m), 1,43-
1,53 (1H, m), 1,60 (3H, s), 1,81-1,96 (5H, m), 2,14-2,18 (2H, m), 2,17 (3H, s),
2,21 (6H, s), 2,24 (3H, s), 2,35 (3H, s), 4,41 (2H, s), 6,10 (1H, s), 6,98 (1H, 3).
MS (ESI) m/z: 546, 548 (M+H)".
Vidu 25
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
[(1-metyl-4-piperidyl)metyl]-1,3-benzodioxol-5-carboxamit (25)
(Budc 25-1)
tert-butyl 4-[(7-bromo-5-metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-
yDmetyl]piperidin-1-carboxylat
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Hop chit néu & dé muc (0,280g, 0,578mmol, hiéu suét 76%) thu dugc

bing phan tmg tuong ty nhu & bude 1-1 sir dung hop chit (Ala) (0,200g,
0,766mmol) duge tong hop & vi du tham khao 1 va hop chét (S10) (0,257g,
1,15mmol) duoc téng hop & vi du tham khao 10.
'H-NMR (400 MHz, CDCl;) &: 1,13-1,29 (2H, m), 1,45 (9H, s), 1,70 (3H, s),
1,71-1,80 (3H, m), 1,94 (2H, d, ] = 6,1 Hz), 2,38 (3H, s), 2,64-2,73 (2H, m),
3,85 (3H, s), 3,95-4,15 (2H, m), 7,69 (1H, s).

(Budc 25-2)

Axit 7-bromo-2-[(1-tert-butoxycarbonyl-4-piperidyl)metyl]-2,4-dimetyl-1,3-
benzodioxol-5-carboxylic

Hop chét néu & d& muc (0,258g, 0,548mmol, hiéu sudt 95%) thu dugc
bing phan tmg tuvong tu nhu & bude 1-2 sir dung tert-butyl 4-[(7-bromo-5-
metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-yl)metyl]piperidin-1-carboxylat
(0,280g, 0,578mmol) dugc tdng hop & budc 25-1.

(Buéc 25-3)
tert-butyl 4-[[7-bromo-5-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-
yDmetylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]metyl|piperidin-1-
carboxylat

Hop chét néu ¢ d& muc (0,327g, 0,564mmol, hiéu suat 100%) thu dugc
bang phan ung tuong ty nhu & bude 1-3 sir dung axit 7-bromo-2-[(1-tert-
butoxycarbonyl-4-piperidyl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxylic
(0,258g, 0,548mmol) dugc tng hop & bude 25-2.
'H-NMR (400 MHz, CDCl;) 8: 1,10-1,27 (2H, m), 1,44 (9H, s), 1,55-1,65 (1H,
m), 1,66 (3H, s), 1,69-1,79 (3H, m), 1,91 (2H, d, ] = 5,5 Hz), 2,22 (3H, s), 2,27
(3H, s), 2,37 (3H, s), 2,63-2,74 (2H, m), 3,90-4,15 (2H, m), 4,50 (2H, d, ] = 5,6
Hz), 5,96 (1H, s), 7,02 (1H, s), 7,25 (1H, br s).
MS (APCI) m/z: 604, 606 (M+H)".

(Bude 25-4)
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7-bromo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(4-piperidylmetyl)-1,3-benzodioxol-5-carboxamit

Hop chét néu & dé muc (0,235g, 0,466mmol, hiéu suit 83%) thu dugc
bang phan tng tuong tw nhu & budc 3-4 st dung tert-butyl 4-[[7-bromo-5-[(4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-yl]metyl]piperidin-1-carboxylat (0,327g, 0,564mmol) duogc téng
hop trong (budc 25-3.

MS (APCI) m/z: 504, 506 (M+H)".

(Budc 25-5)
7-bromo-N-[(4,6-dimetyl-2-oxo-1H-pyridin-3-yl)metyl]-2,4-dimetyl-2-[(1-
metyl-4-piperidyl)metyl]-1,3-benzodioxol-5-carboxamit (25)

Hop chét néu & d& muc (0,198g, 0,382mmol, hiéu suit 82%) thu dugc
bing phan {mg tuong tu nhu & bude 3-5 st dung 7-bromo-N-[(4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-(4-piperidylmetyl)-1,3-
benzodioxol-5-carboxamit (0,235g, 0,466mmol) dugc téng hop & budc 25-4.
'H-NMR (400 MHz, DMSO-dy) 8: 1,12-1,29 (2H, m), 1,40-1,51 (1H, m), 1,64-
1,71 (2H, m), 1,65 (3H, s), 1,72-1,82 (2H, m), 1,89 (2H, d, J = 6,7 Hz), 2,08 (3H,
s), 2,09 3H, s), 2,11 (3H, s), 2,17 (3H, s), 2,62-2,68 (2H, m), 4,21 (2H, d, ] =
4,9 Hz), 5,85 (1H, s), 6,95 (1H, s), 8,16 (1H, t, ] = 4,9 Hz), 11,48 (1H, s).

MS (APCI) m/z: 518, 520 (M+H)".

Vidu 26
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-[(1-etyl-4-
piperidyl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (26)

Hop chét néu & d& muc (0,632g, 1,19mmol, hiéu suét 60%) thu dugc bing
phan mg tuong tu nhu & bude 3-5 st dung 7-bromo-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-(4-piperidylmetyl)-1,3-benzodioxol-
5-carboxamit (1,00g, 1,98mmol) duoc tong hop & budce 25-4 va axetaldehyt
(0,873g, 19,8mmol).
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'H-NMR (400 MHz, DMSO-dq) 8: 0,94 (3H, t, J = 7,0 Hz), 1,12-1,26 (2H, m),
1,38-1,55 (1H, m), 1,65 (3H, s), 1,65-1,72 (2H, m), 1,72-1,82 (2H, m), 1,89 (2H,
d,J=6,1 Hz), 2,09 (3H, s), 2,11 (3H, s), 2,17 (3H, s), 2,23 (2H, q, ] = 7,0 Hz),
2,73-2,80 (2H, m), 4,21 (2H, d, ] = 4,9 Hz), 5,86 (1H, s), 6,96 (1H, s), 8,17 (1H,
t,J =49 Hz), 11,50 (1H, s).
MS (APCI) m/z: 532, 534 (M+H)".
Vidu 27
7-bromo-2-[[cis-4-(dimetylamino)xyclohexyl]metyl]-N-[(4,6-dimetyl-2-0x0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (27)
(Bbudc 27-1)
Metyl 7-bromo-2-[[cis-4-(tert-butoxycarbonylamino)xyclohexyl]metyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylat
Hop chit néu & dé muc (1,47g, 2,96mmol, hi€u suét 96,4%) thu duogc béng
phan tng tuong ty nhu & bude 13-1 stir dung hop chét (Ala) (0,800g,
0,3,06mmol) dugc tdng hop & vi du tham khao 1 va hop chét (S11) (1,09g,
4,60mmol) duoc téng hop & vi du tham khao 11.

'H-NMR (400 MHz, CDCl5) 8: 1,28-1,37 (2H, m), 1,44 (9H, s), 1,56-1,75 (SH,
m), 1,69 (3H, s), 1,94 (2H, d, J = 6,7 Hz), 2,37 (3H, s), 3,49 (2H, d, ] = 4,9 Hz),
3,66-3,74 (1H, m), 3,85 (3H, s), 4,58 (1H, br s), 7,68 (1H, s).

(Budc 27-2)
Axit 7-bromo-2-[[cis-4-(tert-butoxycarbonylamino)xyclohexyl|metyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic

Hop chét néu & d& muc (1,43g, 2,96mmol, hiéu suit 100%) thu duoc bang
phan tng tuong tu nhu & bude 1-2 sir dung metyl 7-bromo-2-[[cis-4-(tert-
butoxycarbonylamino)xyclohexyl|metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxylat (1,47g, 2,96mmol) duoc tong hop & bude 27-1.

MS (ESI) m/z: 506, 508 (M+Na)".
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(Bude 27-3)

tert-butyl N-[cis-4-[[7-bromo-5-[(4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-
yl]metyl]xyclohexyl]carbamat

Hop chét néu & d& muc (1,68g, 2,71mmol, hi¢u sudt 92%) thu duge béng
phan Umg tuong tu nhu & bude 1-3 sir dung axit 7-bromo-2-[[cis-4-(tert-
butoxycarbonylamino)xyclohexyl]metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxylic (1,43g, 2,99mmol) dugc téng hop & bude 27-2.

'H-NMR (400 MHz, DMSO-dy) &: 1,36 (9H, s), 1,40-1,49 (8H, m), 1,66 (3H, s),
1,66-1,75 (1H, m), 1,90 (2H, d, ] = 6,1 Hz), 2,09 (3H, s), 2,11 (3H, s), 2,17 (3H,
s), 3,28-3,37 (1H, m), 4,21 (2H, d,J = 5,1 Hz), 5,85 (1H, s), 6,67 (1H, d, J=7,3
Hz), 6,96 (1H, s), 8,14 (1H, t,J = 5,1 Hz), 11,48 (1H, br s).

MS (ESI) m/z: 618, 620 (M+H)".

(Budc 27-4)
2-[(cis-4-Aminoxyclohexyl)metyl]-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & d& muc (0,961g, 1,85mmol, hidu suit 68%) thu dugc bang
phan Ung tuong ty nhu ¢ budce 3-4 sur dung tert-butyl N-[cis-4-[[7-bromo-5-
[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-yl]metyl]xyclohexyl]carbamat (1,68g, 2,71mmol) dugc téng hop
& budc 27-3.

MS (ESI) m/z: 518, 520 (M+H)".

(Budc 27-5)
7-bromo-2-[[cis-4-(dimetylamino)xyclohexyl]metyl]-N-[(4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (27)

Hop chit néu & d& muc (0,112g, 0,205mmol, hidu sudt 53%) thu dugc

bing phan mg tuong tw nhu & bude 3-5 sir dung 2-[(cis-4-
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aminoxyclohexyl)metyl]-7-bromo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yDmetyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (0,200g, 0,386mmol) dugc
téng hop & budc 27-4.
'H-NMR (400 MHz, CD;0D) &: 1,43-1,56 (4H, m), 1,60-1,73 (4H, m), 1,67 (3H,
s), 1,92-1,98 (1H, m), 2,02 (2H, d, ] = 6,1 Hz), 2,13-2,20 (1H, m), 2,15 (3H, s),
2,24 (3H, s), 2,26 (6H, s), 2,35 (3H, s), 4,41 (2H, s), 6,10 (1H, s), 6,99 (1H, s).
MS (ESI) m/z: 546, 548 (M+H)".
Vidu 28
7-bromo-2-[[trans-4-(dimetylamino)xyclohexylmetyl]-N-[(4,6-dimetyl-2-ox0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (28)

(Budc 28-1)
Metyl 7-bromo-2-[[trans-4-(tert-butoxycarbonylamino)xyclohexyl]metyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylat

Hop chit néu ¢ dé muc (1,17g, 2,96mmol, hidu suat 96%) thu dugc bing
phan tmg tuong tu nhu & budce 13-1 sir dung hop chit (Ala) (0,800g,
0,3,06mmol) dugc tdng hop & vi du tham khao 1 va hop chét (S12) (1,09g,
4,60mmol) duoc téng hop & vi du tham khao 12.
'H-NMR (400 MHz, CDCl5) 8: 1,01-1,17 (4H, m), 1,43 (9H, s), 1,43-1,60 (1H,
m), 1,68 (3H, s), 1,82-1,92 (4H, m), 1,98 (2H, d, J = 9,7 Hz), 2,37 (3H, s), 3,26-
3,40 (1H, m), 3,85 (3H, s), 4,34 (1H, br s), 7,68 (1H, s).

(Budc 28-2)
Axit 7-bromo-2-[[trans-4-(tert-butoxycarbonylamino)xyclohexylmetyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic

Hop chét néu & dé muc (1,14g, 2,36mmol, hiéu suét 100%) thu duoc béng
phan ng tuong tu nhu & bude 1-2 st dung metyl 7-bromo-2-[[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxylat (1,17g, 2,36mmol) dugc tong hop & bude 28-1.
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MS (ESI) m/z: 482, 484 (M-H)".

(Budc 28-3)
tert-butyl N-[trans-4-[[ 7-bromo-5-[(4,6-dimetyl-2-oxo-1H-pyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-
ylJmetyl]xyclohexyl]carbamat

Hop chét néu & @& muc (1,39g, 2,24mmol, hiéu sudt 95%) thu dugc bang
phan Gng tuong tu nhu & budce 1-3 st dung axit 7-bromo-2-[[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxylic (1,14g, 2,36mmol) dugc tdng hop & budc 28-2.

'H-NMR (400 MHz, DMSO-dy) 8: 0,96-1,13 (4H, m), 1,30-1,46 (1H, m), 1,36
(9H, s), 1,64 (3H, s), 1,68-1,81 (4H, m), 1,85 (2H, d, J = 6,1 Hz), 2,09 (3H, s),
2,11 3H, s), 2,17 (3H, s), 3,06-3,15 (1H, m), 4,21 (2H, d, ] = 4,9 Hz), 5,86 (1H,
s), 6,64 (1H, d, J =7,9 Hz), 6,95 (1H, s), 8,15 (1H, t, ] =4,9 Hz), 11,48 (1H, br
s).

MS (ESI) m/z: 618, 620 (M+H)".

(Budc 28-4)
2-[(trans-4-aminoxyclohexyl)metyl]-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé& muc (0,830g, 1,60mmol, hiéu sut 71%) thu dugc béng
phan Umg tuong tu nhu & budce 3-4 sir dung tert-butyl N-[trans-4-[[7-bromo-5-
[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-yl]metyl]xyclohexyl]carbamat (1,39g, 2,24mmol) dugc téng hop
& bude 28-3.

MS (ESI) m/z: 518, 520 (M+H)".

(Budce 28-5)
7-bromo-2-[[trans-4-(dimetylamino)xyclohexyl]metyl]-N-[(4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (28)
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Hop chit néu & d&& muc (0,137g, 0,251 mmol, hiéu sudt 65%) thu dugc
béing phan tmg tuong tu nhu & bude 3-5 st dung 2-[(trans-4-
aminoxyclohexyl)metyl]-7-bromo-N-[(4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-
yDmetyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (0,200g, 0,3 86mmol) dugc
téng hop & budc 28-4.

'H-NMR (400 MHz, CD;0D) &: 1,00-1,26 (4H, m), 1,46-1,58 (1H, m), 1,65 (3H,
s), 1,85-1,99 (4H, m), 1,88 (2H, d,J = 6,1 Hz), 2,14 (3H, d, ] = 2,4 Hz), 2,16-
2,22 (1H, m), 2,24 (3H, s), 2,26 (6H, s), 2,35 (3H, s), 4,41 (2H, 5), 6,10 (1H, s),
6,99 (1H, s).

MS (ESI) m/z: 546, 548 (M+H)".

Vidu 29
(2R)-7-bromo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-[[(3S)-1-metylpyrolidin-3-yl]Joxymetyl]-1,3-benzodioxol-5-
carboxamit (29)

(Budce 29-1)
tert-butyl (3S)-3-[[(2R)-7-bromo-5-metoxycarbonyl-2,4-dimetyl-1,3-
benzodioxol-2-ylJmetoxy]pyrolidin-1-carboxylat

Chét triét quang ctia hop chét néu & d& muc (1,98g, 4,07mmol, hidu suft
50%) thu dugc bing phan g twong tu nhu & bude 1-1 st dung hop chit (Ala)
(2,15g, 8,24mmol) duoc tong hop & vi du tham khao 1 va tert-butyl (3S)-3-prop-
2-ynoxypyrolidin-1-carboxylat (2,78g, 12,4mmol) dugc tdng hop theo phuong
phap dugc mo ta trong J. Am. Chem. Soc., 2010, 132 (8), pp 2570-2572.
'H-NMR (400 MHz, CDCl,) &: 1,45 (9H, s), 1,74 (3H, s), 1,84-1,93 (2H, m),
2,39 (3H, s), 3,25-3,47 (4H, m), 3,63-3,71 (2H, m), 3,85 (3H, s), 4,13-4,18 (1H,
m), 7,69 (1H, s).

Hop chit nay duoc phan giai thanh timg chat déng phan khéng d6i quang
trong cac diéu kién sau day:

Cot: Daicel CHIRALCEL AY-H 4,6mm ID x 250mm L
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Dung moi rira giai: n-hexan:2-propanol = 90:10 (V/V)
Téc d6 dong chay: 1,00ml/phut
Nhiét do: 40°C
Dinh thir nhét: 8,4 phut
Dinh thir hai: 10,3 phat
Céc budc sau ddy dugc thyc hién st dung dinh thir hai duoc tach béng
céch st dung cot bat ddi didu ché.
(Budce 29-2)
Axit (2R)-7-bromo-2-[[(3S)-1-tert-butoxycarbonylpyrolidin-3-ylJoxymetyl]-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic

Hop chit néu & d& muc (1,17g, 2,47mmol, hiéu sudt 100%) thu dugc bing
phan Ung tuong tu nhu & bude 1-2 sur dung tert-butyl (3S)-3-[[(2R)-7-bromo-5-
metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-ylmetoxy]pyrolidin-1-
carboxylat (dinh thtr hai, 1,20g, 2,47mmol) dugc téng hop & bude 29-1.

MS (APCI) m/z: 470, 472 (M-H)'".
(Budc 29-3)
tert-butyl (3S)-3-[[(2R)-7-bromo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-

yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-ylJmetoxy]pyrolidin-1-
carboxylat

Hop chit néu & dé muc (1,32g, 2,18mmol, hi€u suét 89%) thu dugc béng
phén Ung tuong tu nhu & bude 1-3 st dung axit (2R)-7-bromo-2-[[(3S)-1-tert-
butoxycarbonylpyrolidin-3-ylJoxymetyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxylic (1,17g, 2,47mmol) dugc tdng hop & budc 29-2.
'H-NMR (400 MHz, CDCl;) 8: 1,44 (9H, s), 1,71 (3H, br s), 1,82-1,98 (2H, m),
2,23 (3H, s), 2,27 (3H, s), 2,37 (3H, s), 3,29-3,47 (4H, m), 3,64 (2H, s), 4,12-
4,17 (1H, m), 4,50 (2H, d, J = 6,1 Hz), 5,97 (1H, s), 7,03 (1H, s), 7,29 (1H, br s).

MS (APCI) m/z: 606,608 (M+H)".
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(Budc 29-4)
(2R)-7-bromo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-[[(3S)-pyrolidin-3-ylJoxymetyl]-1,3-benzodioxol-5-carboxamit

Hop chét néu & dé muc (1,01 g, 1,99mmol, hiéu suat 93%) thu duge béng
phéan Umg tuong tu nhu & bude 3-4 st dung tert-butyl (3S)-3-[[(2R)-7-bromo-5-
[(4,6-dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-ylJmetoxy]pyrolidin-1-carboxylat (1,30g, 2,14mmol) dugc téng
hop & bude 29-3.

MS (APCI) m/z: 506,508 (M+H)".

(Budce 29-5)
(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-[[(3S)-1-metylpyrolidin-3-ylJoxymetyl]-1,3-benzodioxol-5-
carboxamit (29)

Hop chit néu & dé& muc (0,442¢g, 0,849mmol, hiéu sudt 86%) thu dugc
bing phan tmg twong tu nhu & bude 3-5 st dung (2R)-7-bromo-N-[(4,6-dimetyl-
2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-[[(3S)-pyrolidin-3-
ylJoxymetyl]-1,3-benzodioxol-5-carboxamit (0,500g, 0,987mmol) duoc tong
hop & budc 29-4.

'H-NMR (400 MHz, DMSO-dy) 6: 1,52-1,61 (1H, m), 1,64 (3H, s), 1,90-2,01
(1H, m), 2,10 (3H, s), 2,11 (3H, s), 2,17 (6H, s), 2,18-2,27 (2H, m), 2,32-2,37
(1H, m), 2,37-2,48 (1H, m), 3,63 (2H, d, J = 12,0 Hz), 3,66 (1H, d, J = 12,0 Hz),
4,06-4,12 (1H, m), 4,21 (2H, d, ] = 4,9 Hz), 5,86 (1H, s), 6,96 (1H, s), 8,17 (1H,
t,J=4,9 Hz), 11,50 (1H, s).

MS (APCI) m/z: 520,522 (M+H)".

Viduy 30

7-Clo-2-[2-(dimetylamino)spiro[ 3,3 Jheptan-6-yl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (30)
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(Buéc 30-1)

Metyl 2-[2-(tert-butoxycarbonylamino)spiro[3,3]heptan-6-yl]-7-clo-2,4-dimetyl-

1,3-benzodioxol-5-carboxylat

Hop chit néu & dé muc (0,555g, 1,23mmol, hiéu sut 89%) thu dugc bing
phan Ung tuong ty nhu & budce 13-1 sir dung hop chét (A1b) (0,300g, 1,38mmol)
duogc tdng hop & vi du tham khéo 2 va hop chét (S8-2) (0,489g, 2,08mmol) duoc
téng hop & vi du tham khao 8.

'H-NMR (400 MHz, CDCl;) 8: 1,41 (9H, s), 1,55 (3H, s), 1,70-1,85 (2H, m),
1,92-2,16 (4H, m), 2,27-2,40 (1H, m), 2,39 (3H, s), 2,40-2,52 (1H, m), 2,67-2,77
(1H, m), 3,84 (3H, s), 3,89-4,02 (1H, m), 4,54-4,68 (1H, m), 7,52 (1H, s).

(Buéc 30-2)

Axit 2-[2-(tert-butoxycarbonylamino)spiro[3.3]heptan-6-yl]-7-clo-2,4-dimetyl-
1,3-benzodioxol-5-carboxylic

Hop chét néu & d& muc (0,538g, 1,23mmol, hiéu suat 100%) thu dugc
bing phéan tmg tuong tu nhu & budc 1-2 st dung metyl 2-[2-(tert-
butoxycarbonylamino)spiro[3.3]heptan-6-yl]-7-clo-2,4-dimetyl-1,3-
benzodioxol-5-carboxylat (0,555g, 1,23mmol) dugc tdng hop & budc 30-1.
MS (APCI) m/z: 436 (M-H)".

(Budc 30-3)
tert-butyl N-[6-[7-clo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]spiro[3.3]heptan-2-
yl]carbamat

Hop chét néu & d& muc (0,683g, 1,20mmol, hidu sudt 97%) thu dugc bang
phan Gng tuong tu nhu & bude 1-3 sir dung axit 2-[2-(tert-
butoxycarbonylamino)spiro[3.3 Jheptan-6-yl]-7-clo-2,4-dimetyl-1,3-
benzodioxol-5-carboxylic (0,538g, 1,23mmol) dugc téng hop & bude 30-2.
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'H-NMR (400 MHz, CDCl;) 8: 1,41 (9H, s), 1,53 (3H, s), 1,68-1,84 (2H, m),
1,88-1,98 (2H, m), 2,00-2,15 (2H, m), 2,24 (3H, s), 2,25 (3H, s), 2,28-2,40 (1H,
m), 2,36 (3H, s), 2,40-2,50 (1H, m), 2,64-2,76 (1H, m), 3,90-4,02 (1H, m), 4,49
(2H, d, J =6,0 Hz), 4,54-4,64 (1H, m), 5,95 (1H, s), 6,87 (1H, s), 7,24 (1H, t,J =
6,0 Hz), 11,7 (1H, br s).

MS (APCI) m/z: 572 (M+H)".

(Budc 30-4)
2-(2-Aminospiro[3.3}heptan-6-yl)-7-clo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (0,564g, 1,20mmol, hi¢u suit 100%) thu duge
bing phan mg tuong tu nhu & budc 3-4 sir dung tert-butyl N-[6-[7-clo-5-[(4,6-
dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-yl]spiro[3.3]heptan-2-yl]carbamat (0,683g, 1,20mmol) dugc téng
hop & budce 30-3.

MS (APCI) m/z: 472 (M+H)".

(Budc 30-5)
7-Clo-2-[2-(dimetylamino)spiro[3.3]heptan-6-yl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (30)

Hop chit néu & dé& muc (0,057g, 0,115mmol, hiéu sudt 21%) thu dugc
bing phan tng twong tu nhu & budc 3-5 sit dung 2-(2-aminospiro[3.3]heptan-6-
yl)-7-clo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl}-2,4-dimetyl-
1,3-benzodioxol-5-carboxamit (0,257g, 0,543mmol) dugc téng hop & budce 30-4.
'H-NMR (400 MHz, DMSO-dg) &: 1,52 (3H, s), 1,59-1,66 (1H, m), 1,67-1,74
(1H, m), 1,78-1,98 (4H, m), 1,94 (6H, s), 2,00-2,13 (2H, m), 2,11 (3H, s), 2,12
(3H, s), 2,17 (3H, s), 2,30-2,42 (1H, m), 2,70-2,82 (1H, m), 4,21 (2H, d, ] = 4,8
Hz), 5,85 (1H, s), 6,84 (1H, s), 8,14 (1H, t, J =4,8 Hz), 11,47 (1H, br s).

MS (APCI) m/z: 500 (M+H)".
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Vidu 31
(2R)-7-Clo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2-(1-etyl-4-
piperidyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (31)

(Bude 31-1)
tert-butyl 4-[(2R)-7-clo-5-metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-
yl]piperidin-1-carboxylat

Chét triét quang ctia hop chét néu & d& muc (8,47g, 19,9mmol, hidu sut
50,7%) thu dugc bing phan Ung tuong ty nhu & bude 1-1 sir dung hop chét
(Alb) (8,50g, 39,2mmol) dugc tbng hop & vi du tham khao 2 va tert-butyl 4-
etynylpiperidin-1-carboxylat (12,3g, 58,9mmol) dugc tdng hop theo phuong
phép dugc md ta trong cong bd don qubc t& WO 2008156739.

'H-NMR (400 MHz, CDCl;) 8: 1,30-1,45 (2H, m), 1,46 (9H, s), 1,67 (3H, 5),
1,78-1,87 (2H, m), 1,96-2,05 (1H, m), 2,39 (3H, s), 2,58-2,73 (2H, m), 3,85 (3H,
s), 4,10 (2H, m), 7,55 (1H, s).

Hop chit nay dugc phan giai thanh timg chit ddng phan khong dbi quang

trong céc diéu kién sau day:

Cot: Daicel CHIRALCEL OZ-H 4,6mm ID x 250mm L

Dung mdi rira giai: n-hexan:2-propanol:metanol = 97:1:2 (V/V)

Téc d6 dong chay: 1,00ml/phut

Nhiét do: 40°C

Dinh tht nhit: 7,1 phat (d6 quay riéng [a]p*® = -18,4 (C = 1,0, clorofom))
DPinh thir hai: 7,9 phuat (46 quay riéng [a]p? =+17,7 (C = 1,0, clorofom))

Céc budce sau diy dugc thyc hién st dung dinh thir hai dugce tach béng

cach sur dung cot bat doi di€u ché.

(Buéc 31-2)
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Axit (2R)-2-(1-tert-butoxycarbonyl-4-piperidyl)-7-clo-2,4-dimetyl-1,3-

benzodioxol-5-carboxylic

Hop chét néu & d& muyc (0,827g, 2,01mmol, higu sut 85%) thu duoc bang
phan ng tuong tu nhu & bude 1-2 sur dung tert-butyl 4-[(2R)-7-clo-5-
metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-yl]piperidin-1-carboxylat (dinh
thir hai, 1,01g, 2,37mmol) duoc téng hop & bude 31-1.

(Budce 31-3)
tert-butyl 4-[(2R)-7-clo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]piperidin-1-carboxylat

Hop chit néu & dé muc (0,986¢, 1,81mmol, hi¢u sut 90%) thu duogc béng
phan Ung tuong tu nhu ¢ bude 1-3 sir dung axit (2R)-2-(1-tert-Butoxycarbonyl-
4-piperidyl)-7-clo-2,4-dimetyl-1,3-benzodioxol-5-carboxylic (0,827g,
2,01mmol) duoc téng hop & bude 31-2.

'H-NMR (400 MHz, CDCl5) §: 1,31-1,43 (2H, m), 1,45 (9H, s), 1,61 (3H, s),
1,75-1,86 (2H, m), 1,93-2,01 (1H, m), 2,23 (3H, s), 2,26 (3H, s), 2,37 (3H, s),
2,60-2,72 (2H, m), 4,13-4,28 (2H, m), 4,49 (2H, d, J = 5,5 Hz), 5,95 (1H, s),
6,88 (1H, s), 7,21 (1H, br s).

MS (APCI) m/z: 546 (M+H)".

(Budoc 31-4)
(2ZR)-7-Clo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-
2-(4-piperidyl)-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (0,805¢g, 1,81mmol, hiéu suét 100%) thu dugc
bang phéan {mg tuong tu nhu & bude 3-4 st dung tert-butyl 4-[(2R)-7-clo-5-
[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-yl]piperidin-1-carboxylat (0,986g, 1,8 1 mmol) dugc téng hop &
bude 31-3.

MS (APCI) m/z: 446 (M+H)".
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(Budc 31-5)

(2R)-7-Clo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl]-2-(1-etyl-4-
piperidyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (31)

Hop chét néu & dé muc (0,508g, 1,07mmol, hiéu suét 59%) thu dugc béng
phan tmg tuong tu nhu & budc 3-5 str dung (2R)-7-clo-N-[(4,6-dimetyl-2-oxo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-(4-piperidyl)-1,3-benzodioxol-5-
carboxamit (0,805g, 1,81mmol) dugc téng hop & bude 31-4 va axetaldehyt
(1,19g, 27,1mmol).

'H-NMR (400 MHz, DMSO-dy) 8: 0,96 (3H, t, J = 7,3 Hz), 1,29-1,42 (2H, m),
1,61 (3H, s), 1,66-1,89 (5H, m), 2,10 (3H, s), 2,11 (3H, 5), 2,17 (3H, s), 2,27
(2H, q, J = 7,3 Hz), 2,87-2,88 (2H, m), 4,21 (2H, d, J = 4,9 Hz), 5,85 (1H, s),
6,84 (1H, s), 8,14 (1H, t, ] = 4,9 Hz), 11,48 (1H, s).
MS (APCI) m/z: 474 (M+H)".
Vidu 32
7-Clo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
[trans-4-(metylamino)xyclohexyl]-1,3-benzodioxol-5-carboxamit (32)

(Budc 32-1)
Metyl 2-[tarns-4-[tert-butoxycarbonyl(metyl)amino]xyclohexyl]-7-clo-2,4-
dimetyl-1,3-benzodioxol-5-carboxylat

Hop chét néu & d& muc (0,475g, 1,05mmol, hiéu sudt 76%) thu dugc bang
phan ng tuong ty nhu & bude 13-1 sur dung hop chét (A1b) (0,300g, 1,38mmol)
dugc téng hop & vi du tham khao 2 va hgp chét (S14) (0,493g, 2,08mmol) dugc
téng hop & vi du tham khao 14.
'H-NMR (400 MHz, CDCl;) &: 1,24-1,52 (4H, m), 1,46 (9H, s), 1,63 (3H, s),
1,72-1,86 (3H, m), 1,94-2,05 (2H, m), 2,38 (3H, s), 2,71 (3H, br s), 3,60-4,06
(1H, m), 3,85 (3H, s), 7,53 (1H, s).

(Bude 32-2)
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Axit 2-[trans-4-[tert-butoxycarbonyl(metyl)amino]xyclohexyl]-7-clo-2,4-
dimetyl-1,3-benzodioxol-5-carboxylic

Hop chét néu & d& muc (0,460g, 1,05mmol, hiéu suit 100%) thu dugc
bing phan mg tuong tu nhu & bude 1-2 st dung metyl 2-[trans-4-[tert-
butoxycarbonyl(metyl)amino]xyclohexyl]-7-clo-2,4-dimetyl-1,3-benzodioxol-5-
carboxylat (0,475g, 1,05mmol) dugc téng hop & bude 32-1.
'H-NMR (CDCl5) §: 1,30-1,52 (4H, m), 1,47 (9H, s), 1,65 (3H, s), 1,72-1,86
(3H, m), 1,94-2,05 (2H, m), 2,38 (3H, s), 2,71 (3H, br s), 7,77 (1H, s).

MS (APCI) m/z: 438 (M-H)'.
(Budc 32-3)
tert-butyl N-[trans-4-[7-clo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-

yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]-N-metyl-
carbamat

Hop cht néu & dé muc (0,559g, 0,973mmol, hi¢u sut 93%) thu dugc
bing phan Umg tuong tu nhu & budc 1-3 st dung axit 2-[trans-4-[tert-
butoxycarbonyl(metyl)amino]xyclohexyl]-7-clo-2,4-dimetyl-1,3-benzodioxol-5-
carboxylic (0,460g, 1,05mmol) dugc téng hop & bude 32-2.

'H-NMR (400 MHz, CDCl5) 8: 1,24-1,50 (4H, m), 1,45 (9H, s), 1,59 (3H, s),
1,71-1,81 (3H, m), 1,92-2,02 (2H, m), 2,22 (3H, s), 2,26 (3H, s), 2,36 (3H, s),
2,70 (3H, br s), 3,58-4,06 (1H, br m), 4,49 (2H, d, J = 5,2 Hz), 5,96 (1H, s), 6,87
(1H, s), 7,27 (1H, t, ] = 5,2 Hz), 12,2 (1H, br s).

MS (APCI) m/z: 574 (M+H)".

(Budc 32-4)
7-Clo-N-[(4,6-dimetyl-2-o0xo0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
[trans-4-(metylamino)xyclohexyl]-1,3-benzodioxol-5-carboxamit (32)

Hop chét néu ¢ dé muc (0,297g, 0,626mmol, hiéu sudt 64%) thu duogc
bing phan tmg tuong tu nhu & budc 3-4 st dung tert-butyl N-[trans-4-[7-clo-5-
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[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-
benzodioxol-2-yl]xyclohexyl]-N-metyl-carbamat (0,559g, 0,973mmol) dugc
tbng hop & bude 32-3.

'"H-NMR (400 MHz, DMSO-dg) §: 0,87-0,99 (2H, m), 1,08-1,21 (2H, m), 1,58
(3H, s), 1,74-1,87 (3H, m), 1,87-1,95 (2H, m), 2,05-2,18 (1H, m), 2,10 (6H, s),
2,15 (3H, s), 2,22 (3H, s), 4,20 (2H, d, ] = 4,8 Hz), 5,84 (1H, s), 6,82 (1H, s),
8,12 (1H, t, J = 4,8 Hz).

MS (APCI) m/z: 474 (M+H)".
Vidu 33

7-Clo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2-[trans-4-
[formyl(metyl)amino]xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

(33)

Hop chét (32) (0,100g, 0,21 1mmol) dugc téng hop & budc 32-4 dugc hoa
tan trong toluen (4ml) va axit formic (2ml). B sung axetic anhydrit (0,001g,
0,01 lmmol)vao dung dich nay, va hdn hgp thu dugc dugc hdi luu trong 8 gio.
Dung dich phan tmg nay dugc c6 dudi 4p suat giam, tiép theo 14 chiét bang cach
b sung etyl axetat va nuéc. Lép hitu co dugc rira bing nudc va nude mudi bio
hoa va duge lam kho bang natri sulfat. Sau khi ¢6 dudi 4p suét giam, phin cin
thu duge dugc tinh ché bang séc ky cot silicagel (etyl axetat:metanol = 100:0 —
60:40) dé thu duge hop chat néu & d& muc (0,034g, 0,069mmol, hiéu suit 33%)

¢ dang formyl.

'"H-NMR (400 MHz, CD;0D) &: 1,37-1,47 (2H, m), 1,63 (3H, s), 1,63-1,81 (4H,
m), 1,88-1,96 (1H, m), 2,00-2,06 (2H, m), 2,17 (3H, s), 2,24 (3H, s), 2,35 (3H,
s), 2,78 (3H, s), 3,45-3,50 (1H, m), 4,41 (2H, s), 6,10 (1H, s), 6,87 (1H, s), 8,12
(1H, s).

MS (ESI) m/z: 502 (M+H)".

Vidu34
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7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (34)

[Céng thirc 34]
0.0 (o]
CH, Ha .
CH3 S —ie
M1 o Yo 2  CTY 0 343
cl OH o Q tBu ° J FB
OH H;;;/\O..,N)LO HaC °
H
1 .
Atb trans-A2j trans-A3j
HsC ~ CH:, H3C CH3 HyC._~CHs
O._NH O O_NHO O._NHO

E CH, . CH;
Cl 0o cl 0

o t-Bu 0
HyC )Lo Hsc Hsm-'rN’c Hy
H Y

CH,

trans-A4j trans-A4j-f 24

(Budc 34-1)

Metyl 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-7-clo-2,4-dimetyl-1,3-
benzodioxol-5-carboxylat (trans-A2j)

Hop chit néu & d& muc (1,00g, 2,28mmol, hiéu suét 49%) thu duogc bang

phan {mg tuong ty nhu & bude 13-1 sir dung hop chét (A1b) (1,00g, 4,62mmol)
duoc téng hop & vi du tham khéo 2 va hop chét (S13) (1,55g, 6,93mmol) dugc
téng hop & vi du tham khao 13.
'H-NMR (400 MHz, CDCl;) &: 1,02-1,16 (2H, m), 1,24-1,40 (2H, m), 1,44 (9H,
s), 1,62 (3H, s), 1,78-1,88 (1H, m), 1,91-2,00 (2H, m), 2,04-2,12 (2H, m), 2,38
(3H, s), 3,33-3,46 (1H, m), 3,85 (3H, s), 4,37 (1H, br s), 7,53 (1H, s).

(Budce 34-2)

Axit 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-7-clo-2,4-dimetyl-1,3-

benzodioxol-5-carboxylic (trans-A3j)
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Hop cht néu & dé muc (0,972g, 2,28mmol, hiéu suét 100%) thu duoc
bing phan Umg tuong tu nhu & budc 1-2 st dung hop chét (trans-A2j) (1,00g,
2,28mmol) dugc téng hop & budc 34-1.

'H-NMR (400 MHz, CDCl;) §: 1,04-1,16 (2H, m), 1,24-1,40 (2H, m), 1,44 (9H,
s), 1,64 3H, s), 1,80-1,88 (1H, m), 1,92-2,02 (2H, m), 2,04-2,14 (2H, m), 2,42
(3H, s), 3,35-3,45 (1H, m), 4,39 (1H, br s), 7,68 (1H, s).

MS (APCI) m/z: 424 (M-H).

(Budc 34-3)
tert-butyl N-[trans-4-[7-clo-5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat
(trans-A4j)

Hop chit néu & d& muc (0,676g, 1,21mmol, hidu suat 52,9%) thu dugc
bing phan ung tuong tu nhu & bude 1-3 str dung hop chét (trans-A3j) (0,972,
2,28mmol) duoc téng hop & budc 34-2.

'H-NMR (400 MHz, CDCls) 8: 1,02-1,16 (2H, m), 1,23-1,38 (2H, m), 1,44 (SH,
s), 1,60 3H, s), 1,76-1,84 (1H, m), 1,90-1,98 (2H, m), 2,03-2,10 (2H, m), 2,23
(3H, s), 2,26 (3H, s), 2,37 (3H, s), 3,30-3,46 (1H, m), 4,40 (1H, d, J = 8,5 Hz),
4,50 (2H, d, ] = 6,1 Hz), 5,97 (1H, s), 6,88 (1H, s), 7,28 (1H, t, ] = 6,1 Hz).

MS (APCI) m/z: 560 (M+H)".

(Bud6c 34-4)
2-(trans-4-Aminoxyclohexyl)-7-clo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-
3-yDmetyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (trans-A4j-f)

Hop chit néu & dé muc (0,555g, 1,21mmol, hi€u suét 100%) thu dugc
bing phan tmg tuong tu nhu & budc 3-4 st dung hop chét (trans-A4;j) (0,676g,
1,21mmol) dugc tong hop & bude 34-3.

MS (APCI) m/z: 460 (M+H)".

(Budc 34-5)
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7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (34)

Hop chit néu & dé muc (0,425g, 0,872mmol, hiéu suét 72%) thu dugc
bing phan {mg tuong tu nhu & budc 3-5 st dung hop chét (trans-A4j-f) (0,555g,
1,21mmol) dugc tbng hop & bude 34-4.

'"H-NMR (400 MHz, DMSO-dg) &: 1,04-1,21 (4H, m), 1,60 (3H, s), 1,73-1,90
(5H, m), 2,03-2,10 (1H, m), 2,11 (6H, s), 2,14 (6H, s), 2,16 (3H, s), 4,21 (2H, d,
1 =49 Hz), 5,85 (1H, s), 6,84 (1H, 5), 8,12 (1H, t, = 4,9 Hz), 11,47 (1H, s),

MS (APCI) m/z: 488 (M+H)'".

Hop chét nay duoc phén giai thanh timg chét déng phan quang hoc trong

céc diéu kién sau day:

Cot: Daicel CHIRALCEL OZ-H 4,6mm ID x 250mm L

Dung moi rira giai: n-hexan:etanol:dietylamin = 60:40:0,04 (V/V)

Téc d6 dong chay: 1,00ml/phut

Nhiét do: 35°C

Pinh thtr nhét: 6,5 phut (d6 quay riéng [a]p?® = +1,0 (C = 1,0, clorofom))
Dinh thir hai: 9,6 phut (46 quay riéng [a]p® =-0,9 (C = 1,0, clorofom))
Vidu35

(2R)-7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (35)

[Cong thuc 35]
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(Budc 35-1)

Metyl (2R)-2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-7-clo-2,4-
dimetyl-1,3-benzodioxol-5-carboxylat (trans-(2R)-A2j)

Hop chét (trans-A2j) dugc tong hop & bude 34-1 dugce phén giai thanh

timg chét ddng phan quang hoc trong cic diéu kién sau day:
Cot: Daicel CHIRALCEL OZ-H 4,6mm ID x 250mm L

Dung mdi rira giai: n-hexan:etanol = 98:2 (V/V)

Téc d6 dong chay: 1,00ml/phut

Nhiét do: 25°C

Dinh tht nhit: 10,7 phit ([a]p™® = -18,3 (C = 0,92, clorofom))
Dinh tht hai: 11,7 phut ([a]p>’ = +18,3 (C = 0,96, clorofom))

Céc budc sau diy duoc thuc hién stir dung dinh thtr hai duoc tach béng

cach st dung cot bat ddi didu ché.
(Budc 35-2)

Axit (2R)-2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-7-clo-2,4-dimetyl-
1,3-benzodioxol-5-carboxylic (trans-(2R)-A3j)
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Hop chit néu & dé muc (0,227g, 0,532mmol, hiéu suét 100%) thu dugc
bing phan mg tuong tu nhu & bude 1-2 st dung hop chét (trans-(2R)-A2j) (dinh
thir hai, 0,234g, 0,532mmol) dugc tach & bude 35-1.

(Budc 35-3)
tert-butyl N-[trans-4-[(2R)-7-clo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yD)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl|xyclohexyl]carbamat
(trans-(2R)-A4j)

Hop chét néu & dé muc (0,298g, 0,532mmol, hiéu sudt 100%) thu duogc
bang phan (g twong tu nhu & bude 1-3 st dung hop chét (trans-(2R)-A3j)
(0,227g, 0,532mmol) dugc tong hop & budc 35-2.

'H-NMR (400 MHz, CDCl5) §: 1,01-1,16 (2H, m), 1,23-1,38 (2H, m), 1,44 (9H,
s), 1,59 (3H, s), 1,76-1,84 (1H, m), 1,88-1,95 (2H, m), 2,02-2,11 (2H, m), 2,22
(3H, s), 2,25 (3H, s), 2,37 (3H, s), 3,30-3,46 (1H, m), 4,35-4,41 (1H, m), 4,49
(2H, d,J = 6,1 Hz), 5,96 (1H, s), 6,87 (1H, s), 7,23 (1H, t, ] = 6,1 Hz).

MS (APCI) m/z: 560 (M+H)".

(Budc 35-4)
(2R)-2-(trans-4-aminoxyclohexyl)-7-clo-N-[(4,6-dimetyl-2-o0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (trans-
(2R)-A4j-1)

Hop chét néu & dé& muc (0,241g, 0,524mmol, hiéu suét 98%) thu dugc
bing phan tmg tuong tu nhu & budc 3-4 st dung hop chit (trans-(2R)-Ad4j)
(0,298g, 0,532mmol) duoc téng hop & bude 35-3.

MS (APCI) m/z: 460 (M+H)".
(Budc 35-5)

(2R)-7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (35)
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Hop chit néu & d& muc (0,187g, 0,383mmol, hiéu suét 73%) thu duogc
bing phén (g twong tw nhu & budce 3-5 st dung hop chét (trans-(2R)-A4j-f)
(0,241g, 0,524mmol) duge tdng hop & budc 35-4.

'H-NMR (400 MHz, DMSO-d,) &: 1,08-1,21 (4H, m), 1,59 (3H, s), 1,77-1,90
(5H, m), 2,03-2,09 (1H, m), 2,11 (6H, s), 2,13 (6H, s), 2,16 (3H, s), 4,21 (2H, d,
J=4,9 Hz), 5,85 (1H, s), 6,84 (1H, s), 8,13 (1H, t, ] = 4,9 Hz), 11,48 (1H, s).
MS (APCI) m/z: 488 (M+H)".
D6 quay riéng [a]p>’ = +1,0 (C = 1,0, clorofom)

Hop chét nay phu hop véi hop chét cia dinh thtr nhét thu duge trong cac
diéu kién phén giai st dung cot bt ddi duoc mé ta trong vi du 34.
Vidu 36
7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-metoxy-6-metyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (36)

Hop chét ctia vi du 36 thu duoc theo cach giéng nhu trong cac bude 13-3,
13-4, va 13-5.

(Budc 36-1)

tert-butyl N-[trans-4-[7-clo-5-[(4-metoxy-6-metyl-2-o0xo0-1,2-dihydropyridin-3-
yDmetylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat

Hop chit néu & & muc (0,263g, 0,456mmol, hiéu suat 80%) thu duoc
bing phén mg tuong tu nhu & bude 1-3 st dung hop chét (trans-A3j) (0,242g,
0,568mmol) dugc tdng hop & bude 34-2 va 3-(aminometyl)-4-metoxy-6-metyl-
1H-pyridin-2-on hydroclorua (0,128g, 0,625mmol) dugc tdng hop theo phuong
phap duge mé ta trong cong bd don quéc 8 W020131201042.

'H-NMR (400 MHz, DMSO-dg) &: 1,05-1,22 (4H, m), 1,35 (9H, s), 1,58 (3H, s),
1,73-1,87(5H, m), 2,11 (3H, s), 2,17 (3H, s), 3,05-3,22 (1H, m), 3,79 (3H, s),
4,15 (2H, d, J =4,8 Hz), 6,08 (1H, s), 6,73 (1H, d, J = 8,0 Hz), 6,81 (1H, s), 7,93
(1H,t,J=4,8 Hz), 11,4 (1H, br s).
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MS (APCI) m/z: 576 (M+H)'".
(Budc 36-2)

2-(trans-4-Aminoxyclohexyl)-7-clo-N-[(4-metoxy-6-metyl-2-o0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (0,206g, 0,434mmol, hiéu sut 95%) thu dugc
bing phan tmg tuong ty nhu & budc 3-4 sir dung tert-butyl N-[trans-4-[7-clo-5-
[(4-metoxy-6-metyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-
dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat (0,263g, 0,456mmol) dugc
téng hop & bude 36-1.

'H-NMR (400 MHz, DMSO-d¢) &: 0,91-1,04 (2H, m), 1,08-1,22 (2H, m), 1,58
(3H, s), 1,71-1,82 (5H, m), 2,10 (3H, s), 2,17 (3H, s), 2,38-2,47 (1H, m), 3,56
(2H, s), 3,78 (3H, s), 4,15 (2H, d, ] = 4,3 Hz), 6,08 (1H, s), 6,81 (1H, s), 7,93
(1H, t, ] = 4,3 Hz).

MS (APCI) m/z: 476 (M+H)".

(Budc 36-3)
7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (36)

Hop chit néu & dé& muc (0,157g, 0,31 1mmol, hiéu sudt 72%) thu dugc
bing phan Ung twong tu nhu & budc 3-5 st dung tert-butyl N-[trans-4-[7-clo-5-
[(4-metoxy-6-metyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-
dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat (0,206g, 0,434mmol) dugc
téng hop & budc 36-2.

'"H-NMR (400 MHz, DMSO-dy) 8: 1,06-1,22 (4H, m), 1,58 (3H, s), 1,72-1,90
(5H, m), 2,00-2,19 (1H, m), 2,10 (3H, s), 2,12 (6H, s), 2,17 (3H, s), 3,78 (3H, s),
4,15 (2H, d, J =4,4 Hz), 6,08 (1H, s), 6,81 (1H, s), 7,93 (1H, t,J =4,4 Hz), 11,4
(1H, brs).

MS (APCI) m/z: 504 (M+H)".
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Vidu 37

7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (37)

(Bude 37-1)

tert-butyl N-[trans-4-[7-clo-5-[(4-etyl-6-metyl-2-oxo-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat

Hop chét néu & d& muc (0,528g, 0,920mmol, hidu suét 65%) thu dugc
bing phan tmg tuong tu nhu & bude 1-3 sir dung hop chét (trans-A3j) (0,602g,
1,41mmol) dugc tdng hop & budc 34-2 va 3-(aminometyl)-4-etyl-6-metyl-1H-
pyridin-2-on (0,259g, 1,56mmol) dugc téng hop theo phuong phép dugc md ta
trong cong bd don qubc t& WO2011140324,

'H-NMR (400 MHz, CDCl;) &: 1,02-1,15 (2H, m), 1,20 (3H, t, J = 7,5 Hz),
1,25-1,37 (2H, m), 1,43 (9H, s), 1,59 (3H, s), 1,72-1,85 (1H, m), 1,89-1,97 (2H,
m), 2,03-2,11 (2H, m), 2,22 (3H, s), 2,27 (3H, s), 2,71 (2H, q, 1 = 7,5 Hz), 3,32-
3,45 (1H, m), 4,39 (1H, br s), 4,51 (2H, d,J = 5,5 Hz), 5,98 (1H, s), 6,87 (1H, s),
7,22-7,31 (1H, m).

MS (APCI) m/z: 574 (M+H)".

(Budc 37-2)
2-(trans-4-aminoxyclohexyl)-7-clo-N-[(4-etyl-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (0,436g, 0,920mmol, hiéu suét 100%) thu dugc
bang phan tng tuong tu nhu & bude 3-4 st dung tert-butyl N-[trans-4-[7-clo-5-
[(4-etyl-6-metyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]}-2,4-dimetyl-
1,3-benzodioxol-2-yl]xyclohexyl]carbamat (0,528g, 0,920mmol) dugc téng hop
& bude 37-1.

MS (APCI) m/z: 474 (M+H)".

(Budc 37-3)

-127-



21206

7-Clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (37)
Hop chét néu & d& muc (0,399g, 0,794mmol, hidu suit 86%) thu duoc
bang phan tng tuong tu nhu & bude 3-5 sir dung 2-(trans-4-aminoxyclohexyl)-
7-clo-N-[(4-etyl-6-metyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-
benzodioxol-5-carboxamit (0,436g, 0,920mmol) dugc tong hop & budc 37-2.
'H-NMR (400 MHz, DMSO-dg) : 1,10 (3H, t, J = 7,6 Hz), 1,12-1,19 (4H, m),
1,60 (3H, s), 1,77-1,89 (5H, m), 2,03-2,10 (1H, m), 2,11 (3H, s), 2,12 (3H, s),
2,13 (6H, s), 2,51 (2H, q, J = 7,6 Hz), 4,23 (2H, d, J = 4,9 Hz), 5,90 (1H, s), 6,84
(1H, s), 8,14 (1H, t, J = 4,9 Hz), 11,50 (1H, s).
MS (APCI) m/z: 502 (M+H)".
Vidu 38
7-Clo-2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-
ox0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(38)
(Budce 38-1)

Metyl 2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-7-clo-2,4-

dimetyl-1,3-benzodioxol-5-carboxylat

Hop chét néu & d& muc (0,379g, 0,857mmol, hiéu sudt 74%) thu duoc
bing phan Umg tuong tu nhu & bude 13-1 st dung hop chét (A1b) (0,250,
1,15mmol) dwoc téng hop & vi du tham khao 2 va tert-butyl N-[(3R,6S)-6-
etynyltetrahydropyran-3-yl]carbamat (0,390g, 1,73mmol) dugc tdng hop theo
phuong phap dugc mé ta trong cong bd don qudc t& W02007105154.

"H-NMR (400 MHz, CDCl;) 8:1,21-1,35 (1H, m), 1,43 (9H, s), 1,52-1,63 (1H,
m), 1,70, 1,71 (3H, s x2), 1,81-1,90 (1H, m), 2,10-2,20 (1H, m), 2,40 (3H, s),
2,99-3,07 (1H, m), 3,45-3,51 (1H, m), 3,55-3,70 (1H, m), 3,85 (3H, s), 4,12-4,30
(2H, m), 7,55 (1H, s).

(Budc 38-2)
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Axit 2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-7-clo-2,4-
dimetyl-1 ,3-benzodioXol-S-carboxylic

Hop chit néu & dé muc (0,346g, 0,833mmol, hiéu suét 97%) thu dugc
bing phan tng tuong tu nhu & bude 1-2 st dung metyl 2-[(2S,5R)-5-(tert-
butoxycarbonylamino)tetrahydropyran-2-yl]-7-clo-2,4-dimetyl-1,3-benzodioxol-
5-carboxylat (0,379g, 0,858mmol) dugc tbng hop & budc 38-1.

MS (APCI) m/z: 426 (M-H)".

(Budce 38-3)
tert-butyl N-[(3R,68)-6-[7-clo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]tetrahydropyran-3-
yl]carbamat

Hop chit néu & d& muc (0,457g, 0,813mmol, higu sudt 100%) thu dugc
bing phan tng twong tu nhu & bude 1-3 sir dung axit 2-[(2S,5R)-5-(tert-
butoxycarbonylamino)tetrahydropyran-2-yl]-7-clo-2,4-dimetyl-1,3-benzodioxol-
5-carboxylic (0,348g, 0,814mmol) dugc téng hop & budc 38-2.

'H-NMR (400 MHz, CDCls) 8: 1,21-1,33 (1H, m), 1,43 (9H, s), 1,50-1,72 (1H,
m), 1,67, 1,68 (3H, s x2), 1,77-1,88 (1H, m), 2,08-2,17 (1H, m), 2,23 (3H, s),
2,25 3H, s), 2,36 (3H, s), 2,98-3,06 (1H, m), 3,42-3,48 (1H, m), 3,52-3,74 (1H,
m), 4,10-4,20 (1H, m), 4,21-4,32 (1H, m), 4,49 (2H, d, J = 5,6 Hz), 5,96 (1H, s),
6,39 (1H, s), 7,24 (1H, t, J = 5,6 Hz), 11,73 (1H, br s).

MS (APCI) m/z: 562 (M+H)".

(Buéc 38-4)
2-[(2S,5R)-5-aminotetrahydropyran-2-yl]-7-clo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & d& muc (0,343g, 0,742mmol, hiéu suat 91%) thu duge
bing phan tmg tuong tu nhu & budc 3-4 str dung tert-butyl N-[(3R,68)-6-[7-clo-
5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl}-2,4-dimetyl-
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1,3-benzodioxol-2-yl]tetrahydropyran-3-yl]carbamat (0,457g, 0,813mmol) duoc
téng hop & budc 38-3.

'H-NMR (400 MHz, DMSO-dg) 8: 1,09-1,22 (1H, m), 1,29-1,44 (1H, m), 1,58
(3H, s), 1,62-1,71 (1H, m), 1,84-1,93 (1H, m), 2,07 (3H, s), 2,09 (3H, s), 2,15
(3H, s), 2,42-2,58 (1H, m), 2,85-2,93 (1H, m), 3,42-3,48 (1H, m), 4,19 (2H, d, ]
= 5,6 Hz), 5,88 (1H, s), 6,81 (1H, s), 8,14 (1H, t,J = 5,6 Hz).

MS (APCI) m/z: 462 (M+H)".

(Budc 38-5)
7-Clo-2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-y1]-N-[(4,6-dimetyl-2-
oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(38)

Hop chit néu & dé muc (0,132¢g, 0,269mmol, hi¢u suit 37%) thu duoc
bing phan {mg tuong tu nhu & bude 3-5 st dung 2-[(2S,5R)-5-
aminotetrahydropyran-2-yl]-7-clo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
ymetyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (0,337g, 0,730mmol) dugc
téng hop & budc 38-4.

'"H-NMR (400 MHz, DMSO-dg) 8: 1,30-1,46 (2H, m), 1,60 3H, s), 1,72-1,80
(1H, m), 1,92-2,01 (1H, m), 2,07-2,19(1H, m), 2,11 (6H, s), 2,14 (6H, s), 2,16
(3H, s), 3,12-3,20 (1H, m), 3,48-3,54 (1H, m), 3,96-4,05 (1H, m), 4,20 (2H, d, J
= 4.8 Hz), 5,84 (1H, s), 6,83 (1H, s), 8,14 (1H, t, ] = 4,8 Hz), 11,47 (1H, br s).

MS (APCI) m/z: 490 (M+H)".
Vidu 39

7-Clo-2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4-metoxy-6-
metyl-2-o0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-

carboxamit (39)

(Bude 39-1)
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tert-butyl N-[(3R,6S)-6-[7-clo-5-[(4-metoxy-6-metyl-2-oxo-1,2-dihydropyridin-
3-yDmetylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]tetrahydropyran-3-

yl]carbamat

Hop chit néu & d& muc (0,191g, 0,33 1mmol, hidu sudt 86%) thu duoc
bang phan tng tuong tw nhu & budc 1-3 st dung axit 2-[(2S,5R)-5-(tert-
butoxycarbonylamino)tetrahydropyran-2-yl]-7-clo-2,4-dimetyl-1,3-benzodioxol-
5-carboxylic (0,165g, 0,386mmol) duoc tdng hop & budc 38-2 va 3-
(aminometyl)-4-metoxy-6-metyl-1,2-dihydropyridin-2-on hydroclorua (0,087g,
0,424mmol) duoc téng hop theo phuong phap dugc md ta trong cong bb don
qubc t& WO 20131201042.

'H-NMR (400 MHz, DMSO-dy) &: 1,28-1,51 (2H, m), 1,35 (9H, s), 1,61 (3H, s),
1,69-1,78 (1H, m), 1,83-1,92 (1H, m), 2,11 (3H, s), 2,17 (3H, s), 2,94-3,04 (1H,
m), 3,25-3,36 (1H, m), 3,46-3,53 (1H, m), 3,76-3,86 (1H, m), 3,78 (3H, s), 4,15
(2H, d, J = 4,8 Hz), 6,08 (1H, s), 6,78-6,85 (2H, m), 7,95 (1H, t, ] = 4,8 Hz),
11,44 (1H, br s). MS APCI) m/z: 578 (M+H)".

(Budc 39-2)

2-[(2S,5R)-5-aminotetrahydropyran-2-yl]-7-clo-N-[(4-metoxy-6-metyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chét néu & d& muc (0,152g, 0,318mmol, hiéu suit 97%) thu dugc
bing phan tmg tuong tu nhu & bude 3-4 st dung tert-butyl N-[(3R,68)-6-[7-clo-
5-[(4-metoxy-6-metyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-
dimetyl-1,3-benzodioxol-2-yl]tetrahydropyran-3-yljcarbamat (0,189g,
0,327mmol) dugc téng hop & budce 39-1.

'H-NMR (400 MHz, DMSO-dq) 5: 1,08-1,23 (1H, m), 1,30-1,47 (1H, m), 1,57-
1,73 (1H, m), 1,60 (3H, s), 1,84-1,93 (1H, m), 2,10 (3H, s), 2,16 (3H, s), 2,45-
2,59 (1H, m), 2,84-2,92 (1H, m), 3,27-3,37 (1H, m), 3,43-3,49 (1H, m), 3,55
(2H, 5), 3,75-3,83 (1H, m), 3,78 (3H, ), 4,15 (1H, d, ] = 4,4 Hz), 6,08 (1H, 5),
6,82 (1H, 5), 7,94 (1H, t, ] = 4,4 Hz).
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MS (APCI) m/z: 478 (M+H)".

(Budc 39-3)
7-Clo-2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4-metoxy-6-
metyl-2-oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxamit (39)

Hop chit néu & dé muc (0,119g, 0,234mmol, hiéu sudt 97%) thu dugc
bing phan umg tuong tu nhu & bude 3-5 st dung 2-[(2S,5R)-5-
aminotetrahydropyran-2-yl]-7-clo-N-[(4-metoxy-6-metyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (0,150,
0,314mmol) duoc téng hop & budc 39-2.

'H-NMR (400 MHz, DMSO-dg) 8: 1,28-1,48 (2H, m), 1,61 (3H, s), 1,72-1,80
(1H, m), 1,90-2,02 (1H, m), 2,09-2,20 (1H, m), 2,10 (3H, s), 2,13 (6H, s), 2,17
(3H, s), 3,12-3,20 (1H, m), 3,48-3,54 (1H, m), 3,78 (3H, s), 3,96-4,06 (1H, m),
4,16 (2H, d, J = 4,9 Hz), 6,08 (1H, s), 6,83 (1H, s), 7,95 (1H, t, ] =4,9H), 11,4
(1H, s).

MS (APCI) m/z: 506 (M+H)".

Viduy 40
7-Clo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-[(1-
metyl-4-piperidyl)metyl]-1,3-benzodioxol-5-carboxamit (40)

(Budc 40-1)
tert-butyl 4-[(7-clo-5-metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-
yl)metyl]piperidin-1-carboxylat

Hop chét néu & d& muc (1,45g, 3,30mmol, hidu sut 65%) thu dugc bing
phan ung tuong tu nhu & bude 1-1 sir dung hop chét (A1b) (1,10g, 5,08mmol)
duoc téng hop & vi du tham khao 2 va hop chét (S10) (1,70g, 7,62mmol) dugc
téng hop & vi du tham khao 10.
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'H-NMR (400 MHz, CDCl;) &: 1,14-1,30 (2H, m), 1,45 (9H, s), 1,70 (3H, s),
1,72-1,80 (3H, m), 1,94 (2H, d, ] = 5,5 Hz), 2,39 (3H, s), 2,60-2,80 (2H, m),
3,86 (3H, s), 3,92-4,15 (2H, m), 7,56 (1H, s).

(Budc 40-2)

Axit 2-[(1-tert-butoxycarbonyl-4-piperidyl)metyl]-7-clo-2,4-dimetyl-1,3-
benzodioxol-5-carboxylic

Hop chit néu & d& muc (1,27g, 2,99mmol, hiéu suét 91%) thu dugc bang
phan Ung tuong ty nhu & budce 1-2 st dung tert-butyl 4-[(7-clo-5-
metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-yl)metyl]piperidin-1-carboxylat
(1,45g, 3,30mmol) dugc téng hop & budc 40-1.

(Budc 40-3)
tert-butyl 4-[[7-clo-5-[(4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-ylJmetyl]piperidin-1-
carboxylat

Hop chét néu & dé muc (1,67g, 2,98mmol, hiéu suit 100%) thu duoc béng
phan Ung tuong ty nhu & bude 1-3 sir dung axit 2-[(1-tert-butoxycarbonyl-4-
piperidyl)metyl]-7-clo-2,4-dimetyl-1,3-benzodioxol-5-carboxylic (1,27g,
2,99mmol) dugc tong hop & bude 40-2.

'"H-NMR (400 MHz, CDCl3) §: 1,11-1,25 (2H, m), 1,44 (9H, s), 1,66 (3H, s),
1,69-1,79 (3H, m), 1,92 (2H, d, J = 5,5 Hz), 2,23 (3H, s), 2,26 (3H, s), 2,37 (3H,
s), 2,62-2,75 (2H, m), 3,92-4,12 (2H, m), 4,50 (2H, d, ] = 6,1 Hz), 5,97 (1H, s),
6,90 (1H, s), 7,26 (1H, t, ] = 6,1 Hz), 12,15 (1H, s).

MS (APCI) m/z: 560 (M+H)".
(Budc 40-4)

7-Clo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-(4-

piperidylmetyl)-1,3-benzodioxol-5-carboxamit
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Hop chét néu & d& muc (0,619g, 1,34mmol, hiéu suit 45%) thu duoc bing
phén (ng tuong tu nhu & bude 3-4 sir dung tert-butyl 4-[[7-clo-5-[(4,6-dimetyl-
2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-
yl]metyl]piperidin-1-carboxylat (1,67g, 2,98mmol) dugc téng hop & budc 40-3.
MS (APCI) m/z: 460 (M+H)".

(Budc 40-5)
7-Clo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-[(1-
metyl-4-piperidyl)metyl]-1,3-benzodioxol-5-carboxamit (40)

Hop chét néu & dé muc (0,612g, 1,29mmol, hiéu sudt 96%) thu dugc bang
phéan mg twong tu nhu & budce 3-5 sir dung 7-clo-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-(4-piperidylmetyl)-1,3-benzodioxol-
5-carboxamit (0,619g, 2,98mmol) duge tong hop & budc 40-4.

'H-NMR (400 MHz, DMSO-dg) &: 1,15-1,30 (2H, m), 1,41-1,51 (1H, m), 1,65
(3H, s), 1,66-1,71 (2H, m), 1,72-1,82 (2H, m), 1,90 (2H, d, J = 6,1 Hz), 2,08 (3H,
s), 2,11 (6H, s), 2,17 (3H, s), 2,63-2,69 (2H, m), 4,22 (2H, d, ] = 4,9 Hz), 5,86
(1H, s), 6,86 (1H, s), 8,16 (1H, t, ] = 4,9 Hz), 11,49 (1H, s).

MS (APCI) m/z: 474 (M+H)".

Vidu4l
7-bromo-2-[cis-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl}-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (41)

(Budc 41-1)

Metyl 7-bromo-2-(1,4-dioxaspiro[4,5]decan-8-yl)-2,4-dimetyl-1,3-benzodioxol-
5-carboxylat

Hop chét néu & d& muc (0,923g, 2,16mmol, hi¢u sut 32%) thu dugc béng
phan Ung tuong tu nhu & bude 1-1 sir dung hop chét (Ala) (1,75g, 6,70mmol)

duogc téng hop & vi du tham khao 1 va hop chét (S15) (1,67g, 10,1mmol) dugc
téng hop & vi du tham khao 15.
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'H-NMR (400 MHz, CDCl5) &: 1,51-1,60 (4H, m), 1,64 (3H, s), 1,76-1,99 (5H,
m), 2,39 (3H, s), 3,85 (3H, s), 3,95 (4H, s), 7,67 (1H, s).
MS (APCI) m/z: 427,429 (M+H)".

(Budce 41-2)

Axit 7-bromo-2-(1,4-dioxaspiro[4.5]decan-8-yl)-2,4-dimetyl-1,3-benzodioxol-5-
carboxylic

Hop chét néu & dé muc (0,817g, 1,98mmol, hiéu sudt 95%) thu duoc bing
phan Ung tuong ty nhu & budce 1-2 str dung metyl 7-bromo-2-(1,4-
dioxaspiro[4.5]decan-8-yl)-2,4-dimetyl-1,3-benzodioxol-5-carboxylat (0,893g,
2,09mmol) duoc tong hop & budce 41-1.

(Budc 41-3)
7-bromo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl}-2-(1,4-
dioxaspiro[4.5]decan-8-yl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (1,02g, 1,87mmol, hiéu suit 95%) thu duoc béng
phan mg tuong ty nhu & budce 1-3 str dung axit 7-bromo-2-(1,4-
dioxaspiro[4.5]decan-8-yl)-2,4-dimetyl-1,3-benzodioxol-5-carboxylic (0,817g,
1,98mmol) dugc tdng hop & budc 41-2.

'H-NMR (400 MHz, DMSO-dg) 8: 1,30-1,53 (4H, m), 1,60 (3H, s), 1,66-1,73
(2H, m), 1,73-1,81 (2H, m), 1,84-1,99 (1H, m), 2,10 (3H, s), 2,11 (3H, s), 2,16
(3H, s), 3,84 (4H, s), 4,21 (2H, d, ] = 4,9 Hz), 5,85 (1H, s), 6,94 (1H, s), 8,14
(1H,t,J=4,9 Hz), 11,48 (1H, s).

MS (APCI) m/z: 547, 549 (M+H)".

(Budce 41-4)
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(4-oxoxyclohexyl)-1,3-benzodioxol-5-carboxamit

7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-(1,4-
dioxaspiro[4.5]decan-8-y1)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (0,817g,
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1,98mmol) dugc tdng hop & bude 41-3 duoc hoa tan trong chira nuée
tetrahydrofuran (2,4ml). B sung axit clohydric 4M trong 1,4-dioxan (0,819ml,
3,28mmol) vao dung dich ndy, va hon hop thu duge dugc khuéiy O nhiét do trong
phong trong 16 gid. Dung dich phén tng nay dugc 1am trung hoa bang cach bd
sung dung dich nudc natri bicarbonat bdo hoa, tiép theo 1a chiét bang clorofom.
L6p hitu co duoc 1am kho bang natri sulfat. Sau khi ¢6 dudi ap suat giam, phan
can thu duoc duoc tinh ché bang sic ky cot silicagel (metanol:clorofom = 100:0
— 95:5) dé thu dugc hop chét néu & dé& muc (0,292¢, 0,580mmol, hiéu sut
35%).

MS (APCI) m/z: 503,505 (M+H)".

(Budc 41-5)
7-bromo-2-[cis-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (41)

Hop chit néu & dé muc (0,089g, 0,167mmol, hiéu sut 29%) thu duogc
bing phan mg tuong ty nhu & bude 3-5 st dung 7-bromo-N-[(4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-(4-oxoxyclohexyl)-1,3-
benzodioxol-5-carboxamit (0,292g, 0,580mmol) dugc tong hop & budc 41-4 va
dung dich dimetylamin 2,0M trong tetrahydrofuran (2,90ml, 5,79mmol).

'"H-NMR (400 MHz, DMSO-dq) 5: 1,25-1,39 (2H, m), 1,45-1,54 (4H, m), 1,58
(3H, s), 1,88-1,98 (4H, m), 2,10 (3H, s), 2,11 3H, s), 2,12 (6H, s), 2,16 (3H, s),
421 (2H, d, J = 4,9 Hz), 5,85 (1H, s), 6,93 (1H, s), 8,13 (1H, t, ] = 4,9 Hz),
11,47 (1H, s).

MS (APCI) m/z: 532, 534 (M+H)".
Vi du 42

7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
(piperazin-1-ylmetyl)-1,3-benzodioxol-5-carboxamit (42)

[Cong thirc 36]
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(Budc 42-1)

Metyl 7-bromo-2,4-dimetyl-2-(tetrahydropyran-2-yloxymetyl)-1,3-benzodioxol-
5-carboxylat (A2k)

Hop chét néu & dé muc (23,5g, 58,5mmol, hiéu suit 80%) thu duoc béng
phan ing tuong ty nhu & bude 1-1 str dung hop chét (Ala) (19,0g, 72,8mmol)
duoc téng hop & vi du tham khao 1 va 2-(2-propynyloxy)tetrahydropyran (20,4g,
146mmol).

'H-NMR (400 MHz, CDCl;) 8: 1,40-1,66 (6H, m), 1,77 (3H, s), 2,39 3H, s),
3,48-3,55 (1H, m), 3,66-3,73 (1H, m), 3,80-3,90 (1H, m), 3,85 (3H, s), 3,88-3,94
(1H, m), 4,70-4,75 (1H, m), 7,68 (1H, s).

(Budc 42-2)

Metyl 7-bromo-2-(hydroxymetyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxylat
(A2k-f)

B sung axit p-toluensulfonic hydrat (0,498g, 2,62mmol) vao dung dich
chtra hop chit (A2k) (21,0g, 52,3mmol) duge téng hop & budc 42-1 trong
metanol (156ml), va hdn hop nay dugc khudy & nhiét d6 trong phong trong 5 gio.
Dung méi trong dung dich phan tng duogc loc bo, va phﬁ?m can thu dugce dugc
rira giai bang etyl axetat, duoc rira bing dung dich nudc natri bicarbonat bio hoa
va nude mudi bio hoa, va sau d6 duge 1am kho bang natri sulfat. Lép hitu co

duoc loc thong qua xelit, va dung mdi dugc chung cét dudi ap suét giam. Phin
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can thu duogc duge tinh ché bang sic ky ct silicagel (hexan:etyl axetat = 100:0

— 80:20) dé thu duoc hop chét néu & @& muyc (11,7g, 37,0mmol, hiéu sut 71%).

'"H-NMR (400 MHz, CDCl5) 8: 1,76 (3H, s), 2,02 (1H, br s), 2,43 (3H, s), 3,87
(2H, d, J = 7,2 Hz), 3,88 (3H, s), 3,85 (3H, s), 3,88-3,94 (1H, m), 4,70-4,75 (1H,
m), 7,73 (1H, s).

MS (APCI) m/z: 317, 319 (M+H)".
(Budc 42-3)

tert-butyl 4-[(7-bromo-5-metoxycarbonyl-2,4-dimetyl-1,3-benzodioxol-2-
yl)metyl]piperazin-1-carboxylat (A2I)

Hop chat (A2k-f) (0,250g, 0,788mmol) dugc téng hop & budc 42-2 duge
tao huyén phu trong axetonitril (8ml). B sung trietylamin (0,239g, 2,36mmol)
va triflometansulfonic anhydrit (0,278g, 0,985mmol) trong khi lam lanh bing
nudc da vao huyén phi nay, va hén hop nay sau d6 duge khudy trong 1 gio. 1-
(tert-butoxycarbonyl)piperazin (0,220g, 1,18mmol) dugc bd sung vao dung dich
phan tmg nay & 0°C, va hon hop nay dugc khudy & 60°C trong 15 gid. Dung
dich phén tng nay duoc rira giai bang etyl axetat, dugc rira bing dung dich nuéc
natri bicarbonat bio hoa va nudc mudi béo hoa, va duge lam khod béng natri
sulfat. Sau khi loc thong qua xelit, dung méi duoc chung cat dudi p sudt giam,
va phin cin thu duoc duge tinh ché bang sic ky cot silicagel (hexan:etyl axetat
=100:0 — 86:14) dé thu duoc hop chét néu & dé& muc (0,269g, 0,554mmol, hiéu
suat 70%).

'H-NMR (400 MHz, CDCl;) §: 1,43 (9H, s), 1,75 (3H, s), 2,37 (3H, s), 2,48~
2,60 (4H, m), 2,75 (2H, s), 3,17-3,27 (4H, m), 3,86 (3H, s), 7,68 (1H, 5).

MS (APCI) m/z: 485, 487 (M+H)".
(Budc 42-4)

Axit 7-bromo-2-[(4-tert-butoxycarbonylpiperazin-1-yl)metyl]-2,4-dimetyl-1,3-
benzodioxol-5-carboxylic (A3I)
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Hop chét néu & d& muc (0,261g, 0,554mmol; hiéu suat 100%) thu dugc
bang phan mg tuong tu nhu & bude 1-2 st dung hop chét (A21) (0,269,
0,554mmol) dugc tong hop & budc 42-3.
MS (APCI) m/z: 469, 471 (M+H)".

(Budc 42-5)
tert-butyl 4-[[7-bromo-5-[(4,6-dimetyl-2-o0xo-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-1,3-benzodioxol-2-yl]metyl]piperazin-1-
carboxylat (A4l)

Hop chét néu & d& muc (0,233g, 0,385mmol, hiéu suit 70%) thu dugc
biang phan {mg tuong tu nhu & bude 1-3 st dung hop chét (A3I) (0,261g,
0,554mmol) duoc téng hop & budc 42-4.

'H-NMR (400 MHz, CDCl;) 8: 1,44 (9H, s), 1,72 (3H, s), 2,21 (3H, s), 2,25 (3H,
s), 2,37 (3H, s), 2,40-2,70 (4H, m), 2,72 (2H, s), 3,23-3,33 (4H, m), 4,45-4,50
(2H, m), 5,93 (1H, s), 7,00 (1H, s), 7,13-7,18 (1H, m).

MS (APCI) m/z: 605, 607 (M+H)".
(Bude 42-6)

7-bromo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-

(piperazin-1-ylmetyl)-1,3-benzodioxol-5-carboxamit

Hop chét néu & dé muc (0,170g, 0,336mmol, hiéu sudt 87%) thu dugc
bang phan Ung twong tu nhu & budc 3-4 st dung hop chéit (A4I) (0,233g,
0,385mmol) dugc tong hop & budc 42-5.

'"H-NMR (400 MHz, CDCl;) §: 1,72 (3H, s), 2,21 (3H, s), 2,26 (3H, s), 2,37 (3H,
s), 2,50-2,65 (4H, m), 2,69 (2H, s), 2,71-2,77 (4H, m), 4,48 (2H, d, ] = 6,1 Hz),
5,94 (1H, s), 7,00 (1H, s), 7,19 (1H, t, ] = 6,1 Hz).

MS (APCI) m/z: 505, 507 (M+H)".

Vidu43
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7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
[(4-metylpiperazin-1-yl)metyl]-1,3-benzodioxol-5-carboxamit (43)

[Cong thuc 37]
H3C I N C H3
GH, CH, NH
040 cH 040 0_OH O _NH O
3 CH
5 ;\N.c H; CHs N,c H, CHs N,c H,
r o T _— —
oL OH 41 B o_/S,NJ a2 BT 42/,(\ a3 BOY -/S/N(\
H3C H3C H,C HyC
A2kf A2m A3m 43

(Budc 43-1)

Metyl 7-bromo-2,4-dimetyl-2-[(4-metylpiperazin-1-yl)metyl]-1,3-benzodioxol-
5-carboxylat (A2m)

Hop chit néu & @& muc (0,138g, 0,346mmol, hiu suit 44%) thu dugc
bing phan tmg tuong tu nhur & bude 42-3 sir dung hop chat (A2k-f) (0,250g,
0,788mmol) dugc tdng hop & budc 42-2 va 1-metylpiperazin (0,158g,
1,58mmol).

'"H-NMR (400 MHz, CDCl;) &: 1,74 (3H, s), 2,11-2,45 (4H, m), 2,22 3H, s),
2,37 (3H, s), 2,55-2,80 (4H, m), 2,75 (2H, s), 3,85 (3H, s), 7,68 (1H, s).

MS (APCI) m/z: 399, 401 (M+H)".
(Budc 43-2)

7-bromo-2,4-dimetyl-2-[(4-metylpiperazin-1-yl)metyl]-1,3-benzodioxol-5-
carboxylic axit (A3m)

Hop chit néu & d&& muc (0,133g, 0,346mmol, hiéu sudt 100%) thu dugc
bang phan tmg tuong tu nhu & bude 1-2 st dung hop chit (A2m) (0,138,
0,346mmol) dugc tong hop & bude 43-1.

MS (APCI) m/z: 385, 387 (M+H)".
(Budc 43-3)

7-bromo-N-[(4,6-dimetyl-2-o0xo0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
[(4-metylpiperazin-1-yl)metyl]-1,3-benzodioxol-5-carboxamit (43)
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Hop chét néu & dé muc (0,096g, 0,184mmol, hiéu suit 53%) thu dugc
bing phan mg tuong tu nhu & bude 1-3 st dung hop chét (A3m) (0,133g,
0,346mmol) dugc tong hop & budc 43-2.

'H-NMR (400 MHz, CDCl;) §: 1,72 (3H, s), 2,15-2,45 (4H, m), 2,22 (6H, s),
2,27 (3H, s), 2,37 (3H, s), 2,55-2,75 (4H, m), 2,72 (2H, s), 4,50 (2H, d, ] = 5,5
Hz), 5,96 (1H, s), 7,01 (2H, s), 7,20-7,28 (1H, m), 11,85 (1H, br s).

MS (APCI) m/z: 519, 521 (M+H)".
Vidu 44

7-bromo-2-[[4-(dimetylamino)-1-piperidylJmetyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (44)

[Cong thurc 38]
cH, CH; HsC._CHs
0. 0 040 O OH NH
CH;, CHy EH’ CH, z“a O_NH O
Br o 444 Br 0 (j o Br o s CHy ™
- N 44-2 44-3 N~c H
o_{\/O H SE/\, O-/\,N Br o 3
H,;C 3 HiC o _{\/N
HyC
A2k A2n A3n 44

(Budce 44-1)
Metyl-7-bromo-2-[[4-(dimetylamino)-1-piperidyljmetyl]-2,4-dimetyl-1,3-
benzodioxol-5-carboxylat (A2n)

Hop chét néu & d& muyc (0,808g, 1,89mmol, hiéu suit 100%) thu dugc
béng phan tmg twong tu nhu & budc 42-3 st dung hop chét (A2k-f) (0,250g,
0,788mmol) dugc tdng hop & budce 42-2 va 4-dimetylaminopiperidin (0,600g,
1,89mmol).

'H-NMR (400 MHz, CDCl;) 8:1,22-1,38 (2H, m), 1,68-1,74 (2H, m), 1,73 (3H,
s), 2,00-2,28 (3H, m), 2,30 (6H, s), 2,38 (3H, s), 2,73 (2H, s), 2,95-3,05 (2H, m),
3,84 (3H, s), 7,66 (1H, s).

(Budc 44-2)
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7-bromo-2-[[4-(dimetylamino)-1-piperidylJmetyl]-2,4-dimetyl-1,3-benzodioxol-
5-carboxylic axit (A3n)

Hop cht néu & dé& muc (0,135g, 0,328mmol, hi¢u sut 100%) thu dugc
bing phan tmg trong ty nhu & budce 1-2 st dung hop chat (A2n) (0,140g,
0,328mmol) duoc téng hop & budc 44-1.

(Budc 44-3)
7-bromo-2-[[4-(dimetylamino)-1-piperidyl]metyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (44)

Hop chit néu & dé muc (0,048g, 0,088mmol, hi¢u suét 27%) thu dugce
bang phén mg twong tu nhu & budce 1-3 sit dung hop chit (A3n) (0,135g,
0,328mmol) duoc téng hop & budc 44-2.

'H-NMR (400 MHz, DMSO-dy) 8: 1,10-1,23 (2H, m), 1,51-1,63 (2H, m), 1,67
(3H, s), 1,88-1,94 (1H, m), 2,07 (6H, s), 2,10 (3H, s), 2,11 (3H, s), 2,16 (3H, s),
2,12-2,20 (2H, m), 2,70 (2H, s), 2,85-2,92 (2H, m), 4,21 (2H, d, ] = 4,9 Hz),
5,86 (1H, s), 6,95 (1H, s), 8,11 (1H, d, J = 4,9 Hz), 11,50 (1H, br s).

MS (APCI) m/z: 547, 549 (M+H)".

Vi du 45
(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-(morpholinometyl)-1,3-benzodioxol-5-carboxamit (45)

[Cong thuc 39]
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(Budc 45-1)

Metyl (2R)-7-bromo-2,4-dimetyl-2-(hydroxymetyl)-1,3-benzodioxol-5-
carboxylat ((2R)-A2k-f)

Hop chét (A2k-f) dugc tdng hop & bude 42-2 duge phan giai thanh timg

chat ddng phan quang hoc trong cac diéu kién sau day:

Cot: Daicel CHIRALCEL OZ-H 4,6mm ID x 250mm L

Dung moi rira giai: n-hexan:2-propanol = 90:10 (V/V)

Téc do dong chay: 1,00ml/phit

Nhiét dg: 25°C

Dinh tht nhit: 6,6 phut (d6 quay riéng [a]p> = +7,1 (C = 1,0, clorofom))
Dinh thir hai: 7,8 phut (46 quay riéng [a]p>° = -6,7 (C = 1,0, clorofom))

Cac budc sau day duogc thuc hién sir dung dinh thir nhét dugc tach béng

cach sir dung cot bat déi diéu ché.
(Buédc 45-2)

Metyl (2R)-7-bromo-2,4-dimetyl-2-(morpholinometyl)-1,3-benzodioxol-5-
carboxylat ((2R)-A2p)
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Hop chit néu & dé muc (12,2g, 31,6mmol, hiéu suét 100%) thu duogc béng
phan (mg tuong tu nhu & bude 42-3 sir dung hop chét ((2R)-A2k-f) (dinh thir
nhét, 10,0g, 31,5mmol) duoc tong hop & bude 45-1.

'"H-NMR (400 MHz, CDCL3) §: 1,76 (3H, s), 2,37 (3H, s), 2,57-2,62 (4H, m),
2,73 (2H, s), 3,51-3,56 (4H, m), 3,86 (3H, s), 7,68 (1H, 5).

MS (ESI) m/z: 386, 388 (M+H)".
(Budc 45-3)

Axit (2R)-7-bromo-2,4-dimetyl-2-(morpholinometyl)-1,3-benzodioxol-5-
carboxylic ((2R)-A3p)

Hop chit néu & @& muc (11,7g, 31,5mmol, higu sut 100%) thu duoc bing
phan Ung tuong tu nhu & bude 1-2 sir dung hop chét ((2R)-A2p) (12,2g,
31,5mmol) duoc téng hop & bude 45-2.

'"H-NMR (400 MHz, CDCl3) 8: 1,77 3H, s), 2,40 (3H, s), 2,55-2,68 (4H, m),
2,75 (2H, s), 3,50-3,61 (4H, m), 7,82 (1H, s).

MS (ESI) m/z: 370, 372 (M-H)".
(Budc 45-4)

(2R)-7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-
dimetyl-2-(morpholinometyl)-1,3-benzodioxol-5-carboxamit (45)

Hop chat néu & dé muc (14,1g, 27,9mmol, hiéu suit 88%) thu dugc béng
phan tng tuong tu nhu & bude 1-3 sir dung hop chat ((2R)-A3p) (11,7g,
31,5mmol) dugc tdng hop & bude 45-3.

'"H-NMR (400 MHz, CDCl;) &: 1,73 3H, s), 2,21 (3H, s), 2,27 (34, s), 2,37 3H,
s), 2,54-2,64 (4H, m), 2,71 (2H, s), 3,55-3,61 (4H, m), 4,50 (2H, d, J = 5,5 Hz),
5,96 (1H, s), 7,01 (1H, s), 7,23 (1H, t,J = 5,5 Hz), 11,77 (1H, br s).

MS (ESI) m/z: 506, 508 (M+H)".

Vi du 46
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2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl}-7-flo-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(46)

(Budc 46-1)

Metyl 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-7-flo-2,4-dimetyl-1,3-
benzodioxol-5-carboxylat

Hop chit néu & dé muc (0,563g, 1,49mmol, hidu suit 100%) thu dugc
bang phan tng twong tw nhu & budc 13-1 sir dung hop chit (Alc) (0,265g,
1,32mmol) dugc tdng hop & vi du tham khao 3 va hop chét (S13) (0,444g,
1,99mmol) dugc tdng hop & vi du tham khao 13.
"H-NMR (400 MHz, CDCl3) &: 1,05-1,15 (2H, m), 1,30-1,39 (2H, m), 1,44 (9H,
s), 1,61 (3H, s), 1,77-1,90 (1H, m), 1,95-2,01 (2H, m), 2,06-2,13 (2H, m), 2,38
(3H, s), 3,30-3,46 (1H, m), 3,85 (3H, s), 4,38 (1H, brs), 7,36 (1H,d, J=11,0
Hz).

(Budce 46-2)

Axit 2-[trans-4-(tert-Butoxycarbonylamino)xyclohexyl]-7-flo-2,4-dimetyl-1,3-
benzodioxol-5-carboxylic

Hop chét néu & dé& muc (0,188g, 0,459mmol, hiéu suit 93%) thu duoc
bang phan tmg tuong tu nhu & bude 1-2 st dung metyl 2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-7-flo-2,4-dimetyl-1,3-benzodioxol-5-
carboxylat (0,210g, 0,495mmol) dugc téng hgp & budce 46-1.

(Budc 46-3)
tert-butyl N-[trans-4-[5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-7-flo-2,4-dimetyl-1,3-benzodioxol-2-
yl]xyclohexyl]carbamat

Hop chit néu & dé muc (0,208g, 0,383mmol, hi€u sudt 83%) thu dugc

bing phan tmg twong ty nhu & bude 1-3 st dung axit 2-[trans-4-(tert-
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butoxycarbonylamino)xyclohexyl]-7-flo-2,4-dimetyl-1,3-benzodioxol-5-
carboxylic (0,188g, 0,459mmol) duoc tdng hop & budc 46-2.

'H-NMR (400 MHz, CDCL;) §: 1,04-1,13 (2H, m), 1,22-1,36 (2H, m), 1,44 (9H,
s), 1,58 (3H, s), 1,73-1,86 (1H, m), 1,89-1,98 (2H, m), 2,03-2,11 (2H, m), 2,22
(3H, 5), 2,25 (3H, 5), 2,37 (3H, ), 3,32-3,45 (1H, m), 4,36 (1H, br s), 4,49 (2H,
d,J =5,6 Hz), 5,95 (1H, s), 6,73 (1H, d, J = 10,0 Hz), 7,23 (1H, t, ] = 5,8 Hz),
11,30 (1H, br s).

MS (APCI) m/z: 544 (M+H)".
(Budc 46-4)

2-(trans-4-aminoxyclohexyl)-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yDmetyl]-7-flo-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (0,064g, 0,144mmol, hi¢u sut 98%) thu duogc
bang phan ung tuong tw nhu & budc 3-4 sir dung tert-butyl N-[trans-4-[5-[(4,6-
dimetyl-2-0xo0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-7-flo-2,4-dimetyl-1,3-
benzodioxol-2-yl]xyclohexyl]carbamat (0,080g, 0,147mmol) duogc téng hop &
buédc 46-3.

(Buéc 46-5)

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-7-flo-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(46)

Hop chit ndu & ¢ muc (0,038g, 0,081 mmol, hiéu sudt 56%) thu duoc
bing phan Uung tuong te nhu & budce 3-5 st dung 2-(trans-4-aminoxyclohexyl)-
N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-7-flo-2,4-dimetyl-1,3-
benzodioxol-5-carboxamit (0,064g, 0,144mmol) duoc téng hop & budc 46-4.
'H-NMR (400 MHz, CDCl5) 8: 1,19-1,31 (4H, m), 1,59 (3H, s), 1,77-1,85 (1H,
m), 1,96-2,01 (4H, m), 2,21-2,24 (1H, m), 2,23 (3H, s), 2,25 (3H, s), 2,27 (6H,

s), 2,37 (3H, s), 4,49 (2H, d, ] = 5,6 Hz), 5,95 (1H, s), 6,73 (1H, d, J = 10,4 Hz),
7,24 (14, t,J = 5,6 Hz), 11,61 (1H, br ).
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MS (APCI) m/z: 472 (M+H)".
Vidu47
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (47)

(Budc 47-1)
Metyl 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-2,4,7-trimetyl-1,3-
benzodioxol-5-carboxylat

Hop chit néu & d&& muc (7,99g, 19,0mmol, hiéu sudt 95%) thu dugc bing
phén tng tuong tu nhu & bude 13-1 sir dung hop chit (A1d) (3,92¢, 20,0mmol)
dugc téng hop & vi du tham khao 4 va hop chét (S13) (6,70g, 30,0mmol dugc
téng hop & vi du tham khao 13.
'H-NMR (400 MHz, CDCl;) &: 1,02-1,15 (2H, m), 1,26-1,37 (2H, m), 1,44 (9H,
s), 1,57 (3H, s), 1,75-1,82 (1H, m), 1,90-1,98 (2H, m), 2,03-2,11 (2H, m), 2,16
(3H, s), 2,38 (3H, s), 3,30-3,47 (1H, m), 3,84 (3H, s), 4,37 (1H, br s), 7,36 (1H,
s).
MS (ESI) m/z: 442 (M+Na)".

(Budc 47-2)
Axit 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-2,4,7-trimetyl-1,3-
benzodioxol-5-carboxylic

Hop chéit néu & d& muc (5,79g, 14,3mmol, hiéu suat 75%) thu dugc biang
phéan ung tuong tu nhu & budc 1-2 str dung metyl 2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxylat
(7,99g, 19,0mmol) duge tong hop & budc 47-1.
'H-NMR (400 MHz, CDCl;) §: 1,04-1,16 (2H, m), 1,27-1,37 (2H, m), 1,44 (9H,
s), 1,58 (3H, s), 1,76-1,84 (1H, m), 1,92-1,98 (2H, m), 2,03-2,12 (2H, m), 2,18
(3H, s), 2,42 (3H, s), 3,35-3,47 (1H, m), 4,40 (1H, br s), 7,51 (1H, s).

MS (ESI) m/z: 428 (M+Na)".
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(Budc 47-3)

tert-butyl N-[trans-4-[5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yDmetylcarbamoyl]-2,4,7-trimetyl-1,3-benzodioxol-2-yl|xyclohexyl]carbamat

Hop chét néu ¢ dé muc (6,09g, 11,3mmol, hidu suit 79%) thu dugc bing
phan Umg tuong ty nhu & bude 1-3 st dung axit 2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxylic

(5,79g, 14,3mmol) dugc téng hop & budc 47-2.

'"H-NMR (400 MHz, DMSO-ds) §: 1,05-1,23 (4H, m), 1,36 (9H, s), 1,53 GH, s),
1,68-1,74 (1H, m), 1,74-1,88 (4H, m), 2,07 (3H, s), 2,09 3H, s), 2,10 (3H, s),
2,17 (3H, s), 3,08-3,20 (1H, m), 4,22 (2H, d, ] = 4,9 Hz), 5,85 (1H, s), 6,66 (1H,
s), 6,73 (1H, d, T = 7,9 Hz), 7,88 (1H, t, J = 4,9 Hz), 11,47 (1H, s).

MS (ESI) m/z: 540 (M+H)".
(Budc 47-4)

2-(trans-4-aminoxyclohexyl)-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
ylD)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muyc (6,25g, 14,2mmol, hiéu suit 100%) thu duoc bang
phén Ung tuong tu nhu & budce 3-4 sir dung tert-butyl N-[trans-4-[5-[(4,6-
dimetyl-2-o0xo0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4,7-trimetyl-1,3-
benzodioxol-2-yl]xyclohexyl]carbamat (7,68g, 14,2mmol) duoc téng hop &
budc 47-3.

'H-NMR (400 MHz, DMSO-d¢) 8: 0,90-1,05 (2H, m), 1,18-1,22 (2H, m), 1,52
(3H, s), 1,67-1,82 (5H, m), 2,07 (3H, s), 2,09 (3H, s), 2,10 (3H, s), 2,17 (3H, s),
2,38-2,48 (1H, m), 4,22 (2H, d, J = 4,9 Hz), 5,85 (1H, s), 6,65 (1H, s), 7,87 (1H,
t,J =4,9 Hz), 8,23 (1H, s).

MS (ESI) m/z: 440 (M+H)".

(Budc 47-5)

-148-



21206
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (47)

Hop chit néu & dé muc (5,16g, 11,0mmol, hiéu suét 78%) thu duoc béng
phan ung tuong tu nhu & budce 3-5 st dung 2-(trans-4-aminoxyclohexyl)-N-
[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-
benzodioxol-5-carboxamit (6,25g, 14,2mmol) dugc téng hop & budc 47-4.

'H-NMR (400 MHz, CD;0D) §: 1,32-1,46 (2H, m), 1,48-1,61 (2H, m), 1,57 (3H,
s), 1,88-1,97 (1H, m), 2,07-2,20 (4H, m), 2,11 (4H, s), 2,15 (3H, s), 2,24 (3H, s),
2,36 (3H, s), 2,82 (6H, s), 3,10-3,23 (1H, m), 4,42 (2H, s), 6,11 (1H, s), 6,71

(1H, s).

MS (ESI) m/z: 468 (M+H)".

Hop chét nay dugc phén giai thanh timg chit ddng phan quang hoc trong

cac diéu kién sau day:

Cot: Daicel CHIRALCEL OZ-3 4,6mm ID x 150mm L

Dung m6i rira gidi: n-hexan:etanol:dietylamin = 60:40:0,04 (V/V)

Téc d6 dong chay: 1,00ml/phat

Nhiét dg: 35°C

Dinh thtr nhat: 4,5 phut (d6 quay riéng [a]p*’ = +15,6 (C = 1,0, clorofom))
Dinh thit hai: 6,2 phut (46 quay riéng [a]p’ = -15,6 (C = 1,0, clorofom))
Vi dy 48

(28)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (48)

[Cong thure 40]
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HsC

oJrc Hs

0, OH 0, OH

<T;(CH3 CH3O+CH3 J:E(CHS
48-1 8-3
H3C 0 H3C
tBu

(o] ())L Lt-Bu )L Jt+-Bu
H;C N’ O H3C H;,C
H H

trans-A3q trans-(2S)-A5 trans- (25) -A3q
HyC CH; HyC CH, H3C_CHs
bes p g T

trans-(2S) A4q trans-(2S)-Adq-f 48
(Budc 48-1)

[(3aR,5R,5a8S,8aS,8bR)-2,2,7,7-tetrametyl-5,5a,8a,8b-tetrahydro-3aH-
di[1,3]dioxolo[4,5-a:5',4'-d]pyran-5-yl]metyl (2S)-2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxylat
(trans-(2S)-AS)

Hop chit néu & dé& muc (61,5g, 94,9mmol, hiéu suit 80%) thu duoc béng

cach este héa trong céc diéu kién twong ty nhu & budce 1-3 st dung hop chit
(trans-A3q) (48,0g, 118mmol) dugc tdng hop & bude 47-2 va 1,2:3,4-di-O-
isopropyliden-a-D-galactopyranoza (46,2g, 178mmol).
'H-NMR (400 MHz, CDCl5) &: 1,02-1,15 (2H, m), 1,25-1,37 (2H, m), 1,33 (3H,
s), 1,35 (3H, s), 1,44 (9H, s), 1,48 (3H, s), 1,52 (3H, s), 1,56 (3H, s), 1,73-1,83
(1H, m), 1,90-1,98 (2H, m), 2,03-2,10 (2H, m), 2,16 (3H, s), 2,38 (3H, s), 3,32-
3,47 (1H, m), 4,14-4,19 (1H, m), 4,29-4,41 (4H, m), 4,42-4,48 (1H, m), 4,62-
4,67 (1H, m), 5,56 (1H, J = 5,1 Hz), 7,39 (1H, s).

Hop chét nay duoc phan giai thanh timg chit dong phén khong déi quang

trong céac didu kién sau day:
Cot: Daicel CHIRALPAK ID 4,6mm ID x 250mm L

Dung m6i rira gidi: n-hexan:2-propanol = 70:30 (V/V)
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Téc d6 dong chay: 1,00ml/phat
Nhiét d6: 40°C
Dinh tht nhét: 7,1 phut (d6 quay riéng [a]p’’ = -63,1 (C = 1,0, clorofom))
Dinh tht hai: 9,0 phut (46 quay riéng [a]p™ = -10,6 (C = 1,0, clorofom))

Cac budce sau day dugc thuc hién st dung dinh thir hai dugc tach bing
cach sir dung cot bit ddi didu ché.

(Budc 48-2)

Axit (25)-2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-2,4,7-trimetyl-1,3-
benzodioxol-5-carboxylic (trans-(2S)-A3q)

Hop chét néu & d& muc (3,86g, 9,51mmol, hiéu suit 100%) thu dugc bang
phan tmg tuong tu nhu & bude 1-2 st dung hop chat (trans-(2S)-A5) (dinh thir
hai, 6,16g, 9,51 mmol) dugc tdng hop & budc 48-1.

(Budce 48-3)
tert-butyl N-[trans-4-[(25)-5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yD)metylcarbamoyl]-2,4,7-trimetyl-1,3-benzodioxol-2-yl]xyclohexyl|carbamat
(trans-(2S)-A4q)

Hop chét néu & ¢ muc (4,73g, 8,76mmol, hiéu sut 92%) thu duoc bing
phan tmg twong tu nhu & budce 1-3 st dung hop cht (trans-(2S)-A3q) (3,86,
9,51mmol) duoc téng hop & budc 48-2.

'H-NMR (400 MHz, CDCl;) &: 1,01-1,13 (2H, m), 1,20-1,35 (2H, m), 1,44 (9H,
s), 1,54 (3H, s), 1,70-1,80 (1H, m), 1,86-1,95 (2H, m), 2,02-2,10 (2H, m), 2,10
(3H, s), 2,23 (6H, s), 2,37 (3H, s), 3,30-3,45 (1H, m), 4,37 (1H, d, ] = 7.,9), 4,50
(2H, d, J = 6,1 Hz), 5,94 (1H, s), 6,71 (1H, s), 7,08 (1H, t, ] = 6,1 Hz), 11,86
(1H, br s).

MS (ESI) m/z: 540 (M+H)".

(Budc 48-4)
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(2S)-2-(trans-4-aminoxyclohexyl)-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (trans-(2S)-A4q-f)

Hop chit néu & d& muc (4,09¢, 8,76mmol, hi¢u sut 100%) thu duoc béng
phéan g tuong tu nhu & bude 3-4 st dung hop chét (trans-(28)-A4q) (4,73g,
8,76mmol) dugc téng hop & budc 48-3.

'H-NMR (400 MHz, CDCl;) &: 1,01-1,15 (2H, m), 1,18-1,31 (2H, m), 1,54 (3H,
s), 1,71-1,81 (1H, m), 1,85-1,94 (4H, m), 2,10 (3H, s), 2,24 (6H, s), 2,37 (3H, s),
2,57-2,66 (1H, m), 3,71 (2H, s), 4,51 (2H, d, J = 6,1 Hz), 5,94 (1H, s), 6,71 (1H,
s), 7,08-7,14 (1H, m).

MS (ESI) m/z: 440 (M+H)".

(Budc 48-5)
(2S5)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (48)

Hop chét néu & dé muc (3,03g, 6,48mmol, hiéu sudt 74%) thu duoc béng
phan tmg tuong ty nhu & bude 3-5 st dung hop chit (trans-(2S)-A4q-f) (4,11g,
8,82mmol) dugc téng hop & budc 48-4.

'H-NMR (400 MHz, DMSO-d,) 8: 1,05-1,22 (4H, m), 1,53 (3H, s), 1,70-1,90
(5H, m), 2,02-2,10 (1H, m), 2,07 (3H, s), 2,10 (3H, s), 2,11 (3H, s), 2,13 (6H, s),
2,17 (3H, s), 4,22 (2H, d, ] = 5,5 Hz), 5,85 (1H, s), 6,66 (1H, s), 7,88 (1H, t,J =
5,5 Hz), 11,48 (1H, br s).

MS (ESI) m/z: 468 (M+H)".

D6 quay riéng [a]p> = +15,6 (C = 1,0, clorofom)

Hop chét nay phit hop vdi hop chét cta dinh thir nhat thu duoc trong cac
diéu kién phén giai sir dung cot bét dbi dugec md ta trong vi du 47.

Vi du 49
2-[(28,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-oxo-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (49)
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(Budc 49-1)

Metyl 2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl}-2,4,7-

trimetyl-1,3-benzodioxol-5-carboxylat

Hop chét néu & d& muc (0,154g, 0,365mmol, hiéu sudt 37%) thu duoc
bing phan mg tuong tu nhu & bude 13-1 sir dung hop chét (A1d) (0,196g,
1,00mmol) duogc tdng hop & vi du tham khao 4 va tert-butyl N-[(3R,6S)-6-
etynyltetrahydropyran-3-yl]carbamat (0,338g, 1,50mmol) dugc téng hop theo
phuong phap dugc mo ta trong cong bd don québc t& WO 2007105154,

'"H-NMR (400 MHz, CDCl,) &: 1,21-1,34 (1H, m), 1,44 (9H, s), 1,51-1,62 (1H,
m), 1,66 (3H, s), 1,80-1,90 (1H, m), 2,09-2,18 (1H, m), 2,19 3H, s), 2,39 (3H,
s), 2,99-3,08 (1H, m), 3,41-3,49 (1H, m), 3,52-3,70 (1H, m), 3,84 (3H, s), 4,14-
428 (1H, m), 7,38 (1H, s).

(Budc 49-2)

Axit 2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-2,4,7-
trimetyl-1,3-benzodioxol-5-carboxylic

Hop chit néu & dé muc (0,147g, 0,365mmol, hiéu sut 100%) thu dugc
bing phan tng tuong tir nhu & bude 1-2 sir dung metyl 2-[(2S,5R)-5-(tert-
butoxycarbonylamino)tetrahydropyran-2-yl]-2,4,7-trimetyl-1,3-benzodioxol-5-
carboxylat (0,154g, 0,365mmol) duoc téng hop & bude 49-1.
'H-NMR (400 MHz, CDCl;) 8: 1,24-1,35 (1H, m), 1,45 (9H, s), 1,51-1,63 (1H,
m), 1,67 (3H, s), 1,80-1,90 (1H, m), 2,09-2,18 (2H, m), 2,20 (3H, s), 2,42 (3H,
s), 2,99-3,09 (1H, m), 3,42-3,50 (1H, m), 3,51-3,76 (1H, m), 4,13-4,30 (1H, m),
7,52 (1H, s).
MS (APCI) m/z: 406 (M-H)".

(Budc 49-3)

tert-butyl N-[(3R,68)-6-[5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4,7-trimetyl-1,3-benzodioxol-2-yl]tetrahydropyran-3-

yljcarbamat
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Hop chat néu & d& muc (0,190g, 0,35 1mmol, hiéu sudt 96%) thu duoc
bing phan mg tuong tu nhu & bude 1-3 st dung axit 2-[(2S,5R)-5-(tert-
butoxycarbonylamino)tetrahydropyran-2-yl]-2,4,7-trimetyl-1,3-benzodioxol-5-
carboxylic (0,147g, 0,365mmol) dugc tbng hop & budc 49-2.

'H-NMR (400 MHz, CDCl;) &: 1,20-1,32 (1H, m), 1,44 (9H, s), 1,49-1,61 (1H,
m), 1,63 (3H, s), 1,77-1,87 (1H, m), 2,08-2,16 (1H, m), 2,12 (3H, s), 2,24 (6H,
s), 2,38 (3H, s), 2,98-3,07 (1H, m), 3,39-3,46 (1H, m), 3,53-3,70 (1H, m), 4,13-
4,21 (1H, m), 4,22-4,30 (1H, m), 4,50 (2H, d, J = 5,5 Hz), 5,94 (1H, s), 6,73 (1H,
s), 7,07 (1H, t, ] = 5,5 Hz), 11,49 (1H, br s).

MS (APCI) m/z: 542 (M+H)".

(Budc 49-4)
2-[(2S,5R)-5-aminotetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit

Hop chét néu & d& muc (0,143g, 0,324mmol, hiéu suét 92%) thu duoc
bing phan umg tuong tu nhu & budc 3-4 st dung tert-butyl N-[(3R,68)-6-[5-
[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2,4,7-trimetyl-
1,3-benzodioxol-2-yl]tetrahydropyran-3-yl]carbamat (0,190g, 0,351mmol) duoc
téng hop & bude 49-3.

'H-NMR (400 MHz, CDCl5) §: 1,14-1,28 (1H, m), 1,43-1,58 (1H, m), 1,64 (3H,
s), 1,74-1,83 (1H, m), 2,01-2,10 (1H, m), 2,12 (3H, s), 2,23 (3H, s), 2,24 (3H, s),
2,37 (3H, s), 2,78-2,90 (1H, m), 2,94-3,07 (1H, m), 3,39-3,46 (1H, m), 4,00-4,08
(1H, m), 4,50 (2H, d, J = 5,5 Hz), 5,94 (1H, s), 6,73 (1H, s), 7,07 (1H, t, ] = 5,5
Hz), 11,80 (1H, br s).
MS (APCI) m/z: 442 (M+H)".

(Budc 49-5)
2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-o0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (49)

-154-



21206

Hop chét néu & dé muc (0,128g, 0,273mmol, hidu suit 84%) thu dugc
bing phan {mg tuong tu nhu & budc 3-5 sir dung 2-[(2S,5R)-5-
aminotetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yDmetyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit (0,143g, 0,324mmol)
duoc téng hop & budc 49-4,

'H-NMR (400 MHz, DMSO-dg) &: 1,26-1,46 (2H, m), 1,56 (3H, s), 1,68-1,80
(1H, m), 1,90-2,01 (1H, m), 2,07 (3H, s), 2,09 (3H, s), 2,10 (3H, s), 2,14 (6H, s),
2,17 3H, s), 3,16 (1H, t, ] = 10,3 Hz), 3,44 (1H, d, J = 10,3 Hz), 3,99-4,08 (1H,
m), 4,22 (2H, d, J = 4,9 Hz), 5,85 (1H, s), 6,67 (1H, s), 7,89 (1H, t, ] = 4,9 Hz),
11,7 (1H, br s).

MS (APCI) m/z: 470 (M+H)".
Vidu 50
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-7-metoxy-2,4-dimetyl-1,3-benzodioxol-5-
carboxamit (50)

(Budc 50-1)

Metyl 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-7-metoxy-2,4-dimetyl-

1,3-benzodioxol-5-carboxylat

Hop chit néu & dé& muc (0,043g, 0,098mmol, hiéu suit 27%) thu duoc
bing phan tng tuong tu nhu & bude 13-1 sir dung hop chat (Ale) (0,077g,
0,364mmol) duogc tdng hop & vi du tham khao 5 va tert-butyl N-(trans-4-
etynylxyclohexyl)carbamat (0,122g, 0,547mmol duoc tong hop & vi du tham
khao 13.

'H-NMR (400 MHz, CDCl;) &: 1,04-1,13 (2H, m), 1,30-1,39 (2H, m), 1,44 (9H,
s), 1,60 (3H, s), 1,79-1,89 (1H, m), 1,95-1,98 (2H, m), 2,01-2,09 (2H, m), 2,37
(3H, s), 3,30-3,45 (1H, m), 3,86 (3H, s), 3,89 (3H, s), 4,37 (1H, br s), 7,21 (1H,
s).

(Buée 50-2)
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Axit 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-7-metoxy-2,4-dimetyl-

1,3-benzodioxol-5-carboxylic

Hop chét néu & dé muc (0,042g, 0,098mmol, higu suit 100%) thu duge
béng phan mg tuong ty nhu & bude 1-2 st dung metyl 2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]}-7-metoxy-2,4-dimetyl-1,3-benzodioxol-5-

carboxylat (0,043g, 0,098mmol) dugc tong hop & budc 50-1.
(Budc 50-3)

tert-butyl N-[trans-4-[5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-7-metoxy-2,4-dimetyl-1,3-benzodioxol-2-
yl]xyclohexyl]carbamat

Hop chét néu & dé muc (0,044g, 0,079mmol, hidu suit 80%) thu dugc
bang phan ung tuong tu nhu & bude 1-3 sir dung axit 2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-7-metoxy-2,4-dimetyl-1,3-benzodioxol-5-

carboxylic (0,042g, 0,098mmol) dugc tdng hop & bude 50-2.

'H-NMR (400 MHz, CDCl;) &: 1,03-1,18 (2H, m), 1,28-1,37 (2H, m), 1,43 (9H,
s), 1,56 (3H, s), 1,72-1,82 (1H, m), 1,90-1,97 (2H, m), 2,01-2,09 (2H, m), 2,20
(3H, s), 2,23 (3H, s), 2,38 (3H, s), 3,30-3,45 (1H, m), 3,82 (3H, s), 4,39 (1H, d, J
= 8,0 Hz), 4,52 (2H, d, ] = 6,1 Hz), 5,96 (1H, s), 6,63 (1H, s), 7,16 (1H, t,J =
6,1 Hz), 12,36 (1H, br s).

MS (APCI) m/z: 556 (M+H)".
(Budce 50-4)

2-(trans-4-aminoxyclohexyl)-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yDmetyl]-7-metoxy-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

Hop chét néu & d& muc (0,033g, 0,072mmol, hiéu suit 86%) thu dugc
bing phan ung tuong ty nhu & bude 3-4 sir dung tert-butyl N-[trans-4-[5-[(4,6-
dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-7-metoxy-2,4-dimetyl-
1,3-benzodioxol-2-yl]xyclohexyl]carbamat (0,044g, 0,079mmol) duoc tong hop
¢ budc 50-3.
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(Budc 50-5)

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-7-metoxy-2,4-dimetyl-1,3-benzodioxol-5-

carboxamit (50)

Hop chit néu & dé muc (0,018g, 0,037mmol, hiéu suét 51%) thu dugc
bing phan mg tuong ty nhu & bude 3-5 st dung 2-(trans-4-aminoxyclohexyl)-
N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-7-metoxy-2,4-dimetyl-
1,3-benzodioxol-5-carboxamit (0,033g, 0,072mmol) duge téng hop & bude 50-4.
'H-NMR (400 MHz, CDCl;) §: 1,18-1,31 (4H, m),1,57 (3H, s), 1,76-1,82 (1H,
m), 1,92-2,01 (4H, m), 2,11-2,16 (1H, m), 2,21 (3H, s), 2,23 (3H, s), 2,27 (6H,
s), 2,38 (3H, s), 3,83 (3H, s), 4,51 (2H, d, ] = 6,0 Hz), 5,94 (1H, s), 6,62 (1H, s),
7,11 (1H, t,J = 6,1 Hz), 11,47 (1H, br s).

MS (APCI) m/z: 484 (M+H)".
Vidu 51

4,7-diclo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-metyl-2-(1-
metyl-4-piperidyl)-1,3-benzodioxol-5-carboxamit (51)

(Buéc 51-1)

tert-butyl 4-(4,7-diclo-5-metoxycarbonyl-2-metyl-1,3-benzodioxol-2-
yl)piperidin-1-carboxylat

Hop chét néu & dé muc (2,81g, 6,30mmol, hiéu suét 83%) thu dugc béng
phan tng twong tu nhu & bude 1-1 sir dung hop chét (E2) (1,80g, 7,59mmol)
duogc téng hop & vi du tham khao 6 va tert-butyl 4-etynylpiperidin-1-carboxylat
(2,38g, 11,4mmol) duoc tdng hop theo phuong phép duge mé ta trong cong bd
don quéc t&€ WO 2008156739.

'"H-NMR (400 MHz, CDCL;) 8: 1,36-1,44 (2H, m), 1,46 (9H, s), 1,71 (3H, s),
1,81-1,87 (2H, m), 2,00-2,10 (1H, m), 2,62-2,73 (2H, m), 3,90 (3H, s), 4,15-4,30
(2H, m), 7,52 (1H, s).
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(Bude 51-2)

Axit 2-(1-tert-butoxycarbonyl-4-piperidyl)-4,7-diclo-2-metyl-1,3-benzodioxol-
5-carboxylic

Hop chit néu & dé& muc (2,72g, 6,29mmol, hiéu suit 100%) thu duoc béng
phan mg tuong ty nhu & budce 1-2 st dung tert-butyl 4-(4,7-diclo-5-
metoxycarbonyl-2-metyl-1,3-benzodioxol-2-yl)piperidin-1-carboxylat (2,81g,
6,30mmol) duoc téng hop & bude 51-1.

(Budc 51-3)
tert-butyl 4-[4,7-diclo-5-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2-metyl-1,3-benzodioxol-2-yl]piperidin-1-carboxylat

Hop chit néu & dé muc (2,78g, 4,91mmol, hiéu suét 78%) thu duogc béng
phan Umg tuong tu nhu & budc 1-3 st dung axit 2-(1-tert-butoxycarbonyl-4-
piperidyl)-4,7-diclo-2-metyl-1,3-benzodioxol-5-carboxylic (2,72g, 6,29mmol)
duoc téng hop & bude 51-2.
'H-NMR (400 MHz, CDCl;) &: 1,33-1,45 (2H, m), 1,45 (9H, s), 1,67 (3H, s),
1,78-1,85 (2H, m), 1,97-2,06 (1H, m), 2,26 (3H, s), 2,37 (3H, s), 2,59-2,71 (2H,
m), 4,09-4,35 (2H, m), 4,53 (2H, d, J = 5,5 Hz), 5,96 (1H, s), 7,19 (1H, s), 7,53-
7,61 (1H, m).
MS (APCI) m/z: 566 (M+H)".

(Buoc 51-4)

4,7-diclo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-metyl-2-(4-
piperidyl)-1,3-benzodioxol-5-carboxamit

Hop chit néu & dé muc (2,13g, 4,57mmol, hiéu suét 93%) thu duogc bz‘?lng
phan ung tuong tu nhu & bude 3-4 sir dung tert-butyl 4-(4,7-diclo-5-
metoxycarbonyl-2-metyl-1,3-benzodioxol-2-yl)piperidin-1-carboxylat (2,78g,
4,91mmol) dugc téng hop & budc 51-3.

MS (APCI) m/z: 466 (M+H)".
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(Budc 51-5)

4,7-diclo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-metyl-2-(1-
metyl-4-piperidyl)-1,3-benzodioxol-5-carboxamit (51)

Hop chit néu & dé muyc (1,04g, 2,17mmol, hidu suit 96%) thu dugc bing
phan tmg tuong tu nhu & bude 3-5 st dung 4,7-diclo-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-2-(4-piperidyl)-1,3-benzodioxol-5-
carboxamit (1,05g, 2,25mmol) dugc téng hgp & budc 51-4.

'H-NMR (400 MHz, DMSO-dg) &: 1,30-1,43 (2H, m), 1,66-1,72 (2H, m), 1,68
(3H, s), 1,75-1,83 (2H, m), 1,84-1,93 (1H, m), 2,11 (3H, s), 2,12 (3H, s), 2,17
(3H, s), 2,76-2,84 (2H, m), 4,23 (2H, d, ] = 4,9 Hz), 5,86 (1H, s), 6,95 (1H, s),
8,32 (1H, t, ] =4,9 Hz), 11,50 (1H, s).

MS (APCI) m/z: 480 (M+H)".

Vidu 52

4,7-diclo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-(1-etyl-4-
piperidyl)-2-metyl-1,3-benzodioxol-5-carboxamit (52)

Hop chit néu & dé muc (0,757g, 1,53mmol, hiéu suét 68%) thu dugc &
dang etyl bang phan ung tuong tu nhu & budc 3-5 sir dung 4,7-diclo-N-[(4,6-
dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-metyl-2-(4-piperidyl)-1,3-
benzodioxol-5-carboxamit (1,05g, 2,25mmol) dugc téng hop & budc 51-4 va
axetaldehyt (1,48g, 33,8mmol).

'"H-NMR (400 MHz, DMSO-dg) §: 0,97 (3H, t, J = 7,0 Hz), 1,28-1,42 (2H, m),
1,68 (3H, s), 1,68-1,74 (2H, m), 1,73-1,86 (2H, m), 1,87-1,96 (1H, m), 2,11 (3H,
s), 2,17 (3H, s), 2,22-2,32 (2H, m), 2,88-2,96 (2H, m), 4,23 (2H, d, ] = 5,5 Hz),
5,86 (1H, s), 6,95 (1H, s), 8,32 (1H, t, J = 5,5 Hz), 11,50 (1H, s).

MS (APCI) m/z: 494 (M+H)".

Vidu 53
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4,7-diclo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit (53)

(Buéc 53-1)

Metyl 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-4,7-diclo-2-metyl-1,3-

benzodioxol-5-carboxylat

Hop chit néu & d& muc (0,918g, 1,92mmol, hidu sut 68%) thu dugc bing
phén mg twong tu nhu & bude 13-1 sir dung hop chét (E2) (0,721g, 2,83mmol)
duoc tdng hop & vi du tham khao 6 va tert-butyl N-(trans-4-
etynylxyclohexyl)carbamat (0,950g, 4,25mmol duoc tdng hop & vi du tham
khéo 13.

'H-NMR (400 MHz, CDCl;) 8: 1,04-1,18 (2H, m), 1,27-1,40 (2H, m), 1,43 (9H,
s), 1,68 (3H, s), 1,82-2,02 (3H, m), 2,03-2,14 (2H, m), 3,32-3,48 (1H, m), 3,89
(3H, s), 4,37 (1H, br s), 7,51 (1H, s).

(Budc 53-2)
Axit 2-[trans-4-(tert-butoxycarbonylamino)xyclohexyl]-4,7-diclo-2-metyl-1,3-
benzodioxol-5-carboxylic

Hop chét néu & d& muc (0,194g, 0,413mmol, hiéu sudt 92%) thu duoc
bing phan tmg tuwong tu nhu & bude 1-2 str dung metyl 2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-4,7-diclo-2-metyl-1,3-benzodioxol-5-
carboxylat (0,215g, 0,450mmol) dugc téng hop & bude 53-1.
'H-NMR (400 MHz, CDCl;) §: 1,06-1,20 (2H, m), 1,28-1,43 (2H, m), 1,44 (9H,
s), 1,70 (3H, s), 1,84-2,02 (3H, m), 2,05-2,15 (2H, m), 3,34-3,50 (1H, m), 4,40
(1H, br s), 7,67 (1H, s).
MS (APCI) m/z: 444 (M-H)".

(Budc 53-3)
tert-butyl N-[trans-4-[4,7-diclo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2-metyl-1,3-benzodioxol-2-yl]xyclohexyl]carbamat
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Hop chit ndu & d& muc (0,225g, 0,384mmol, hiéu sudt 95%) thu dugc
béng phan tmg tuong ty nhu & bude 1-3 sir dung axit 2-[trans-4-(tert-
butoxycarbonylamino)xyclohexyl]-4,7-diclo-2-metyl-1,3-benzodioxol-5-
carboxylic (0,190g, 0,405mmol) dugc tdng hop & bude 53-2.
'H-NMR (400 MHz, CDCl5) 8: 1,02-1,16 (2H, m), 1,24-1,38 (2H, m), 1,43 (9H,
s), 1,65 (3H, s), 1,79-1,98 (3H, m), 2,03-2,12 (2H, m), 2,26 (3H, s), 2,37 (3H, s),
3,32-3,46 (1H, m), 4,38 (1H, d, ] = 7,9 Hz), 4,52 (2H, d, ] = 6,0 Hz), 5,95 (1H,
s), 7,18 (1H, s), 7,55 (1H, d, J = 6,0 Hz), 11,7 (1H, br s).
MS(APCI) m/z: 580 (M+H)".

(Budce 53-4)

2-(trans-4-aminoxyclohexyl)-4,7-diclo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit

Hop chét néu & d& muc (0,182g, 0,378mmol, hiéu suét 100%) thu dugc
bing phan ung tuong tu nhu & bude 3-4 st dung tert-butyl N-[trans-4-[4,7-
diclo-5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2-metyl-
1,3-benzodioxol-2-yl]xyclohexyl]carbamat (0,221g, 0,378mmol) dugc téng hop
& budce 53-3.

'H-NMR (400 MHz, CDCl;) &: 1,03-1,18 (2H, m), 1,21-1,36 (2H, m), 1,66 (3H,
s), 1,80-1,98 (5H, m), 2,26 (3H, s), 2,38 (3H, s), 2,59-2,70 (1H, m), 3,71 (ZH,s),
4,52 (2H, d, J = 6,1 Hz), 5,94 (1H, s), 7,18 (1H, s), 7,54 (1H, t, ] = 6,1 Hz).
MS(APCI) m/z: 480 (M+H)".

(Bude 53-5)
4,7-diclo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-o0x0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit (53)

Hop chit néu & d& muc (0,088g, 0,173mmol, hidu sudt 46%) thu dugc
bing phan mg tuong tu nhu & bude 3-5 st dung 2-(trans-4-aminoxyclohexyl)-
4,7-diclo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-metyl-1,3-
benzodioxol-5-carboxamit (0,182g, 0,378mmol) dugc téng hop & bude 53-4.
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'H-NMR (400 MHz, CDCl5) 8: 1,15-1,33 (4H, m), 1,66 (3H, s), 1,79-1,89 (1H,
m), 1,91-2,04 (4H, m), 2,09-2,20 (1H, m), 2,26 (3H, s), 2,27 (6H, s), 2,37 (3H,
s), 4,53 (2H, d, ] = 5,6 Hz), 5,95 (1H, s), 7,17-7,19 (1H, m), 7,55 (1H, t,J = 5,6
Hz), 11,87 (1H, br s).
MS(APCI) m/z: 508 (M+H)'".
Vidu 54
4,7-diclo-2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-
oxo0-1,2-dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit (54)

(Budc 54-1)
Metyl 2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-4,7-diclo-
2-metyl-1,3-benzodioxol-5-carboxylat

Hop chét néu & d& muc (0,496g, 1,07mmol, hiéu sut 70%) thu dugc bang
phéan Ung tuong tu nhu & bude 13-1 str dung hop chét (E2) (0,500g, 1,54mmol)
duogc tong hop & vi du tham khao 6 va tert-butyl N-[(3R,6S)-6-
etynyltetrahydropyran-3-yl]carbamat (0,520g, 2,3 1mmol) dugc tbng hop theo
phuong phép dugc mé ta trong céng bb don qudc t¢ WO 2007105154,
'H-NMR (400 MHz, CDCl;) &: 1,22-1,36 (2H, m), 1,43 (9H, s), 1,64-1,75 (1H,
m), 1,75 (3H, s), 1,82-1,95 (1H, m), 2,10-2,22 (1H, m), 2,99-3,08 (1H, m), 3,48-
3,55 (1H, m), 3,56-3,74 (1H, m), 3,90 (3H, s), 4,10-4,17 (1H, m), 4,25 (1H, br s),
7,52 (1H, s).

(Budc 54-2)
Axit 2-[(2S,5R)-5-(tert-butoxycarbonylamino)tetrahydropyran-2-yl]-4,7-diclo-2-
metyl-1,3-benzodioxol-5-carboxylic

Hop chét néu ¢ d& muc (0,481g, 1,07mmol, hi¢u suit 100%) thu dugc
bing phan tmg tuong tw nhu & bude 1-2 sir dung metyl 2-[(2S,5R)-5-(tert-
butoxycarbonylamino)tetrahydropyran-2-yl]-4,7-diclo-2-metyl-1,3-benzodioxol-
5-carboxylat (0,496g, 1,07mmol) duoc tong hop & bude 54-1.
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MS (ESI) m/z: 446 (M-H)".

(Budc 54-3)
tert-butyl N-[(3R,63)-6-[4,7-diclo-5-[(4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-
yDmetylcarbamoyl]-2-metyl-1,3-benzodioxol-2-yl]tetrahydropyran-3-
yl]carbamat

Hop chat néu & d& muc (0,336g, 0,569mmol, hiéu suit 53%) thu duoc
bing phéan tng tuong tw nhu & budc 1-3 st dung axit 2-[(2S,5R)-5-(tert-
butoxycarbonylamino)tetrahydropyran-2-yl}-4,7-diclo-2-metyl-1,3-benzodioxol-
5-carboxylic (0,481g, 1,07mmol) duoc téng hop & budce 54-2.

MS (ESI) m/z: 582 (M+H)".

(Budc 54-4)
2-[(2S,5R)-5-aminotetrahydropyran-2-yl]-4,7-diclo-N-[(4,6-dimetyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit

Hop chit néu & d& muc (0,176g, 0,364mmol, hiéu sudt 64%) thu duoc
bing phan Umg tuong tu nhu & budc 3-4 st dung tert-butyl N-[(3R,6S)-6-[4,7-
diclo-5-[(4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-yl)metylcarbamoyl]-2-metyl-
1,3-benzodioxol-2-yl]tetrahydropyran-3-yl]carbamat (0,332g, 0,569mmol) dugc
tbng hop trong (budc 54-3.

MS (ESI) m/z: 482 (M+H)".

(Budc 54-5)
4,7-diclo-2-[(2S,5R)-5-(dimetylamino)tetrahydropyran-2-yl]-N-[(4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit (54)

Hop chit néu & dé muc (0,036g, 0,070mmol, hiéu suét 19%) thu dugc
bing phan (mg tuong tw nhu & bude 3-5 st dung 2-[(2S,5R)-5-
aminotetrahydropyran-2-yl]-4,7-diclo-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit (0,176g,
0,345mmol) dugc téng hop & budc 54-4.
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'"H-NMR (400 MHz, CD;0D) &: 1,70 3H, s), 2,24 (3H, s), 2,29 (3H, s), 2,35
(3H, s), 4,43 (2H, 5), 6,10 (1H, 5), 6,61 (1H, 5), 6,98 (1H, 5).

MS (ESI) m/z: 510 (M+H)".

Vi du 55

N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-etyl-7-[6-(4-
etylpiperazin-1-yl)-3-pyridyl]-4-metyl-2-(tetrahydropyran-4-yl)-1,3-

benzodioxol-5-carboxamit (55)

[Cong thuc 41]

Ala A2r A3r
H,;C N CH,
H,;C N CH; | NH
NH O._NH O
O._NH O

CH,
CH,
Br ° 554 “ rp
5 S W@
HCfCO HC _N_J HyC

3

(Budc 55-1)

Metyl 7-bromo-2-etyl-4-metyl-2-(tetrahydropyran-4-yl)-1,3-benzodioxol-5-
carboxylat (A2r)

Hop chét (Ala) (2,50g, 9,58mmol) dugc tdng hop & vi du tham khéo 1
dugc hoa tan trong toluen (100ml) trong méi truong nito. B6 sung 1-
tetrahydropyran-4-ylpropan-1-on (2,15g, 14,4mmol) va montmorillonit K10, bdt
(5,00g) vao dung dich nay, va hdn hop thu duge duoc hdi luu trong 12 gioy trong
khi loai bo nudce st dung thiét bi Dean-Stark. Phan khéng hoa tan dugc dugc

loai bé bang cach loc, va dich loc sau d6 dugce ¢6 dudi 4p suat giam. Phan cin
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thu duoc dugce tinh ché bing sic ky cot silicagel (hexan:etyl axetat = 90:10) dé
thu dugc hop chét néu & d& muc (0,179mg, 0,463mmol, hiéu sut 4,8%).
'H-NMR (400 MHz, CDCl5) : 0,98 (3H, t, ] = 7,3 Hz), 1,59-1,69 (4H, m), 1,98
(2H, q,J =7,3 Hz), 2,08-2,19 (1H, m), 2,39 (3H, s), 3,33-3,35 (2H, m), 3,85 (3H,
s), 4,00-4,06 (2H, m), 7,66 (1H, s).

(Budc 55-2)

Axit 7-bromo-2-etyl-4-metyl-2-(tetrahydropyran-4-yl)-1,3-benzodioxol-5-
carboxylic (A3r)

Hop chit néu & dé muc (0,122g, 0,330mmol, hiéu suét 75%) thu duogc
bing phan tmg trong t nhur & bude 1-2 st dung hop chét (A2r) (170mg,
0,441mmol) dugc téng hop & bude 55-1.

'H-NMR (400 MHz, CDCl5) &: 0,99 (3H, t, ] = 7,3 Hz), 1,61-1,76 (4H, m), 2,00
(2H, q,J = 7,3 Hz), 2,09-2,20 (1H, m), 2,43 (3H, s), 3,32-3,43 (2H, m), 4,01-
4,06 (2H, m), 7,81 (1H, s).

MS (ESI) m/z: 369, 371 (M-H)".

(Buéc 55-3)
7-bromo-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-2-etyl-4-metyl-
2-(tetrahydropyran-4-yl)-1,3-benzodioxol-5-carboxamit (55p)

Hop chét néu ¢ d& muc (0,120g, 0,238mmol, hiéu sudt 72%) thu dugc
béng phan tmg twong tu nhu & budc 1-3 sir dung hop chét (A3r) (0,122g,
0,330mmol) dugc tdng hop & budc 55-2.

'H-NMR (400 MHz, CDCl;) 6: 0,95 (3H, t, J = 7,3 Hz), 1,57-1,65 (4H, m), 1,60
(3H, s), 1,95 (2H, q, ] = 7,3 Hz), 2,05-2,14 (1H, m), 2,22 (3H, s), 2,25 (3H, s),
2,37 (3H, s), 3,30-3,43 (2H, m), 3,98-4,07 (2H, m), 4,49 (2H, d, J = 6,1 Hz),
5,95 (1H, s), 6,99 (1H, s), 7,18 (1H, s).

MS (ESI) m/z: 505, 507 (M+H)".

(Bude 55-4)
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N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-etyl-7-[6-(4-
etylpiperazin-1-yl)-3-pyridyl]-4-metyl-2-(tetrahydropyran-4-yl)-1,3-

benzodioxol-5-carboxamit (55)

Hop chét (55p) (0,110g, 0,218mmol) duoc tbng hop & budc 55-3 duoc
hoa tan trong 1,4-dioxan (4,4ml) va nudc (1,1ml). B sung pinacol este clia axit
6-(4-etyl-piperazin-1-yl)pyridin-3-boronic (0,083g, 0,26 1mmol), kali phosphat
(0,139¢g, 0,653mmol), va phirc chét [1,1'-
bis(diphenylphosphino)feroxen]paladi(Il) diclorua-diclometan (1:1) (0,027g,
0,033mmol) vao dung dich nay, va hon hop thu duge duge khudy & 80°C trong
4 gid trong moi trudng nito. Sau khi phan ¢ng hoan thanh, dung dich phéan tng
dugc loc thong qua xelit, va etyl axetat dugc bd sung vao dich loc. Lép hitu co
duoc rira bing dung dich nudc natri bicarbonat bio hoa va nudc mubi béo hoa
va sau d6 dugc 1am kho bang natri sulfat. Dung méi dugc chung cat duéi ap suit
giam, va phan cin thu dugc duoc tinh ché bang séc ky cot silicagel
(hexan:metanol = 100:0 — 95:5) dé thu dugc hop chét néu & d& muc (0,040g,
0,064mmol, hidu suét 30%).

'"H-NMR (400 MHz, CD;0D) &: 0,97 3H, t, ] = 7,3 Hz), 1,17 (3H, t, ] = 7,3 Hz),
1,52-1,62 (2H, m), 1,68-1,71 (2H, m), 2,00 (2H, q, J = 7,3 Hz), 2,17-2,22 (1H,
m), 2,24 (6H, s), 2,37 (3H, s), 2,52-2,60 (2H, m), 2,63-2,71 (4H, m), 3,35-3,42
(2H, m), 3,60 (2H, q, J = 7,3 Hz), 3,60-3,75 (2H, m), 3,92-3,98 (2H, m), 4,45
(2H, s), 6,11 (1H, s), 6,90 (1H, d, ] = 8,5 Hz), 7,08 (1H, s), 7,92 (1H, dd, ] = 8,5,
2,7 Hz), 8,51 (1H, d, ] = 2,7 Hz).

MS (ESI) m/z: 616 (M+H)".
Vi du 56

N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-7-[6-(4-etylpiperazin-1-
yl)-3-pyridyl]-2,4-dimetyl-2-(tetrahydropyran-4-yl)-1,3-benzodioxol-5-

carboxamit (56)
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Hop chit néu & dé muc (0,154g, 0,256mmol, hidu suit 84%) thu dugc
bing phan mg tuong tu nhu & bude 55-4 sir dung hop chét (2) (0,150g,
0,305mmol) dugc téng hop & budc 2-3.

'H-NMR (400 MHz, DMSO-de) &: 1,04 (3H, t, J = 7,0 Hz), 1,60 (3H, s), 1,62-
1,70 (2H, m), 2,11 (3H, s), 2,15-2,20 (6H, m), 2,36 (2H, q, ] = 7,0), 2,41-2,48
(4H, m), 3,24-3,33 (2H, m), 3,48-3,55 (4H, m), 3,85-3,93 (2H, m), 4,26 (2H, d, J
=4,9 Hz), 5,86 (1H, s), 6,92 (1H, d, ] = 8,5 Hz), 7,04 (1H, s), 7,85 (1H, d, J =
8,5 Hz), 8,11 (1H, t, ] = 4,9 Hz), 8,48 (1H, s), 11,48 (1H, s).
MS (ESI) m/z: 602 (M+H)".
Vidu 57
N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-7-[ 6-(4-etylpiperazin-1-
yl)-3-pyridyl]-2,4-dimetyl-2-(tetrahydrofuran-3-yl)-1,3-benzodioxol-5-
carboxamit (57)

Hop chit néu & ¢ muc (0,130g, 0,256mmol, hiéu suét 82%) thu dugc
bang phan tmg tuong tu nhu & budce 55-4 sir dung hop chét (1) (0,150,
0,314mmol) dugc téng hop & budc 1-3.
'H-NMR (400 MHz, DMSO-dg) 8: 1,04 (3H, t, J = 7,3 Hz), 1,62 (3H, s), 1,76-
1,87 (1H, m), 1,94-2,05 (1H, m), 2,10 (3H, s), 2,15-2,20 (6H, m), 2,31-2,40 (2H,
m), 2,40-2,48 (4H, m), 2,88-2,98 (1H, m), 3,46-3,56 (4H, m), 3,59-3,68 (2H, m),
3,71-3,84 (2H, m), 4,26 (2H, d, ] = 4,9 Hz), 5,86 (1H, s), 6,91 (1H, d, ] = 8,5
Hz), 7,05 (1H, s), 7,84 (1H, dd, J = 8,5, 2,4 Hz), 8,13 (1H, t, J = 4,9 Hz), 8,47
(1H, d,J=2,4 Hz), 11,48 (1H, s).
MS (ESI) m/z: 588 (M+H)".
Vidu 58

7-(xyclopenten-1-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(38)
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Hop chét néu ¢ dé muc (0,156g, 0,300mmol, hiéu sut 64%) thu duogc
bing phéan tng twong ty nhu & bude 55-4 sir dung hop chit (14) (0,250g,
0,470mmol) dugc téng hop & vi du 14 va pinacol este clia axit xyclopenten-1-

ylboronic (0,137g, 0,704mmol).

'H-NMR (400 MHz, CD;0D) §: 1,20-1,34 (4H, m), 1,58 (3H, s), 1,79-1,87 (1H,
m), 1,92-2,03 (6H, m), 2,18 (3H, s), 2,22-2,31 (1H, m), 2,24 (3H, s), 2,29 (6H,
s), 2,36 3H, s), 2,47-2,61 (2H, m), 2,66-2,70 (2H, m), 4,43 (2H, s), 6,10 (1H, s),
6,34 (1H, m), 6,83 (1H, s).

MS (ESI) m/z: 520 (M+H)".

Vidu 59

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-phenyl-1,3-benzodioxol-5-carboxamit
(39)

Hop chit néu & dé muc (0,059¢, 0,112mmol, hiéu sut 29,7%) thu dugc
bang phan tmg twong tu nhu & budc 55-4 st dung hop chit (61) (0,200g,
0,376mmol) duoc téng hop & vi du 14 va axit phenylboronic (0,069g,
0,563mmol).

'H-NMR (400 MHz, DMSO-dg) 8: 1,22-1,36 (4H, m), 1,61 (3H, s), 1,82-1,92
(1H, m), 1,95-2,07 (4H, m), 2,22-2,31 (1H, m), 2,23 (6H, s), 2,29 (6H, s), 2,37
(3H, s), 4,45 (2H, s), 6,11 (1H, s), 7,12 (1H, s), 7,27-7,31 (1H, m), 7,36-7,43
(2H, m), 7,65-7,70 (2H, m).
MS (ESI) m/z: 530 (M+H)".
Vi du 60
7-(xyclohexen-1-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-
0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(60)

Hop chét néu & dé muc (0,116g, 0,218mmol, hiéu sut 46%) thu duoc
bang phan tmg tuong ty nhu & budc 55-4 sir dung hop chit (14) (0,250g,
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0,470mmol) duoc téng hop & vi du 14 va axit xyclohexen-1-boronic pinacol este

(0,147g, 0,704mmol).

'H-NMR (400 MHz, CD;0D) §: 1,21-1,32 (4H, m), 1,56 (3H, s), 1,61-1,68 (2H,
m), 1,71-1,77 (2H, m), 1,79-1,85 (1H, m), 1,99 (4H, m), 2,17 (3H, s), 2,17-2,20
(2H, m), 2,24 (3H, s), 2,24-2,27 (1H, m), 2,29 (6H, s), 2,34-2,39 (1H, m), 2,36
(3H, s), 4,43 (2H, s), 6,10 (1H, s), 6,22-6,26 (1H, m), 6,82 (1H, s).
MS (ESI) m/z: 534 (M+H)".
Vidu 6l
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-7-[6-(4-etylpiperazin-1-yl)-3-pyridyl]-2,4-dimetyl-
1,3-benzodioxol-5-carboxamit (61)

Hop chét néu & dé muc (0,195g, 0,303mmol, hiéu suét 22%) thu duogc
bing phéan tng tuong tu nhu & bude 55-4 sir dung hop chét (14) (0,750,
1,41mmol) duogc tbng hop & vi du 14.
'H-NMR (400 MHz, DMSO-dg) 8: 1,04 (3H, t, J = 7,3 Hz), 1,11-1,28 (5H, m),
1,58 (3H, s), 1,76-1,93 (4H, m), 2,04-2,09 (1H, m), 2,10 (3H, s), 2,13 (6H, s),
2,17 (3H, s), 2,18 (3H, s), 2,36 (2H, q, ] = 7,3 Hz), 2,42-2,46 (4H, m), 3,49-3,55
(4H, m), 4,25 (2H, d, ] = 4,9 Hz), 5,86 (1H, s), 6,92 (1H, d, ] = 9,1 Hz), 7,03
(1H, s), 7,84 (1H, dd, ] = 9,1, 2,4 Hz), 8,10 (1H, t, ] =4,9 Hz), 8,47 (1H, d, J =
2,4 Hz), 11,48 (1H, s).
MS (APCI) m/z: 643 (M+H)".
Vidu 62
7-(3,6-dihydro-2H-pyran-4-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-
dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-
carboxamit (62)

Hop chét néu & ¢ muc (0,106g, 0,198mmol, hidu suit 42%) thu dugc
bang phan tng tuong tu nhu & bude 55-4 sir dung hop chét (14) (0,250g,
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0,470mmol) dugc téng hop & vi du 14 va axit 3,6-dihydro-2H-pyran-4-boronic
pinacol este (0,148g, 0,704mmol).

'H-NMR (400 MHz, CD;0D) §: 1,20-1,33 (4H, m), 1,58 (3H, s), 1,78-1,88 (1H,
m), 1,94-2,05 (4H, m), 2,19 (3H, s), 2,24 (3H, s), 2,24 (1H, br s), 2,29 (6H, s),
2,36 (3H, s), 2,45-2,51 (2H, m), 3,88 (2H, t, ] = 5,5 Hz), 4,28-4,26 (2H, m), 4,43
(2H, s), 6,10 (1H, s), 6,34-6,38 (1H, m), 6,87 (1H, s).

MS (ESI) m/z: 536 (M+H)".

Vidy 63

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-o0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-[6-(morpholinometyl)-3-pyridyl]-1,3-
benzodioxol-5-carboxamit (63)

Hop chit néu & dé& muc (0,024g, 0,039mmol, hiéu sut 2,7%) thu dugc
bing phéan tmg tuong tu nhu & bude 55-4 sir dung hop chat (14) (0,750g,
1,41mmol) dugc tbng hop & vi du 14 va axit [6-(morpholinometyl)-3-
pyridyl]boronic (0,375g, 1,69mmol).

'H-NMR (400 MHz, DMSO-dg) &: 1,11-1,24 (4H, m), 1,60 (3H, s), 1,77-1,97
(5H, m), 2,05-2,20 (1H, m), 2,11 (3H, s), 2,14 (6H, s), 2,18 (3H, s), 2,19 (3H, s),
2,40-2,46 (4H, m), 3,57-3,66 (6H, m), 4,26 (2H, d, J = 4,9 Hz), 5,86 (1H, s),
7,12 (1H, s), 7,53 (1H, d, J = 8,5 Hz), 8,06 (1H, dd, J = 8,5, 2,4 Hz), 8,15 (1H, t,
J =49 Hz), 8,83 (1H, d, ] =2,4 Hz), 11,48 (1H, s).

MS (APCI) m/z: 630 (M+H)".

Vi du 64

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-(3-pyridy!)-1,3-benzodioxol-5-
carboxamit (64)

Hop chét néu & d& muc (0,014g, 0,026mmol, hiéu suit 9,9%) thu duoc
bang phan mg twong tu nhu & bude 55-4 sit dung hop chit (14) (0,140g,
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0,263mmol) duoc téng hop & vi du 14 va axit pyridin-3-boronic (0,048g,
0,394mmol).

'"H-NMR (400 MHz, CD;0D) §: 1,23-1,38 (4H, m), 1,64 3H, s), 1,86-1,95 (1H,
m), 1,97-2,09 (4H, m), 2,24 (3H, s), 2,26 (3H, s), 2,33 (6H, s), 2,33-2,36 (1H,
m), 2,37 3H, s), 4,46 (2H, s), 6,11 (1H, s), 6,61 (1H, s), 7,19 (1H, s), 7,48-7,52
(1H, m), 8,14-8,18 (1H, m), 8,45-8,47 (1H, m), 8,89-8,91 (1H, m).

MS (ESI) m/z: 531 (M+H)".
Vi du 65

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-(1-metylpyrazol-4-yl)-1,3-

benzodioxol-5-carboxamit hydroclorua (65)

Hop chit néu & d& muc (0,107g, 0,187mmol, hiéu suét 50%) thu dugc &
dang chét rdn (monohydroclorua) bing phan tmg tuong tu nhu & budc 55-4 st
dung hop chit (14) (0,200g, 0,376mmol) duoc tong hop & vi du 14 va 1-metyl-
4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H pyrazol (0,156g, 0,75 1mmol),
tiép theo chuyén héa thanh hydroclorua bing axit clohydric 4M trong ety axetat.

'H-NMR (400 MHz, CD;0D) &: 1,37-1,59 (4H, m), 1,66 (3H, s), 1,97-2,04 (1H,
m), 2,09-2,20 (4H, m), 2,20 (3H, s), 2,27 (3H, s), 2,40 (3H, s), 2,83 (6H, s),
3,16-3,27 (1H, m), 3,92 (3H, s), 4,46 (2H, s), 6,20 (1H, s), 7,17 (1H, s), 7,86
(1H, s), 7,98 (1H, s).

MS (ESI) m/z: 534 (M+H)".
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-vinyl-1,3-benzodioxol-5-carboxamit
(66)

Hop chét néu & dé muc (0,171g, 0,357mmol, hiéu sudt 95%) thu dugc
bing phan tmg tuong ty nhu & budce 55-4 sir dung hop chét (14) (0,200g,
0,376mmol) dugc téng hop ¢ vi du 14 va 4,4,5,5-tetrametyl-2-vinyl-1,3,2-
dioxaborolan (0,087g, 0,563mmol).
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'"H-NMR (400 MHz, CD;0D) &: 1,21-1,35 (4H, m), 1,59 (3H, s), 1,80-1,90 (1H,
m), 1,95-2,04 (4H, m), 2,18 3H, s), 2,24 (3H, s), 2,22-2,28 (1H, m), 2,29 (6H,
s), 2,36 (3H, s), 4,43 (2H, s), 5,30 (1H, d, ] = 12,1 Hz), 5,85 (1H, d, ] = 17,6 Hz),
6,11 (1H, s), 6,58 (1H, dd, J = 17,6, 12,1 Hz), 6,90 (1H, s).

MS (ESI) m/z: 480 (M+H)".
Vi du 67

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-7-etynyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(67)

[Cong thirc 42]
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(Bude 67-1)

tert-butyl N-[trans-4-[5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-2,4-dimetyl-7-vinyl-1,3-benzodioxol-2-
yl]xyclohexyl]|carbamat (trans-A4s)

Hop chit nédu & @& muc (0,352g, 0,638mmol, hiéu suit 97%) thu duoc
béng phan img tuong ty nhu trong vi du 66 sir dung hop chét (trans-A4i)
(0,400g, 0,662mmol) dugc tdng hop & budce 13-3.

MS (ESI) m/z: 552 (M+H)".
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(Budc 67-2)

tert-butyl N-[trans-4-[5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yDmetylcarbamoyl]-7-formyl-2,4-dimetyl-1,3-benzodioxol-2-
yl]xyclohexyl]carbamat (trans-A4t)

Hop chit (trans-A4s) (0,352g, 0,638mmol) dugc téng hop & budc 67-1
duoc hoa tan trong tetrahydrofuran (6,0ml) va nuée (3,0ml. B sung osimi oxit
dugc bao vi nang (ham luong: xap xi 10%) (0,008g, 0,032mmol) va natri
periodat (0,273g, 1,28mmol) vao dung dich nay, va hdn hop thu duoc dugce
khudy & nhiét d6 trong phong trong 17 gid. Sau khi phan Umg hoan thanh, phan
khong hoa tan duge duge loai bd bing cach loc, va dung dich chira nuéc natri
nitrit bdo hoa duge bd sung vao dich loc, tiép theo 14 chiét bang etyl axetat. Lép
hiru co duge rira bing nude va nudc mudi bio hoa va duge 1am khod bing natri
sulfat khan. Sau d6, dung méi dugc chung cit dudi ap sudt giam, va phan cin
thu duoc duge tinh ché bing sic ky cot silicagel (hexan:etyl axetat = 100:0 —
77:23) dé thu duoc hop chit néu & dé muc (0,205g, 0,369mmol, hiéu suit 58%).
'H-NMR (400 MHz, CDCl;) &: 1,04-1,15 (2H, m), 1,27-1,37 (2H, m), 1,44 (9H,
s), 1,63 (3H, s), 1,79-1,89 (1H, m), 1,90-1,98 (2H, m), 2,04-2,12 (2H, m), 2,24
(3H, s), 2,31 (3H, s), 2,37 (3H, s), 3,32-3,44 (1H, m), 4,40 (1H, d, J = 7,9 Hz),
4,51 (2H, d, J = 6,1 Hz), 5,96 (1H, s), 7,27-7,30 (1H, t, J = 6,1 Hz), 7,31 (1H, s),
10,02 (1H, s), 11,87 (1H, br s).

MS (ESI) m/z: 554 (M+H)".

(Budc 67-3)
tert-butyl N-[trans-4-[5-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-
yl)metylcarbamoyl]-7-etynyl-2,4-dimetyl-1,3-benzodioxol-2-
yl]xyclohexyl]carbamat (trans-A4u)

Hop chét (trans-Ads) (0,200g, 0,36 1mmol) dugc téng hop & bude 67-2
duoc hoa tan trong metanol (6ml). B sung kali carbonat (0,100g, 0,379mmol)
vao dung dich nay, va dung dich dimetyl (1-diazo-2-oxopropyl)phosphonat

-173-



21206

(0,073g, 0,379mmol) trong metanol (6ml) duoc b sung tir tir timg giot trong khi
lam lanh bang nudc da. Dung dich phan tng ndy dugc khudy & nhiét do trong
phong trong 17 gid va duge ¢6 dudi ap sudt giam. Bo sung etyl axetat vao phan
can thu dugc, va 16p hitu co dugce rira béng nudc va nude mudi bao hoa va dugce
lam kho béng natri sulfat khan. Dung méi dwoc chung cat dudi &p sudt giam dé
thu duoc hop chét néu & dé muc (0,154g, 0,279mmol, hiéu sudt 77%).

'H-NMR (400 MHz, CDCl;) &: 1,01-1,15 (2H, m), 1,24-1,37 (2H, m), 1,43 (9H,
s), 1,59 (3H, s), 1,73-1,85 (1H, m), 1,89-1,98 (2H, m), 2,00-2,10 (2H, m), 2,26
(6H, s), 2,37 (3H, s), 3,17 (1H, s), 3,32-3,45 (1H, m), 4,38 (1H, d, ] = 7,9 Hz),
4,49 (2H, d, J = 6,1 Hz), 5,96 (1H, s), 6,97 (1H, s), 7,25 (1H, t, ] = 6,1 Hz),
11,90 (1H, br s).

MS (ESI) m/z: 550 (M+H)".

(Budc 67-4)
2-(trans-4-aminoxyclohexyl)-N-[(4,6-dimetyl-2-o0x0-1,2-dihydropyridin-3-
yDmetyl]-7-etynyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (trans-(2S5)-A4u-
f)

Hop chét néu & d& muc (0,123g, 0,273mmol, hiéu sudt 98%) thu dugc
bing phéan tmg tuong tu nhu & budce 3-4 st dung hop chit (trans-Adu) (0,154g,
0,279mmol) duoc téng hop & bude 67-3.

MS (ESI) m/z: 450 (M+H)".

(Budc 67-5)
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl}-7-etynyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(67)

Hop chét néu & d& muc (0,053g, 0,11 1mmol, hiéu sut 41%) thu dugce
bing phan (g twong tu nhu & budce 3-5 st dung hop cht (trans-A4u-f) (0,123g,
0,273mmol) dugc tong hop & budc 67-4.
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'"H-NMR (400 MHz, CD;0D) &: 1,22-1,38 (4H, m), 1,60 (3H, s), 1,80-1,90 (1H,
m), 1,88-2,12 (4H, m), 2,18 (3H, s), 2,24 (3H, s), 2,24-2,29 (1H, m), 2,30 (6H,
s), 2,35 (3H, s), 3,62 (1, s), 4,41 (2H, s), 6,10 (1H, s), 6,90 (1H, 5).

MS (ESI) m/z: 478 (M+H)".
Vi du 68

7-xyclopropyl-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-o0xo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit (68)

Hop chét néu & d& muyc (0,007g, 0,014mmol, hiéu sudt 3,7%) thu dugc
bing phéan (mg tuong tw nhu & budce 55-4 st dung hop chét (14) (0,200g,
0,376mmol) dwoc téng hop & vi du 14 va axit xyclopropylboronic (0,048g,
0,563mmol).

'H-NMR (400 MHz, CD;0D) §: 0,73-0,77 (2H, m), 0,84-0,89 (2H, m), 1,24-
1,32 (4H, m), 1,55 (3H, s), 1,77-1,84 (2H, m), 1,95-2,05 (4H, m), 2,14 (3H, s),
2,24 (3H, s), 2,32-2,35 (1H, m), 2,33 (6H, s), 2,35 (3H, s), 4,41 (2H, s), 6,10
(1H, s), 6,51 (1H, s).

MS (ESI) m/z: 494 (M+H)".

Vidu 69

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-[2-(4-metylpiperazin-1-yl)-4-pyridyl]-
1,3-benzodioxol-5-carboxamit (69)

Hop chit néu ¢ dé muc (0,256g, 0,408mmol, hiéu suét 29%) thu duoc
bing phan (mg tuong tu nhu & bude 55-4 sir dung hop chit (14) (0,750g,
1,41mmol) dugc téng hop ¢ vi du 14 va 1-metyl-4-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-2-pyridyl]piperazin (0,513g, 1,69mmol).

'H-NMR (400 MHz, DMSO-dg) 8: 1,10-1,25 (4H, m), 1,59 (3H, s), 1,78-1,95
(5H, m), 2,01-2,09 (1H, m), 2,10 (3H, s), 2,14 (6H, s), 2,18 (3H, s), 2,19 (3H, s),
2,22 (3H, s), 2,35-2,45 (4H, m), 3,48-3,54 (4H, m), 4,26 (2H, d, ] = 4,9 Hz),
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5,86 (1H, s), 6,97 (1H, d, J = 5,5 Hz), 7,05 (1H, s), 7,15 (1H, s), 8,14 (1H, t, J =
4,9 Hz), 8,16 (1H, d, J = 5,5 Hz), 11,47 (1H, s).

MS (APCI) m/z: 629 (M+H)".
Vi du 70

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-thiazol-5-yl-1,3-benzodioxol-5-

carboxamit hydroclorua (70)

Hop chit néu & dé muc (0,015g, 0,027mmol, hiéu suit 9,4%) thu dugc
bing phan {mg turong tu nhu & bude 55-4 sir dung hop chét (14) (0,150g,
0,282mmol) duoc téng hop & vi du 14 va pinacol este clia axit thiazol-5-boronic

(0,089g, 0,423mmol).

'"H-NMR (400 MHz, CD;0D) §: 1,35-1,52 (2H, m), 1,52-1,65 (2H, m), 1,73 (3H,
s), 2,05-2,25 (5H, m), 2,30 (34, s), 2,51 (3H, s), 2,62 (3H, s), 2,83 (6H, s), 3,18-
3,30 (1H, m), 4,59 (2H, s), 6,99 (1H, s), 7,56 (1H, s), 8,67 (1H, s), 9,73 (1H, s).

MS (ESI) m/z: 537 (M+H)".
Vidu 71

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-(1-metyl-3,6-dihydro-2H-pyridin-4-
yl)-1,3-benzodioxol-5-carboxamit (71)

Hop chét néu & dé& muc (0,144g, 0,263mmol, hidu sudt 70%) thu dugc
bing phan tmg tuong tu nhu & bude 55-4 sir dung hop chét (14) (0,200g,
0,376mmol) duoc téng hop & vi du 14 va 1-metyl-4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)-3,6-dihydro-2H-pyridin (0,126g, 0,563mmol).

'H-NMR (400 MHz, CD,0D) &: 1,19-1,33 (4H, m), 1,57 (3H, s), 1,79-1,86 (1H,
m), 1,94-2,05 (4H, m), 2,18 (3H, s), 2,20-2,30 (1H, m), 2,24 (3H, s), 2,29 (6H,
s), 2,35 3H, s), 2,37 (3H, s), 2,57-2,61 (2H, m), 2,67-2,71 (2H, m), 3,11-3,14
(2H, m), 4,43 (2H, s), 6,29-6,32 (1H, m), 6,60 (1H, s), 6,87 (1H, s).
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MS (ESI) m/z: 549 (M+H)".
Vidu72

7-axetyl-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
hydroclorua (72)

[Cong thic 43]
H3C_~CHs Hac N CH;, HyC.__~.CHs
O NH O (0] NH o O _NH O

5(0 H3 )((B(C Hy o CH,4
721
Br 0 ( o) o

o o o
CH CHj CH;0
Hsm.,,N, 3 Hsc My LR
CH3 CH3 'CHS
14 72p 72

(Buac 72-1)

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-(2-metyl-1,3-dioxolan-2-yl)-1,3-

benzodioxol-5-carboxamit (72p)

Bb sung paladi axetat (0,011g, 0,047mmol), 1,3-
bis(diphenylphosphino)propan (0,039g, 0,094mmol), etylen glycol monovinyl
ete (0,165g, 1,88mmol), va trietylamin (0,143g, 1,41mmol) vao dung dich chira
hop chét (14) (500mg, 0,939mmol) dugc tdng hop & vi du 14 trong etylen glycol
(4ml), va hdn hop nay duoc phan tmg & 110°C trong 3 gid trong thiét bi phan
mg vi séng. Sau khi phan tng hoan thanh, bd sung etyl axetat vao dé, va 16p
hiru co duge rira bang nude va nude mudi bio hoa va duge lam kho bang natri
sulfat khan. Dung méi duogc chung cét duéi ap sudt giam, va phén can thu dugc
duoc tinh ché bing cach séic ky cot silicagel co ban (etyl axetat:metanol = 100:0
— 81:19) dé thu dugc hop chét néu & dé muc (0,104g, 0,192mmol, hidu suét
21%).

MS (ESI) m/z: 540 (M+H)".
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(Budc 72-2)

7-axetyl-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
hydroclorua (72)

Hop chét (72p) (0,104g, 0,192mmol) duoc tong hop & bude 72-1 duge
hoa tan trong tetrahydrofuran (4ml). Bb sung axit clohydric 1M (0,404ml,
0,404mmol) vao dung dich nay, va hdn hop thu dugc duge khqu & nhiét do
trong phong trong 8 gio. Sau khi phan ing hoan thanh, dung dich phan tng
dugc lam trung hoa va dugc hoan lai kiém yéu béng dung dich nudc natri
hydroxit 1M. Etyl axetat dugc bd sung vao dung dich phan mg nay, va 16p hitu
co duge rira bing nudce va nude mudi bdo hoa va duoc 1am kho bang natri sulfat
khan. Dung méi dugc chung cit dudi 4p sudt giam, va phan cin thu duoc sau d6
duoc hoa tan trong etyl axetat. B4 sung dung dich axit clohydric 4M trong 1,4-
dioxan (0,050ml)vao dung dich nay, va chét rin ling dong duoc loc dé thu dugc
hop chét néu & d& muc (0,085g, 0,160mmol, hiéu suét 83%) ¢ dang
monohydroclorua.

'H-NMR (400 MHz, CD;0D) §: 1,37-1,57 (4H, m), 1,69 (3H, s), 2,00-2,07 (1H,
m), 2,10-2,19 (4H, m), 2,25 (3H, s), 2,30 (3H, s), 2,41 (3H, s), 2,55 (3H, s), 2,84
(6H, s), 3,18-3,28 (1H, m), 4,47 (2H, s), 6,32 (1H, s), 7,41 (1H, s).

MS (ESI) m/z: 496 (M+H)".

Vidu 73

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl}-7-[6-(4-etylpiperazin-1-yl)-3-pyridyl]-2,4-dimetyl-
1,3-benzodioxol-5-carboxamit hydroclorua (73)

Hop chét néu & d& muc (0,062g, 0,086mmol, hidu suit 32%) thu duge &
dang dihydroclorua bang phan tmg twong tu nhur & bu6e 55-4 sir dung hop chét
(17) (0,145g, 0,265mmol) dugc tong hop & vi du 17, tiép theo chuyén hoa thanh
hydroclorua bang cach bd sung axit clohydric 4M trong etyl axetat (0,060ml).
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"H-NMR (400 MHz, CD,0D) &: 1,17 3H, t, J = 7,3 Hz), 1,22 (3H, t, ] = 7,3 Hz),
1,34-1,51 (4H, m), 1,63 (3H, s), 1,90-1,99 (1H, m), 2,05-2,15 (4H, m), 2,23 (3H,
s), 2,25 (3H, s), 2,54 (2H, q, J = 7,3 Hz), 2,62-2,68 (4H, m), 2,66 (6H, s), 2,73
(2H, q, J = 7,3 Hz), 2,89-2,95 (1H, m), 3,56-3,63 (4H, m), 4,48 (2H, s), 6,13 (1H,
s), 6,62 (1H, s), 6,86 (1H, d, T = 9,1 Hz), 7,09 (1H, s), 7,89 (1H, dd, ] = 9,1, 2,4
Hz), 8,50 (1H, d, J = 2,4 Hz).

MS (ESI) m/z: 657 (M+H)".
Vidu 74

2-[trans-4-(dimetylamino)xyclohexyl]-7-[6-(4-etylpiperazin-1-yl)-3-pyridyl]-
2,4-dimetyl-N-[(6-metyl-2-0x0-4-propyl-1,2-dihydropyridin-3-yl)metyl]-1,3-

benzodioxol-5-carboxamit (74)

Hop chét néu & ¢ muc (0,090g, 0,134mmol, hidu suét 37%) thu dugc
biang phan mg tuong tu nhu & bude 55-4 sir dung hop chét (18) (0,205g,
0,366mmol) duoc téng hop & vi du 18.

'"H-NMR (400 MHz, CD;0D) &: 1,02 (3H, t, ] = 7,3 Hz), 1,15 (3H, t, ] = 7,0 Hz),
1,24-1,34 (4H, m), 1,60-1,68 (2H, m), 1,62 (3H, s), 1,83-1,91 (1H, m), 1,97-2,07
(4H, m), 2,20-2,28 (1H, m), 2,23 (3H, s), 2,25 (3H, s), 2,28 (6H, s), 2,50 (2H, q,
1=173 Hz), 2,57-2,63 (4H, m), 2,67-2,72 (2H, m), 3,57-3,62 (4H, m), 4,48 (2H,
s), 6,11 (1H, s), 6,52 (1H, s), 6,87 (1H, d, T = 9,1 Hz), 7,07 (1H, s), 7,89 (1H, dd,
1=9,1,2,4 Hz), 8,49 (1H, d, J = 2,4 Hz).

MS (ESI) m/z: 671 (M+H)".
Vidu 75

2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-(1-metylpyrazol-4-yl)-1,3-

benzodioxol-5-carboxamit hydroclorua (75)

Hop chét néu & d& muc (0,052g, 0,090mmol, hiéu suit 25%) thu dugc &
dang monohydroclorua bang phan {ng tuong tw nhu & budc 55-4 st dung hop
chét (17) (0,200g, 0,366mmol) dugc téng hop & vidu 17 va 1-metyl-4-(4,4,5,5-
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tetrametyl-1,3,2-dioxaborolan-2-yl)-1H pyrazol (0,089g, 0,423mmol), tiép theo
chuyén héa thanh hydroclorua bing cach bd sung axit clohydric 4M trong etyl
axetat (0,041ml).

'H-NMR (400 MHz, CD;0D) &: 1,23 (3H, t, ] = 7,6 Hz), 1,37-1,59 (4H, m),
1,66 (3H, s), 1,97-2,04 (1H, m), 2,10-2,18 (4H, m), 2,20 (3H, s), 2,27 (3H, s),
2,74 (2H, q, ] = 7,6 Hz), 2,83 (6H, s), 3,15-3,25 (1H, m), 3,92 (3H, s), 4,46 (2H,
s), 6,18 (1H, s), 7,16 (1H, s), 7,85 (1H, s), 7,97 (1H, s).
MS (ESI) m/z: 548 (M+H)".
Vidu 76
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-7-etyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
(76)

Hop chét néu & d& muc (0,054g, 0,111mmol, higu suat 36%) thu dwgc
bang phan tng hydro héa tuong tu nhu trong vi du 23 st dung hop chét (66)
(150mg, 0,313mmol) duoc tdng hop & vi du 66.
'H-NMR (400 MHz, CD;0D) &: 1,16 (3H, t, ] = 7,6 Hz), 1,20-1,35 (4H, m),
1,55 (3H, s), 1,75-1,85 (1H, m), 1,94-2,06 (4H, m), 2,16 (3H, s), 2,24 (3H, s),
2,27-2,32 (1H, m), 2,31 (6H, s), 2,36 (3H, s), 2,51 (2H, m), 4,42 (2H, s), 6,10
(1H, s), 6,71 (1H, s).
MS (ESI) m/z: 482 (M+H)".
Vidu 77
(2R)-N-[(4,6-dimetyl-2-ox0-1,2-dihydropyridin-3-yl)metyl]-7-[6-(4-
etylpiperazin-1-yl)-3-pyridyl}-2,4-dimetyl-2-(morpholinometyl)-1,3-
benzodioxol-5-carboxamit (77)

Hop chit néu & ¢ muc (11,2g, 18,1mmol, hiéu sudt 70%) thu dwoc bing
phan Umg tuong tu nhu & budc 55-4 sir dung hop chit (45) (13,2g, 26,0mmol)
duoc tong hop & budc 45-4.
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'H-NMR (400 MHz, DMSO-dy) 8: 1,03 (3H, t, ] = 7,3 Hz), 1,68 (3H, s), 2,11
(3H, s), 2,16 (3H, s), 2,18 (3H, s), 5,67 (2H, q, ] = 7,3 Hz), 2,41-2,47 (4H, m),
2,49-2,55 (4H, m), 2,75 (2H, s), 3,43-3,48 (4H, m), 3,48-3,54 (4H, m), 4,26 (2H,
d,J=4,9 Hz), 5,86 (1H, s), 6,90 (1H, d, J = 9,2 Hz), 7,05 (1H, s), 7,82 (1H, dd,
1=92,2,4Hz), 8,12 (1H, t,] =4,9 Hz), 8,46 (1H, d, ] =2,4 Hz), 11,48 (1H, br
S).

MS (ESI) m/z: 617 (M+H)".

D6 quay riéng [a]p> = -38,9 (C = 1,0, clorofom)

Vidu78

(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
hydroclorua (78)

B& sung axeton (8,12ml) va dung dich chita nudc axit clohydric
5,88mol/L (0,071ml, 0,420mmol) & nhiét d6 trong phong vao hgp chét (35)
(0,205g, 0,420mmol) duoc téng hop & vi du 35. Sau d6, hdn hop nay duoc
khudy & 40°C trong xap xi 20 gi¢ va dugc khudy thém & nhiét d6 trong phong
trong xap xi 0,5 gid, va chit rin ling dong sau d6 duoc gom bing cach loc. Sau
do, chét rin nay duoc lam khé qua dém & nhiét d6 trong phong dé thu dugc hop
chét néu & dé& muc (0,218, ti 16 thu hdi: 99%).

'H-NMR (400 MHz, DMSO-dg) &: 1,16-1,31 (2H, m), 1,38-1,53 (2H, m), 1,62
(3H, s), 1,87-1,99 (3H, m), 2,02-2,11 (2H, m), 2,11 (3H, s), 2,12 (3H, s), 2,17
(3H, s), 2,65 (3H, s), 2,66 (3H, s), 3,08-3,19 (1H, m), 4,22 (2H, d, J = 4,8 Hz),
5,86 (1H, s), 6,86 (1H, s), 8,14 (1H, t, ] = 4,8 Hz), 10,31 (1H, br s), 11,48 (1H,
s).

Phén tich nguyén t theo ly thuyét cho Cy6H34,CIN;O4-HCI : C, 59,54; H, 6,73; N,
8,01; Cl, 13,52. Theo thuc nghiém: C, 55,73; H, 7,01; N, 7,52; Cl, 12,36.

Vidu 79
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Axit (2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit

metansulfonic (79)

B4 sung axeton (8,14ml) va dung dich axit metansulfonic chira nudc
5,93mol/L (0,07 1ml, 0,420mmol) & nhiét d¢ trong phong vao hop chét (35)
(0,205g, 0,420mmol) duoc tdng hop & vi du 35. Sau d6, hdn hop nay duge
khudy & 40°C trong xAp xi 20 gid va duge khudy thém & nhiét d6 trong phong
trong x4p xi 0,5 gid, va chét rén ling dong sau d6 dugc gom béng céach loc. Sau
d6, chit rin nay dugc lam kho qua dém & nhiét d§ trong phong dé thu duoc hop
chat néu & d& muc (0,240g, ti 18 thu hdi: 99%).

'H-NMR (DMSO-dg) 8: 1,17-1,31 (21, m), 1,37-1,52 (2H, m), 1,62 (3H, s),
1,88-2,07 (5H, m), 2,09-2,14 (1H, m), 2,11 (3H, s), 2,12 (3H, s), 2,17 (3H, 5),
2,31 3H, s), 2,70 (3H, s), 2,72 (3H, s), 3,41 (1H, s), 4,22 (2H, d, ] = 5,4 Hz),
5,84-5,87 (1H, m), 6,87 (1H, brs), 8,14 (1H, t, ] = 5,4 Hz), 9,36 (1H, brs),
11,48 (1H, s).

Phan tich nguyén t theo ly thuyét cho C,y6H;34CIN;O4CH40O5S: C, 55,52; H,
6,56; N, 7,19; Cl, 6,07; S, 5,49. Theo thuc nghiém: C, 54,11; H, 6,65; N, 7,00;
Cl, 5,86; S, 5,40.

Vi du 80

(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit p-
toluensulfonat (80)

B sung axeton (7,97ml) va dung dich axit p-toluensulfonic chira nurée
4,00mol/L (0,103ml, 0,414mmol) & nhiét d6 trong phong vao hop chét (35)
(0,202g, 0,414mmol) dugc tdng hop & vi du 35. Sau d6, hdn hop nay dugc
khudy & 40°C trong x4p xi 20 gid va duge khudy thém & nhiét d6 trong phong
trong xap xi 0,5 gid, va chét rin ling dong sau d6 duge gom bing cach loc. Sau
d6, chét rin nay dwoc lam khé qua dém & nhiét d6 trong phong dé thu dugc hop
chét néu & dé muc (0,256g, ti 18 thu hdi: 99%).
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'H-NMR (DMSO-dg) &: 1,15-1,32 (2H, m), 1,36-1,50 (2H, m), 1,62 (3H, s),
1,88-2,06 (SH, m), 2,11 (3H, s), 2,12 3H, s), 2,17 (3H, ), 2,29 (3H, 5), 2,70
(3H, s), 2,71 3H, s), 3,10-3,22 (1H, m), 4,22 (2H, d, ] = 5,0 Hz), 5,86 (1H, s),
6,87 (14, s), 7,11 (2H, d, J = 8,2 Hz), 7,48 (2H, d, ] = 8,2 Hz), 8,14 (1H, t, ] =
5,0 Hz), 9,31 (1H, brs), 11,48 (1H, s).

Phén tich nguyén td theo 1y thuyét cho CasH34CIN;0,-C;HgO5S: C, 60,03; H,
6,41; N, 6,36; Cl, 5,37; S, 4,86. Theo thuc nghiém: C, 58,81; H, 6,48; N, 6,21;
Cl, 5,32; S, 4,85.

Vi du 81

(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit
hemifumarat (81)

B6 sung axit fumaric (0,024g, 0,205mmol) va etyl axetat (8,01ml) & nhiét
d6 trong phong vao hop chét (35) (0,200g, 0,41 lmmol) dugc téng hop & vi du
35. Sau d6, hdn hop nay duge khudy & 40°C trong xap xi 20 git va dugc khudy
thém & nhiét do trong phong trong x4p xi 0,5 gio, va chét rén léng dong sau do
duoc gom bang cach loc. Sau do, chat ran ndy dugc lam kho qua dém & nhiét do
trong phong d& thu dugc hop chit néu & d& muc (0,222g, ti 16 thu hdi: 99%).
'H-NMR (DMSO-dg) &: 1,10-1,34 (4H, m), 1,60 (3H, s), 1,80-1,96 (5H, m),
2,11 3H, s), 2,12 (3H, s), 2,17 (3H, s), 2,33 (6H, s), 2,41-2,50 (2H, m), 4,22
(2H, d,J =5,1 Hz), 5,85 (1H, s), 6,45 (1H, s), 6,85 (1H, s), 8,13 (1H, t,J = 5,1
Hz), 11,48 (1H, s).

Phén tich nguyén td theo ly thuyét cho C,cH34CIN;O4-1/2C4H4O4: C, 61,59; H,
6,64; N, 7,70; Cl, 6,49. Theo thuc nghiém: C, 59,64; H, 6,75; N, 7,46; Cl, 6,24.

Vi du 82

(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit hemi-L-
tatrat (82)
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Bb sung axit (L-tatric 0,031g, 0,208mmol) va axeton (8,09ml) & nhiét do
trong phong vao hop chét (35) (0,202g, 0,414mmol) dugc tbng hop & vi du 35.
Sau d6, hdn hop nay dugc khudy & 40°C trong xép xi 20 gio va duge khuay
thém & nhiét do trong phong trong xp xi 0,5 gio, va chét rén ling dong sau d6
dugc gom béng cach loc. Sau d6, chit rin nay dugc lam kho qua dém & nhiét do

trong phong dé thu dwoc hop chat néu & dé& muc (0,233mg, ti 18 thu hdi: 99%).

'H-NMR (DMSO-d¢) 8: 1,10-1,37 (4H, m), 1,61 (3H, s), 1,81-1,98 (5H, m),
2,11 (3H, s), 2,12 (3H, s), 2,17 (3H, s), 2,39 (6H, s), 2,52-2,63 (1H, m), 3,86
(1H, s), 4,22 (2H, d, ] = 4,8 Hz), 5,85 (1H, s), 6,85 (1H, s), 8,13 (1H, t, J =4,8
Hz), 11,48 (1H, br s).

Phan tich nguyén t theo Iy thuyét cho CagH34CIN;O,-1/2C4H4O6: C, 59,73; H,
6,62; N, 7,46; Cl, 6,30. Theo thuc nghiém: C, 57,71; H, 6,77; N, 7,14; CI, 6,06.

Vi du 83

(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit phosphat
(83)

B sung axeton (8,11ml) va dung dich axit phosphoric chtra nudc
4,01mol/L (0,105ml, 0,421mmol) & nhiét d6 trong phong vao hop chét (35)
(0,205g, 0,421mmol) duoc téng hop & vi du 35. Sau d6, hdn hop nay dugc
khudy & 40°C trong xAp xi 20 gid va duge khudy thém & nhiét d6 trong phong
trong xap xi 0,5 gio, va chit rin ling dong sau d6 duoc gom bang cach loc. Sau
do, chat rén nay duoc lam kho qua dém & nhiét do trong phong dé thu duge hop
chét néu & d& muc (0,244g, ti 18 thu hdi: 99%).

'"H-NMR (DMSO-dg) &: 1,11-1,38 (4H, m), 1,61 (3H, s), 1,81-2,00 (SH, m),
2,11 (3H, s), 2,12 3H, s), 2,17 (3H, s), 2,39 (6H, s), 2,53-2,65 (1H, m), 4,21
(2H, d, J = 4,8 Hz), 5,86 (1H, s), 6,85 (1H, s), 8,13 (1H, t, ] = 4,8 Hz).
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Phan tich nguyén t6 theo ly thuyét cho CH34CIN;O4-H;PO,: C, 53,29; H, 6,36;
N, 7,17; Cl, 6,05; P, 5,29. Theo thuc nghiém: C, 51,10; H, 6,45; N, 7,04; CI,
5,90; P, 5,15.

Vi du 84

(25)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit sulfat
(84)

B6 sung 1-propanol (2,00ml) va dung dich axit sulfuric chira nudc
5,79mol/L (0,078ml, 0,449mmol) & nhiét d6 trong phong vao hop chit (48)
(0,200g, 0,428mmol) dugc téng hop & vi du 48. Sau do, hén hop nay duogc
khudy & 40°C trong xAp xi 20 gid va dugce khudy thém & nhiét d6 trong phong
trong xAp xi 0,5 gid, va chét rén ling dong sau d6 dugc gom bing cach loc. Sau
d6, chét rén nay duoc lam khé qua dém & nhiét d6 trong phong dé thu dugc hop
chét néu & @& muc (0,182g, ti 18 thu hdi: 75%).

'H-NMR (DMSO-dg) &: 1,15-1,30 (2H, m), 1,33-1,48 (2H, m), 1,55 (3H, s),
1,80-1,90 (1H, m), 1,90-2,04 (4H, m), 2,08 (3H, s), 2,11 (6H, s), 2,17 (3H, s),
2,67 (6H, s), 3,00-3,14 (1H, m), 4,22 (2H, d, J = 5,0 Hz), 5,86 (1H, s), 6,68 (1H,
s), 7,87 (1H, t, J = 5,0 Hz), 9,51 (1H, br s).

Phan tich nguyén t6 theo ly thuyét cho Cp;H3,N;0,-H,SO;: C, 57,32; H, 6,95; N,
7,43; S, 5,67. Theo thuc nghiém: C, 55,75; H, 7,17; N, 7,10, S, 5,05.

Vidu 85
(2S)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit

metansulfonat (85)

Bb sung axeton (2,02ml) va dung dich axit metansulfonic chtra nuéc
5,93mol/L (0,076ml, 0,45 1mmol) & nhiét d6 trong phong vao hop chét (48)
(0,202g, 0,43 1mmol) duoc téng hop & vi du 48. Sau d6, hdn hop nay duogc
khudy & 40°C trong xap xi 20 gi® va duge khudy thém & nhiét do trong phong
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trong xap xi 0,5 gid, va chit ran ling dong sau dé dugc gom bang cach loc. Sau
d6, chat rén nay duoc lam khé qua dém & nhiét d6 trong phong dé thu duogc hop
chét néu & d& muc (0,216g, ti 18 thu hoi: 89%).

'H-NMR (DMSO-dg) 8: 1,16-1,30 (2H, m), 1,35-1,50 (2H, m), 1,56 (3H, s),
1,80-1,91 (1H, m), 1,91-2,05 (4H, m), 2,08 (3H, s), 2,11 (6H, s), 2,17 (3H, s),
2,32 (3H, s), 2,70 (3H, s), 2,71 (3H, s), 3,09-3,21 (1H, m), 4,22 (2H, d, J = 5,1
Hz), 5,86 (1H, s), 6,68 (1H, s), 7,88 (1H, t, J = 5,1 Hz), 9,37 (1H, br s), 11,48
(1H, s).

Phan tich nguyén td theo ly thuyét cho C;H37N30,-CH,05S: C, 59,65; H, 7,33;
N, 7,45; S, 5,69. Theo thuc nghiém: C, 58,05, H, 7,32; N, 7,19; S, 5,54.

Vidu 86

(25)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit
hemifumarat (86)

B sung axit fumaric (0,027mg, 0,233mmol) va etyl axetat (2,02ml) &
nhiét do trong phong vao hop chét (48) (0,202g, 0,43 1mmol) dugc tdng hop & vi
du 48. Sau d6, hdn hop nay duge khudy & 40°C trong xap xi 20 gi&r va dugc
khudy thém & nhiét d6 trong phong trong xap xi 0,5 gid, va chit rén ling dong
sau d6 dugc gom bing cach loc. Sau d6, chét rén nay duoc 1am khé qua dém &
nhiét d6 trong phong dé thu dugc hop chét néu & dé muc (0,219, ti 1& thu hdi:
97%).

'H-NMR (DMSO-de) 8: 1,11-1,33 (4H, m), 1,54 (3H, s), 1,73-1,84 (1H, m),
1,85-1,96 (4H, m), 2,08 (3H, s), 2,10 (3H, 5), 2,11 (3H, s), 2,17 (3H, 5), 2,34
(6H, s), 2,43-2,50 (1H, m), 4,22 (2H, d, J = 5,2 Hz), 5,85 (1H, s), 6,46 (1H, s),
6,67 (1H, s), 7,86 (1H, t, ] = 5,2 Hz), 11,46 (1H, s).

Phan tich nguyén t theo 1y thuyét cho Cy7H37N;0,-1/2C4H,04: C, 66,26; H,
7,48; N, 7,99. Theo thuc nghiém: C, 63,02, H, 7,62; N, 7,51.

Vidu 87
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(2S)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit maleat
(87)

B sung axit maleic (0,053g, 0,457mmol) va etyl axetat (2,01ml) & nhiét
do trong phong vao hop chit (48) (0,201g, 0,430mmol) dugc téng hop & vi du
48. Sau d6, hdn hop nay dugc khudy & 40°C trong x4p xi 20 gid va dugce khudy
thém & nhiét do trong phong trong xap xi 0,5 gid, va chét rén ling dong sau d6
duoc gom bang céch loc. Sau do, chit rin nay dugc lam khd qua dém & nhiét do

trong phong dé thu duoc hop chét néu & dé muc (0,210g, ti 18 thu hdi: 84%).

'H-NMR (DMSO-dg) 8: 1,15-1,31 (2H, m), 1,35-1,50 (2H, m), 1,56 3H, s),
1,81-1,91 (1H, m), 1,91-2,05 (4H, m), 2,08 (3H, s), 2,11 (6H, s), 2,17 (3H, s),
2,71 (6H, s), 3,09-3,21 (1H, m), 4,22 (2H, d, ] = 5,0 Hz), 5,86 (1H, s), 6,03 (2H,
s), 6,69 (1H, s), 7,87 (1H, t, J = 5,0 Hz), 9,33 (1H, br s), 11,47 (1H, br s).

Phén tich nguyén t6 theo 1y thuyét cho C,;H3/N;0,-C4H,04: C, 63,79; H, 7,08;
N, 7,20. Theo thyc nghiém: C, 62,09, H, 7,13; N, 6,99

Vidu 88

(2S)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit

hemisucxinat (88)

B sung axit sucxinic (0,027g, 0,229mmol) va etyl axetat (2,01ml) & nhiét
do trong phong vao hop chét (48) (0,201g, 0,43 1mmol) dugc tdng hop & vi du
48. Sau d6, hdn hop nay duoc khudy & 40°C trong x4p xi 20 git va dugc khudy
thém & nhiét d6 trong phong trong xdp xi 0,5 gid, va chét rén ling dong sau do
duoc gom béng cach loc. Sau do, chit rin nay dugc lam khé qua dém & nhiét do

trong phong dé thu dwoc hop chit néu ¢ dé muc (0,214g, ti 18 thu hdi: 94%).

'"H-NMR (DMSO-dg) &: 1,06-1,31 (4H, m), 1,54 (3H, s), 1,72-1,83 (1H, m),
1,83-1,94 (4H, m), 2,07 (3H, ), 2,10 (3H, 5), 2,11 3H, s), 2,17 (3H, 5), 2,29
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(6H, ), 2,32 (2H, ), 2,34-2,41 (1H, m), 4,22 (2H, d, J = 4,8 Hz), 5,85 (1H, s),
6,67 (1H, s), 7,86 (1H, t, J = 4,8 Hz), 11,47 (1H, br s).

Phan tich nguyén td theo ly thuyét cho C,7H37N304-1/2C4HgO4: C, 66,13; H,
7,65; N, 7,98. Theo thuc nghiém: C, 63,03, H, 7,78; N, 7,51.

Vi du thr nghiém 1
Panh gia hoat tinh (rc ché EZH1 metyltransferaza

25uL mbi dung dich phan tmg chira cac néng do khac nhau ciia cac hop
chit cta cac vi du tir 1 dén 77 (50mM Tris (pH 8,8), SmM MgCl,, 4mM
dithiothreitol, albumin huyét thanh bo 0,005%, 0,75uM biotin-H3 peptit, PRC2-
EZH18ng/uL, 1uM S-adenosyl-L-methionin, 0,2uM adenosyl-L-methionin, S-
[metyl-’H]- (PerkinElmer, Inc., #NET155H), dimetyl sulfoxit 1%, va céc hop
chat 25-0,0061uM) duoc bd sung vao mbi 16 ctia Streptavidin FlashPlate HTS
PLUS, 384 15 (PerkinElmer, Inc., #SMP410A001PK) va dugc nudi céy O nhiét
d6 trong phong trong 2 gi¢. Sau d6, mdi 15 dugc rira bang 50l chit dém dé ria
(50mM Tris (pH 7,6) va 150mM NaCl)) hai lan. Sau d6, d6 phéng xa gbc dugc
do bang cach st dung TopCount NXT HTS (PerkinElmer, Inc., mé hinh
(C384V01). Dya trén do phong xa géc duge do, muirc dd su e ché enzym béi cac
hop chét ctia cc vi du tir 1 dén 77 duge xac dinh & mdi ndng do, va dit liéu thu
dugc duge phan tich bang phin mém phén tich théng ké y té GraphPad Prism
(GraphPad Software, Inc.) d& tinh cac tri sé IC50. Phtrc chdt PRC2-EZH1 dugc
mua tir Reaction Biology Corp. (#HMT-25-115). Biotin-H3 peptit duoc diéu ché
bing cach téng hop chudi tir cdc vi tri tir 12- dén 40- ctia histon H3 protein &
ngudi (GGKAPRKQLATKAARKSAPATGGVKKPHR), tiép theo 1a biotinyl
hoa dau két thic N.

Vi du thtr nghiém 2
Danh gi4 hoat tinh (rc ché EZH2 metyltransferaza

25uL mbi dung dich phan tmg chira cic ndng d6 khac nhau cta céc hop
chit ctia cac vi du tir 1 dén 77 (50mM Tris (pH 8,8), 5SmM MgCl,, 4mM
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dithiothreitol, albumin huyét thanh bo 0,005%, 0,75uM biotin-H3 peptit, PRC2-
EZH28ng/mL, 1uM S-adenosyl-L-methionin, 0,1 M adenosyl-L-methionin, S-
[metyl-3H]- (PerkinElmer, Inc., #NET155H), dimetyl sulfoxit 1%, va cac hop
chit 25-0,0061 M) duoc bd sung vao mdi 1 clia Streptavidin FlashPlate HTS
PLUS, 384 156 (PerkinElmer, Inc., #SMP410A001PK) va dugc nudi céy O nhiét
d6 trong phong trong 2 gio. Sau d6, mdi 16 dugc rira bing 50uL chit dém dé rira
(50mM Tris (pH 7,6) va 150mM NaCl) hai lan. Sau d6, d6 phong xa gbc duoc
do bang cach st dung TopCount NXT HTS (PerkinElmer, Inc., mé hinh
C384V01). Dya trén d6 phéng xa gbc duge do, mirc do s trc ché enzym bdi cac
hop chét ctia cac vi du tir 1 dén 77 duge xac dinh & mdi ndng do, va dit liéu thu
dugc duoc phén tich bang phin mém phan tich thong ké y té GraphPad Prism dé
tinh cac tri 8 IC50. Phuc chit PRC2-EZH2 dugc didu ché theo phuong phép
ctia Cao R. et al. (Mol. Cell, 15, 57-67 (2004)).

Vi du thr nghiém 3
Panh gia hoat tinh rc ché H3K27me3 ndi bao

Céc té bao HCT116 dugc cdy véi lugng 1500 té bao/90pL/16 vao dia loai
96 15 (IWAKI, #3860-096) va dugc nudi cdy qua dém & 37°C. Céc té bao
HCT116 dugc mua tir American Type Culture Collection (ATCC). Sau do,
10uL mbi dung dich chira hop chit ctia cac vi du tir 1 dén 77 dugc bd sung vao
mdi 16, va cac té bao dugc nudi cdy & 37°C trong 3 ngay. H3K27me3 ndi bao
duoc dinh lugng bing cach sir dung b kit phat hién té bao AlphaLISA
H3K27me3 (PerkinElmer, Inc., #AL722F). Nh¢ @06, cac té bao da dugc nudi cdy
trong mdi 18 dugc rira bing 100ul PBS. Chit dém phén giai Histon té bao duoc
pha lodng gép 6 1an bing PBS vao véi luong 80uL/15, va tiép d6 dia nay dugce
nudi cy & nhiét d6 trong phong trong 15 phit trong khi duoc lac. Sau do, bd
sung chat dém chiét histon t& bao vao d6 & 40pL/18, va dia nay dugce nudi cdy &
nhiét do trong phong trong 10 phit trong khi duge lic. 10pL dung dich phan
tmg nay dugc chuyén tir mdi 15 dén mbi 15 ctia dia 384 15 (PerkinElmer, Inc.,

#6008350). BS sung dung dich hén hop hat chét hip thy AlphaLISA khéng
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H3K27me3 / khang thé H3 khéang Histon dugc biotinyl héa (C-ter) vao véi
lugng 3,3ul/1d, va dia nay dugc 0 & nhiét d6 trong phong trong 60 phut. Sau do,
b6 sung hat cho Donor dugc boc Streptavidin (SA) vao & 3,3ul/16, va dia nay
duoc 0 & nhiét d6 trong phong trong 30 phit bang dia dugc che 4nh sang. Cac
tin hiéu dugc do bang cach sir dung méy doc EnVision 2104 Multilabel
(PerkinElmer, Inc.). Mirc d6 trc ché H3K27me3 béi cac hop chét cta cac vi du
tir 1 dén 77 duoce x4c dinh & mdi ndéng d9, va dit liéu thu duge dugc phan tich

bang phin mém phén tich théng ké y té GraphPad Prism dé tinh cac tri s6 IC50.

Két qua cua cac vi du tht nghiém tur 1 dén 3 duoc thé hién trong céc bang

1-1val-2.

-190-



21206

82000 Z10°0 LSO0| 8€ 91000 610°0 820°0| L€
91000 €10°0 €10°0| 9¢€ #0000 ST00°0 ¥800°0|  S€
79000°0 9100 €20°0| v¢€ ¥10°0 820°0 9z'0| €€
87000 L10°0 €0°0| ¢ 6000 8100 I1'o| 1€
9100 120°0 81°0| 0O¢ 9100 ¥600°0 890°0| 6¢
¥10°0 0200 8L0°0| 8¢ 8€00°0 2200 €20°0| LT
LEO0 €20°0 61°0| 9¢ S$0°0 Z10° 11'0| ¢s¢
610°0 Z10° v1°0| ¥T 8200°0 95000 1¥00°0| €T
91000 ¥10°0 880°0| T¢ 10°0 810°0 90°0| 1¢
8200°0 L10° €20°0| 0T 1100 $20°0 820°0| 6l
8500°0 €200 610°0| 8I 21000 €20°0 L10°0| LI
¥100°0 210 ¥600°0| 91 L¥000°0 100 vL00°0] ST
$S000°0 ¥20°0 120°0| +1 65000 9100 120°0| €I
v1°0 820°0 0| ¢l L€000 1600°0 890°0| II
810°0 1100 €1°'0| 01 €10°0 110°0 990°0 6
#8000 9€00°0 8€0°0| L 900°0 9100 L60°0 8
SH0°0 6£0°0 1s‘0 9 1500 S10°0 $Z0 S
€800°0 $20°0 €r'ol ¥ 9200 €0°0 990 €
600°0 2200 z50°0| ¢ 620°0 ¥20°0 ¥1°0 I
(am) 1| OAM) %D1 A %11 OAM) %01
(AM) D1 (9TTLOH)| CTHZAIM| IHZAIM ONM) DI (9111DH)| THZd LM| 1HZA 1M
gouwr/ ZSEH QYo 90 SN ¢ wdy3u [ wQy3u| fp COW/TIEH QUO ONN| T WRTYSU [ wRry3u
cwimSu NP np 1Al  DPUPIA|  DPAPIA| IA CuwdyBuU NP P IA|  DPOPIA|  DWAP IA|{OPIA

-1 Sueg

-191-



21206

#€00°0 L900°0 TLO0| 9% €10°0 9600°0 I1°0| St
¥10°0 6,000 LLOO| t¥ 700 1¥0°0 8€0| €F
L90°0 LTO0 61°0| v 110°0 7100 6S0°0| IV
2€0°0 110°0 1Z°0| o¥ T200°0 710°0 00|  6€

-192-




21206

¥20°0 110°0 160°0| LL
880000 z10°0 20°0| 9L 1100 9200 120°0| SL
€20°0 620°0 €10°0| ¥L 1900°0 2200 z10'0| €L
€10°0 L10°0 9L00| TL 660°0 610°0 €v0°0| 1L
€700°0 9200 8€0°0| 0L 6200 ¥20°0 z€0'0| 69
91000 8100 620°0| 89 01000 610°0 L10°0| L9
L100°0 T20°0 L20°0| 99 €10°0 810°0 €20°0|  $9
8900°0 ¥10°0 T200| 9 €10°0 2200 L10°0| €9
$S00°0 9900°0 110°0| 29 10°0 120°0 800°0| 19
LEOO0 100 €L00°0| 09 8100°0 L8000 LS00°0|  6S
62000 10°0 vv00°0| 8S 210 9€0°0 11°0| LS
¥900°0 €20°0 890°0| 9¢ 1100 8200 €500  SS
8€00°0 LT0°0 12°0| ¥S £9000°0 €10°0 920°0| €S
LEO0 620°0 LEO| TS 700 S€0°0 6£0| IS
1L00°0 0200 €50°0| 0S 92000 810°0 60°0|  6F
870000 08000 6800°0| 8% #1000 010 T20°0| LY
OAM) %1 (AIM) D1 AT %011 OAIM) %01
(AM) D1 (91110H)| THZA IM| I1HZI 1M ONM) D1 (9111DH)| THZA IM| IHZA 1M
COW/TIEH QUO SN ONA[| T WRIy3u [ wo3ul dp| oW/ THEH QUO N OIMA| T WIIYSU [ wdrySu
CWIMBUNP AP IA|  DPHAPIA|  DPAPIA| IA CuRBU P AP IA|  DPAPIA| DY AP IA|OP IA

Z-1 Sueg

-193-



21206
Vi du tht nghi€ém 4
Panh gia hoat tinh (rc ché su phat trién cua té bao

Céc té bao duge mua tir ATCC (G401 (u dang que cé ngudn gbc tir than
nguoi), HepG2, LNCaP, LS180, MV4;11, NCI-H1563, NCI-H1703, NCI-H520,
NCI-H522, NCI-N87, RS4;11, va THP-1), Deutsche Sammiung von
Mikroorganismen und Zellkulturen GmbH (DSMZ) (KARPAS-422 (EZH2
Y641N u lympho té bao B 16n xam 14n dot bién & nguoi) va KOPNS), va Ngan
hang tai nguyén nghién ciru khoa hoc strc khoe (OVMANA). Méi truong nudi
cdy mdi dong té bao dugc dung 12 méi truong EMEM dugc b6 sung FBS 10%
(LS180 va HepG2), moi truong McCoy's SA duge bb sung FBS 10% (G401
(thiéu dong té bao c6 u dang que trong SNFS5, tidu don vi cia phirc chit
SWI/SNF)), méi trudng RPMI1640 duoc bd sung FBS 10% (KOPNS, RS4;11,
MV4;11, NCI-H1703, NCI-N87, NCI-H522, THP-1, LNCaP, OVMANA, NCI-
H520, va NCI-H1563), va mdi trudng RPMI1640 dugc bd sung FBS 20%
(KARPAS-422). Trong thoi gian thtr nghiém, DMSO (ndéng dd cubi cung: 0,1%)
hodc dung dich chtra hop chét cia vi du 14 trong DMSO (ndng do cudi cing:
1uM (ndng d6 cudi cing cia DMSO: 0,1%) dugc bd sung vao mdi truong, va
céc té bao cua mdi dong duge nudi cdy & 37°C dudi CO, 5%. Cac té bao da
dwoc nudi cly ciia mbi dong duge cdy vao dia nudi cdy loai 6 16 dé nuodi ciy té
bao va dugc nudi cy lai trong tdng cong tir 10 ngay dén 11 ngay trong khi
chuyén qua hogc thay méi truong duogc thuc hién véi khoang cach tir 3 ngay dén
4 ngdy. Sau do, cac té bao dugc cdy vao dia thir nghiém loai 96 15. Vao ngay cdy
vao dia thir nghiém 96 15 (ngay cdy) va 4 ngay hodc 5 ngdy sau d6 (ngay hét tac
dung), phan tmg dugc thuc hién bang cach str dung chat phan tmg ding trong
thr nghiém kha ning sdng cua té bao CellTiter-Glo phat huynh quang (Promega
Corp., #G7573) hoic hé thdng thir nghiém 1 budc ATPlite phat huynh quang
(PerkinElmer, Inc., #6016739) theo huéng dan st dung dinh kém. Sau do,
cudng d6 phat huynh quang ctia mdi 16 duoc do bang cach sir dung may doc dia
(EnVision, PerkinElmer, Inc.). Mitc d6 trc ché su phat trién té bao duoc tinh tir

cuong d6 phat huynh quang ctia nhém bd sung mau (Tg) va nhém bd sung
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DMSO (Cs) duge do trén dia cdy va nhém bd sung mau (T) va nhém b sung
DMSO (C) dugc do vao ngay hét tac dung theo cong thuc sau:
Mirc dd tre ché su phat trién té bao (%) = {1 - (T- Ts) / (C- Cs)} x 100

Khi sb té bao trong nhém bd sung miu giam di vao ngay két thic so voi
ngay nudi cdy (T < Ts), tac dung gy doc té bao duogc tinh theo cong thirc sau
day:
Ti 18 gy doc té bao (%) = (T- Tg) / Ts x (- 100)

Két qué dugc thé hién & bang 2.

Bang 2
Logi une thy | Done & bao | M 40 te ché sy phat trién | Ti 1¢ gdy doc te
a1 ung g t& bao bio
U lympho KAEDZAS' >100% 100%
U dang que G401 >100% 100%
Bénh bach ciu KOPNS >100% 99%
Bénh bach cu RS4:11 >100% 94%
Bénh bach ciu MV4:11 >100% 88%
Ung thu phéi | NCI-H1703 >100% 49%
Ung thu da day NCI-N87 >100% 15%
Ung thu phéi | NCI-H522 >100% 13%
Bénh bach ciu THP-1 >100% 7%
Ung thui itgtyen uen| -y \cap >100% 6%
Ung ﬂt’r‘;fg‘?“ e | 13180 >100% 6%
Ung thubudng | unana 95% i
trung
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Ung thu phéi | NCI-H520 80% -

Ung thu gan HepG2 78% -

Ung thu phdi | NCI-H1563 56% -
Vi du thir nghiém 5

Panh gi hoat tinh chdng ung thu cia mau cdy dudi da KARPAS-422 dbi véi
khuéch tan d6t bién EZH2 Y641N u lympho té bao B 16n & ngudi.

Té bao KARPAS-422 khuéch tén dot bién EZH2 Y64 1N u lympho té bao
B 16n & ngudi duge cdy dudi da véi luong 2 x 107 té bao/vao bung phai clia
chudt cai SCID. Sau 30 ngay, chudt dugc chia nhom dua trén sd lugng u (truc
trinh x truc phu x truc phu / 2) va trong luong co thé cuia chung. Cac té bao
KARPAS-422 dugc mua tir DSMZ. Chudt cai SCID duge mua tir Charles River
Laboratories Japan Inc. Tir sau ngdy chia nhom, hop chit cia vi du 14 hodc hop
chét cua vi dy 34 dwoc ding theo dudng ubng véi lidu dung duoc dit cho 5, 25,
hodc 200mg/kg/ngdy mdi ngay mét 1an trong 14 ngay lién tiép (QD x 14) nhu
lich trinh diing thubc. Kich thude khéi u cia mdi ca thé duge do tir ngdy chia

nhom dén 45 ngay sau (ngay hoan thanh thir nghiém).
Vi du thir nghiém 6

Panh gi4 hoat tinh chéng ung thu ctia mau cdy G401 duéi da ddi vai dot bién

mét doan SNF5 & u dang que c6 ngudn gdc tir thdn nguoi.

Cac té bao dot bién mat doan SNF5 & u dang que c6 ngudn gdc tir than
ngudi duge cdy dudi da véi luong 1 x 107 t& bao/vao bung phai cta chudt cai
BALB/c-nu/nu. Sau 23 ngay, chudt dugc chia nhém dya trén sb lugng u va
trong lugng cta chiing. Cac té bao G401 dugc mua tir ATCC. Chudt céi
BALB/c-nu/nu dugc mua tir Charles River Laboratories Japan Inc. Tir sau ngay
chia nhém, hop chét cua vi du 14 hodc hop chét ctia vi du 34 dugc dung theo
duong ubng & liéu ding cho 50 hodic 200mg/kg/ngay mdi ngdy mét 14n trong 12
ngay lién tiép (QD x 14) nhu lich trinh dung thubc. Kich thude khéi u cia mdi
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c4 thd dugce do tir ngay chia nhém dén 36 ngdy sau (ngdy hoan thanh thir

nghiém).

Hoat tinh chéng ung thur ctia méu ciy dudi da KARPAS-422 d6i v6i xam
14n d6t bién EZH2 Y641N u lympho té bao B 16n & ngudi trong vi du thir
nghiém 5, va mAu cdy G401 dudi da di v6i dot bién mét doan SNF5 & u dang
que c6 ngudn gdc tir than ngudi trong vi du thir nghiém 6 dugc tinh trong cac
ngay hoan thanh thir nghiém tuong tmg theo cong thirc sau déy:

Mirc dd trc ché phat trién u (%) = (1 - TVCt/ TVCc) x 100

TVC = (Kich thudc khéi u ctia mbi ca thé vao ngay hoan thanh thir nghiém) -
(Kich thudce khéi u ctia mdi ca thé vao ngay chia nhém)

TVCt: TVC trung binh cia nhém c6 ding thube

TVCec: TVC trung binh cia nhém khong dung thude

Déi véi nhém ¢ mite d e ché phat trién u vuot qua 100% (duge thé
hién bing ky hiéu > 100%), pham vi ciia sy gidm u dugc tinh theo cong thirc sau
day:

Mirc d¢ thuyén giam khéi u (%) = gié trj trung binh ctia (1 - (Kich thuéc khdi u
ctia mdi cé thé trong ngay hoan thanh thir nghiém / Kich thude khéi u ciia moi
c4 thé trong ngay chia nhém) x 100

Vi du thir nghiém 7

Panh gia hoat tinh chéng ung thu cia miu ciy dudi da LS180 d6i voi ung thu
dai truc trang & nguoi

Céc té bao LS180 ung thu dai tryc trang & nguoi duge cly dudi da véi
luong 5 x 10° cac té bao/vao bung phai clia chudt ci SCID. Sau 3 ngay, chudt
duwoc chia nhém dua trén sé luong u va trong lugng cua ching. Cic té bao
LS180 dugc mua tbd ATCC. Chuét cai SCID dugc mua tir Charles River
Laboratories Japan Inc. TUr sau ngay chia nhém, hop chét cta vi du 34 dugc
ding qua dudng miéng & lidu ding 50 hodc 200mg/kg/ngay hai lin mot ngay
trong 13 ngay lién tiép (BID x 13) nhu 13 lich trinh dung thude. Kich thude khbi
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u ctia mdi c4 thd duogc do tir ngdy chia nhém dén 17 ngay sau d6 (ngay hoan

thanh thir nghiém).
Vi du thr nghiém 8

Pénh gia hoat tinh chéng ung thu ddi véi ung thu da day & ngudi cua mau ciy
dudi da NCI-N87

Céc té bao ung thu da day & ngudi NCI-N87 dugc cdy dudi da véi lugng 8
x 10° t& bao/vao bung phai cta chudt cai BALB/c-nu/nu. Sau 12 ngay, chudt
duoc chia nhém dua trén sb luong u va trong lugng clia chiing. Céc t& bao NCI-
Ng87 dugc mua tir ATCC. Chudt cai BALB/c-nu/nu dugc mua tur Charles River
Laboratories Japan Inc. Tir sau ngdy chia nhom, hop chét cta vi du 34 dugc
ding qua dudng miéng & lidu ding 50 hodc 200mg/kg/ngay mdi ngdy mot lan
trong 28 ngay lién tiép (QD x 28) nhu 12 lich trinh dung thude. Kich thudc khéi
u clia mdi c4 thé duoc do tir ngay chia nhém dén 82 ngay sau d6 (ngdy hoan

thanh thir nghiém).

Hoat tinh chdng ung thu d6i voi ung thu dai truc trang & nguoi cla mau
cdy du6i da LS180 trong vi du thir nghiém 7, va hoat tinh chéng ung thu d6i voi
ung thu da day & ngudi ctia mau cdy dudi da NCI-N87 trong vi dy thir nghiém 8

duoc tinh vao ngay hoan thanh thir nghiém tuong ng theo cong thirc sau day:
Mirc d6 tre ché phat trién u (%) = (1 - TVCt/ TVCc) x 100

TVC = (Kich thuéc khdi u cia mdi ca thé trong ngay hoan thanh thir nghiém) -

(Kich thuéce khéi u cia mdi ca thé trong ngay chia nhém)
TVCt: TVC trung binh ctia nhém dung thudce
TVCc: TVC trung binh ctia nhém khéng ding thude

Cac két qua cda cac vi dy thir nghiém tur 5 dén 8 dugc thé hién & bang 3.
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Kha ndng ing dung trong cdng nghiép

Hop chét c6 cong thirc chung () cua sang ché hoac mudi duoc dung cta
nod ¢o tac dung e ché tuyét voi trén hoat tinh EZH1 va/hodc EZH2 va do do,

hiru ich lam thudc chita ung thu.
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YEU CAU BAO HO
1. Hop chét c6 cong thie chung (I) ho#ic mudi dugc dung cia né:

[Cong thircl ]

trong do:

R' 14 nguyén tir hydro, nguyén tir halogen, nhém C;-Cy alkyl tly y ¢6 1 dén 3
nguyén tir halogen, nhom C;-Cg alkoxy tuy y ¢6 1 dén 3 nguyén tir halogen,
nhom C;-Cg xycloalkyl, nhém C;-Cg alkylcarbonyl, nhém C,-Cg alkenyl, nhom
C,-Cs alkynyl, nhom C;-C¢ xycloalkenyl, nhém phenyl, nhém di vong thom ¢6 5
hodic 6 canh tiy ¥ cé, trong vong, 1 dén 3 nguyén tir khac loai doc 1ap dugce chon
tir nhém bao gém nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh, hodc
nhém di vong béo cd 5 hodc 6 canh tuy y cé lién két khong bdo hoa & mot phin
cla vong va tuy y ¢d, trong vong, 1 hodc 2 nguyén tir khac loai doc 14p duge
chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh,

trong do:

nhom phenyl, nhom di vong thom ¢6 5 hodc 6 canh, va nhém di vong béo c6 5
hoidc 6 canh m&i nhém tiy ¥ 6 lién két khong bio hoa & mot phin cia vong tly

y ¢6 1 dén 3 phén tir thé doc 1ap duge chon tir nhém A duge néu dudi day,
V la lién két don, nhém C-C alkylen, hodc nhém oxy-C,-Cs alkylen,

R? 12 nguyén tir hydro, nhém C,-Cg alkyl, nhém C;-Cg xycloalkyl, nhém
bixyclo-Cs-Cg xycloalkyl, nhom di vong béo cé S hodc 6 canh tuy y c6, trong

vong, 1 hodic 2 nguyén tir khéc loai ddc 1ap dugc chon tir nhém bao gdm nguyén
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tr nito, nguyén tr oxy, va nguyén tir luu huynh, hodc nhém vong xodn chira hai

vong xodn ngung tu doc lap duge chon tir nhém bao gbm vong di vong béo c6 4
dén 6 canh tly y co, trong vong, 1 hodc 2 nguyén tir khac loai ddc lap dugc chon
tir nhém bao gém nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh va

vong C3-C¢ xycloalkyl, trong do

nhém C;-Cg alkyl, nhém C;3-Cg xycloalkyl, nhdm bixyclo-Cs-Cg xycloalkyl,
nhém di vong béo c6 S hodc 6 canh, va nhém vong xo&n mdi nhém tiy y 6 1

dén 3 phén tir thé doc 1ap dugc chon tir nhém C duge néu dudi day,
R’ 1a nhém C;-Cg alkyl,

R* 1a nguyén tir halogen hoic nhém C;-Cg alkyl tiy y ¢6 1 dén 3 nguyén tir

halogen,
R’ 12 nhém C;-Cg alkyl hodic nhém C;-Cg alkoxy,
R® 14 nhém C,-Cg alkyl,

nhom A bao gém nguyén tir halogen, nhém C;-Cg alkyl, nhém C;-Cs alkoxy, va
nhém di vong béo ¢ 5 hodic 6 canh tly y co, trong vong, 1 hodc 2 nguyén tur
khéc loai doc 1ap duoc chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy, va

nguyén tir lvu huynh

(trong 6 nhom C,-Cg alkyl, nhém C,-C¢ alkoxy, va nhom di vong béo cé 5 hodc
6 canh mdi nhom tiy y c6 1 dén 3 phan tir thé doc 1ap duoc chon tir nhém B
duoc néu dudi day),

nhom B bao gém nguyén tir halogen, nhém C;-Cg alkyl, va nhém di vong béo ¢
5 hodc 6 canh tuy y c¢o, trong vong, 1 hoac 2 nguyén tir khac loai doc lap dugce
chon tir nhém bao gdm nguyén tir nito, nguyén tir oxy, va nguyén tir luu huynh,

va

nhém C bao gém nhém hydroxy, nhém formyl, nhéom C,-Cg alkyl, nhém C;-Cg
alkylcarbonyl, nhém C;-C¢ alkoxy, nhom C;-Cg alkylsulfonyl, -NR*R?! nhém
C;-Cg alkoxy-C;-Cg alkyl, nhom di-C,-C¢ alkylamino-C,-Cg alkyl, va nhém di

vong béo c6 4 dén 6 canh tity y cé, trong vong, 1 hodc 2 nguyén tir khac loai doc
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lap dugce chon tir nhém bao gbm nguyén tir nito, nguyén tir oxy, va nguyén tir

luu huynh

(trong d6 R*® va R*' mdi nhom ddc 1ap 1a nguyén tir hydro, nhém formyl, hodc

nhom C;-Cg alkyl).

2. Hop chét theo diém 1 hozc mudi duoc dung clia no, trong d6 trong cong thic
@,

R' 14 nguyén tir hydro, nguyén tir halogen, nhém C;-Cs alkyl, nhém C;-C
alkoxy, nhém C;-C¢ xycloalkyl, nhom C,-Cs alkenyl, nhém C,-Cg alkynyl,
nhom phenyl, nhém Cs-Cg xycloalkenyl, nhém di vong thom c6 5 hodc 6 canh
tiy y b, trong vong, 1 dén 3 nguyén ti khac loai dc 1ap duge chon tir nhém
bao gém nguyén i nito, nguyén tir oxy, va nguyén ti luu huynh, hodc nhom di
vong béo c¢d 5 hodc 6 canh tuy y c6 lién két khong béo hoa & mdt phan ciia vong
va tly y ¢0, trong vong, 1 hodc 2 nguyén tir khac loai doc 1ap dugc chon tir

nhém bao gdm nguyén tir nito, nguyén tir oxy, va nguyén tt luu huynh.

3. Hop chét theo diém 1 hodc 2 hodc mubi duge dung cia nd, trong do6 R'la
nguyén tir hydro, nguyén tir halogen, nhém metyl, nhém etyl, nhom metoxy,
nhom etoxy, nhom xyclopropyl, nhom vinyl, nhém axetylen, nhém phenyl,

nhém xyclohexenyl, nhém dihydropyranyl, hodc nhém thiazolyl.

4. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 3 hodc mudi dugc dung
cua no, trong do R? 12 nhém C;-Cg alkyl, nhém C3-Cg xycloalkyl, hodc nhém di
vong béo ¢ 5 hodc 6 canh tuy y c0, trong vong, 1 hodc 2 nguyén tir khac loai
doc 1ap duge chon tir nhom bao gdm nguyén tir nito, nguyén tir oxy, va nguyén
ttr lvu huynh, trong do

nhém C;-Cg alkyl, nhém C;-C¢ xycloalkyl, va nhom di vong béo c6 S hoac 6
canh mdi nhém tiy y ¢6 1 dén 3 phén tir thé doc 1ap dugc chon tir nhdém bao
g6m nhom C,-C¢ alkyl, nhém C,-Cg alkylsulfonyl, nhom C,-C¢ alkylamino, va
nhom di-C,-C¢ alkylamino.
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5. Hop chét theo diém bt ky trong sé cac diém tir 1 dén 4 hodc mudi dugc dung
cua ng, trong do:
V 1a lién két don hodc nhém metylen,

R? 1a nhém metyl, nhém xyclohexyl, nhom tetrahydropyranyl, hosic nhém
piperidyl, va

R’ 12 nhém metyl, trong dé:

nhém xyclohexyl, nhom tetrahydropyranyl, va nhém piperidyl méi nhém c6 mot
phdn tir thé doc 1ap duoc chon tir nhém bao gdbm nhém metyl, nhém etyl, nhém
etylsulfonyl, nhém metylamino, nhém dimetylamino, va nhém etylmetylamino.
6. Mét hop chét bét ky dugc chon tir nhém sau day hoac mudi dugc dung ctia
no:
7-bromo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2-(1-etyl-4-
piperidyl)-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,

7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-metoxy-6-metyl-2-oxo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,

7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,

7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-2,4-dimetyl-N-[ (6-metyl-2-oxo0-
4-propyl-1,2-dihydropyridin-3-yl)metyl]-1,3-benzodioxol-5-carboxamit,

7-bromo-N-[(4,6-dimetyl-2-oxo0-1,2-dihydropyridin-3-yl)metyl]-2-[trans-4-[N-
etyl(N-metyl)amino]xyclohexyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,

7-bromo-2-[[cis-4-(dimetylamino)xyclohexylmetyl]-N-[(4,6-dimetyl-2-oxo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
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7-clo-N-[(4,6-dimetyl-2-0x0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-2-
[trans-4-(metylamino)xyclohexyl]-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-metoxy-6-metyl-2-oxo0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4-etyl-6-metyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-7-flo-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
(25)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
4,7-diclo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit,
7-(xyclopenten-1-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-
ox0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-phenyl-1,3-benzodioxol-5-carboxamit,
7-(xyclohexen-1-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-
oxo0-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl- 1,3-benzodioxol-5-carboxamit,
7-(3,6-dihydro-2H-pyran-4-yl)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-
dimetyl-2-oxo-1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-

carboxamit,
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2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-7-vinyl-1,3-benzodioxol-5-carboxamit,
2-(trans-4-(dimetylamino)xyclohexyl)-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-7-ethynyl-2,4-dimetyl-1,3-benzodioxol-5-
carboxamit,
7-xyclopropyl-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-o0xo0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit, va
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-7-etyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit.
7. Mdt hop chét bét ky dugc chon tir nhém sau day hodc mubi duge dung ctia
chung;:
7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
(2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit,
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
(25)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit,
4,7-diclo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2-metyl-1,3-benzodioxol-5-carboxamit,
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2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit, va
2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-o0xo-1,2-
dihydropyridin-3-yl)metyl]-7-etyl-2,4-dimetyl-1,3-benzodioxol-5-carboxamit.

8. (2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit hodc
mudi duogc dung clia nd.

9. (2R)-7-clo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0x0-1,2-
dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit p-
toluensulfonat.

10. (2R)-7-bromo-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-0xo-
1,2-dihydropyridin-3-yl)metyl]-2,4-dimetyl-1,3-benzodioxol-5-carboxamit hoéc
mudi dugc dung cia no.

11. (2S)-2-[trans-4-(dimetylamino)xyclohexyl]-N-[(4,6-dimetyl-2-ox0-1,2-
dihydropyridin-3-yl)metyl]-2,4,7-trimetyl-1,3-benzodioxol-5-carboxamit hodc
mubi duoc dung clia nd.

12. Dugc phdm chira hop chit theo diém bAt ky trong sb cac diém tir 1 dén 11
hoic mudi duge dung cia né lam hoat chét.

13. Chét trc ché hoat tinh enzym EZH1 va/hosic EZH2 chita hop chét theo diém
bat ky trong s6 cac diém tir 1 dén 11 hodc mudi duoc dung cta nd lam hoat chét.
14. Thubc diéu tri khéi u ma cé kha nang diéu tri khéi u bz"mg cach trc ché hoat
tinh enzym EZH1 va/hoic EZH2, thudc diéu trj ndy chira hop chét theo diém bét
ky trong s cac diém tir 1 dén 11 hodc mudi duoc dung ciia n6 1am hoat chét.
15. Thubc chéng khéi u chira hop chét theo diém bt ky trong s6 cac diém tir 1

dén 11 hodc mudi dugc dung cuia n6 lam hoat chét.
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