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(57) Sdng ch& dé cap dén céc hop chat (2S)-N-[(1S)-1-xyano-2-phenyletyl]-1,4-
oxazepan-2-carboxamit nhét dinh (bao gém cidc mu6i dugc dung ctia ching) cé
kha nang tc ch€ hoat tinh dipeptidyl peptidaza 1 (DPP1) hitu ich dé diéu tri
va/hodc ngin ngira cdc tinh trang bénh 1y 1am sang bao gébm cdc bénh ho hép,
nhu bénh hen va bénh phdi tdc nghén man tinh (COPD) duing d€ trj liéu, dén céc

duoc phdm va t hop chia ching va dén céc quy trinh diéu ché cic hop chat nay.
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Linh vuce ky thuat duoc dé cap

Sang ch& dé cap dén cac hgp chit (2S)-N-[(1S)-1-xyano-2-phenyletyl]-1,4-
oxazepan-2-carboxamit nhat dinh (bao gém c4c mudi dugc dung ctia ching) c6
kha nang tc ché hoat tinh dipeptidyl peptidaza 1 (DPP1: Dipeptidyl peptidase 1;
ma enzym EC 3.4.14.1) hitu ich dé diéu tri vi/hodc ngan ngita cc tinh trang bénh
ly 1am sang bao gom c4c bénh ho hap, nhu bénh hen va bénh phéi tic nghén man
tinh (COPD: Chronic Obstructive Pulmonary Disease) va dé cap dén cic duoc
phdm chita ching va cac quy trinh diéu ché cc hop chat nay.

Tinh trang k¥ thuat cia sang ché

Dipeptidyl peptidaza 1 (DPP1: Dipeptidyl peptidase 1; EC 3.4.14.1), con
dugc goi 1a cathepsin C, 1a mot Xysteih proteaza tiéu thé thudc ho papain cé trong
luong phan tir 200kDa. DPP1 da dugc phat hién 14n d4u bsi Gutman va Fruton vao
nam 1948 (J Biol Chem, 174, 851-858); tuy nhién, cADN enzym cua ngudi duoc
mo ta 14n ddu vao nam 1995 (Paris et al. 1995, FEBS Lett, 369, 326-330). DPP1 1a
mot chi duy nhét cta ho papain ¢ chic ning nhu mot tetrame, gdm bon céu tric
siéu phan tir gi6bng hét nhau. Mdi c4u tric siéu phan tlir ndy bao gébm mot doan c6
dau tan cing N, mot chudi nang va mot chudi nhe (Dolenc et al. 1995, J Biol
Chem, 270, 21626-21631).

DPP1 biéu hién chii y&u trong nhiéu mé véi mic cao nhét trong phéi, than,
gan va 14 1adch. DPP1 xic tac qud trinh tich céac dipeptit ra khoi ddu tan cing N
clia c4c co chat polypeptit v6i tinh dac hiéu rong. Céc dit liéu nghién cttu gan day
dua ra gia thuyét rdng ngoai viéc 12 mot enzym quan trong trong qué trinh thodi
bién protein tiéu thé, DPP1 cdn ¢6 chiic nang nhu mot enzym chii yéu trong qué
trinh hoat héa serin proteaza thé hat trong cdc lympho bao T gay doc t& bao va céc

t€ bao tiéu diét tu nhién (cdc granzym A va B), cdc dudng bao (chymaza va
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tryptaza) va céc bach ciu da nhan trung tinh (cdc bach céu trung tinh: cathepsin G
va elastaza).

Céc dudng bao dugc tim thay trong nhiéu m6 nhung ching c6 mat véi s6
luong rat 16n trong céc 16p 16t bi€u mo cia co thé, nhu da, dudng ho hap va dudng
da day-ruot. 6] nguoi, hai loai dudng bao di dugc nhan dién. Loai T biéu hién duy
nhét & dang tryptaza, va loai MC bi€u hién & c4 hai dang tryptaza va chymaza. §§
nguoi, cac dudng bao loai T khu trd chii yéu trong mo phé nang va niém mac ruot
trong khi cdc t€ bao loai TC chiém wu thé trong da va mang két. Tryptaza va
chymaza dugc xem 1a céc chat trung gian quan trong cla cdc bénh di tng, lién
quan t6i cdc qud trinh viém, co that ph€ quan va su tiét dich nhdy.

Céc bach cau trung tinh déng vai trd quan trong trong vat chii chéng lai céc
- tdc nhan gay bénh xa4m nhap. C4c bach cdu trung tinh dugc tao ra trong tuy xuong
- va trudng thanh mot cach ddy da khi dugc gidi phéng vao trong hé tuan hoan dé
thuc hién vai tro clia ching 1am hang rdo ddu tién cha sy bdo vé t& bao. Cac chat
trung gian tién viém va céc chat chat din du hod huéng dong hoat hoa céc bach
cau trung tinh va dwa ching t6i vi tri nhiém khuén, noi chiing c¢6 téc dung nhan
chim vi khudn boi sy thuc bo, tén cong ching bing vii khi 12 noi hop chat khang
khuén sir dung ca phuong phép tan cong oxy héa 14n phuong phép khong oxy ho4.
Serin proteaza, elastaza trung tinh hiéu lic cao, 1a mot trong s6 cac hop chat khang
khuén cta ching lién quan 1o rét t6i viéc phd hity vi khudn. Elastaza trung tinh
giai phéng vao trong tiéu thé thuc bao bao quanh vi sinh vat, xdy su phd hiy né.
Elastaza trung tinh c6 thé tdn cong protein mang bao quanh, OmpA, trong vi
khudn gram am, trg gidp tiéu diét truc ti€p ngudn bénh bdi viéc 1am thodi bicn
mang cta né, cling nhu cho phép cc hop chét khéng khudn khéc ting cudng xam
nhap cla tdc nhan gay bénh. Ngoai ra, elastaza trung tinh c6 thé trg gitip qua trinh
cua cdc hop chét khang khudn khic, chuyén héa ching tir cic céc tién peptit sang
céc trang thdi hoat dong clia ching, nhu déi véi cathelixidin.

Elastaza trung tinh ciling c6 thé gay ra céc bat lgi d6i véi vat chii cia né. N6
1a mot trong s6 céc enzym phé hily cha yéu trong co thé, c6 kha nang gay thodi
bién cdc protein co ban ngoai t€ bao (bao gém cic colagen, proteoglycan,
fibronectin, cdc thu thé tiéu cdu, thu thé b trg, thrombomodulin, chét hoat dong

bé mt ctia phéi va cic cadherin) va c4c protein huyét twong chii yéu (bao gom cic
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yéu t6 dong tu va bd trg, globulin mién dich, mot vai chat c ché proteaza va
proteaza). Trong céc di€u kién sinh 1y, cdc chat tc ché proteaza noi sinh, nhu o 1-
antitrypsin, di€u hda mot céch sit sao hoat tinh clia elastaza trungr tinh. Tuy nhién,
& cdc vi trf viém, elastaza trung tinh c6 thé trdnh dugc qué trinh diéu hda, va sau
khi khong bi di€u hoa né c6 thé gay ra su gidi phéng xytokin tién viém, nhu
interleukin-6 va interleukin-8, din dén sy tdn thuong phdi c&p tinh. N6 c6 thé
tuong duong véi viéc lam suy y&€u su bao vé vat chii chéng lai sy nhiém khudn boi
viéc 1am thodi bi€n cic bé mat thu thé thuc bao va cdc opsonin. Vai trd am tinh
ctia n6 dugc minh hoa bdi sy lién can clia né trong sy pha huy va viém mo6 ma dic
t4 nhiéu bénh, bao gdm beénh khi thiing di truyén, bénh phéi tic nghén man tinh,
chimg xo héa u nang, hoi chiing h6 hdp nguy cdp & ngudi trudng thanh, tén
thuong thi€u mdu cuc bo-tii truyén dich va bénh viém da khép dang thap.

C6 bang ching chéc chén lién quan t6i tryptaza va chymaza d6i vé6i nhiéu
bénh di ung, mién dich va viém thong qua trung gian dudng bao. Qua thuc,
elastaza trung tinh, cathepsin G va proteinaza 3 ciing dudng nhu déng vai trd déng
ké trong nhiéu bénh huéng téi viec DPP1 12 mot dich tri liéu c6 hiéu luc do vai trd
trung tam clia né trong viéc hoat héa cic proteaza nay (Adkison et al. 2002, J Clin
Invest, 109, 363-271; Pham et al. 2004, J Immunol, 173, 7277-7281).

W02004/110988 dé cap dén cic din xudt nitril nhat dinh va viéc diing
chiing 1am cac chat c ché DPP1.

W02009/074829 dé cap dén cic peptidyl nitril va viéc dung chiing 1am céc
chét tc ché DPP1. |

W02010/128324 dé cap dén cic a-amino amit nitril va viéc ding chiing
lam céc chat tc ché DPP1.

WO02012/119941 dé cap dén cdc hop chat peptidyl nitril va viéc ding
chuing lam cac chat tc ché DPP1.

WO02013/041497 d€ cap dén N-[1-xyano-2-(phenyl)etyl]-2-
azabixyclo[2.2.1]heptan-3-carboxamit va viéc dung chiing 1am céc chét dc ché
DPP1. |

W02001/096285 va W02003/048123 dé cap dén céc B-amino amit nitril

c6 hoat tinh c ch€ proteaza xystein.



21600

Ban chat k§y thuat cia sang ché

Chua c6 mot mot cong bd nao vé hop chat amit nitril ma mang axit B-amin
dudi dang cdc hop chat theo sang ché, (2S)-N-[(1S)-1-xyano-2-phenyletyl]-1,4-
oxazepan-2-carboxamit. Céc tdc gia sang ch& da phat hién ra ring cac hop chit
nay c6 hoat tinh DPP1 manh va/hoac c6 cic profin hoat tinh dugc 1y mong muén
(vi du, gidm nguy co gin két v4i cdc mo giau elastin, nhu dong mach chi).

Muc dich cta sidng ch€ 1a dé xuit cdc hop chat lam céc chét tc ché
dipeptidyl peptidaza 1 (DPP1), d€ ding ching 1am thu6c, céc dugc phdm chita
ching va cdc quy trinh téng hop dé sdn xuat chiing.

Theo khia canh tht nhét, sdng ché& dé xuét hgp chat c6 cong thitc (I):

trong d6

X

X
R1 ¢6 cong thic: ;

R2 dugc chon trong s6 hydro, F, Cl, Br, 0SO2C1_3alkyl hoac Cq_3alkyl;

R3 duoc chon trong s6 hydro, F, Cl, Br, CN, CF3, SO»Cj_3alkyl, CONH7 hoic
SOzNR4R5, trong d6 R4 va RS cung v6i nguyén tif nito ma chiing gan vao tao ra
nhan azetidin, pyrolidin hoac piperidin; hoic

R1 dugc chon trong s6 cdc nhém c6 cong thic:



X duoc chon trong s6 O, S hoac CFy;

Y dugc chon trong s6 O hoac S;

Q duogc chon trong s6 CH hoac N;

RO duoc chon trong s6 C1-3alkyl, trong d6 Cj_3alkyl tiy ¥ duoc thé boi 1, 2 hoic
3 nguyén tir F va tliy ¥ boi mot phan tir th€ dugc chon trong s6 OH, OCj_3alkyl,
N(C1-3alkyl), xyclopropyl, hoac tetrapydropyran;

R7 dugc chon trong s6 hydro, F, Cl hoic CHz;

hoac mudi dugc dung ctia né.

Cac hgp chit theo séng ché 1a cic chat tc ch€ DPP1. Do vay, cdc hop chat
theo sang ché c6 thé dugc dung lam thudc, dac biét 1a d6i véi cdc réi loan, bénh
hodc céc tinh trang bénh 1y dap tng tc ché DPPI1, va dic biét hon 12 cdc bénh ho
hép (nhu COPD va bénh hen).

Theo mot khia canh khéc, sdng ch€ dé xust hop chat c6 cong thic (I), hoic
mudi dugc dung ctia hop chét c6 cong thic (I), trong d6 héa hoc 1ap thé 13 khong
xdc dinh, vi du, chat triét quang hoac hén hgp cua cic chit ddng phan khong doi
quang.

Theo mot khia canh khéc, sdng ch€ dé xuét dugc phdm chita lugng hitu
hiéu tri liéu cta hop chét cé cong thic (I), hoac mudi dugc dung cha hop chit c6

cong thifc (I), va chat pha loang, t4 dugc va/hodc chit mang tro dugc dung.
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Theo mot phuong 4n tiép theo, sdng ché dé xuat dugc phdm chita hop chit
c6 cong thitc (I), hoac mudi duge dung clia hop chat c¢6 cong thic (I), dé sir dung
cho viéc diéu tri tinh trang bénh 1y ma su tc ché dipeptidyl peptidaza 1 (DPP1) c6
thé c6 loi.

Theo mot phuong 4n ti€p theo, sing ch€ dé xuat hgp chét c6 cong thic (I),
hodc mu6i dugc dung clia hop chét ¢6 cong thic (I), dé dung cho viée tri liéu, dac
biét 1a cho viéc ngan ngira hodc diéu tri bénh ho hip & dong vat c6 vi, dic biét 1a
nguoi.

Theo mot phuong 4n ti€p theo, sdng ché dé xudt hop chat c6 cong thiic (1),
hoac mudi dugc dung ctia hop chét c6 cong thic (I), @& dung cho viéc tri liéu, dac
biét 1a cho viéc ngan ngira hodc diéu tri bénh hen & dong vat c6 vi, dic biét 1a
nguoi. '

Theo mot phuong an tiép theo, sang ché dé xudt hop chit c6 cong thire (I),
hoac mu6i dugc dung ctia hop chit c6 cong thic (I), &€ dung cho viéc tri lieu, dic
biét 1a cho viéc ngan ngira hoac di€u tri COPD & dong vat c6 vii, dic biét 12 ngudi.

Theo mot phuong 4n ti€p theo, sdng ch& dé xudt hgp chat c6 cong thitc (),
hoac mu6i dugc dung clia hop chat c6 cong thitc (I) ding dé bao ché thude dé diéu
tri va ngan ngira bénh ho hép.

Theo mot phuong 4n ti€p theo, séng ché& dé xuat hop chét c6 cong thitc (1),
hoac mudi dugc dung cta hop chét c6 cong thic (I), ding dé bao ché thudc dé
diéu tri va ngan ngira bénh hen.

Theo mot phuong 4n tiép theo, sang ché& dé xuét hop chét c6 cong thic (I),
hoac mu6i dugc dung ctia hgp chét c6 cong thitc (I), dung dé bio ché thudc dé
diéu tri va ngidn ngira COPD.

Sdng ch€ cling mo ta viéc dung hop chét c6 cong thitrc (I), hoac mudi duoc
dung clia hgp chét c6 cong thic (I) din dén viéc 1am gidm mitc 46 DPP1 & dong
vat ¢ vu, dac biét 1a nguoi.

Sédng ch€ cling mo ta viéc dung hgp chat cé cong thitc (I), hodc mudi duoc
dung ctia hop chét c6 cong thic (I), dan dén viéc 1am gidm mic do DPP1, elastaza

trung tinh, cathepsin G va proteinaza-3 & dong vat c6 vi, dac biét 1a ngudi.
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Séng ché cling mo6 ta viéc dung hop chiét c6 cong thirc (I), hoic mudi duge
dung ctia hgp chit c6 cong thitc (I), din dén viéc 1am gidm hoat tinh DPP1 & dong
vat ¢ vi, dac biét 1a nguoi.

Séng ché ciing mo6 ta viéc dung hop chat c6 cong thic (I), hodc mudi dugc
dung cta hop chat c6 cong thic (I), din dén viéc 1am gidm hoat tinh DPPI,
elastaza trung tinh hoat tinh, cathepsin G hoat tinh va proteinaza-3 hoat tinh &
dong vat c6 vi, dac biét 1a ngudi.

Theo mot khia canh khic, sdng ché& dé xuét quy trinh diéu ché cic hop chat
c6 cong thic (I), hodc cdc mudi dugc dung cta cac hgp chét c6 cong thire (I), va
céc hop chat trung gian dugc diing trong quy trinh diéu ché né.

Theo mot khia canh khéc, sdng ché€ dé xuét hgp chét c6 cong thic (XXIV):

(XXIV)

trong dé
R8 dugc chon trong s6 Cy_4 alkyl hoac aryl, trong d6 aryl nay tuy ¥ dugc thé€ boi
Rl; ‘
RY va R10 cling v6i nito ma ching gén vao 12 nhan no hoic khong né cé 5 t6i 7
canh tiy y chita mét nguyén tit khic loai khéc 1a oxy, nito hodc luu huynh, trong
d6 nhan nay tuy y dugc ngung tu v6i nhan (C3-Cg)xycloalkyl, heteoxycloalkyl,
aryl hoac heteoary]; |
hoac R9 va R10 ciing v6i nito ma chiing gén vao 13 nhan hai vong duoc lién két
cau n6i c6 6 t6i 10 canh tiy ¥ dugc ngung tu véi nhan (C3-Cg)xycloalkyl,
heteoxycloalkyl, aryl hoac hetedaryl;
hodc mudi dugc dung ctia né.

Theo mot phuong 4n khic nifa, sing ch& dé xuat hop chat c6 cong thitc
(XXIV), hodc mubi dugc dung ciia hgp chit c6 cong thic (XXIV), dé ding cho
viéc tri liéu, dac biét la cho viéc ngan ngira hoac diéu tri bénh ho hdp & dong vat

c6 vi, dac biét 1a nguoi.
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Céc hop chét c6 cong thic (I) theo sing ché€ duge 14y 1am vi du c¢6 IC5¢
nh6 hon 100nmol/L d6i véi DPP1 trong cdc thit nghiém hoat tinh enzym, vi du,
Thit nghiém A1 hodc Thir nghiém A2 dugc mo ta & duéi. Cic hop chét c6 cong
thitc (I) ciing thé hién céc profin dugc 1y ddy trién vong bdi viéc tich riéng céc téc

dung duoc mong mudn va khong dugc mong mudhn in vivo.

MO0 ta van tit cac hinh vé_

Fig.1 thé hién mAu hinh nhiéu xa bot tia X d6i v6i hop chét néu trong Vi du
2: (25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-ox0-2,3-dihydro-1,3-benzoxazol-5-
yDphenylletyl }-1,4-oxazepan-2-carboxamit, Dang A.

Fig.2 thé hién miu hinh nhiéu xa bot tia X d6i v6i hop chét néu trong Vi du
2: (25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl }-1,4-oxazepan-2-carboxamit, Dang B.

Fig.3 thé hién méu hinh nhiéu xa bot tia X d6i v6i hop chit néu trong Vi du
2: (25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-oxo0-2,3-dihydro-1,3-benzoxazol-5-
yDphenylletyl }-1,4-oxazepan-2-carboxamit, Dang C.

Fig.4 thé hién miu hinh nhiéu xa bot tia X d6i véi hop chat néu trong Vi du
2: (25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit, mu6i xinafoat, Dang A.

Fig.5 thé hién méu hinh nhiéu xa bot tia X d6i véi hop chat néu trong Vi du
2: (25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-ox0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]etyl }-1,4-oxazepan-2-carboxamit, mu6i R-mandalat, Dang A.

MO ta chi tiét sang ché

Phén mo ta chi ti€t nay dugc du dinh dé thong bdo cho cic chuyén gia
trong linh vyc k¥ thuat nay vé sing ch€, nguyén ly ctia n6, va viéc 4p dung thuc t&
cta n6 sao cho chuyén gia trong linh vyc ky thuét nay c6 thé d& dang 4p dung
sdng ch€. Phan mo6 ti nay va cdc vi du cu thé clia né cho du thé hién c4c phuong
én cua sdng ché, nhung dugc du dinh chi nhdm muc dich minh hoa. Do d6, séng
ché khong chi gidi han & cdc phuong 4n minh hoa dwgc mé ta trong Phan mo ta
nay. Ngoai ra, cin phdi hiéu rang cic ddu hiéu kh4c nhau cla séng ché&, dé cho dé

hi€u, da dugc mo ta trong cdc phuong 4n riéng biét, ciing c6 thé dugc két hop dé

-0-
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cdu thanh mot phuong 4n duy nhat. Ngugc lai, cdc ddu hiéu khéc nhau cha sing
ch¢, d€ cho d& hiéu, da dugc mé ta theo mot phuong 4n, ciing c6 thé duoc két hop
dé céu thanh mot t hop con clia chiing.

Du6i day, cdc dinh nghia cta cdc thuat ngit khic nhau duoc ding trong
Phan mo ta va Yéu cdu bao ho dé mé ta sdng ché nay duoc liét ke.

Nhim trdnh nghi ngd, cin phai hiéu ring trong Phdn mo6 ti nay, khi mot
nh6ém duoc cho 1a “nhu duge x4c dinh trén day” thi c6 nghia 12 nhém niy bao ham
dinh nghia xuét hién dau tién va rong nhat cling nhu moi va toan bo cic dinh
nghia khic cia nhém nay.

Nhim trdnh nghi ngo, cdn phai hiéu ring trong Phin mo ta nay, thuat ngit
“C1-3” chi nhém cacbon c6 1, 2 hodc 3 nguyén tir cacbon.

Trong Phin mo ta nay, trir khi c6 quy dinh khéc, thuat ngit “alkyl” bao gém
cdc nhém alkyl cd mach théng 14n mach nhénh va c6 thé 13, nhung khong chi gidi
han &, metyl, etyl, n-propyl hoac i-propyl.

Trong Phin mo ta nay, trir khi c6 quy dinh khéc, thuat ngit “dugc dung”
dugc ding dé dic ta mot nhém (vi du, mudi, dang liéu, hoac t4 duogc) thich hop dé
- ding trong Iinh vyc y t&. N6i chung, mot nhém duge dung c6 mot hodc hodc
nhiéu loi ich vuot troi so vdi anh hudng c6 hai bét ky ma nhém ndy c6 thé c6. Cac
anh hudng c6 hai c6 thé bao gém, vi du, doc tinh que;l mifc, kich tng, d4p ing di
g, va cic véan dé va céc bién chitng khic.

Sang ché dé xuft céc hop chét c6 cong thiic (I), trong d6 R1-R7, X, Y va Q

/ R?
L

Theo mot phuong 4n, R1 ¢6 cong thie: ;

1a nhur duge xédc dinh d6i véi cong thirc (I).

R2 duoc chon trong s6 hydro, F, Cl, Br, OSO7Cj .3alkyl, hoac Cq_3alkyl;
R3 dugc chon trong s6 hydro, F, Cl, Br, CN, CF3, SO7Cj_3alkyl, CONH» hoic
SOoNR4R3, trong d6 R4 va RS cung véi nguyén tir nito ma ching gin vao tao ra

nhan azetidin, pyrolidin hoac piperidin.

-10-
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. R
’ R®
Theo mot phuong 4n ti€p theo, R1 c6 cong thitc: ;
R2 dugc chon trong s6 hydro, F, Cl hoic C1_3alkyl;
R3 duoc chon trong s6 hydro, F, Cl, CN hoidc SO»Cj_3alkyl.
R?
R
Theo mot phuong 4n khéc nita, R1 ¢6 cong thitc: ;

R2 dugc chon trong s6 hydro, F hoac C1-3alkyl;
R3 dugc chon trong s6 hydro, F hoiac CN.

Theo mot phuong 4n khac nita, Rl duoc chon trong s6 nhém cé cong

R’ | R’
Y Q
AN
= L, UL
: DO T e
6 R6 - RG

X

R

, ' , hoac

X duoc chon trong s6 O, S hoac CF»;

Y dugc chon trong s6 O hoic S;
Q dugc chon trong s6 CH hoac N;

RO duoc chon trong s6'C1_3a1ky1, trong d6 Cq_3alkyl tuy y dugc th€ béi 1, 2 hoic
3 nguyeén ti F va tiry § boi mot phan tir th€ dugc chon trong s6 OH, OCy_3alkyl,
N(Cj-3alkyl)p, xyclopropyl, hoac tetrahydropyran;
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R7 duoc chon trong s6 hydro, F, Cl hoic CH3.

Theo mot phwong 4n khic nita, Rl dugc chon trong s6 nhém c6 cong
thic:

R’ R

X Y
\ =0
< r\{ . N o
R6

hoac ;

~ X dugc chon trong s6 O, S hodc CFy;

Y dugc chon trong s6 O hoic S;

RO dugc chon trong s6 C1-3alkyl, trong d6 C1_3alkyl tuy y dugc thé€ boi 1, 2 hoidc
3 nguyén tir F va tlly y béi mot phan tir the€ dugc chon trong s6 OH, OCj_3alkyl,
N(C1-3alkyl), xyclopropyl, hoac tetrahydropyran;

R7 duoc chon trong so hydro, F, Cl hoac CH3.

Theo mot phu'o‘ng 4n khéc nita, R! duge chon tir nhém c6 cong thitc:

o

X
‘/CE/EO
. N

\e

R ;

X duoc chon trong s6 O, S hoac CFy;

RO dugc chon trong s6 C1_3alkyl, trong d6 Cq_3alkyl thy § duoc thé bdi 1, 2 hoac
3 nguyén t F;
R7 dugc chon trong s6 hydro, F, Cl hoic CH3.

Theo mot phuong 4n khéc nita, R1 duge chon tir nhém cé cong thic:

R7
X
;@E o
g N
\e
R )

2
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X1a O;
RO duoc chon trong s6 C1-3alkyl, trong d6 Cq_3alkyl tuy y dugc thé boi 1, 2 hoac
3 nguyén tit F;
R7 12 hydro.

Theo mot phuong 4n, R2 dugc chon trong s6 hydro, F, Cl, Br, 0S07C1.
3alkyl hoac Cj_3alkyl;

Theo mot phuong 4n tiép theo, R2 dugc chon trong s6 hydro, F, CI hoic
C1-3alkyl.

Theo mot phuong 4n khac nita, R2 dugc chon trong s6 hydro, F hoac Cj_
3alkyl.

Theo mot phuong an, R3 dugc chon trong s6 hydro, F, Cl, Br, CN, CF3,
S0,Cj.3alkyl, CONH) hoic SOoNR4RY, trong d6 R4 va RS cung véi nguyén tir
nito ma ching gén vao tao ra nhan azetidin, pyrolidin hodc piperidin.

Theo mot phuong 4n tiép theo, R3 dugc chon trong sd hydro, F, Cl, CN
hoac SO7Cq_3alkyl.

Theo mot phuong 4n khac nita, R3 duoc chon trong s0 hydro, F hoac CN.

Theo mot phwong 4n, RO duoc chon trong s6 C1-3alkyl, trong d6 C1_3alkyl
tly y dugc the€ boi 1, 2 hodc 3 nguyén tir F va tily ¥ bdi mot phén tir thé duoc chon

trong s6 OH, OCj_3alkyl, N(Cj_3alkyl)7, xyclopropyl, hoic tetrapydropyran.

Theo mot phuong 4n tiép theo, RO duoc chon trong s6 C1_3alkyl, trong d6
C1-3alkyl tiy § duogc th€ bai 1, 2 hoic 3 nguyén tit F;

Theo mot phuong 4n khéc nita, RO dugc chon trong s6 metyl va etyl.

Theo mot phuong 4n khic nita, RO 12 metyl.

Theo mot phuong 4n, R7 duge chon trong s6 hydro, F, Cl hodc CHs.

Theo mot phuong 4n tiép theo, R7 12 hydro.

Mot hoac nhiéu phuong 4n néu trén c6 thé dugc két hop dé c4u thanh céc
phuong 4n cu thé khic clia séng ché.
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Theo mot phuong 4n, hop chat ¢6 cong thirc (I) duge chon trong s6 cic hgp
chat: |
(25)-N-[(15)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-{(15)-1-xyano-2- [4—(3 -metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit,
(25)-N-{(15)-1-xyano-2-[4-(3,7-dimetyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyljetyl }-1,4-oxazepan-2-carboxamit,
4'-[(28)-2-xyano-2-{[(2S)-1,4-oxazepan-2-ylcarbonyl]amino } etyl]biphenyl-3-yl
metansulfonat,
(28)-N-{(15)-1-xyano-2-[4-(3-metyl-1,2-benzoxazol-5-yl)phenyl]etyl }-1,4-
oxazepan-2-carboxamit,
(28)-N-{(15)-1-xyano-2-[4'-(triflorometyl)biphenyl-4-yl]etyl } -1,4-oxazepan-2-
carboxamit, _
(28)-N-[(15)-1-xyano-2-(3',4'-diflobiphenyl-4-yl)etyl]-1,4-oxazepan-2-
carboxamit,

(25)-N-{(15)-1-xyano-2-[4-(6-xyanopyridin-3-yl)phenyl]etyl }- 1 4-oxazepan-2- ‘
carboxamit,
(28)-N-{(15)-1-xyano-2-[4-(4-metyl-3-ox0-3,4-dihydro-2H-1,4-benzothiazin-6-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit,
(28)-N-{(15)-1-xyano-2-[4-(3-etyl-7-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]etyl }-1,4-oxazepan-2-carboxamit,
(25)-N-[(15)-1-xyano-2-{4-[3-(2-hydroxy-2-metylpropyl)-2-oxo-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl}etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-[(15)-1-xyano-2-{4-[3-(2,2-difloroetyl)-7-flo-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl}etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-[(15)-1-xyano-2-(4-{ 3-[2-(dimetylamino)etyl]-2-ox0-2,3-dihydro-1,3-
benzoxazol-5-yl} phenyl)etyl]-1,4-oxazepan-2-carboxamit,
(285)-N-{(15)-1-xyano-2-[4-(3,3-difloro-1-metyl-2-0x0-2,3-dihydro-1H-indol-6-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit,
(28)-N-{(15)-1-xyano-2-[4-(7-flo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit,
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(25)-N-{(19)-1-xyano-2-[4-(3-etyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit,

(25)-N-[(15)-1-xyano-2- {4-[3-(xyclopropylmetyl)-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl}etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-[(15)-1-xyano-2- {4-[3-(2-metoxyetyl)-2-0x0-2,3-dihydro-1,3-
benzothiazol-5-yl]phenyl}etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-[(15)-1-xyano-2-{4-[2-ox0-3-(propan-2-yl)-2,3-dihydro-1,3-benzoxazol-5-
yllphenyl}etyl]-1,4-oxazepan-2-carboxamit,
(28)-N-{(15)-1-xyano-2-[4-(4-metyl-3-oxo0-3,4-dihydro-2H-1,4-benzoxazin-6-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit,
(29)-N-[(15)-1-xyano-2-{4-[3-(2-metoxyetyl)-2-ox0-2,3-dihydro-1,3-benzoxazol-
5-yl]phenyl}etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-{(1S)-1-xyano-2-[4-(5-xyanothiophen-2-yl)phenyl]etyl }-1,4-oxazepan-2-
carboxamit,

(25)-N-[(15)-2-(4'-carbamoyl-3'-florobiphenyl-4-yl)-1-xyanoetyl]-1 ,4-oxazepan-2-
carboxamit, :
(25)-N-{(15)-1-xyano-2-[4-(1-metyl-2-0x0-1,2-dihydroquinolin-7-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit,
(29)-N-[(15)-1-xyano-2-{4-[2-0x0-3-(tetrahydro-2H-pyran-4-ylmetyl)-2,3-
dihydro-1,3-benzoxazol-5-yl]phenyl } etyl]-1,4-oxazepan-2-carboxamit,
(28)-N-{(15)-2-[4-(7-clo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]-1-xyanoetyl }-1,4-oxazepan-2-carboxamit,
(25)-N-[(1S)-1-xyano-2-{4-[3-(2,2-difloroetyl)-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-[(15)-1-xyano-2- {4-[2-0x0-3-(2,2,2-trifloroetyl)-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit, -
(28)-N-{(19)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzothiazol-5-
ylphenyl]etyl}-1,4-oxazepan-2-carboxamit,
(25)-N-{(15)-1-xyano-2-[4"-(metylsulfonyl)biphenyl-4-yl]Jetyl }-1,4-oxazepan-2-
carboxamit,
(28)-N-{(15)-2-[4'-(azetidin-1-ylsulfonyl)biphenyl-4-yl]-1-xyanoetyl }-1,4-

oxazepan-2-carboxamit,
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(25)-N-[(15)-1-xyano-2-(4-florobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit,
(25)-N-{(15)-2-[4-(1,3-benzothiazol-5-yl)phenyl]-1-xyanoetyl }-1,4-oxazepan-2-
carboxamit,

(29)-N-[(15)-1 —xyano-2—(4'-xyanobiphenyl—4-y1)etyl] -1,4-oxazepan-2-carboxamit,
hoic

(25)-N-{ (lS)-. 1 -Xyano-2-[4-(4—metyl-3-oxo- 1,2,3,4-tetrahydroquinoxalin-6-
ylphenyl]etyl}-1,4-oxazepan-2-carboxamit,

va cdc mudi dugc dung cua né.

Diéu cin huu y 12 hop chét bét ky trong s6 cac hop chat cu thé nay c6 thé
dugc loai ra khoi phuong 4n bat ky trong s6 cc phuong 4n cha sdng ché dugc dé
cap.

Theo mot phuong 4dn khéc, sdng ché€ dé xudt sin phdm c6 thé duogc tao ra
bdi quy trinh hozc theo vi du bét ky trong s6 céc quy trinh hoac c4c vi du dugc dé

cap trong Phan mo ta.

Céc tinh chat duoc Iy

Cac hop chat c6 cong thitc (I) va cac mubi duge dung cla ching c6 hoat tinh
1am dugc phim, cu thé 12 1am céc chat dc ché hoat tinh dipeptidyl peptidaza 1, va
do vay chiing c6 thé dugc sir dung dé diéu tri cdc bénh tic nghén dudng ho hdp bao
gom: bénh hen, bao gém c4c bénh hen phé quan, di ﬁ'ng, ndi sinh, ngoai sinh, do
luyén tap, do thudc (bao gém do aspirin va NSAID) va do bui, ca titng con 14n dai
dang va v6i tat cd cdc mifc do trim trong, va cdc nguyén do khéc clia sy qua nhay
cam duong khi dao; bénh phéi tic nghén man tinh (COPD); bénh viém phé quén,
bao gébm bénh viém ph& quan nhiém tring va ua eosin; tran khi; gidn phé& quan; u
x0 nang; bénh sacoit; thi€u men alpha-1 antitrypsin; bénh phdi clia nha néng va
cdc bénh c6 lién quan; bénh viém phdi khu tri qud min; bénh xo héa phéi, bao
gom bénh viém phé& nang héa soi khong rd ngudn goc, bénh viem phdi mo k& tu
phét, tri liéu chéng ung thu gay bién chimg xo héa va nhiém khudn man tinh, bao
goém bénh lao va ném aspergillosis va cdc bénh nhiém ndm khéc; cic bién ching
do cdy ghép phdi; céc r6i loan viem mach va huyét khéi cia hé mach phéi, va
bénh phdi tang 4p; viéc diéu tri bao gém hoat tinh chéng ho clia bénh viém di kém

v6i chimg ho man tinh va céc tinh trang bénh 1y kich thich sy tiét clia dudng khi
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dao, va chimg ho do thudc; bénh viém miii c4p tinh va man tinh bao gém bénh

viém miii do thudc, va bénh viém miii van mach; bénh viém miii di ing theo mua

va quanh nam bao gém bénh viém miii bi€ng dn (hay s6t); bénh polyp miii; bénh
nhiém virut c4p tinh bao gém cam thudng, va bénh nhiém khuin do virut hgp bao

ho hap, ctim, siéu vi khuén cdm coronavirus (bao gém SARS) va adenovirut, t6n

thuong phdi cép tinh, hoi ching suy ho hép cap tién trién (ARDS), ciing nhu su

trAm trong thém cia mobi tinh trang bénh dudng ho hap néu trén, dac biét 1a su

tram trong thém cua tit ca cac loai bénh hen hoic COPD.

Do vay, sdng ch& dé xuat hgp chit c6 cong thic (I), hodc mudi dugc dung
ctia n6, nhu duge x4c dinh trén day dé tri liéu.

Theo mot khia canh tiép theo, sing ch& dé xuit hop chit c6 cong thitc (1),
hoac mudi duge dung chia n6, nhu duge xac dinh trén day dung dé bao ché thudc
dé tri liéu.

Trong ndi dung cta Phan mo ta, thuat ngit "tri liéu" cling bao gém thuat
ngit "diéu tri du phong" trir khi c6 chi cu thé nguge lai. Do d6, thuat ngit "tri liéu"
cling can phai duoc hiéu nhu vay.

Viéc diéu tri du phong dugc du dinh 14 c6 lién quan cu thé téi viec diéu tri
cho ngudi mic giai doan ddu cla, hodc néu khong thi c6 nguy co cao méc bénh
hodc tinh trang bénh 1y dang dugc néi dén. Nhitng ngudi c¢6 nguy co phat trién
mot bénh hoic tinh trang bénh 1y cu thé néi chung bao gédm nhitng ngudi c6 tién
st gia dinh méc bénh hodc tinh trang bénh 1y nay, hodc nhimg ngudi di dugc nhan
dién b&i xét nghiém hodc kiém tra can nguyén 12 d& phat trién bénh hoac tinh
trang bénh 1y nay.

Cu thé, cic hop chét theo sdng ch€ (bao gébm c4c mudi duoc dung) c6 kha
- nang diéu tri bénh hen {nhu cic bénh hen phé€ quan, di ing, ndi sinh, ngoai sinh
hodc do bui, dic biét 1a hen man tinh hoac l4u nam (vi du, hen bdc phdt tré hoac
qué mén dudng khi dao)}, bénh phédi tic nghén man tinh (COPD) hoic bénh viém
mii di ¢ng. |

Trong cac phuong phép diéu tri, hodc 1am gidm nguy co, bénh hodc tinh
trang bénh dudng khi dao tic nghén (vi du, bénh hen hoic COPD) ngudi bénh cin
diéu trj dugc dung lugng hitu hiéu tri liéu ctia hop chat c6 cong thic (I) hoic musi
dugc dung ctia n6 nhu duogc x4c dinh & trén.
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Theo mot khia canh ti€p theo, sing ch& dé xuat hop chat c¢6 cong thirc (1),
hoac muéi dugc dung cla nd, nhu duge x4c dinh trén day ding dé bao ché thudc
dé diéu tri COPD.

Theo mot khia canh ti€p theo, sing ch& dé xuit hop chét c6 cong thic (),
hoidc muéi dugc dung ctia né, nhu dugc x4c dinh trén day ding dé bao ché thudc
dé diéu tri bénh hen.

Theo mot khia canh ti€p theo, sing ch& dé xuit hop chét c6 cong thic (),
hoac mudi dugc dung clia né, nhu duge xac dinh trén day ding dé bao ché thudc
dé diéu tri bénh viém miii di ing.

Theo mot khia canh ti€p theo, sing ch& d€ xudt hgp chét c6 cong thitc (I),
hodc mudi dugc dung clia n6é nhu duge x4c dinh trén day dung dé diéu tri benh
viém mdi di ing.

Theo mot khia canh ti€p theo, sing ch& dé xuit hop chét c6 cong thic (I),
hoic mu6i dugc dung ctia né, nhu duge x4c dinh trén day dung dé diéu tri COPD.

Theo mot khia canh ti€p theo, sing ch& dé xuit hop chét c6 cong thirc (I),
hodc mudi duge dung ctia né, nhu dugc x4c dinh trén day ding dé diéu tri bénh

hen.

Tri liéu két hop

Cac hgp chét c6 cong thic (I), hoac mubi dugc dung cia né, ciing c6 thé
dugc ding két hop véi céc hop chét khac thudng dung dé diéu tri c4c tinh trang
bénh Iy néu trén. | R

Séng ché€ cling mo ta sy tri liéu két hop trong d6 hop chét theo sing ché,
hodc mudi dugc dung clia n6, va hoat chat thit hai duge ding déng thdi, 14n luot
hoac & dang ch& phdm hén hop, dé diéu tri mot hoac nhiéu tinh trang bénh 1y da
néu trén. Su két hop nhu vay c6 thé dugc 4p dung két hgp ciing véi mot hoic nhiéu
hoat chét khac.

Tié€p theo, sdng ch€ con d€ cap dén ché€ phdm két hop chita hop chit theo
sdng ché, hoac mudi dugc dung ctia né, ciing véi chat chi van thu thé
glucocorticoit (xteroit hoac khong steroit) nhu triamcinolone, triamcinolone
acetonide, prednisone, mometasone furoate, loteprednol etabonate, fluticasone

propionate, fluticasone furoate, fluocinolone axetonide, dexamethasone cipecilate,
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desisobutyryl ciclesonide, clobetasol propionate, ciclesonide, butixocort
propionate, budesonide, beclomethasone dipropionatr, alclometasone
dipropionate, 2,2,2-triflo-N-[(1S,2R)-2-[1-(4-florophenyl)indazol-5-yl]oxy-2-(3-
metoxyphenyl)-1-metyl-etyl]axetamit, hodc 3-[5-[(1R,2S)-2-(2,2-
diflopropanoylamino)-1-(2,3-dihydro-1,4-benzodioxin-6-yl)propoxy lindazol-1-
y1]-N-[(3R)-tetrahydrofuran-3-yl]benzamit.

Tiép théo, sdng ché con dé cap dén ché phdm két hop chita hop chat theo
séng ché, hoac mu6i dugc dung ciia nd, cing véi chat d6i khang p38 nhu
PH797804 (3-[3-brom-4-(2,4-diflo-benzyloxy)-6-metyl-2-oxo-2H-pyridin-1-yl]-
4 ,N-dimetyl-benzamit), losmapimod, PF03715455 (1-[5-tert-butyl-2-(3-clo-4-
hydroxy-phenyl)pyrazol-3-yl1]-3-[[2-[[3-[2-(2-hydroxyetylsulfanyl)phenyl]-
[1,2,4]triazolo[4,3-a]pyridin-6-yl]sulfanyl]phenyl]metylJure) hoic N-xyclopropyl-
3-flo-4-metyl-5-[3-[[1-[2-[2-(metylamino)etoxy]phenyl]xyclopropylJamino]-2-
oxo-pyrazin-1-yl]benzamit.

Ti€p theo, sdng ch€ con dé cap dén ché pham két hop chita hop chat theo
sdng ché€, hoiac mu6i dugc dung cia né, ciing véi chat tic ché phosphodiesteaza
(PDE) nhu metylxantanin bao gém theophylin va aminophylin ho#c chét itc ché
isoenzym PDE chon loc (bao gom chat ¢ ch€ PDE4 hoac chat ¢c ché dang dong
phan PDE4D) nhu tetomilast, roflumilast, oglemilast, ibudilast, GPD-1116 (3-
benzyl-5-phenyl-1H-pyrazolo[4,3-c][1,8]naphtyridin-4-on), ronomilast, NVP ABE
171 (axit 4-[8-(2,1,3-benzoxadiazol-5-yl)-1,7-naphtyridin-6-yl]benzoic), RPL554
(2-[(2E)-9, 10—dimetoxy—4-ox0-2-(2,4,6-trimety1phenyl)imino-6,7-
dihydropyrimido[6,1-alisoquinolin-3-yl]etylure), CHF5480 ([(Z)-2-(3,5-dicloro-4-
pyridyl)-1-(3,4-dimetoxyphenyl)vinyl](2S)-2-(4-isobutylphenyl)propanoat), hoic
GSK256066 (6-[3-(dimetylcarbamoyl)phenyl]sulfonyl-4-(3-metoxyanilino)-8-
metyl-quinolin-3-carboxamit). ‘

Tiép theo, sdng ché con d€ cap dén ché phadm két hop chita hop chat theo

-sdng ché, hoac mudi dugc dung cia né, ciing véi chat diéu bién chitc nang thu thé
chemokin nhu chat d6i khang CCR1, CCR2, CCR2A, CCR2B, CCR3, CCR4,
CCR5, CCR6, CCR7, CCR8, CCR9, CCR10 hoic CCR11 (déi véi nhém C-C), vi
du, chét d6i khang thu thé CCR1, CCR2B hoac CCR5; CXCR1, CXCR2, CXCR3,
CXCR4 hodc CXCRS5 (doi véi nhém C-X-C), vi du, chat d6i khéng thu thé
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CXCR2 hodc CXCR3; hoac CX,CR1 ddi nhém C-X;-C. Vi du, séng ché dé cap
dén ché& phdm két hop chita hop chat theo sdng ché cling v6i PS-031291 (axit
pyrolidin-1,2-dicarboxylic 2-[(4-clo-benzyl)-metyl-amit] 1-[(4-triflorometyl-
phenyl)-amit]), CCX-354 (1-[4-(4-clo-3-metoxy-phenyl)piperazin-1-y1]-2-[3-(1H-
imidazol-2-yl)pyrazolo[3,4-b]pyridin-1-yl]etanon), vicriviroc, maraviroc,
cenicriviroc, navarixin (2-hydroxy-N,N-dimetyl-3-[[2-[[(1R)-1-(5-metyl-2-
furyl)propyl]amino]-3,4-dioxo-xyclobuten-1-ylJamino]benzamit), SB656933 (1-
(2-clo-3-flo-phenyl)-3-(4-clo-2-hydroxy-3-piperazin-1-ylsulfonyl-phenyl)ure), N-
[2-[(2,3-diflorophenyl)metylsulfanyl]-6-[(1R,2S)-2,3-dihydroxy-1-metyl-

propoxy ]pyrimidin-4-yl]azetidin-1-sulfonamit, N-[6-[(1R,2S)-2,3-dihydroxy-1-
metyl-propoxy]-2-[(4-florophenyl)metylsulfanyl]pyrimidin-4-yl]-3-metyl-
azetidin-1-sulfonamit hoac N-[2-[(2,3-diflorophenyl)metylsulfanyl]-6-[[(1R,2R)-
2,3-dihydroxy-1-metyl-propyl]amino]pyrimidin-4-yl]azetidin-1-sulfonamit.

Ti€p theo, sdng ché con dé cap dén ché phdm két hop chita hop chat theo
sdng ché€, hoiac mu6i dugc dung ciia nd, ciing vdi chét e ché sinh tdng hop
leukotrien, chét e ch€ 5-lipoxyaza (5-LO) hoic chat d6i khang protein hoat héa
5-lipoxyaza (FLAP) nhu TA270 (4-hydroxy-1-metyl-3-octyloxy-7-
sinapinoylamino-2(1H)-quinolinon), PF-4191834 (2H-pyran-4-carboxamit,
tetrahydro-4-[3-[[4-(1-metyl-1H-pyrazol-5-yl)phenyl]thio]phenyl]-), setileuton,
CMI977 (1-[4-[(2S,5 S)-5-[(4-ﬂophenoxy)metyl]tetrahydrofuran-Z-yl]nhu’ng—3-
ynyl]-1-hydroxy-ure), fiboflapon (axit 3-[3-tert-butylsulfanyl-1-[[4-(6-etoxy-3-
pyridyl)phenyl]metyl]-5-[(5 -metyl—2—pyridyl)metoxy]indol-2;yl]-2,2-dimety1—
propanoic), GSK2190915 (axit 1H-indol-2-propanoic, 3-[(1,1-dimetyletyl)thio]-1-
[[4-(6-metoxy-3-pyridinyl)phenyl]metyl]-a,a-dimetyl-5-[(2-pyridinyl)metoxy]-),
licofelon, quiflapon (axit 3-[3-tert-butylsulfanyl-1-[(4-clorophenyl)metyl]-5-(2-
quinolylmetoxy)indol-2-yl]-2,2-dimetyl-propanoic), veliflapon (axit (2R)-2-
xyclopentyl-2-[4-(2-quinolylmetoxy)phenyl]axetic), ABT080 (axit 4,4-bis[4-(2-
quinolylmetoxy)phenyl]pentanoic), zileuton, zafirlukast, hoac montelukast.

Ti€p theo, sdng ch€ con dé cap dén ché& pham két hop chita hop chat theo
séng ché, hodc mudi dugc dung cia né, cling véi chat d6i khdng CRTh2 hoac chit
doi khdng DP2 nhu ACT129968 (axit 2-[2-[(5-axetyl-2-metoxy-
phenyl)metylsulfanyl]-5-flo-benzimidazol-1-yl]axetic), AMG853 (axit 2-[4-[4-
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(tert-butylcarbamoyl)-2-[(2-clo-4-xyclopropyl-phenyl)sulfonylamino]phenoxy]-5-
clo-2-flo-phenyl]axetic), AM211 (axit 2-[3-[2-
[[benzylcarbamoyl(etyl)amino]metyl]-4-(triflorometyl)phenyl]-4-metoxy-
phenyl]axetic), axit 2-[4-axetamido-3-(4-clorophenyl)sulfanyl-2-metyl-indol-1-
yl]axetic, axit (25)-2-[4-clo-2-(2-clo-4-etylsulfonyl-phenoxy)phenoxy]propanoic,
axit 2-[4-clo-2-[2-flo-4-(4-florophenyl)sulfonyl-phenyl]phenoxy]axetic, hodc axit
(25)-2-[2-[3-clo-4-(2,2-dimetylpyrolidin-1-carbonyl)phenyl]-4-flo-
phenoxy]propanoic.

Ti€p theo, sdng ché con dé cap dén ché phdm két hop chita hop chat theo
sédng ché&, hoac mudi dugc dung ctia né, ciing véi chat d6i khang myeloperoxidaza
nhu resveratrol, piceatannol, hoac 1-(2-isopropoxyetyl)-2-thioxo-5H-pyrolo[3.2-
d]pyrimidin-4-on.

Theo mot khia canh tiép theo, sdng ché& d€ xuét dugc phdm (vi du, dé st
dung 1am thudc dé diéu tri mot trong s6 c4c bénh hodc tinh trang bénh 1y duoc néu
trong Phdn mo ta, nhu COPD, bénh hen hodc bénh viém mii di tng) chita hop
chit theo sdng ché&, hoiac mudi duge dung cta né, va it nhit mot hoat chat duoc
chon trong s6:

a) chét chi van thu thé giéng toll (nhu chat chli van TLR7 hoac TLRY)

b) chit doi khang adenosin; '

c) chét chi van thu thé glucocorticoit (xteroit hoac khong steroit);

d) chat doi khang p38; '

€) chdt d6i khang PDE4;

f) chét diéu bién chic ning thu thé chemokin (nhu chét d6i khang thu thé

CCR1, CCR2B, CCRS5, CXCR2 hoac CXCR3); hoac

g) chat d6i khang CRTh2; ‘
nhu dugc xac dinh & trén.

Theo mot phuong 4n, hop chat theo sdng ché, hoac mudi duge dung ctia né,
duoc ding dong thoi hodc 14n lugt cling véi mot hodc nhiéu hoat chat khac dugc
chon trong s6 c4c hoat chit nhu dugc x4c dinh & trén. Vi du, hgp chit theo sing
ché€, hoac mu6i dugc dung clia né, c6 thé duge dung dong thbi hoac 1an lugt ciing
v6i mot dugc phdm khéc dé st dung 1am thudc dé diéu tri mot trong s§ cic bénh

hodc tinh trang bénh 1y duoc néu trong Phan mo ta, nhu tinh trang bénh 1y dudng
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h6 hép (vi dy, COPD, bénh hen hoac bénh viém miii di ¢ng). Dugc phdm khéc nay
c6 thé 12 thu6c ma ngudi bénh c6 thé da duoc ké don (vi du, thudc tiéu chudn va
cham séc hién hanh), va chinh n6 c6 thé 1a mot ch€ phdm chita mot hodc nhiéu

hoat chat dugc chon trong s6 cic hoat chit nhu duge x4c dinh & trén.

C4c dugc phdm

Do vay, sdng ch& d¢€ xuit hop chét c6 cong thie (I) hodc mudi dugc dung

cua n6é nhu dugc x4c dinh trén day dé tri liéu.

 Theo mot khia canh ti€p theo, sdng ch& dé xuat hop chét c6 cong thitc (I)
hoac mudi dugc dung cta né nhu duge x4c dinh & trén d€ bao ché thuse dé tri
liéu. ,

Trong nodi dung ctia Phdn mo t3, thuat ngit "tri liéu" ciing bao gébm thuat
ngit "diéu tri du phong" trir khi ¢6 cdc chi din khéc dugc chi ra mot cach cu thé.
Do d6, thuat ngit "tri liéu" cling can phéi duoc hiéu nhu vay.

Viéc diéu tri du phong dugc du dinh 12 ¢6 lién quan cu thé t6i viec diéu tri
cho ngudi méc giai doan ddu clia, hodc néu khong thi c6 nguy co cao mic bénh
hoac tinh trang bénh 1y dang néi dén. Nhitng ngudi cé nguy co phat trién mot
bénh hozc tinh trang bénh 1y cu thé néi chung bao gém nhiing ngudi c6 tién sir gia
dinh méic bénh hodc tinh trang bénh 1y ndy, hoic nhitng ngudi da dugce nhan dién
boi xét nghiém hodc kiém tra can nguyén 1a dé phét trién bénh hoic finh trang
bénh 1y nay.
| Cu thé, céc hop chét theo sdng ché€ (bao gébm cdc mudi dugc dung) c6 kha
nang di€u tri bénh hen {nhu c4c bénh hen ph&€ quan, di ¢ng, noi sinh, ngoai sinh
hodc do bui, dic biét 12 hen man tinh hoac 14u nam (vi du, hen boc phét tré hoic
qua min dudng khi dao)}, bénh phdi tdc nghén man tinh (COPD: Chronic
Obstructive Pulmonary Disease) hoac bénh viém mili di dng.

Trong cac phuong phdp diéu tri, hodc 1am giam nguy co, bénh hoic tinh
trang bénh dudng khi dao tic nghén (vi du, bénh hen hodc COPD) ngudi bénh cin
diéu tri dugc diing lugng hitu hiéu tri liéu clia hop chét c6 cong thic (I) hoac mudi
duoc dung cua né nhu duge xac dinh & trén.

Dé 4p dung cho nhitng viéc tri liéu néu trén, lidu luong duoc dung tat nhién

s& thay d6i tiy thudc vao hgp chat dugc st dung, cach ding, viéc diéu tri dugc
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mong mudn va r6i loan dugc chi dinh. Vi du, liéu lugng hing ngay ctia hop chit
theo sdng ch€, néu dugc ding dé xo6ng, c6 thé nim trong khoang tir 0,05
microgam cho mdi kilogam thé trong (ug/kg) dén 100 microgam cho méi kilogam
thé trong (ug/kg). Theo cdch khic, néu hop chét nay dugc ding qua dudng miéng,
thi liéu lwong hing ngay cia hop chét theo sdng ché c6 thé nim trong khoang tir
0,01 microgam cho mdi kilogam thé trong (ug/kg) dén 100 miligam cho méi
kilogam thé trong (mg/kg).

Cac hop chit c¢6 cong thic (I) va cdc mud6i duge dung clia ching cé thé
dugc st dung duéi dang mot minh chiing nhung néi chung thudng duoc ding duéi
dang dugc phdm trong d6 hop chat c6 cong thic (I)/muéi (hoat chat) dugc két hop
v6i thu6c phu trg, chat pha loang hodc chat mang dugc dung. Cic phuong phép
thong thuong dé Iva chon va diéu ché duge phdm thich hop da duge mo ta trong,
vi du, &n phdm: "Pharmaceuticals - The Science of Dosage Form Designs”, M. E.
Aulton, C hurchill Livingstone, 2nd Ed 2002.

Tuy thudc vao cich ding, s€ t6t hon néu dugc phdm nay chita hoat chat véi
luong nam trong khoédng tir 0,05 dén 99% khéi lugng (phan tram theo kh6i luong),
t6t hon nifa 14 ndm trong khoang tir 0,05 dén 80% khéi luong, ciing t6t hon nita 12
nam trong khoang tir 0,10 dén 70% khéi luong, va tham chi t6t hon nita 12 nam
trong khoang tir 0,10 dén 50% khdi lugng, tinh theo téng khéi Iwong cha dugc
phdm nay.

Sang ch€ ciing dé xudt dugc phdm chia hgp chét cé cong thic (I) hoic
mu6i dugc dung ctia né nhu dugc xé4c dinh & trén két hop véi thuSe phi tro, chat
pha loang hoac chat mang dugc dung.

Séng ché& con dé xuit quy trinh bao ché€ dugc phdm theo sdng ché bao gom
budc tron hop chit c6 cong thitc (I) hodc mudi duge dung clia né nhu duge xac
dinh & trén véi thudc phi trg, chét pha loang hodc chat mang duoc dung.

Céc dugc phdm ndy c6 thé duge ding khu trd (vi du, cho da hoic cho phdi
va/hodc cho dudng khi dao) duéi dang, vi du, kem boi, cidc dung dich, hén dich,
céc ché phdm khi dung heptafloalkan (HFA) va ché phim dang bot kho, vi du, c4c
ché phdm trong cdc dung cu xong da biét nhu Turbuhaler®; hoic qua dudng noi
hép, vi du, ding qua dudng miéng du6i dang céc vién nén, vién nang, siro, bot

hodc hat; hoic cung cdp ngoai duong tiéu héa dudi dang dung dj}:h vo trung, hén
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dich hoac nhii twong ding dé tiém (bao gém finh mach, duéi da, trong co, trong
mach hodc truyén); hoic diing qua dudng truc trang duéi dang thuéc dan.

Dé ding qua dudng miéng, hop chét theo sing ché c6 thé dugc tron véi
thudc phu trg, chit pha loang hodc chét mang, vi du, lactoza, sacaroza, sorbitol,
manitol; tinh bot, vi dy, tinh bot khoai tay, tinh bot ngii c6c hodc amylopectin; din
xudt xenluloza; chat két dinh, vi du, gelatin hodc polyvinylpyrolidon; va/hoic chét
lam tron, vi du, magie stearat, canxi stearat, polyetylen glycol, sip, parafin, va
tuong tu, va sau d6 dugc ép thanh vién nén. Néu vién nén cin duoc bao, thi nhan,
dugc bao ché nhu dugc mo ta & trén, c6 thé dugc bao bing dung dich dudong dic
ma c6 thé chita, vi du, gom arabic, gelatin, bot talc va titan dioxit. Theo cich khac,
vién nén ndy c6 thé dugc bao bing polyme thich hop di dugc hda tan trong dung
moi hitu co dé bay hoi. Theo cich khic, vién nén ndy c6 thé dugc bao bing dung
dich dudng dic c6 thé chita, vi du, gom arabic, gelatin, bot talc va titan dioxit.

DE bao ché vién nang gelatin mém, hop chat theo sdng ché c6 thé dugc tron
v6i, vi du, dau thuc vat hoac polyetylen glycol. C4c vién nang gelatin cing c6 thé
chita cic hat hop chét nay nhd st dung méi td dugc da néu trén cho cac vién nén.
Ngoai ra, cic ché phidm 16ng hodc nita rin clia hgp chat theo sdng ché c6 thé dugc
nhoi vao trong cic vién nang gelatin citng.

Cac ch€ phdm 16ng dé ding qua dudng miéng c6 thé & dang sir6 hodc hén
dich, vi du, cdc dung dich chita hop chat theo séng ché, lugng con lai 1 dwong va
hén hop ctia etanol, nu6c, glyxerol va propylen glycol. Ty ¥, cic ch€ phim long
nhu vay c6 thé chita c4c tic nhan tao mau, cﬁc tdic nhan tao huong vi, sacarin
va/hodc carboxymetylxenluloza lam chét 1am dac hodc céc t4 dugc khic d3 biét

doi v6i chuyén gia trong Iinh vuc k¥ thuat ny.

Diéu ché céc hgp chat
Sdng ché ciing dé xuit quy trinh diéu ché€ hop chat c¢6 cong thic (I) nhu
duoc x4c dinh trén day.

Quy trinh diéu ché chung

Chuyén gia trong Iinh vyc k§ thuat nay cin phai nhan thdy ring cdc hop

chat theo sdng ch€ c6 thé dugc diéu ché, theo céch da biét v6i nhidu quy trinh
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khac nhau. Céc quy trinh néu duéi day chi nhdm minh hoa mét vai trong s6 cac
phwong phdp ma c6 thé dugc st dung dé tdng hop cic hop chét c6 cong thic ().

Séng ch€ ciing d¢ xudt quy trinh diéu ché& hgp chét c6 cong thitc (I) hoic
mu6i dugc dung ciia né nhur dugc x4c dinh & trén bao gém budc phan ing cia hop
chat c6 cong thirc (I):

R" ),

trong d6 R1 1a nhur dwoc x4c dinh & cong thitc (I), v6i hgp chat c6 cong thirc (I1T):

(1),

trong d6 PG la nhém bao vé (vi du, fert-butoxycarbonyl), va ty ¥, sau d6 tién
hanh mot hoac nhiéu trong s cic budc sau: _

- chuyén héa hgp chét c6 cong thitc (I) thanh mot hop chat khéc c6 cong thic (I)

- loai bd nhém bao vé bat ky

- tao ra mudi dugc dung.

Thuén tién, néu quy trinh nay dugc tién hanh véi su ¢6 mit clia bazo nhu
DiPEA hoédc TEA va mot hoac nhiéu tic nhan hoat héa nhu EDCI, 2-pyridinol-1-
oxit, hozc T3P. Thuén tién, néu phan ting nay duoc tién hanh trong dung méi hitu
co nhu DMF hoac DCM & nhiét d9, vi du, ndm trong khoéang tir 20°C dén 100°C,
cu thé 12 & nhiét 46 moi trudng (25°C).

Céc hop chit c6 cong thiic (IT) c6 thé dugc diéu ché bi phan tng chia hop
chat c6 cong thirc (IV):
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trong d6 PG 1a nhém béo vé (vi du, fert-butoxycarbonyl), v6i chat phan tng thich
hop d€ loai bd nhém béo vé PG. Vi du vé chat phan ting thich hop 12 axit formic.
Céc hop chét c6 cong thic (IV) c6 thé duge diéu ché bing cich cho hop

chét c6 cong thirc (V):
i
PG” ™

: Hal (V),

trong d6 PG 1a nhém bdo vé (vi du, tert-butoxycarbonyl) va Hal 12 halogen (vi du,
I hoac Br), phan ting vé6i hgp chat ¢ cong thite (VI) hodc este chia né:
CI)H
HO™ R V)

trong d6 R1 13 nhu dugc xédc dinh & cong thic (I), v6i su ¢ mat clia chat xtc tic
nhu Pd(dppf)Clp.DCM hoic 1,1 bis(di-tert-butylphosphino)feroxen paladi
diclorua va bazo nhu kali cacbonat hoac natri cacbonat. Phéan ing nay thudng duoc
ti€n hanh trong dung moi nhu hén hgp dioxan/nude hodc hdn hop ACN/nuée &
nhiét do, vi du, nidm trong khoang tir 20°C dén 100°C, dac biét 1a & 75°C.

Céc hop chit c6 cong thirc (V) c6 thé dugc diéu ché tir hop chét c6 cong
thic (VII):

O

H\)J\
_N
PG” " “NH,

: Hal (VID),

trong d6 PG 1a nhém bdo vé& (vi du, tert-butoxycarbonyl) va Hal 1a halogen (vi du,
I hoac Br), nho sir dung cdc phuong phép tiéu chudn di cong bs cho quy trinh loai
nuéc clia amit, vi dy, bang chét phan ing Burgess, hodc bing chat phan tng nhu
T3P cung v6i hodc khong cung véi bazo nhu DiPEA, trong dung méi nhu DCM
hoac DMF 6 nhiét 6 ndm trong khodng tir -20°C dén 100°C, vi du, & 0°C.

Céc hop chét c6 cong thitc (VII) c6 thé dugc diéu ché bang cich cho hop
cht c6 cong thitc (VIII): |
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0

N L
N
PG X OH

: Hal (VHI),

trong d6 PG 1a nhém bao vé (vi du, fert-butoxycarbonyl) va Hal 1a halogen (vi du,
I hodc Br), phan ting véi dung dich nuéc amoniac, nhd st dung cic phuong phap
tiéu chudn da cong b6 dé tao ra amit, vi du, v6i su c6 mat clia mot bazo nhu N-
etyl-morpholin hodc DiPEA va tic nhan hoat héa nhu TBTU hoic T3P. Phan dng
nay thudng dugc tién hanh trong dung mai hitu co nhu DMF, & nhiét do ndm trong
khoang tir -20°C dén 100°C, vi du, 6 0°C.

. Céc hop chét c6 cong thitc (VIII) 1a thuong phdm, da biét tir cAc 4n phdm
cong bo (vi du, tir Tetrahedron:Asymmetry, 1998, 9, 503) hodc c6 thé dugc diéu
ch& nho st dung k§y thuat da biét.

Séng ché ti€p theo dé xuét quy trinh diéu ché hop chat c6 cong thiic (D),
hodc mu6i dugc dung clia né, nhu duge xac dinh & trén bao gém budc phan tng

cta hop chét c6 cong thirc (IX),

R (1x),
trong 46 R1 1a nhu dugc xdc dinh & trén va PG 13 nhém bao vé (vi du, tert-
butoxycarbonyl), nho sir dung céc phuong phdp tiéu chudn da cong b6 cho quy
trinh loai nuéc clia amit, vi du, v6i chat phan Wing Burgess hodc vé6i chat phan ting
nhu T3P cung véi hoac khong cung vé6i bazo nhu DiPEA, trong dung moi nhu
DCM hoac DMF & nhiét d6 ndm trong khoang tir -20°C dén 100°C, vi du, & 25°C,
va sau d6 cho phan ting v6i chét phéan ting thich hgp dé loai bd nhém bo vé PG.
Vi du vé chét phan ¢ng thich hop 12 axit formic.

Hop chit c6 cong thiic (IX) c6 thé dugc diéu ché bing cach cho hop chit c6
cong thirc (X), trong d6 PG 1a nhém bao vé (vi du, tert-butoxycarbonyl),
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phén tng v6i halogenua c6 cong thitc (XI), trong d6 R1 12 nhu duoc x4dc dinh &
cong thirc (I),
R—Bu/I (XD),

v6i s c6 mat cha chat xic tdc nhu bis[bis(1,2-diphenylphosphino)etan]paladi(0),
hoac Pd(dppf)Clp.DCM, va bazo nhu kali cacbonat hodc natri cacbonat. Phan ting
nay thudng dugc ti€n hanh trong dung moi nhu hén hgp dioxan/nuéc hoac hdn
hop ACN/nu6c & nhiét d9, vi du, nim trong khoang tir 20°C dén 100°C, dac biét 1a
4 80°C.

Hop chit c6 cong thirc (X) c6 thé duge diéu ché bang cich cho hop chét c6
cong thiic (XII), trong d6 PG 12 nhém bao vé& (vi du, tert-butoxycarbonyl),

I/Br (X1ID),
phan tng v6i ByPing véi s c6 mat cha chat xiic tic thich hgp nhu Pd(dppf)Cl .
DCM va cung véi hoac khong cuing véi 1,1'-bis(dipheﬁylphosphino)feroxen hoac
1.1-bis(di-tert-butylphosphino)feroxen paladi diclorua, cing v6i muéi thich hop
nhu kali axetat, trong dung moi nhu DMSO & nhiét d6 nidm trong khoang tir 60°C
dén 100°C, vi du, & 85°C. _

Hop chit c6 cong thic (XII) c6 thé duge diéu ché bang cdch cho hop chit
c6 cong thitc (XIII):
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1/Br (XTID),
phan tng véi hop chét ¢6 cong thire (1I1):

o
!

N

/
PG e} (1)

trong d6 PG 1a nhém bao vé (vi du, tert-butoxycarbonyl) véi su c6 mit clia mot
bazo nhu DiPEA hodc TEA va tidc nhan hoat héa nhu EDCI, 2-pyridinol-1-oxit,
hodc T3P. Phan tng nay thudong dugc tién hanh trong dung méi hitu co nhu DMF
hodc DCM 6 nhiét do, vi du, ndm trong khoang tir 20°C dén 100°C, cu thé 12 &
nhiét do moi truong (25°C). |

Céc hop chit c6 cong thitc (XIII) c6 thé duge diéu ché bang cich cho hop
chét c6 cong thic (XIV):

H
PG

0]
\f/ﬂ\OH
: I/Br (XIV),

trong d6 PG 1a nhu dugc x4c dinh & cong thitc (VII), phan tng véi dung dich nuéc
- amoniac, nho sir dung cic phuong phdp tiéu chudn di cong bo dé tao ra amit, vi
dy, v6i sy c6 mat clia mot bazo nhu N-etyl-morpholin hoic DiPEA va tic nhan
hoat h6a nhu chat phan tng “uroni” (vi du, TBTU), hodac T3P. Phin tng nay
thuong dugc ti€n hanh trong dung moi hitu co nhu DMF, & nhiét 46 nim trong
khoang tir -20°C dén 100°C, vi du, & 0°C.

Hop chat c6 cong thic (IX) c6 thé duge diéu ché bang c4ch cho hop chit c6
cong thie (XII) trong d6 PG 1a nhém bdo vé& (vi du, fert-butoxycarbonyl), phan
ting v6i hop chat c6 cong thitc (VI) hoic a boronat este clia né, véi st c6 mit clia
chét xdc tdc nhu bis[bis(1,2-diphenylphosphino)etan]paladi(0) hoac Pd(dppf)Cl, .
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DCM va bazo nhu kali cacbonat hoac natri cacbonat. Phan tng nay thudng duoc
tién hanh trong dung mo6i nhu hén hgp dioxan/nuéc hodc ACN/nuée & nhiét do, vi
du, ndm trong khoédng tir 20°C dén 100°C, dic biét 1a & 80°C.

Sang ché ti€p theo d€ xudt quy trinh diéu ché hgp chat cé cong thitc (I),
hodc mu6i duge dung ctia n6, nhu dugc xdc dinh & trén bao gém budc phan vng
cta hop chit c6 cong thite (XV):

C§ \

Br/l XV),
trong d6 PG 1a nhém bdo vé (vi du, tert-butoxycarbonyl), véi hgp chat c6 cong
thitc (VI) hoic este clia né, trong d6 R1 1a nhu duoe x4c dinh & cong thitc (1), v6i
su c6 mat ctia chat xdc tdc nhu Pd(dppf)Cly.DCM hoic 1.1 bis(di-tert-
butylphosphino)feroxen paladi diclorua 92‘1 bazo nhu kali cacbonat hoac natri
cacbonat. Phin ting nay thudong dugc tién hanh trong dung méi nhu hén hop
dioxan/nudc hodc hén hop ACN/nuée & nhiét d9, vi du, ndm trong khoang tir 20°C
dén 100°C, dac biét 1a & 75 °C, va sau d6 cho phan ting véi chét phan ting thich
hop dé loai bé nhém bao vé PG. Vi du vé chz‘it phan g thich hop la axit formic.

Céc hop chat c6 cong thitc (XV) c6 thé dugc diéu ché tir cic hop chét c6
- cong thic (XII) nhd sir dung céc phuong phép tiéu chuén di cong bs cho quy trinh
loai nudc cia amit, vi du, bang chat phan tng Burgess hoic chit phan tng nhu
TBTU hoéc T3P cling v6i hoac khong ciing v6i bazo nhu DiPEA, trong dung moi
nhu DCM hodc DMF & nhiét d6 nam trong khoang tir -20°C dén 100°C, vi du, &
25 °C.

Séng ché ti€p theo dé xudt quy trinh diéu ch& hop chit c6 cong thic (I)
hodc mudi dugc dung clia né nhu dugc xdc dinh & trén bao gdm buéc phan ing
ctia hgp chat c6 cong thirc (XVI):
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R™ (xv,

trong dé R! 13 nhu duoc xéc dinh & cong thic (I), v6i hop chét c6 cong thic (III),
thudng dugc tién hanh véi sy c6 mit clia mot bazo nhu DiPEA hodc TEA va mot
hoic nhiéu téc nhan hoat héa nhu EDCI, 2-pyridinol-1-oxit, hoac T3P, tiép d6 12
biing ch4t phan tng phan tng loai nuéc nhu T3P. Phan Ung nay thuong dugc tién
hanh trong dung méi hitu co nhu DMF hoic DCM & nhiét d9, vi du, nim trong
khoang tir 20°C dén 100°C, cu thé 12 & nhiét do mai trudong (25°C).

Céc hop chit c6 cong thitc (XVI) c6 thé dugc diéu ché tir phan ting cia hop
chét cé cong thic (VII) v6i hgp chét c6 cong thitc (VI) hoac este ctia n6, trong d6
R1 13 nhu duoc x4c dinh & cong thitrc (I), v6i sy ¢6 mat clia chit xdc tic nhu
Pd(dppf)Clp . DCM hoac 1.1 bis(di-tert-butylphosphino)feroxen paladi diclorua va
bazo nhu kali cacbonat hodc natri cacbonat. Phan ing nay thudng dugc tién hanh
trong dung moi nhu hén hop dioxan/nude hoac hén hop ACN/nuée & nhiét do, vi
du, nam trong khoang tir 20°C dén 100°C, dac biét 1a & 75°C, ti€p d6 loai ra nhém
bao vé ctia PG. |

Hop chat c¢6 cong thic (II0):

(11D,
trong d6 PG 1a nhém bao v¢ (vi du, tert-butoxycarbonyl) 12 thuong phdm, hoac c6
thé dugc diéu ché tir hop chét c6 cong thitc (XVII):
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nho st dung cac phuong phdp da cong bs dé thity phan este ém diu (vi du, tir Tetr.
Lett., 2007, 48, 2497), vi du bang LiBr va bazo nhu TEA, trong dung m6i nhu hén
hop ACN/nuéc, vi du, & 25°C.

Hop chiét c6 cong thic (XVII), trong d6 PG 1a nhém béo vé (vi du, tert-
butoxycarbonyl), c6 thé dugc diéu ché tir hop chét c6 cong thitc (XVIII):

| (XVIID),
nhd st dung tac nhan khir, vi du, BH3-DMS, trong dung moéi nhu THF, & nhiét do
nam trong khoéng tir 0 dén 40°C, vi du, & 25°C. |
Hop chiét cé cong thitc (XVIII), trong d6 PG 1a nhém bao vé (vi du, tert-
butoxycarbonyl), c6 thé dugc diéu ché tit hop chat c6 cong thic (XIX), nhd sir
dung qud trinh bién d6i béng xic tic sinh hoc dé€ tao lactam héa chon loc, vi du,
st dung lipaza nhu Novozym 435, trong dung méi nhu ete, vi du, dioxan, & nhiét
d6 nim trong khoang tir 0 d&n 80°C, vi du, & 55°C, tiép d6 véi cac diéu kién dé

dua vao nhém bao vé PG.

o
H3C\OJJ\/\ o
.., (o)
HZN\) lr “CH,

| © (XIX),
Hop chat c¢6 cong thic (XIX) c6 thé dugc diéu ché tir hop chat cé cong thitc
(XX):

Hac\o/u\/\o
PG! \)
\rr “w Ocn,

trong d6 PGl va PG 1a c4c nhém bao vé (vi du, bensyl), sir dung c4c diéu kién dé
hydro héa, vi du, st dung H) (g), va chat phan img nhu paladi dihydroxit trén
cacbon, trong dung moéi nhu metanol hoac dioxan, duéi 4p suét, vi du, 10 bar

(10.10.°Pa), & nhiét do nim trong khoang tir 25 dén 80°C, vi du, & 40°C.
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Hop chit c6 cong thitc (XX), trong d6 PGl va PG2 12 c4c nhém bao vé (vi
du, bensyl), c6 thé dugc diéu ché tir hop chit c6 cong thire (XXI):
OH

\)""’/ O\
N r( CH,

PG’ o)

1
PG~

(XXD), |
trong 46 PGl va PG2 1a c4c nhém béo vé (vi du, bensyl), sir dung céc di€u kién
cho phan itng Oxa-Michael, phan ing v6i metyl propynoat, vé6i sy ¢c6 mat ctia mot
bazo nhu 4-metylmorpholin, trong dung moéi nhu toluen, & nhiét do nim trong
khoang tir 0 dén 100°C, vi du, & 25°C.

Hop chit ¢6 cong thite (XXT), trong d6 PGl va PG2 1a c4c nhém bao vé (vi
du, bensyl), c6 thé dugc diéu ché tir phan tng ctia bensyl amin dugc bio vé hai ldn
(vi du, dibenzylamin) véi (S)-metyl oxiran-2-carboxylat, trong dung méi nhu
etanol, & nhiét 40 ndm trong khoéng tir 0 dén 78°C, vi du, & 70°C.

Theo cich khac, hgp chat c6 cong thic (III):

S
r

N

/
PG O am,

trong d6 PG 1a nhém bao vé (vi du, tert-butoxycarbonyl) c6 thé duoc diéu ché tir

qud trinh oxy héa hogp chat c6 cong thic (XXII):

(3
Jl‘lll’/OH

N
/

PG (XX,
vi du, stt dung céc chét phan iing nhu TEMPO, va natri hypoclorit, ty ¥, v6i su ¢6
mat ciia mudi nhu natri bromua, trong dung moéi nhu DCM/nuéc, va véi su c6 mat
clia chit d¢m nhu NaHCO3, va chdt xdc tdc chuyén pha nhu tetrabutylamoni
bisulphat, & nhiét 46 nadm trong khoang tir 0 dén 100°C, vi du, & 25°C.
Hop chat c6 cong thitc (XXII), trong d6 PG 1a nhém bdo vé (vi du, tert-
butoxycarbonyl) c6 thé dugc diéu ché tir hop chét c6 cong thic (XXIII):
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N OMs

O,PG2

OH (XXIID),
trong 46 PG1 va PG2 1a c4c nhém bao vé (vi du, bensyl), bing cdch cho phan tng
VOi bazo nhu natri hydrua, trong dung moéi nhu THF, & nhiét 6 nam trong khoéng
tir 0 dén 60°C, vi du, & 25°C, ti€p d6 1a chuyén héa qua lai cdc nhém bao vé PG,
PGl va PG2, nhu duoc xac dinh & cong thic (XXIT) va (XXIII).

Hop chit c6 cong thie (XXIIT), trong d6 PGl va PG2 1a cdc nhém bao vé
(vi du, bensyl), c6 thé dugc diéu ché tir phan ting cia 3-aminopropanol da dugc
bao vé (vi du, N-bensyl-3-aminopropanol) véi (S)-2-((benzyloxy)metyl)oxiran,
trong dung moi nhu etanol hoac propanol, & nhiét 46 nim trong khoéng tir 0 dén
70°C, vi du at 40°C, ti€p d6 1a phan tng ciia hgp chét tho nay véi metansulfonyl
clorua, v6i st c6 mat ciia bazo nhu DiPEA, trong dung m6i nhu DCM, & nhiét do
ndm trong khoang tir -10 dén 25°C, vi du, & -5°C.

Céc hop chat c6 cong thic (VI) hoic este cta né, (VIII), (XI) va (XIV) 1a
thuong phdm, da biét tir cdc &n phdm cong b6 hoidc c6 thé dugc diéu ché nhd sit
dung k¥ thuat da biét.

Chuyén gia trong linh vyc k§y thuat nay cdn phai hiéu ring trong cic quy
trinh theo sdng ché€ cdc nhém chic nhat dinh nhu cdc nhém hydroxyl hoic amino
trong cic chat phan tng c6 thé can phéi dugc bdo vé bdi cdc nhém bao vé. Do vay,
viéc diéu ché cic hop chz‘it'cé cong thic (I) c6 thé bao goém, & giai doan thich hop,
viéc loai bd mot hodc nhi€éu nhém bao vé.

Chuyén gia trong Iinh vuc k§ thuat nay cén phai hiéu ring trong giai doan
bt ky ctia quy trinh diéu ché€ cdc hgp chat c6 cong thitc (I), cdc hén hop cha céc
chat dong phan (vi du, cdc chat triét quang) cia cdc hgp chét twong ng véi cong
thitc bat ky trong s6 cac cong thic (ID)-(V), (VID-(X) va (XXID)-(XVI) c6 thé
duoc dung. & giai doan bat ky cla quy trinh diéu ché nay, chét déng tach thé don
c6 thé dugc tao ra bang céch phan 1ap n6 ra khoi hén hop ciia céc chét déng phan
(vi du, chit triét quang) nho 4p dung, vi du, qua trinh tich sic ky bat doi xtng.

Viéc bdo vé va loai ra nhém bao vé cdc nhém chitc da dwoc mo ta trong cic

&n phdm ‘Protective Groups in Organic Synthesis’, 4th Ed, T.W. Greene and
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P.G.M. Wuts, Wiley (2006) va ‘Protecting Groups’, 3'd Ed P.J. Kocienski, Georg
Thieme Verlag (2005).

Mot phuong 4n ti€p theo bao ham cdc mudi dugc dung cha cic hop chat c6
cong thirc (I).

Mot mu6i ciia hgp chét c6 cong thitc (I) c6 thé ¢6 1gi nhd mot hodc nhiéu
dac tinh hod hoc hoac vat 1y ctia n6, nhir do 6n dinh khi thay déi nhiét do va do
bén, hoac do tan dugc mong mudn trong HyO, dau, hoac dung méi khac. Trong
mot s6 trudng hop, mudi c6 thé duge dung dé b trg cho viéc phan lap hoic tinh
ch€ hop chat nay. Theo mot s§ phuong 4n (dac biét 1a khi mu6i duge du dinh dé
cung cip cho dong vat, vi du, ngudi, hoac 1am mot chét phan tng dé sir dung cho
viéc tao ra hgp chat hoac muéi dugc dy dinh dé cung cip cho dong vat), mudi nay
1a mu6i duge dung.

Néu hop chit c6 cong thiic (I) 6 tinh axit thoa ddng, thi cic mudi duge
dung bao gém, nhung khong chi gi6i han &, mudi kim loai kiém, vi du Na hoic K,
mudi kim loai kiém thé, vi du, mu6i Ca hoic Mg, hodc mu6i amin hitu co. Khi
hop chét c6 cong thitc (I) ¢6 tinh bazo thod déng, thi cdc muéi dugc dung bao
gom, nhung khong chi gi6i han &, cdc muoi cong axit vo co hoac hitu.

C6 thé c6 nhiéu hon mot cation hozc anion tuy thudc vao s§ lugng nhém
chitc c6 mat va héa tri ctia cic cation hodc céc anion.

Tong quan vé cdc mudi thich hop c6 thé xem trong c4c 4n phdm: Berge et
al.,J. Pharm. Sci., 1977, 66, 1-19 hoic “Handbook of Pharmaceutical Salts:
Properties, selection and use”, P.H. Stahl, P.G. Vermuth, [UPAC, Wiley-VCH,
2002.

Trong mot mudi, sy chuyén giao proton xdy ra giita hgp chat c6 cong thic
() va ion trdi ddu cia mu6i nay. Tuy nhién, trong mot s6 trudng hop sy chuyén
giao proton c6 thé khong hoan toan va thé rin khong hoan toan 13 muéi. Trong
trudng hop nhu vay, hop chat c6 cong thic (I) va cic phan tir “d6ng c4u thanh”
trong thé rén ndy chl yéu 1a twong téc thong qua cic luc khong ion nhu lién két
hydro. Diéu dugc thira nhan 12 qu4 trinh chuyén giao proton thirc t& 13 lién tuc, va
c6 thé thay d6i theo nhiét do, va do d6 thoi diém ma tai d6 mudi dugc mo ta uu

tién & dang dong tinh thé d6i khi mang tinh chii quan.
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Néu mot dong cau thanh axit hodc bazo & thé rin & nhiét do trong phong va
khong c6 hoac chi c6 su chuyén giao mot phan proton giita hop chiét c6 cong thic
(D) va dong c4u thanh axit hoic bazo nhu vay, thi c6 thé din dén viéc tao ra déng
tinh thé ciia d6ng c4du thanh nay va hop chét c6 cong thic (I) thay vi tao ra mu6i.
‘T4t cd cc dang déng tinh thé nhu vay ciia hop chét c6 cong thirc (I) déu dugc bao
ham béi sdng ché.

Céc hop chit c6 cong thitc (I) c6 thé céu thanh cdc hén hop gdm mudi cha
né va cdc dang dong tinh thé. Diéu ciing s& dugc hiéu 13 sang ché bao ham céc
hén hop mudi/déng tinh thé clia hgp chat c6 cong thitc (I). _

Céc mudi va déng tinh thé c6 thé dugc dac ta nho st dung k§ thuat d3 biét,
vi du, nhiéu xa bot tia X, nhiéu xa tia X tinh thé don (vi du, dé d4nh gi4 vi tri
proton, do dai lién két hoac goc lien két), NMR trang thdi ran, (d&€ d4nh gi4, vi du,
do dich héa hoc ctia C, N hoic P) hodc phuong phap quang phd (dé do, vi du, cic
tin hiéu O-H, N-H hodc COOH va cic d96 dich pic IR thu dugc tit lién két hydro).

Diéu ciing s& duogc hiéu 12 cdc hgp chdt nhat dinh c6 cong thic (I) c6 thé
ton tai & dang da solvat héa, vi du, cdc hydrat, bao gém céc solvat clia mudi dugc
dung cuia hgp chat cé cong thie (I).

Theo mét phuong 4n ti€p theo, mot vai hgp chat c6 cong thic (I) ¢b thé c6
mat dudi dang cdc chat triét quang va cdc hon hogp triét quang, cic chat déng phan
d6i anh don, céc chét dong phﬁn khong doi quang riéng biét va cdc hén hgp déng
phan khong d6i quang. Cin phai hiéu ring sing ché€ bao ham tat ca cdc dang dong
phéan nhu vay. Mot vai hop chat ¢6 cong thic (I) cé thé.,cbn chita c4c lién két (vi
du, céc lién két cacbon-cacbon, cic lién két cacbon-nito nhu cic lién két amit)
trong d6 sy quay lién két dugc han ché€ trong pham vi lién két cu thé, vi du, su han
ch€ dugc tao ra do st c6 mat cua lién két vong hodc lién két doi. Do d6, cin phai
hiéu rdng sdng ché bao ham tit ca cdc dang déng phan nhu vay. Mot vai hop chat
c6 cong thifc () c6 thé con bao gém cac nhiéu dang hé bién. Can phai hiéu ring
sdng ch€ bao ham tét ca cic dang hd bién nhu vay. Cic chit déng tich thé c6 thé
dugc tich bang cdch sir dung cdc ky thuat thong thudng, vi du, sic ky hoic két
tinh phan doan, hodc céc chét déng tich thé ndy c6 thé duoc tao ra bdi qua trinh
tdng hop chon loc 1ap thé.
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Theo mot phuong 4n ti€p theo, cdc hgp chat c6 cong thitc (I) bao ham céic
dén xuét di dugc gdn nhin phéng xa (hodc “da dugc dénh d&u phéng xa”) clia hop
chat c6 cong thitc (I). Mot dan xuat nhu vay 1a din xuét clia hgp chat c6 cong thic
(D trong d6 mot hoac nhi€u nguyén tir dugc thay th€ bing nguyén tir c6 khéi
luong nguyén tir hoac chi s6 khdi luong khéc véi khéi luong nguyén tir hoic chi s6
khai lugng thuong thdy trong tu nhién. Cdc vi du vé cc nuclit phéng xa cé thé
dugc két hop bao gém 2H (con duge viét tit 1a “D” d6i véi doteri).

Theo mot phuong 4n ti€p theo, cac hgp chét cé cong thitc (I) c6 thé dugc
cdp dudi dang tién dugc chét ma né bi pha v trong co thé ngudi hoac dong vat dé

tao ra hop chat cé cong thitc (I). Cac vi du vé tién dugc chat bao gém cic este dé
* thity phén in vivo clia hop chét ¢6 cong thic (T).

Este dé thily phan (d& phan giai) in vivo clia hgp chat cé cong thitc (I) chita
nh6ém carboxy hodc hydroxy, vi du, 1a mét este dugc dung ma né bi thiy phan
trong co thé ngudi hodc dong vat dé tao ra axit hoac rugu géc. Vi du vé céc din
xudt tién dugc chat este c6 thé tim thdy trong an phdm: Curr. Drug. Metab. 2003,
4,461.

Céc dang khic nhau cua tién duogc chat 12 da biét trong linh vyc ky thuat
nay. Vi du vé cdc din xuét tién dugc chat c6 thé tim thdy trong 4n phdm: Nature

Reviews Drug Discorvery 2008, 7, 255 va c4c tai liéu trich dan dugc néu & day.

Vi du thuc hién sang ché

Séng ché ti€p theo s& dugc giai thich ti€p bang céc vi du khong nhim muc
dich gi6i han pham vi cua né dudi day.
(i) Trir khi c6 quy dinh khéc, phé 1H NMR da duoc ghi lai trén quang phd k&
Bruker Avance III chay vé6i cuong do truong 400, 500 hoic 600MHz. Mot trong
cdc pic trung tam clia clorofom-d (CDCl3; 3y 7,27ppm), dimetylsulfoxit-dg (dg-
DMSO; 6y 2,50ppm) hodc metanol-d4 (CD30D; 8y 3,31ppm) duoc sir dung 1am
chuén.
(ii) Phé kh6i MS da dugc ghi lai trén Micromass ZQ single quadrapole LC-MS
hodac Quattro Micro LC-MS-MS, theo HPLC phan tich, nhd s dung cot

Phenomenex Luna 5p C18 (2), 100 x 4,6mm (cot bao vé tang thém), va gradien
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ACN chita 0,1% axit formic trong dung dich nuéc 0,1% axit formic, hoic cot
Waters Xterra MS 5p C18 , 100 x 4,6mm (cOt bao vé tang thém), va gradien ACN
trong dung dich nuéc 10mM amoni hydro cacbonat. Qua trinh ion héa 13 mot
ESCI thong thudng (qud trinh ion héa kép) tity chon cho ca hai dit liéu phd khai
ESI (ion héa phun dién tif) va APCI (ion héa héa hoc dp suét khi quyén) tir mot
14n chay don. Theo c4ch khic, cdc thir nghiém LC-MS dugc tién hanh nho sit dung
hé thong Waters Acquity UPLC két hop thiét bi quang phd khéi Waters Xevo Q-
ToF & ch€ do ESI. Hé thong UPLC dugc trang bi ca cot BEH C18 (1,7um, 2,1 x
50mm) két hop v6i chat dém 46mM amoni cacbonat/NH3 & do pH 10, 14n cot HSS

C18 (1,8um, 2,1 x 50mm) két hgp v6i chat dém 10mM axit formic, ImM amoni
format & do pH 3. Khi céc tri s6 cho m/z dugc dua ra, thi néi chung chi c4c ion
biu thi khéi lugng gbc duge néu, va céc ion khéi dugc dé trong ngodc gém céc
ion khéi duong hodc am: [M]+, [M+H]+, [M-H]- hodc [M+2H-BOC]+.

(iii) C4c hop chat néu & cdc d€ muc chinh va cdc dé muc phu trong cic vi du va
cdc quy trinh di€u ch€ dugc goi tén nhd st dung phdn mém goi tén TUPAC
ACD/Name 2012 ciia Acdlabs. | |

(iv) Trur khi ¢6 quy dinh khic, cdc nguyén liéu ban ddu c6 ban trén thi trudng, va
tdt ca cdc dung moi va céc chat phan dng thuong mai déu thuoc loai diing trong
phong thi nghiém va dugc sir dung & dang v6n c6 cta ching. Trit khi c¢6 quy dinh
khéc, cic quy trinh dugce thyuc hién & nhiét 3o moi trudng, tifc 12 nim trong khoang
nhiét d tir 17 dén 28°C va, khi thich hgp, dudi moéi trudng khi tro nhu nito.

(iv) Phép phan tich nhiéu xa tia X dugc thuc hién theo céac phlio‘ng phép tiéu
chudn, ching c6 thé dugc tim théy trong c4c 4n phdm, vi du, Kitaigorodsky, A.L
(1973), Molecular Crystals and Molecules, Academic Press, New York; Bunn,
C.W. (1948), Chemical Crystallography, Clarendon Press, London; hoic Klug,
H.P. & Alexander, L.E. (1974), X-ray Diffraction Procedures, John Wiley & Sons,
New York.

Céac miu dugc gin trén trén kep phién tinh thé silic don (SSC) va nhiéu xa
bot tia X da dugc ghi lai bing PANalytical X’Pert PRO (hinh hoc phan xa, buéc
séng cua tia X 1,5418 A chiéu xa déng duoc loc bing niken, dién ap 45kV, mic
do phét xa soi nung 40mA). Cic khe chéng phan tdn va phan ky bién tr dong
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dugc st dung va cdc miu dugc quay trong khi do. Cdc méu dugc quét trong
khoang 2-50 °2 Theta bing c4ch sir dung chiéu rong bac 0,013° va thdi gian dém
116 hodc 233 giay nho sit dung b do PIXCEL (chiéu dai hoat dong 3,35 °2
Theta).

Trong Iinh vuc k§y thuat ndy, da biét ring miu hinh nhi&u xa bot tia X c6 thé
thu dugc ma c6 mot hoac nhiéu sai s§ do tuy thudc vao cic diéu kién do (nhu thiét
bi, qué trinh diéu ch€ méu hoic thi€t bj dugc st dung). Cu thé, néi chung di biét
rang cudng d¢ trong mot miu hinh nhiéu xa bot tia X c6 thé dao dong tuy thudc
vao céc diéu kién do va qud trinh tao miu. Vi du, chuyén gia trong linh vuc k§
thuat nhiéu xa bot tia X ciing cdn phai nhan thdy ring cuong d6 twong d6i cia cic
pic c6 thé thay ddi tiry theo dinh huéng clia mAu trong thit nghiém va vao loai va
ch€ do thiét 1ap cho dung cu dugc sir dung. Chuyén gia trong linh vuc k§ thuat nay
cling cn phai hiéu ring vi trf clia cdc phén xa c6 thé bi 4nh huéng béi cao do
chinh x4c ma & d6 miu dugc dat trong nhiéu xa k& va mic can bing khong clia
nhiéu xa k€. D¢ phing bé mat cha mu ciing c6 thé c6 anh hudng nhé. Do dé,
chuyén gia trong linh vuc ky thuat nay can phai thay ring dit liéu cia miu hinh
nhi€u xa dugc dwa ra trong Bin mo t4 khong dugc két ciu dé biéu thi dudi dang
tuyét d6i va dang tinh thé bat ky cho mAu hinh nhiu xa bot gin nhu gicng hét véi
mau hinh nhiéu xa da néu 12 ndm trong pham vi clia sdng ché (xem c4c thong tin
cu thé hon trong &n phdm: Jenkins, R & Snyder, R.L. ‘Introduction to X-Ray
Powder Diffractometry’ John Wiley & Sons, 1996).

N6 chung, sai s6 do ciia géc nhiéu xa trong nhiéu xa bot tia X c6 thé
lanam trong khodng cong hoic trir 0,1°2-theta, va mic d¢ sai s6 do nhu vay cin
dugc xét dén khi danh gi4 dir liéu nhiéu xa bot tia X. Hon thé nita, cAn phéi hiéu
rang céc cudng do c6 thé dao dong tuy thudc vao cdc diéu kién thir nghiém va qua
trinh diéu ch€ méu (vi du, vu tién sy dinh huéng). Cdc dinh nghia sau da duoc sir
dung do6i v6i cudng do twong dGi (%): 81-100%, vs (rat manh); 41-80%, str
(manh); 21-40%, med (trung binh); 10-20%, w (y€u); 1-9%, vw (rét yéu).

Céc chit viét tat sau duoc st dung:

ACN Axetonitril

Chit phan tng Burgess | Metyl N-(trietylamonisulfonyl)carbamat
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BH3-DMS Phitc chit boran dimetyl sulfua

CDI 1,1'-carbonyldiimidazol

DCM Diclorometan

DMF N,N-dimetylformamit

DMSO Dimetyl sulfoxit

DiPEA Diisopropyletylamin (ba zo Hunig)

EDCI 1-etyl-3-(3-dimetylaminopropyl)carbodiimit hydroclorua

EtOAc Etyl axetat

g gam

h gio

HATU (1-[bis(dimetylamino)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridini 3-oxid hexaflorophosphat)

HPLC Séc ky 16ng hiéu suit cao

L lit

LC Sac ky 1ong

LCMS Sac ky 16ng-phd khai

min phuit

mL Mililit

MTBE Metyl tert-butyl ete

Pd(dppf)Clp . DCM

[1,1'-bis(diphenylphosphino)feroxen]dicloropaladi(Il),

phitc chat véi diclorometan

PinpB> Bis(pinacolato) diboron

rt Nhiét do trong phong

T3P Propylphosphonic anhydrit

TBTU O-(benzotriazol-,1-,yl),-N,N,N’,N'-tetrametyluroni
tetrafloborat

TCNB 1,2,4,5-tetracloro-3-nitrobenzen

TEA Trietylamin

TEMPO 2,2,6,6-tetrametylpiperidin 1-oxyl

THF Tetrahydrofuran '
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XPhos 2-dixyclohexylphosphino-2',4',6'-triisopropylbiphenyl

Diéu ché€ cdc hop chat trung gian boronat este
Boronat este 1
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3,7-dimetyl-1,3-benzoxazol-2(3H)-on
1) 5-clo-7-metyl-1,3-benzoxazol-2(3H)-on

' CDI (3,09g, 19,0mmol) dugc bd sung vao dung dich 2-amino-4-clo-6-
metylphenol (2,5g, 15,9mmol) trong THF (65mL). Phan tng nay duoc gia nhiét
v6i syt héi Iuu trong 2,5 gid trude khi duge 1am lanh xuéng nhiét 46 trong phong.
Hén hop phan ting nay dugc chuyén vao phéu tdch va dugc pha loang bing EtOAc
(100mL). Hén hop ndy duoc rita 14n Iuot bing dung dich axit clohydric 2M, dung
dich nuéc bao hoa cta natri hydro cacbonat va dung dich natri clorua da bao hoa.
Phén chiét hitu co dugc 1am kho (natri sulfat), duge loc va dugc co dudi 4p sudt
gidm d€ cho hop chat néu & dé muc phy ndy 13 chét rin mau nau nhat (2,89g,
98%).. 1H NMR (400MHz, DMSO-dg): 11,84 (s, 1H), 7,10 (d, 1H), 7,06 (d, 1H),
2,37 (s, 3H).
i) 5-clo-3,7-dimetyl-1,3-benzoxazol-2(3H)-on

Xesi cacbonat (2,65g, 8,12mmol) dugc bd sung vao dung dich 5-clo-7-
metyl-1,3-benzoxazol-2(3H)-on (1,50g, 8,12mmol) trong DMF (100mL). Sau 20
phiit, metyl iodua (0,61mL, 9,84mmol) dugc b6 sung nhd giot vao va duge khudy
& nhiét do trong phong trong 2 gid trude khi rét 1én nuéc-dd (100mL). Chat két tha
mau nau thu dugc dugc thu gom bang cach loc va dugc 1am kho trong 16 chan
khong dé€ cho hop chat néu & dé myc phy nay 12 chit rin mau nau (1,6g, 100%).
1H NMR (400MHz, DMSO-dg): 7,27 (s, 1H), 7,07 (s, 1H), 2,31 (s, 3H) (mot CH3
dudi pic nudc)
iii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3,7-dimetyl-1,3-benzoxazol-2(3H)-on
Bis(neopentyl glycolato)diboron (342mg, 1,52mmol) va kali axetat

(198mg, 2,02mmol) dugc bd sung dung dich 5-clo-3,7-dimetyl-1,3-benzoxazol-
2(3H)-on (200mg, 1,01mmol) trong 1,4-dioxan (SmL). Hén hop phan tng nay
dugc loai khi duéi khi nito trong 15 phiit truée khi XPhos (19mg, 0,040mmol) va
clo(2-dixyclohexylphosphino-2',4',6"-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
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biphenyl)]paladi(II) (XPhos-Pd-G2, 16mg, 0,020mmol) dugc bé sung vao. Hén
hop phan ting nay dugc gia nhiét & 80°C trong 3 gid. Sau d6, hén hgp phan tng
nay dugc co dudi 4p sudt giam va dugc tinh ché bang cot sic ky silicagel, rira gidi
bang dung dich 0-20% EtOAc trong iso-hexan dé cho Hop chét néu & dé muc nay
12 d4u mau nau sing (184mg, 66%). lH NMR (400MHz, CDCl3): & 7,44 (s, 1H),

7,23 (s, 1H), 3,80 (s, 4H), 3,40 (s, 3H), 2,39 (s, 3H), 1,04 (s, 6H).

Boronat este 2
7-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1-metylquinoxalin-2(1H)-on

Bis(neopentyl glycolato)diboron (1,42mg, 6,30mmol) va kali axetat
(823mg, 8,40mmol) dugc bé sung dung dich 7-brom-1-metylquinoxalin-2(1H)-on
(1,0g, 4,2mmol) trong 1,4-dioxan (15mL). Hb6n hgp phan ng nay dugc loai khi
dudi khi nito trong 30 phiit trudc khi Pd(dppf)Cly . DCM (171mg, 0,21mmol)
dugc bd sung vao. Hén hgp phan ting nay duoc gia nhiét & 80°C trong 3 gid. Sau
d6, hén hop phan ting nay dugc co dudi dp sudt gidm va dugc tinh ché béng cot
sic ky silicagel, rita giai bang 30% EtOAc trong iso-hexan dé€ cho chét rin mau da
cam. Viéc nghién thanh bot ciing véi dietyl ete tao ra Hop chat néu & dé muc nay
1a chét rdn mau tring nhd (340mg, 30%). IH NMR (400MHz, CDCI3): § 8,37-
8,30 (m, 1H), 7,79 (m, 3H), 3,82 (s, 4H), 3,75 (s, 3H), 1,06 (s, 6H).

Boronat este 3
| 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-etyl-1,3-benzoxazol-2(3H)-on
1) 5-brom-3-etyl-1,3-benzoxazol-2(3H)-on

Xesi cacbonat (1,79g, 5,5mmol) dugc bd sung vao dung dich 5-brom-1,3-
benzoxazol-2(3H)-on (1,07g, 5,0mmol) trong DMF (10mL). Etyl iodua (0,44mL,
5,5mmol) dugc bd sung nhd giot vao va phan ing nay dugc khudy & nhiét do trong
phong trong 24 gid. Cac dung moi dugc loai bd dudi 4p suét giam va dau thu duoc
duoc hoa tan trong EtOAc. Phén chiét hitu co dugc rira 14n lugt bang nudc, dung
dich natri clorua da bao hoa, dugc lam kho (magie sulfat), duoc loc va dugc cod
duéi ap sudt gidm. Dau thu duge dugc tinh ché bang cot sic ky silicagel, rira giai
bang hém hop theo ty 1& 1: 2 DCM: iso-hexan dé cho hop chat néu & dé muc phu
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ndy 1 chat rén mau tring (1,06g, 88%). lH NMR (400MHz, CDCI3): & 7,25 (dd,
1H), 7,13 (d, 1H), 7,08 (d, 1H), 3,87 (dd, 2H), 1,39 (t, 3H).
ii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-etyl-1,3-benzoxazol-2(3H)-on
Bis(neopentyl glycolato)diboron (616mg, 2,73mmol) va kali axetat
(487mg, 4,96mmol) dugc b sung dung dich 5-brom-3-etyl-1,3-benzoxazol-
2(3H)-on (600mg, 2,48mmol) trong 1,4-dioxan (10mL). Hén hgp phan tng nay
dugc loai khi dudi khi nito trong 30 phiit tru6c khi Pd(dppf)Clp.DCM (101mg,
0,12mmol) dugc b sung vao. Hén hop phén ting nay dugc gia nhiét & 80°C trong
4 gid. Sau d6, hén hop phan ting nay duogc co dudi 4p sudt gidm va duge tinh ché
bang cot sic ky silicagel, rira gidi bing dung dich 0-20% EtOAc trong iso-hexan
dé cho Hop chét néu & dé muc nay 1a chét rén mau tring nhd (338mg, 57%). 1H
NMR (400MHz, CDCI3): 6 7,60 (d, 1H), 7,41 (s, 1H), 7,19 (d, 1H), 3,90 (dd, 2H),
3,79 (s, 4H), 1,43-1,35 (m, 3H), 1,04 (s, 6H).

Boronat este 4
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-etyl-7-metyl-1,3-benzoxazol-2(3H)-on
1) 5-clo-3-etyl-7-metyl-1,3-benzoxazol-2(3H)-on

Pugc di€u ché theo phuong pﬁép dugc dung cho Boronat este 3, budc 1)
nho sit dung 5-clo-7-metyl-1,3-benzoxazol-2(3H)-on (Boronat este 1, budc i) dé
cho hgp chat néu & d€ muc phu ndy 12 chat rin mau nau (25 8mg, 82%). 1H NMR
(400MHz, CDCl3): & 6,93 (s, 1H), 6,82 (d, 1H), 3,85 (q, 2H), 2,35 (s, 3H), 1,37 (t,
3H).
ii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-etyl-7-metyl-1,3-benzoxazol-2(3H)-
on |

Pugc di€u ché theo phuong phap dugc ding cho Boronat este 1, budc iii)
nho st dung 5-clo-3-etyl-7-metyl-1,3-benzoxazol-2(3H)-on dé cho Hop chét néu &
dé muc nay 1a chét rin mau da cam (285mg, 81%). 1H NMR (400MHz, CDCl3):
67,42 (s, 1H), 7,24 (s, 1H), 3,93-3,83 (m, 2H), 3,78 (s, 4H), 2,37 (s, 3H), 1,41-
1,32 (m, 3H), 1,04 (s, 6H).
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Boronat este 5
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(2-hydroxy-2-metylpropyl)-1,3-
benzoxazol-2(3H)-on
i) 5-brom-3-(2-oxopropyl)-1,3-benzoxazol-2(3H)-on

Puogc diéu ché theo phuong phép dugc ding cho Boronat este 3, budc i)

nhd sir dung 5-brom-1,3-benzoxazol-2(3H)-on va cloaxeton dé cho hop chét néu &
dé muc phu ny 14 chat rin mau vang (1,31g, 94%). 1H NMR (400MHz, CDCl3):

6 7,28-7,24 (m, 1H), 7,11 (d, 1H), 6,93 (d, 1H), 4,59 (s, 2H), 2,31 (s, 3H).
ii) 5-brom-3-(2-hydroxy-2-metylpropyl)-1,3-benzoxazol-2(3H)-on

Metyl magie clorua (1,62mL, 4,87mmol, dung dich 3M trong THF) duoc
bd sung Véo dung dich 5-brom-3-(2-oxopropyl)-1,3-benzoxazol-2(3H)-on (1,31g,
4,87mmol) trong THF (20mL) & 0°C ciing v6i khudy. Sau 1 gid, metyl magie
clorua bé sung (0,81mL, 2,43mmol) dugc bd sung vio. Phan tng nay dugc 1am
4m t6i nhiét dg trong phong va dugc khufy trong 1 gid trude khi 1am nguodi bing
amoni clorua (dung dich nu6c bao hoa). Hén hop phan ing nay duogc pha loang
bang EtOAc va céc 16p dugc tédch. Cdc phén chiét hitu co dwoc rira 14n luot bing
nuéc, dung dich natri clorua da bdo hoa, dugc 1am kho (magie sulphat), dudc loc
va duge c6 du6i 4p sust gidm. Sin phdm tho ndy duoc tinh ché bing cot sic ky
silicagel, rira gidi bang EtOAc va iso-hexan dé cho hgp chat néu & dé muc phu nay
1a chét rin mau nau (428mg, 31%). 1H NMR (400MHz, CDC(lI3): & 8,26 (s, 1H),
7,28-7",23 (m, 1H), 7,16-7,03 (m, 1H), 7,00-6,89 (m, 1H), 3,86 (s, 2H), 1,61 (s,
6H).
iii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-y1)-3-(2-hydroxy-2-metylpropyl)-1,3-
benzoxazol-2(3H)-on

Puogc diéu ché theo phwong phdp duge dung cho Boronat este 3, budc ii)
nho st dung 5-brom-3-(2-hydroxy-2-metylpropyl)-1,3-benzoxazol-2(3H)-on dé
cho Hop chét néu & & muc nay 1a chat rin mau da cam (269mg, 56%). IH NMR
(400MHz, CDCI3): & 8,53 (s, 1H), 7,62 (dd, 1H), 7,42 (d, 1H), 7,06 (d, 1H), 3,96
(s, 2H), 3,76 (s, 4H), 1,62 (s, 6H), 1,11-0,96 (m, 6H).

Boronat este 6
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5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-7-flo-3-metyl-1,3-benzoxazol-2(3H)-on
1) 5-brom-7-flo-1,3-benzoxazol-2(3H)-on

CDI (2,38g, 14,70mmol) dugc bd sung vao dung dich 2-amino-4-brom-6-
florophenol (2,5g, 12,25mmol) trong THF (65mL). Phan tng niy dugc gia nhiét
v6i sy hoi Iuu trong 2,5 gid trude khi duge 1am lanh xudng nhiét do trong phong.
Hén hop phan ting nay dugc chuyén vao phéu tich va dugc pha lodng bing EtOAc
(100mL). Hén hop nay dugc rira 14n lugt biang dung dich axit clohydric 2M, dung
dich nu6c bao hoa ctia natri hydro cacbonat va dung dich natri clorua d3 bao hoa.
Céc phan chiét hitu co dugc 1am kho (natri sulfat), dugc loc va duge co dudi 4p
sudt gidm. Ch4t rAn mau nau sdm thu dugc dugc nghién thanh bot ciing véi dietyl
ete va iso-hexan dé€ cho hgp chét néu & dé muc phu nay 13 chét rin mau nau nhat
(2,01g, 71%). 1H NMR (400MHz, DMSO-dg): 6 12,14 (s, 1H), 7,38 (dd, 1H),
7,16-7,15 (m, 1H).
i1) 5-brom-7-flo-3-metyl-1,3-benzoxazol-2(3H)-on

Dung dich 5-brom-7-flo-1,3-benzoxazol-2(3H)-on (2,01g, 8,74mmol) trong
DMEF (30mL) dugc b3 sung nhd giot vao vao huyén phu chira natri hydrua
(419mg, 1_0,49minol, thé phan tdn 60% trong dau khoéng) trong DMF (50mL) &
0°C ciing v6i khudy. Phan tng nay dwoc 1am &m t6i nhiét d¢ trong phong trong 30
phut Sau d6, dugc 1am lanh lai xuéng 0°C. Metyl iodua (653pL) duge bd sung nhd
giot vao va phan tng dugc dé 4m 1én t6i nhiét do trong phong. Sau 18 gid, phan
ting duwoc 1am mét mot cdch cdn than bing nuée va duoc chuyén vao phéu tach.
Hén hop nay dugc chiét bing dietyl ete (3 14n). C4c phan chiét hitu co duge rita
14n luot bang dung dich natri clorua da bio hoa, dugc 1am kho (magie sulphat),
dugc loc va dugc co dudi 4p sudt giam. Chét liéu thu dugc duoc nghién thanh bot
cling véi dietyl ete va iso-hexan dé cho hop chét néu & 4 muc phu ny 1a chit réin
mau nau nhat (1,38g, 64%). IH NMR (400MHz, DMSO-dg): 6 7,49 (d, 1H), 7,44
(dd, 1H), 3,35 (s, 3H).
iii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-7-flo-3-metyl-1,3-benzoxazol-2(3H)-
on |

Bis(neopentyl glycolato)diboron (1,39g, 6,17mmol) va kali axetat (1,10g,
11,20mmol) dugc b sung dung dich 5-brom-7-flo-3-metyl-1,3-benzoxazol-
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2(3H)—on (1,38¢g, 5,60mmol) trong 1,4-dioxan (20mL). Hon hop phan dng nay
duoc loai khi bang khi nito trong 15 phiit truéc khi Pd(dppf)Clp . DCM (229mg,
0,28mmol) dugc bd sung vao. Hén hgp phén tng niy duoc gia nhiét & 80°C trong
3 gi®. Sau d6, hén hop phan ing nay dugc c6 dudi 4p suat gidm va duoc tinh ché
bang cot sic ky silicagel, rira giai bing 20% EtOAc trong iso-hexan dé cho Hop
chét néu & dé muc ndy 12 chét rin mau nau nhat (1,16g, 75%). |H NMR
(400MHz, CDCI3): 6 7,36 (d, 1H), 7,19 (m, 1H), 3,78 (s, 4H), 3,42 (s, 3H), 1,03
(s, 6H). |

Boronat este 7
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(2,2-difloroetyl)-1,3-benzoxazol-
2(3H)-on
1) 5-brom-3-(2,2-difloroetyl)-7-flo-1,3-benzoxazol-2(3H)-on

DPugc diéu ché theo phuong phép dugc ding cho Boronat este 3, budc i)
nhé' st dung 5-brom-7-flo-1,3-benzoxazol-2(3H)-on (Boronat este 6 budc i) va
2,2-difloroetyl friﬂorometan sulfonat @& cho hgp chat néu & dé muc phu nay l1a
chét rdn mau nau (2,49g, 89%). 1H NMR (400MHz, CDCl3): 6 7,16 (dd, lH)
7,05 (s, 1H), 6,08 (tt, 1H), 4,16 (td, 2H)
i) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(2,2-difloroetyl-2-metylpropyl)-1,3-
benzoxazol-2(3H)-on

Puogc diéu ché theo phuwong phdp duge dung cho Boronat este 3, budc ii)
nho st dung 5-brom-3-(2,2-difloroetyl)-7-flo-1,3-benzoxazol-2(3H)-on dé cho
Hop chét néu & & muc nay 12 chét rdn mau tring nhd (1,15g, 41%). 1H NMR
(400MHz, CDCI3): 6 7,40 (d, 1H), 7,30-7,24 (m, 1H), 6,10 (tt, 1H), 4,23-4,12 (m,
2H), 3,78 (s, 4H), 1,03 (s, 6H).

Boronat este 8
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(2-(dimetylamino)etyl)-1,3-
benzoxazol-2(3H)-on

1) 5-brom-3-(2-(dimetylamino)etyl)-1,3-benzoxazol-2(3H)-on
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2-dimetylaminoetyl clorua hydroclorua (1,21g, 8,41mmol) dugc bd sung
vao 5-brom-1,3-benzoxazol-2(3H)-on (1,80g, 8,41mmol) va kali cacbonat (3,87g,
28,0mmol) trong DMF (10mL). Phan ting nay dugc gia nhiét & 125°C trong 3,5
gi0 trude khi dugc lam lanh xudng nhiét do trong phong va rét 1én nuéc-da. Lép
- nude duge chiét bing EtOAc (4 x 100mL). C4c phanf chiét hitu co di két hop
dugc lam kho (magie sulphat), dugc loc va duge co duéi 4p sust gidm. Dau thu
dugc dugc hoa tan trong dietyl ete, dugc rira bang nude, duge lam kho (magie
sulphat), dugc loc va dugc c6 duéi dp sudt gidm dé cho hop chét néu & dé muc phu
nay 13 ddu mau nau sang (1,63g, 68%). 1H NMR (400MHz, CDClI3): 8 7,23 (dd,
1H), 7,15 (d, 1H), 7,10-7,02 (m, 1H), 3,93-3,85 (m, 2H), 2,69-2,61 (m, 2H), 2,30
(s, 6H).
ii) 5-(5,5-dimetyl-1,3 ,2'-dioxaborinan-2—yl)-3 -(2-(dimetylamino)etyl)-1,3-
benzoxazol-2(3H)-on

Puoc di€u ché theo phuong phép duoc ding cho Boronat este 3, budc ii)
nho st dung 5-brom-3-(2-(dimetylamino)etyl)-1,3-benzoxazol-2(3H)-on dé€ cho
Hop chét néu & d&€ muc nay 1a chét rin mau tring nho (1,15g, 41%). N6 duoc

dung ludn trong budc ti€p theo ma khong cén tinh ché thém.

Boronat este 9
6-(5,5-dimetyl-1,3,2-dioxaborinan-2-y1)-3,3-difloro-1-metyl-1,3-dihydro-2H-
indol-2-on
1) 6-brom-3,3-difloro-1,3-dihydro-2H-indol-2-on

Bis(2-metoxyetyl)amino lwu huynh triflorua (deoxo-fluor, 44,25mL,
22,12mmol, dung dich 50% trong THF) dugc bd sung nhd giot trong 30 phiit vao
huyén phii chifa 6-bromoisatin (2,0g, 8,75mmol) trong DCM (90mL) & nhiét do
trong phong cung véi khudy. Sau 24 gi%, phan tng nay duoc 1am mat mot cach
cén than bang dung dich natri hydro cacbonat da bao hoa (40mL) & 0°C. Cic 16p
duogc tach va cac chat hitu co cac phan chiét duge 1am kho (phéu thiy tinh ky
nuGe/bo tach pha) va duge co duéi 4p sudt gidm. Chat liéu tho nay duogc tinh ché
bang cot sac ky silicagel, rira gidi bing 20% EtOAc trong iso-hexan d€ cho hop
chat néu & dé muc phu nay 1 chat rin mau da cam (1,63g, 74%). |H NMR
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(400MHz, CH30H-dy): 6 7,50-7,46 (m, 1H), 7,36 (dd, 1H), 7,18 (d, 1H), (mot
trao d6i khong dugc quan sat).
i) 6-brom-3,3-difloro-1-metyl-1,3-dihydro-2H-indol-2-on

Pugc diéu ché theo phuong phdp duoc diing cho Boronat este 3, budc i) sit
dung 6-brom-3,3-difloro-1,3-dihydro-2H-indol-2-on va metyl iodua dé cho hop
chét néu & dé muc phu nay 1a chét rdn mau da cam (1,39g, 82%). N6 dugc ding
luén trong budc ti€p theo ma khong cén tinh ché thém.
iii) 6-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3,3-difloro-1-metyl-1,3-dihydro-2H-
indol-2-on

Pugc diéu ché theo phuong phdp duge dung cho Boronat este 3, budc ii) sit
dung 6-brom-3,3-difloro-1-metyl-1,3-dihydro-2H-indol-2-on dé cho Hgp chat néu
& dé muc ndy 1a chit rin mau tring nho (120mg, 8%). 1H NMR (400MHz,
CDCl3): 6 7,62 (t, 1H), 7,55-7,47 (m, 1H), 7,31-7,28 (m, 1H), 3,80 (s, 4H), 3,22
(s, 3H), 1,04 (s, 6H).

Boronat este 10
3-(xyclopropylmetyl)-5-(5,5-dimetyl-1,3,2-dioxaborinan-2-y1)-1,3-benzoxazol-
2(3H)-on

i) 5-brom-3-(xyclopropylmetyl)-1,3-benzoxazol-2(3H)-on

Xesi cacbonat (1,79g, 5,5mmol) dugc bd sung vao dung dich 5-brom-1,3-

benzoxazo_l-2(3H)-on (1,07g, 5,0mmol) trong DMF (10mL). 1
(Brommetyl)xyclopropan (743mg, 5,5mmol) dugc b8 sung nhd giot vao va phan
tng nay dugc khudy & nhiét do trong phong trong 24 gid. Cdc dung méi dugc loai
bo dudi ap suit giéfn va dau thu dugc duge hoa tan trong EtOAc. Phén chiét hitu
co dugc rira bang nuéc, dung dich natri clorua da bdo hoa, duwoc 1am kho (magie
sulfat), duogc loc va duge c6 duéi 4p suat gidm. Dau thu duge dugce tinh ché bing
cot sac ky silicagel, rira gii biang hdn hop véi ty 1é 1:2 clia DCM: iso-hexan dé
cho hop chét néu & dé muc phu ndy 12 chét rin mau tring (918mg, 68%). 1H
NMR (400MHz, CDCl3): 6 7,24 (dd, 1H), 7,17 (d, 1H), 7,13-7,04 (m, 1H), 3,68
(d, 2H), 1,29-1,17 (m, 1H), 0,69-0,54 (m, 2H), 0,51-0,41 (m, 2H).
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i) 3-(xyclopropylmetyl)-5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1,3-benzoxazol-
2(3H)-on

Pugc diéu ché theo phuong phdp duoc dung cho Boronat este 3, budc ii)
nho st dung 5—brom-3-(xycloprobylmetyl)-1,3-benzoxazol—2(3H)—on dé cho Hop
chit néu & dé muc nay 1a chét rin mau nau (520mg, 62%). N6 dugc ding luon

trong budc ti€p theo ma khong can tinh ché thém.

Boronat este 11
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(2-metoxyetyl)-1,3-benzothiazol-
2(3H)-on
1) 5-clo-3-(2-metoxyetyl)-1,3-benzothiazol-2(3H)-on

Puogc diéu ché theo phuong phap dugc diing cho Boronat este 1, budc ii)
nho sir dung 5-clo-1,3-benzothiazol-2(3H)-on va 1-brom-2-metoxyetan dé cho hgp
chat néu & dé muc phu ny 1a chét rin mau vang (3,5g, 89%). 1H NMR (400MHz,
CDCl3): 6 7,32 (d, 1H), 7,22 (d, 1H), 7,13 (dd, 1H), 4,12-4,06 (m, 2H), 3,71-3,65
(m, 2H), 3,34 (s, 3H). |
it) 5-(5,5-dimetyl-1 ,3,2-dioxaborinan-2—yl)-3—(2-metoxyetyl)- 1,3-benzothiazol-
2(3H)-on

Pugc diéu ché theo phuong phap duge ding cho Boronat este 1, budc iii)
nhd st dung 5-clo-3-(2-metoxyetyl)-1,3-benzothiazol-2(3H)-on dé cho Hop chit
néu & dé muc nay 1a chat rdn mau nau nhat (1,02g, 64%). N6 dugc dung lu6n

trong budc ti€p theo ma khong can tinh ché thém.

Boronat este 12
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-isopropyl-1,3-benzoxazol-2(3H)-on
1) 5-brom-3-isopropyl-1,3-benzoxazol-2(3H)-on

DPuoc diéu ché theo phuong phdp dugc diung cho Boronat este 3, budc i)
nhg sir dung 5-brom-1,3-benzoxazol-2(3H)-on va 2-iodopropan dé cho hop chit
néu & d¢ muc phu nay 1a chat rin mau tréng (510mg, 66%). N6 duoc dung luén
trong budc ti€p theo ma khong can tinh ché thém.
ii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-isopropyl-1,3-benzoxazol-2(3H)-on
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Puoc diéu ché theo phuong phép dugc diing cho Boronat este 3, budc ii) nho sir
dung 5-brom-3-isopropyl-1,3-benzoxazol-2(3H)-on dé cho hgp chit néu & dé muc
phu nay 1a chit rin mau nau (132mg, 19%). N6 dugc dung luén trong budc tiép
theo ma khong cén tinh ché thém. |

Boronat este 13
6-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-4-metyl-2H-1,4-benzoxazin-3(4H)-on

Puogc diéu ché theo phuong phap dugc ding cho Boronat este 3, budc ii) sit
dung thuong phim 6-brom-4-metyl-2H-1,4-benzoxazin-3(4H)-on d& cho Hop chat
néu & dé.muc nay la chat rin mau nau (520mg, 62%). N6 duoc diing luon ma
khong cén tinh ché€ thém.

Boronat este 14
7-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1-metylquinolin-2(1H)-on
i) 7-bromoquinolin-2(1H)-on

Hén hop dang dung dich c6 khudy gém 7-brom-2-cloquinolin  (5,0g,
20,6mmol) trong dung dich nuéc nuGe axit clohydric 5M (133mL) va 1,4-dioxan
(14mL) duoc gia nhiét v6i su hoi luu trong 2 gid. Phan dng duoc 1am lanh va chat
két tia thu duqc duoc thu gom bang cich loc va dugc rira bang nuéc dé cho hop
chat néu & dé muc phu ndy 12 chat rén khong mau (4,3g, 93%). 1H NMR
. (400MHz, DMSO-dg): 6 11,80 (s, 1H), 7,91 (d, 1H), 7,63 (d, 1H), 7,48 (d, 1H),
7,34 (dd, 1H), 6,53 (d, 1H).
i) 7-brom-1-metylquinolin-2(1H)-on

Natri hydrua (320mg, 7,98mmol, thé phan tdn 60% trong ddu khoéng)
dugc bd sung vao dung dich 7-bromoquinolin-2(IH)-on (1,5 g, 6,64mmol) trong
THF khan & nhiét do trong phong dudi moi trudng khi nito ciing vé6i khudy. Sau 1
gi0, hoén hop phan tng ndy dugc 1am lanh xuéng 0°C va metyl iodua (1,88g,
0,81mL, 13,28mmol) dugc bd sung vao va phan tng nay dugc dé 4m cham t6i
nhiét do trong phong. Sau 18 gid, phan ing dugc 1am méat mot cach c4n than bing
nuée (ImL) va dugc c6 duéi 4p suét gidm. Phan can thu duge duge phan bd trong
hai 16p EtOAc va nuéc. Cac 16p dugc tich va 16p nudc dugc chiét bang EtOAc.
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Cé4c phén chiét hitu co da két hop dugc 1am kho (magie sulfat), dugc loc va duogc
c6 dudi 4p sudt gidm. Phan can dugc tdi két tinh tit DCM bing céch bd sung
isohexan d€ cho hop chét néu & @& muc phu nay 1a chét rin khong mau (650mg,
40%). 1H NMR (400MHz, CDCl3): 6 7,62 (d, 1H), 7,53 (d, 1H), 7,40 (s, 1H),
7,35 (dd, 1H), 6,75-6,66 (m, 1H), 3,69 (s, 3H).
ii) 7-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1-metylquinolin-2(1H)-on

- Pugc diéu ché theo phuong phdp dugc diing cho Boronat este 2 di tir 7-
brom-1-metylquinolin-2(1H)-on dé cho Hgp chét néu & dé muc nay 1a chat rin
mau hong nhat (650mg, 88%). 1H NMR (400MHz, CDCl3): 6 7,83 (s, 1H), 7,69-
7,60 (m, 2H), 7,53 (d, 1H), 6,73 (d, 1H), 3,82 (s, 4H), 3,78 (s, 3H), 1,05 (s, 6H).

Boronat este 15
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(tetrahydro-2 H-pyran-4-ylmetyl)-1,3-
benzoxazdl-2(3H)-on
1) 5-brom-3-(tetrahydro-2H-pyran-4-ylmetyl)-1,3-benzoxazol-2(3H)-on
4-(clorometyl)tetrahydro-2H-pyran (500mg, 3,7mmol) duoc bd sung vio 5-
brom-2-benzoxazolinon (795mg, 3,7mmol) va xesi cacbonat (500mg, 7,4mmol)
trong DMF (10mL). Phan ng nay dugc gia nhiét & 110°C trong 48 gid trudc khi
dugc 1am lanh xu6ng nhiét d6 trong phong va rét 1én nude-d4. Chat két tha thu
dugc duge thu gom bing cich loc va duge lam kho trong chan khoéng dé cho hop
chdt néu & dé muc phu ndy 12 ddu mau nau sing (840mg, 73%). l1H NMR
(400MHz, DMSO-dg): & 7,70 (s, 1H), 7,34-7,27 (m, 2H), 3,88-3,78 (m, 2H), 3,71
(d, 2H), 3,25 (td, 2H), 2,11-1,99 (m, 1H), 1,53 (d, 2H), 1,35-1,22 (m, 2H).
ii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(tetrahy dro-2 H-pyran-4-ylmetyl)-
1,3-benzoxazol-2(3H)-on
Pugc diéu ché theo phuong phdp duge ding cho Boronat este 2 di tir 5-
brom-3-(tetrahydro-2H-pyran-4-ylmetyl)-1,3-benzoxazol-2(3H)-on dé cho Hop
chét néu & dé muc nay 1a chat rin mau da cam (440mg, 47%). lH NMR
(400MHz, CDCl3): 6 7,61 (dd, 1H), 7,37 (s, 1H), 3,98 (dd, 2H), 3,79 (s, 3H),

-51-



21600

3,75-3,69 (m, 2H), 3,40-3,32 (m, 2H), 2,25-2,11 (m, 1H), 1,66-1,53 (m, 3H),
1,53-1,39 (m, 2H), 1,04 (s, 6H) (mot H nam duéi pic CHCI3).

Boronat este 16
7-clo-5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-1,3-benzoxazol-2(3H)-on
1) 4-brom-2-clo-6-nitrophenol

Dung dich nuéc axit nitric 70% (11,5mL, 190mol) duoc bd sung cham vao
dung dich 4-brom-2-clorophenol (20,0g, 96,4mmol) trong axit axetic (100mL) &
nhiét d6 trong phong. Chit két tha thu dugc duge thu gom béng cich loc dé cho
hop chat néu & d¢€ muc phu nay 1a chat rin mau vang (24,0g). N6 duoc diing luon
trong budc ti€p theo ma khong cén tinh ché& thém.
ii) 2-amino-4-brom-6-clorophenol

Canxi clorua (443mg, 4mmol) va sat (11,16g, 0,2mol) dugc b sung vao
dung dich 4-brom-2-clo-6-nitrophenol (10,0g) trong etanol (400mL) va nudc
(100mL). Huyén phu dugc gia nhiét & 80°C trong 2 gid. Phan ting nay duoc 1am
lanh, dugc loc va phan dich loc dugc c6 dudi dp suét gidm. Phan cin thu duoc
duoc pha loang bang dung dich natri clorua di bao hoa (500mL) va dugc chiét
bang EtOAc (2 x 500mL). Céc phén chiét hitu co da két hop duoc 1am kho (magie
sﬁlfat), duoc loc va dugce co dudi 4p suét giam dé cho hop chat néu & @& muc phu
nay 12 chat rin mau den (4g, 45%). 1H NMR (400MHz, CDCl3): 8 6,85 (d, 1H),
6,75 (d, 1H), 5,38 (s, 1H), 3,92 (bs, 2H).
iii) 5-brom-7-clo-1,3-benzoxazol-2(3H)-on

CDI (4,0g, 24,6mmol) dugc bd sung vao dung dich c6 khusy ctia 2-amino-
4-brom-6-clorophenol (2,0g, 9,0mmol) trong THF khan (50mL). Hén hop nay
duoc gia nhiét v6i sy héi Iuu trong 2,5 gi¢ dudi moi trudng khi nito. Phéan tng
dugc dé nguoi va cac dung moi duoc loai bd dudi 4p sudt gidm. Phan cin thu dugc
duogc rira bang dung dich nudc axit clohydric 2N truc khi dugc nghién thanh bot
cing v6i metanol dé cho hgp chdt néu & dé muc phu ndy 13 chat rin mau nau
(0,8g, 36%). IH NMR (400MHz, DMSO-dg): 6 12,18 (s, 1H), 7,46 (d, 1H), 7,27
(d, 1H).
iv) 5-brom-7-clo-3-metyl-1,3-benzoxazol-2(3H)-on
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Puoc diéu ché theo phwong phép dugc ding cho Boronat este 1, budc ii) di
tr 5-brom-7-clo-1,3-benzoxazol-2(3H)-on va thay thé xesi cacbonat cho kali
cacbonat d€ cho hop chat néu & dé muc phu nay 14 chat rin mau nau (700mg,
83%). IH NMR (400MHz, CDCl3): 6 7,26 (s, 1H), 7,02 (d, 1H), 3,40 (s, 3H).

v) 7-clo-5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-1,3-benzoxazol-2(3H)-
on

Pugc diéu ché theo phuong phdp dugc diung cho Boronat este 2 di tir 5-
brom-7-clo-3-metyl-1,3-benzoxazol-2(3H)-on dé cho Hop chat néu & dé muc niy
1a chét rén mau trng nhd (170mg, 22%). 1H NMR (400MHz, CDCl3): § 7,59 (s,
1H), 7,28 (s, 1H), 3,78 (s, 4H), 3,41 (s, 3H), 1,03 (s, 6H).

Boronat este 17 ,
3-(2,2-_diﬂoroety1)-5 ~(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1,3-benzoxazol-
2(3H)-on
i) 5-clo-3-(2,2-difloroetyl)-1,3-benzoxazol-2(3H)-on

Xesi cacbonat (3,83g, 11,8mmol) dugc bd sung vao dung dich 5-clo-1,3-
benzoxazol-2(3H)-on (1g, 5,89mmol) trong DMF (20mL), ti€p d6 1a nhd giot 2,2-
difloroetyl triﬂo'rometansulfonat'(l,38 g, 6,5mmol) va hén hop thu duogc duge
khudy & nhiét d¢ trong phong trong 30 phiit. Sau d6, nudc (60mL) duoc bd sung
vao va chat két tha thu dugc duge thu gom béng cich loc, dugc rita bing nuéc va
duoc 1am kho trong chan khong dé cho hgp chat néu & dé muc phu nay 1a chat rin
mau tring (1,25g, 91%). IH NMR (400MHz, CDCl3): 6 7,24-7,18 (m, 1H), 7,08
(m, 1H), 7,01 (s, 1H), 6,17-5,85 (m, 1H), 4,14-4,04 (m, 2H).
ii) 3-(2,2-difloroetyl)-5-(5,5 -dimetyl— 1,3,2-dioxaborinan-2-yl)-1,3-benzoxazol-
2(3H)-on

Puoc diéu ché theo phuong phdp dugc dung cho Boronat este 1, budc iii)
nho sir dung 5-clo-3-(2,2-difloroetyl)-1,3-benzoxazol-2(3H)-on dé cho Hop chit
néu & dé muc nay 12 chét rdn mau tring nhd (670mg, 40%). 1H NMR (400MHz,
CDC13): 67,67-7,61 (m, 1H), 7,48 (s, 1H), 7,21 (d, 1H), 6,26-5,93 (m, 1H), 4,22-
4,19 (m, 2H), 3,78 (s, 4H), 1,03 (s, 6H).
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Boronat este 18
3-(2,2,2-trifloroetyl)-5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1,3-benzoxazol-
2(3H)-on

1) 5-clo-3-(2,2,2-trifloroetyl)-1,3-benzoxazol-2(3H)-on

Xesi cacbonat (3,83g, 11,8mmol), tiép d6 12 2,2,2-trifloroetyl
triflorometansulfonat (1,5g, 6,5mmol) dugc bé sung vao dung dich 5-clo-1,3-
benzoxazol-2(3H)-on (1g, 5,89mmol) trong DMF (20mL). Hén hgp thu dugc duoc
khudy & nhiét d¢ trong phong trong 30 phit. Nudc (60mL) dugc bs sung vio va
chat két tia thu dugc duoc thu gom bﬁng céach loc, dugc rira bang nudc va dugc
1am kho trong chan khong dé cho hgp chét néu & d& muc phu nay 12 chat rin mau
tring (1,31g, 89%). 1H NMR (400MHz, CDCl13): 6 7,19-7,15 (m, 2H), 7,08 (s,
1H), 4,40 (q, 2H).

ii) 3-(2,2,2-trifloroetyl)-5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1,3-benzoxazol-
" 2(3H)-on '

Puogc diéu ché theo phuong phdp duge dung cho Boronat este 1, budc iii)
nho sir dung 5-clo-3-(2,2,2-trifloroetyl)-1,3-benzoxazol-2(3H)-on dé cho Hop chit
néu & dé muc nay 1a chat rin mau tring nhd (670mg, 40%). 1H NMR (400MHz,
CDCl3): § 7,67 (dd, 1H), 7,47 (s, 1H), 7,22 (d, 1H), 4,41 (dd, 2H), 3,78 (s, 4H),
1,03 (s, 6H).

Boronat este 19
5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-1,3-benzothiazol-2(3H)-on
1) 5-clo-3-metyl-1,3-benzthiazol-2(3H)-on

Xesi cacbonat (17,5g, 53,8mmol) dugc bé sung vao dung dich 5-clo-1,3-
benzothiazol-2(3H)-on (5,0g, 26,9mmol) trong DMF (70mL). Sau 20 phiit, metyl
iodua (2,51mL, 40,4mmol) dugc bd sung nhd giot vao. Sau khi hoan thanh viéc b8
sung, hén hop phan tng ndy dugc khudy & nhiét do trong phong trong 2 gidr truée
khi r6t Ién nudc-da (300mL). Chat két tha mau nau thu duge duge thu gom bing

céch loc va dugc 1am kho trong 10 chan khong dé cho hop chat néu & dé muc phu
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ndy 12 chét ran khong mau (4,42g, 82%). lH NMR (400MHz, CDCI3): § 7,35 (d,

1H), 7,17 (dd, 1H), 7,06 (d, 1H), 3,45 (s, 3H).

ii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-1,3-benzothiazol-2(3H)-on
Pugc diéu ché theo phuong phép duge diung cho Boronat este 1, budc iii)

nho sir dung 5-clo-3-metyl-1,3-benzothiazol-2(3H)-on dé cho Hop chat néu & dé

muc ndy 12 chat rdn mau tring nhd (620mg, 15%). 1H NMR (400MHz, CDCl3):

7,61 (dd, 1H), 7,50-7,36 (m, 2H), 3,80 (s, 4H), 3,48 (s, 3H), 1,04 (s, 6H).

Boronat este 20
6-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-4-metyl-2H-1,4-benzothiazin-3(4H)-on
1) Axit 2-((4-brom-2-nitrophenyl)thio)axetic

Kali cacbonat (4,55g, 33mmol) va axit thioaxetic (1,15mL, 16,5mmol)
dugc bd sung lan lugt vao dung dich 4-brom-1-flo-2-nitrobenzen (3,02g, 15mmol)
trong DMF (20mL) cung vé6i khudy & nhiét d6 trong phong. Sau 18 gid, phan tng
duogc pha loang bang EtOAc va nude. C4c 16p duge tich. Lép nuée duoc axit héa
va dugc chiét bang EtOAc. Phén chiét hitu co dugc 1am kho (magie sulphat), dugc
loc va dugc co dudi 4p suét gidm dé€ cho hgp chat néu & dé muc phu nay 14 chét
rin mau vang (2,60g, 59%). 1H NMR (400MHz, DMSO-dg): 6 13,04 (s, 1H),
8,37 (d, 1H), 7,96-7,91 (m, 1H), 7,54 (d, 1H), 4,05 (s, 2H).
ii) 6-brom-2H-1,4-benzothiazin-3(4H)-on

Sat(II) sulfat heptahydrat (18,12g, 65,17mmol) trong nuéc (25mL) duqc b6
sung cham vao dung dich gom amoni hydroxit (26mL) va axit 2-((4-brom-2-
nitrophenyl)thio)axetic (2,6g, 8,93mmol) & nhiét do trong phong. Sau 3 gid, hén
hop phan ting nay dugc loc qua xelit rira bing amoni hydroxit va nu6c. Phén dich
loc dugc axit héa bang duge co axit clohydric va chét két tha thu duoc dugc thu
gom bang céch loc. Ch4t rén ny dugc hoa tan trong EtOAc, dugc 1am kho (magie
sulphat), dugc loc va dugc co dudi 4p sudt gidm dé cho hop chét néu & d& muc phu
“nay 1a chét rin mau vang (1,9g, 93%). 1H NMR (400MHz, DMSO-dg): 6 10,64
(br, 1H), 7,36-7,26 (m, 1H), 7,15 (dd, 2H), 3,49 (s, 2H).
ii1) 6-brom-4-metyl-2H-1,4-benzothiazin-3(4H)-on
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Puoc dieu ché theo phwong phdp dugc ding cho Boronat este 1, budc ii) di
tir 6-brom-2H -1,4-benzothiazin—3(4H)-on d€ cho hop chat néu & dé muc phu nay
1 chat ran mau vang (1,16g, 86%). 1H NMR (400MHz, CDCl3): 6 7,25 (d, 1H),
7,21 (d, 1H), 7,15 (dd, 1H), 3,42 (s, 3H), 3,40 (s, 2H). |
iv) 6-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-4-metyl-2H-1,4-benzothiazin-3(4H)-
on

Pugc diéu ché theo phwong phdp duogc diing cho Boronat este 3, budc ii) sit
dung 6-brom-4-metyl-2H-1,4-benzothiazin-3(4H)-on dé cho Hop chét néu & dé
muc ndy 12 chdt rdn mau tring (655mg, 45%). 1H NMR (400MHz, CDCl3): &
7,58-1,44 (m, 1H), 7,45 (dd, 1H), 7,38-7,30 (m, 1H), 3,77 (s, 4H), 3,48 (s, 3H),
3,47-3,35 (m, 2H), 1,03 (s, 6H).

Boronat este 21
5-(3,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(2-metoxyetyl)-1,3-benzoxazol-2(3H)-
on
1) 5-brom-3-(2-metoxyetyl)-1,3-benzoxazol-2(3H)-on

Puoc diéu ché€ theo phuong phdp dugc ding cho Boronat este 3, budc i)
nh¢ st dung 5-brom-1,3-benzoxazol-2(3H)-on dé cho hgp chat néu & dé muc phu
nay 1a chét rin mau vang (1,15g, 85%). lH NMR (400MHz, CDCl3): 6 7,27-7,20
(m, 2H), 7,06 (d, 1H), 3,97 (t, 2H), 3,72-3,66 (m, 2H), 3,35 (s, 3H).
ii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-(2-metoxyetyl)-1,3-benzoxazol-
2(3H)-on

Duoc diéu ché theo phuong phdp duoc ding cho Boronat este 3, budc ii)
nhd st dung 5-brom-3-(2-metoxyetyl)-1,3-benzoxazol-2(3H)-on dé& cho Hop chat
néu & dé muc nay 12 ddu mau vang. N6 dugc ding luén trong budc ti€p theo ma
khong can tinh ché thém. (1,15g, 85%).

Boronat este 22

5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-1,3-benzoxazol-2(3H)-on
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1) 5-clo-3-metyl-1,3-benzoxazol-2(3H)-on

or,
cl N
=
o)

Xesi cacbonat (19,21g, 58,96mmol) duoc bd sung vao dung dich 5-clo-1,3-
benzoxazol-2(3H)-on (10g, 58,96mm01) trong DMF ( IOOmL). Sau 30 phiit, metyl
iodua (4,40mL, 70,75mmol) dugc bé sung nhd giot vao. Sau khi hoan thanh viéc
b sung, hén hop phan tng nay dugc khudy & nhiét d6 trong phong trong 18 gidy
trude khi rét 1én nuéc-da (500mL). Chat két tha mau trang thu duge dugc thu gom
bang céch loc va dugc 1am kho trong 16 chan ‘kh()ng trén PoO5 dé cho hop chit
néu & dé muc phu nay 1a chét rin mau tring (9,92g, 92%). 1H NMR (400MHz,
DMSO-dg): 6 7,46 (d, 1 H), 7,36 (d, 1 H), 7,17 (dd, 1 H), 3,34 (s, 3 H).

ii) 5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-1,3-benzoxazol-2(3H)-on

Bis(neopentyl glycolato)diboron (5,54g, 24,5mmol) va kali axetat (3,21g,
32,7mmol) dugc bd sung vao dung dich 5-clo-3-metyl-1,3-benzoxazol-2(3H)-on
(3,0g, 16,3mmol) trong 1,4-dioxan (80mL). Hon hop phéan tng nay duoc loai khi
du6i khi nito trong 40 phiit truée khi XPhos (311mg, 0,65mmol) va clo(2-
dixyclohexylphosphino-2',4',6"-triisopropyl-1,1'-biphenyl)[2-(2'-amino-1,1'-
biphenyl)]paladi(II) (XPhos-Pd-G2, 257mg, 0,33mmol) dugc bé sung vio. Hén
hop phan ting nay dugc gia nhiét & 80°C trong 2 gid. Sau d6, hén hop phén ing
nay dugc co dudi dp sudt gidm va dugc tinh ché bang cot sic ky silicagel, rira giai
bang 0-10% EtOAc trong iso-hexan dé cho Hop chét néu & dé muc nay 13 chét rén
mau vang (4,8mg, >100%). 1H NMR (400MHz, CDCl13): 8 7,61 (dd, 1H), 7,40 (s,
1H), 7,21-7,13 (m, 1H), 3,79 (s, 4H), 3,41 (s, 3H), 1,04 (s, 6H). |

biéu ché cac hgp chat trung gian

Hop chét trung gian 1
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4'-[(2S)-2-amino-2-xyanoetyl]biphenyl-4-cacbonitril
i) tert-butyl [(15)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]carbamat

Kali cacbonat (4,5g, 36mmol) dugc bd sung vao huyén phul chita terz-butyl
N-[(1S)-1-xyano-2-(4-iodophenyl)etyl]carbamat (dugc diéu ché theo phuwong phéap
néu trong WO2009/74829, p 47), (5,99g, 16mmol) va axit (4-
xyanophenyl)boronic (2,64g, 18mmol) trong 1,4-dioxan (60mL) va nuéc (8mL).
Huyén phit nay dugc khudy du6i dong khi nito trong 15 phiit truc khi
Pd(dppf)Clp . DCM (1,3 g) dugc bd sung vao. Phén ting nay duoc gia nhiét & 75°C
trong 45 phuit truéc khi c6 dudi 4p sudt gidm. Dau thu dugc dugc pha lodng bing
EtOAc (200mL), dugc rira bang nu6c (100mL) va dung dich natri clorua dé bao
hda (50mL). Céc phan chiét hitu co dugc 1am kho (magie sulfat), duoc loc va dugc
bdc hoi dudi 4p sudt gidm dé€ cho ddu mau nau. Diu nay dugc tinh ché bing cot
sac ky silicagel, rita giai bang 20 - 30% EtOAc trong iso-hexan dé cho hop chat
néu & dé muc phu ny 1a chét rén khong mau (5,9g, 90%). 1H NMR (400MHz,
DMSO-dg): 6 10,63 (s, 1H), 7,96-7,81 (m, 4H), 7,73 (d, 2H), 7,45 (d, 2H), 4,71
(g, 1H), 3,18-3,05 (m, 2H), 1,36 (s, 9H).
ii) 4'-[(2S)-2-amino-2-xyanoetyl]biphenyl-4-cacbonitril

Tert-butyl [(1S)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]carbamat (5,4g,
15,5mmol) dugc hoa tan trong axit formic (50mL) va dugc dun néng lén 50°C
trong 15 phut trén tim su6i mdy khudy da dugc gia nhiét truée. Dung dich nay
dugc boc hoi dudi dp suét gidm va duoc pha l@ﬁng bang EtOAc (150mL). Dung
dich nu6c bao hoa clia natri bicacbonat dugc bd sung vao cho dén khi hén hop nay
c6 tinh kiém (d¢ pH 8). EtOAc dugc tdch ra va dugc rita bing dung dich natri
clorua da bao hoa, dugc 1am kho (magie sulfat), dugc loc va dugc béc hoi duéi 4p
suft gidam d€ tao ra ddu mau vang. Du ndy dugc tinh ché bing cot sic ky
silicagel, rita giai bang EtOAc dé cho Hgp chét néu & dé muc nay 1a chat rén
khong mau (2,88g, 74%). 1H NMR (400MHz, CDCl13): 6 7,62 (m, 4H), 7,52 (m,
2H), 7,35 (d, 2H), 3,92 (t, 1H), 3,10-2,96 (m, 2H) (hai proton dé trao déi khong
dugc quan sit).

Hop chat trung gian 2
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(28)-2-amino-3-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yD)phenyl]propannitril

1) tert-butyl {(15)-1-xyano-2-[4-(3-metyl-2-ox0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]etyl } carbamat

H
H,C_O_N

1Y

HCcH, 0
o g
N

5-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-3-metyl-1,3-benzoxazol-2(3H)-on

(Boronat este 22, 3,34g, 12,81mmol) va (S)-tert-butyl (1-xyano-2-(4-
iodophenyl)etyl)carbamat (dugc diéu ché theo phuong phdp néu trong WO
2009/074829, trang 47), 12,8 1mmol dugc hoa tan trong 1,4-dioxan (340mL) va
nuée (12mL). Hon hop phan tng nay dugc loai khi duéi khi nito trong 30 phit
trude khi kali cacbonat (2,66g, 19,21mmol) va Pd(dppf)Cl . DCM (1,05g,
1,28mmol) dugc b sung vao. Hén hop phén ting nay dugc gia nhiét & 80°C trong
1,5 gi0. Sau d6, phan tng dugc co6 dudi dp suét gidm. Phan can duoc pha lodng
bang EtOAc (200mL) va nu6c (50mL). Hon hgp nay dugc loc qua xelit va céc 16p
dugc tich. C4c phén chiét hitu co dugce rita béng dung dich natri clorua da bao hoa,
dugc 1am kho (magie sulphat), duogc loc va duge boc hoi. Dau thu dugce duoc tinh
ché bang cot séc ky silicagel, rira gidi bang gradien 0-40% EtOAc trong iso-hexan
dé cho hgp chét néu & @& muc phu nay 14 chat rin mau tréng.b(3,87mg, 77%). 1H
NMR (400MHz, CDCl3): & 7,51-7,46 (m, 2H), 7,31 (d, 2H), 7,21-7,17 (m, 3H),
7,12-7,06 (m, 1H), 4,78 (s, 1H), 3,39 (s, 3H), 3,14-2,98 (m, 2H), 1,39 (s, 9H).

i1) (25)-2-amino-3-[4-(3-metyl-2-o0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]propannitril
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Axit formic (32mL) dugc bé sung vao ferz-butyl {(1S)-1-xyano-2-[4-(3-
metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-yl)phenyl]etyl } carbamat (3,87g,
9,84mmol). H6n hop nay dugc gia nhiét & 50°C trong 15 phuit trén tdm sudi may
khudly da dugc gia nhiét trudc. Sau d6, cic dung moi dugc loai bd duéi 4p sust
giam. Phan cin dugc hoa tan trong DCM, dugc rira bang dung dich hydro
cacbonat da bao hoa, dugc 1am kho (cot tach pha) va dugc co dudi 4p sudt gidm.
Chat liéu tho nay dugc tinh ché bang cot sic ky silicagel, rira gidi bing 80-100%
EtOAc trong iso-hexan dé cho Hop chét néu & dé muc nay 14 chét rin mau tring

(1,76g, 59%). 1H NMR (400MHz, CDClI3): 6 7,60-7,50 (m, 2H), 7,39 (d, 2H),

7,34-7,30 (m, 1H), 7,25 (t, 1H), 7,14 (d, 1H), 4,02-3,96 (m, 1H), 3,45 (s, 3H),
3,18-3,01 (m, 2H), 1,67 (s, 2H).

Hop chét trung gian 3
Axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic
i
N\)a,,,n,OH
o:(o o)
H,C—A '
H,C CH,

i) 3-{benzyl[(25)-3-(benzyloxy)-2-hydroxypropyl]amino } propan-1-ol
©/\N/\/\OH
0
OH
Dung dich gém N-benzylpropanolamin (3,3g) va benzyl(S)-(+)-glyxidyl ete
(3,6g) trong etanol (40mL) dugc gia nhiét & 40°C trong 18 gid. Dung méi dugc
bdc hoi duéi dp suat gidm dé tao ra hop chét néu & &€ muc phu & dang d4u khong
mau (6,8g, 100%), n6 duoc ding luon ma khong can tinh ché them. 1H NMR
(400MHz, DMSO-dg): 6 7,29 (m, 10H), 4,54 (m, 1H), 4,45 (s, 2H), 4,36 (t, 2H),

3,76 (m, 1H), 3,44 (m, 5H), 2,47 (m, 4H), 1,57 (m, 2H).
ii) (25)-4-Benzyl-2-[(benzyloxy)metyl]-1,4-oxazepan
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0]
Natri hydrua (15,2g, 0,38mol, thé phan tdn 60% trong d4u) dugc bd sung
timg phan vao dung dich c6 khufy cia 3-{benzyl[(2S)-3-(benzyloxy)-2-
hydroxypropyl]amino } propan-1-ol (50,0g, 0,153 mol) trong THF (2,5 L) & 0°C.
Phan ng nay dugc khudy & 0°C trong 30 phiit trude khi b8 sung titng phén p-
toluensulphonyl imidazol (37,8g, 0,17mol). Phan ting nay dugc dé 4m Ién t6i nhiét
do trong phong va dugc khudy trong 4 gi¢ trude khi duge 1am lanh xuéng 0°C.
Phén tng dugc 1am mét béng céch bd sung c4n than dung dich natri hydro
cacbonat da bao hoa (70mL) vao. Cdc dung moéi dugc loai bé dudi dp suat gidm va
phén can thé dugc phan bd trong hai 16p nuéc (400mL) va EtOAc (400mL). Cac
16p duge tdch va phan nuéc duge chiét bang EtOAc (2 x 400mL). C4c phan chiét
hitu co da két hgp dugc 1am kho (magie sulfat), duge loc va duge béc hoi dudi 4p
sudt giam d€ tao ra ddu. D4u ndy dugc tinh ché bing cot sic ky silicagel, rira gie’ﬁ
bang gradien 0-50% EtOAc trong iso-hexan dé cho hgp chét néu & && muc phu &
dang ddu khong mau (12,2g, 26%). 1H NMR (400MHz, DMSO-dg): § 7,36-7,20
(m, 10H), 4,45-4,35 (m, 2H), 3,81-3,65 (m, 2H), 3,60-3,39 (m, 2H), 3,42-3,31 (m,
2H), 3,25 (dd, 1H), 2,86 (d, 1H), 2,78-2,70 (m, 1H), 2,54-2,46 (m, 1H) 2,37 (dd,
1H), 1,89-1,77 (m, 1H), 1,78-1,66 (m, 1H).
iii) tert-butyl (25)-2-(hydroxymetyl)-1,4-oxazepan-4-carboxylat

0
(N/:/l ,-OH
o~

0
H,C—
H,C CH,

Di-tert-butyl dicacbonat (10,22g, 47,1mmol) va 20% paladi trén cacbon
(16,5g) dugc bd sung vao dung dich (25)-4-benzyl-2-[(benzyloxy)metyl]-1,4-
oxazepan (12,2g, 39,2mmol) trong etanol (250mL) duéi khi nito. H6n hop phan
ting nay dugc lic dudi moi trudng khi hydro & 50psi (344Kpa) trong 18 gid. Sau
d6, hon hop phéan tng nay duoc loc qua xelit va rira bang metanol. Dung moéi duoc

boc hoi duéi 4p sudt gidm d€ tao ra hop chat néu & & muc phu & dang d4u khong
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mau (11,16g). 1H NMR (400MHz, DMSO-dg): & 4,72-4,66 (m, 1H), 4,00-3,89
(m, 1H), 3,80-3,61 (m, 1H), 3,60-3,47 (m, 2H), 3,49-3,21 (m, 4H), 3,07-2,88 (m,
1H), 1,79-1,69 (m, 2H), 1,40 (s, 9H).
iv) axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic

Natri bromua (1,46g) va TEMPO (218mg) dugc bd sung vao dung dich
tert-butyl (25)-2-(hydroxymetyl)-1,4-oxazepan-4-carboxylat (13,2g, 46,6mmol)
trong axeton (730mL) va dung dich natri hydro cacbonat da bao hoa (218mL) &
0°C. 1,3,5-tricloro-1,3,5-triazinane-2,4,6-trion (23,9g, 102,5mmol) dugc bd sung
timg phan vao va hén hop phan tng nay dugc dé 4m 1én t6i nhiét do trong phong
trén 18 gid. Phan ting dugc 1am mat bang céch thém iso-propanol (30mL) va duoc
khudy trong 30 phit. Hon hgp phan ing nay dugc loc qua xelit, rita bing EtOAc.
Phan dich loc dugc béc hoi dudi dp suét giam, duge hda tan trong dung dich 1M
natri cacbonat (100mL) va dugc chiét bang EtOAc (2 x 200mL). Dung dich nuéc
ndy dugc axit héa bang dung dich HCI 2M (150mL) va dugc chiét bing EtOAc (3
x 400mL). Céc phén chiét hitu co da két hgp duoc 1am kho (magie sulfat), duoc
loc va dugc boc hoi dudi dp suét gidm dé tao ra Hop chdt néu & dé muc nay 1a chat
rin khong mau (7,86g, 68%). IH NMR (400MHz, DMSO-dg): 6 12,71 (s, 1H),
4,22-4,15 (m, 1H), 3,98-3,80 (m, 2H), 3,70-3,50 (m, 2H), 3,45-3,11 (m, 1H),
3,21-3,06 (m, 1H), 1,71 (s, 2H), 1,40 (d, 9H).

Hop chét trung gian 3 (Quy trinh tdng hop lua chon thit nhat)
Axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic
1) Metyl (25)-3-(dibenzylamino)-2-hydroxypropanoat

Du6i méi trudong khi nito, (S)-metyl oxiran-2-carboxylat (117g, 1134mmol)
va dibenzylamin (226g, 1123mmol) dugc gia nhiét & 70°C qua dém.
(S)-metyl oxiran-2-carboxylat thém nita (1,15g, 11,2mmol) dugc bd sung vao.

Khudy ti€p & 80°C trong 5 gid. Sau d6, hén hgp nay duge dé duéi ap sudt gidm (0-
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10Mbar (1000Pa) qua dém & 50°C. Viéc nay tao ra san phdm dugc mong mudn 1a
d4u nh6t mau nau nhat (342,7g, 1145mmol). Thir nghiém bing IH NMR = 89%
khoi lugng, hiéu suat thuc 91%.

1H NMR (400MHz, CDClI3): 6 2,77 - 2,92 (m, 2H), 3,13 - 3,4 (s, rong, 1H), 3,49
(d, J=13,5, 2H), 3,63 (s, 3H), 3,74 (d, J=13,5, 2H), 4,21 (dd, J=4,3, 6,7, 1H), 7,18-
7,34 (m, 10H).

ii) Metyl 3-{[(2S5)-3-(dibenzylamino)- 1-metoxy- 1-oxopropan-2-ylJoxy } prop-2-

enoat

Metyl (25)-3-(dibenzylamino)-2-hydroxypropanoat (342,7g, 1018,8mmol)
dugc hoa tan trong toluen (200mL). 4-metylmorpholin (22,4mL, 203,8mmol)
dugc bd sung vao, ti€p d6 1a bd sung cham metyl propiolat (108,8g, 1273,6mmol)
trong khoang thoi gian 60 phit. Nhiét do phan ing dugc giit ndm trong khoang
20-25°C trong Itic bd sung bing céch lam lanh trong bé nudc/d4. Sau 3 gidy khuay,
hén hop nay dugc co dé tao ra sén phdm dugc mong muén 13 ddu nhét mau nau
(447,6g, 1167Tmmol, hén hop cdc chdt déng phan Z/E). Thit nghiém bing 1H
NMR = 87% khéi lugng, (bao gdm ca hai chit dong phan Z va E).
1H NMR (400MHz, CDCI3): § 2,9 - 3,02 (m, 2H), 3,53 (d, 2H), 3,64 (s, 3H), 3,66
(s, 2H), 3,70 (d, 2H), 4,41 (td, 1H), 4,86 (d, 0,08H), 5,20 (d, 0,92H), 6,33 (d,
0,08H), 7,16-7,34 (m, 11H), 7,43 (d, 0,92H).
13C NMR (101 MHz, CDClI3): 6 51,13 (s), 52,30 (s), 54,64 (s), 58,92 (d,J = 5,6

Hz), 79,19 (s), 82,16 (s), 97,20 (s), 98,20 (s), 127,14 (s), 128,18 (d, J = 8,0 Hz),
128,88 (s), 138,54 (s), 138,88 (s), 156,76 (s), 161,01 (s), 167,59 (s), 169,04 (s).
iii) Metyl (25)-3-amino-2-(3-metoxy-3-oxopropoxy)propanoat |
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Pd(OH)3, 20% trén than, 50% nuéc (11,17g, 79,50mmol) dugc 1am kho
duéi dong khi nito qua dém. Ti€p d6, n6é dugc tao huyén phu trong 1,4-dioxan
(200mL) va sau d6 dugc bé sung vao dung dich metyl 3-{[(25)-3-
(dibenzylamino)-1-metoxy-1-oxopropan-2-yl]oxy } prop-2-enoat (438g, 994mmol)
da hoa tan trong 1,4-dioxan (3800mL). H6n hop nay dugc hydro héa duéi 4p suat
10bar (10°Pa) hydro & 30°C qua dém. Nhiét do dugc nang Ién 40°C va hén hop
nay dugc khudy trong 2 ngay nita. Hén hop nay dugc loc va duoc rira bing dioxan
(200mL). Sau d6, dung dich dioxan nay (4527g) dugc ludn nhu vay trong budc
ti€p theo. Thir nghiém = 4,6% khai luong, hiéu sust thuc 103%.

1H NMR (400MHz, CDCI3): 6 1,4 (s, 2H), 2,55 - 2,73 (m, 2H), 2,90 - 2,97 (dd,
J=6,7, 13,5, 1H), 3,00- 3,08 (dd, J=3,8, 13,5, 1H), 3,69 (s, 3H)3,72 - 3,74 (m, 1H),
3,75 (s, 3H), 3,87 - 3,98 (ddd, 3,7, 6,3, 13,5, 2H).

iv) Metyl (25)-5-oxo0-1,4-oxazepan-2-carboxylat

o)
ol
N\) 'O‘CH3
H 0

Dung dich th6 cta metyl (25)-3-amino-2-(3-metoxy-3-
oxopropoxy)propanoat (204g, 994mmol) trong dioxan (4,2 L) dugc bd sung
Novozyme 435 (da 1am bat dong, 75g). Hon hop nay duge khudy trong 2 ngay &
45°C. Novozyme 435 nita (d4 1am b4t dong, 25g) dugc bd sung vao va hén hop
nay dugc khudy trong 2 ngay nita. Nhiét 40 dugc nang 1én 55°C va hén hop nay
dugc khudy trong 24 git. Hon hop nay dugc loc qua bo loc xelit va dugc rira bing
MeOH ti€p d6 co thanh chét rin dang xa phong (254g). N6 dugc tinh ché tiép
bang HPLC diéu ché d€ tao ra 85,2g (492mmol) san phdm dugc mong mudn 12
chét rin khong mau (> 90% khéi luong theo 1H NMR). 1H NMR (400MHz,
CDCl3): d 6,98, (1H, s), 4,19 (2H, m), 3,77 (3H,s), 3,69 (1H,m), 3,59 (2H,m),
2,83 (1H, ddd) va 2,63 (1H, dd).

v) 4-tert-butyl 2-metyl (25)-5-o0x0-1,4-oxazepan-2,4-dicarboxylat
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Hén hop gém metyl (25)-5-oxo-1,4-0xazepan-2-carboxylat (152,5g,
863,0mmol), N,N-dimetylpyridin-4-amin (2,11g, 17,3mmol) va THF (1200mL)
dugc bd sung di-fert-butyl dicacbonat (192¢g, 863,0mmol). Sau d6, huyén phit mau
vang thu dugc dugc khudy & 30°C trong 20 gid. Di-terz-butyl dicacbonat nita
(11,30g, 51,8mmol) dugc bé sung vao va hén hgp nay dugc khudy & 30°C trong
20 gi¢ nita. H6n hop nay dugc co t6i gan nhu khan trong bé nuéc 37°C. MTBE
(400mL) dugc bd sung vao, ti€p d6 c6 téi gan nhu khan. Phuong phép nay duogc
1ap lai mot 14n nita d€ loai bo +-BuOH d4 tao ra trong phan tng nay. Cudi cing,
THF (300mL) dugc bd sung vao, ti€p d6 c6 thanh ddu mau ving ma né duoc diing
luén trong budc ti€p theo. Hiéu suat dugc giad dinh 1a theo dinh lugng. IH NMR
(400MHz, CDCI3): 6 1,48 (s, 9H); 2,77 (ddd, 1H, J = 16,1, 7,0, 1,9 Hz); 2,94
(ddd, 1H,J = 16,1, 9,3, 2,5 Hz); 3,75 (s, 3H); 3,80 (ddd, 1H, J = 12,9, 9,1, 2,0
Hz); 3,91 (dd, 1H, J = 16,0, 7,2 Hz); 4,12-4,30 (m, 2H); 4,38 (dd, 1H, J = 16,0,
1,4 Hz). 13C NMR (126 MHz, CDCl3): d 27,9, 42,3, 48,8, 52,6, 63,4, 77.5, 83,8,
152,1, 169,0, 172,6.

vi) 4-tert-butyl 2-metyl (25)-1,4-oxazepan-2,4-dicarboxylat

Hén hop tho gém 4-zert-butyl 2-metyl (25)-5-0xo0-1,4-0xazepan-2,4-
dicarboxylat (212,4g, 777,2mmol) trong THF (2 L) tit bugc truGc trong vong 30
phiit dugc bd sung dung dich BH3-DMS (118g, 1554mmol). Nhiét 46 phan tng
duoc giit nam trong khoang 20-23°C trong lic bé sung. Sau d6, hén hop nay duoc
khudy & 23°C trong 17 gio.
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Tiép d6, hén hop nay duge chuyén cham vao dung dich MeOH (1,5L). Sau
d6, hén hop nay két hop véi chét liéu tho da tao ra trong thir nghiém quy mo nhd
(di tr 23,6 4-tert-butyl 2-metyl (2S5)-5-0x0-1,4-oxazepan-2,4-dicarboxylat nhd st
dung phuong phap nhu dugc mo ta & trén). Sau d6, dung dich trong dong nhét nay
- duogc khudy ¢ 20°C trong 1 gio, ti€p d6 co t6i gan nhu khan. MeOH (500mL) dugc
b8 sung vao, ti€p d6 co t6i gan nhu khan, 13p lai mot 14n nita. ACN (500mL) tiép
d6 dugc bS sung vao, ti€p d6 co t6i gin nhu khan, 1ap lai mot 14n nita. San phim
tho ndy (24% khéi lugng, xdc dinh dugc béi 1H NMR, bensylbensoat 1am chat
chudn noi) sau d6 duoc cit giit 6 dang dung dich trong ACN (500mL). Hiéu sust
thuc = 71%.

IH NMR (400MHz, MeOD, hén hop cdc chat dong phan quay véi ty 1¢ khoang
50:50): 6 1,51 (s, 9H); 1,84-1,93 (m, 2H); 3,20-3,34 (m, 1H); 3,42-3,56 (m, 1H);
3,70-3,81 (m, 5H); 4,02-4,12 (m, 2H); 4,36-4,41 (m, 1H). 13C NMR (100,6 MHz,
MeOD, hén hop céc chét déng phan quay véi ty 1 khoang 50:50) & 28,6, 31,0,
31,5, 47,8, 48,2, 51,0, 51,2, 52,6, 68,6, 63,7, 77,6, 77,8, 81,4, 81,6, 156,7, 156.9,
172,8, 172.9.

Vii) Axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic

LiBr (375g, 4319mmol) dugc bd sung vao hén hop gébm ACN (700mL),
nude (30mL), TEA (187g, 1851mmol) va nuéc (30mL). VGi nhiét d6 phan tng
30°C, 4-tert-butyl 2-metyl (25)-1,4-oxazepan-2,4-dicarboxylat (160g, 617mmol)
da hoa tan trong ACN (200mL) ti€p d6 duogc b6 sung vao. Hén hop nay dugc
khudy manh & 20°C qua dém. ’

Phén 16n ACN dugc loai b bang cdch c6. Phan cin nay dugc bd sung
MTBE (500mL). L6p nuéc mau vang dugc rira bang MTBE (200mL). Lép nuéc
nay ti€p d6 dugc bd sung MTBE (400mL), ti€p d6 axit héa téi do pH khoang 2
nhd sir dung dung dich 2M KHSO4. Lép nudc duge chiét bing MTBE (2 x
300mL) va lép hitu co da gop lai dugc rira bang nude (100mL), tiép d6 co thanh
chét ran khong mau (170g, 80% khéi luong).

Chat rin nay dugc tao huyén phu trong 30% MTBE trong heptan (600mL)
va sau d6, hén hop nay dugc khudy qua dém.
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Hén hop nay dugc loc va chat ran nay duge rira bing 25% MTBE trong
heptan (100mL), ti€p dé lam kho duéi 4p sudt gidm & 40°C. Viéc nay tao ra
140,1g (571mmol) san phdm dugc mong mudn, 93% khéi luong theo 1H NMR,
99,7% khong ké sai s6 theo HPLC. |
IH NMR (400MHz, MeOD, hén hop ctia 2 chit déng phan quay): & 1,46 (s, 9H);
1,77-1,90 (m, 2H); 3,15-3,77 (m, 4H); 3,91-4,17 (m, 2H); 4,22-4,32 (m, 1H). 13C
NMR (100,6 MHz, MeOD, hén hgp cta 2 chit déng phan quay) § 28,5, 28,6,
31,0, 31,3, 47,8, 47,9, 51,4, 68,6, 69,0, 77,7, 78,0, 81,4, 81,7, 156,8, 157,0, 174,0,
174,2.

Hop chat trung gian 3

Axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic

(Quy trinh téng hop Iwa chon thit hai)

i) 3-{Benzyl[(2S5)-3-(benzyloxy)-2-hydroxypropyl]amino } propan-1-ol

N">"oH
©/\ KK\OA@
OH

Céc chat phan ting 3-(benzylamino)propan-1-ol, 1219¢g (7,16mol) va (S)-2-
((benzyloxy)metyl)oxiran, 1200g (7,16mol) dugc hoa tan riéng biét, trong 2 x 3L
2-propanol va dugc nap riéng biét vao thi€t bji phan ing da 1am tro va dugc gia
nhiét & 50°C trong 24 gio. :

Hén hop phan img ndy dugc béc hoi & 60°C, 110mbar (11000Pa) thanh
déu, 2,48kg. Dau nay dugc hoa tan trong 1L toluen va dwuoc béc hoi téi khan. Hiéu
sudt: 2,45kg. Thir nghiém: khoang 95%. Hiéu sudt thuc: khoang 98%.
1H NMR (400MHz, CDCl3): 6 1,59 - 1,78 (m, 2H), 2,47 (dd, J=13,3, 1H), 2,53 -

2,65 (m, 2H), 2,71-2,78 (ddd, 5.6, 7,7, 13,2, 1H), 3,31 - 3,45 (m, 3H), 3,50 (d,
1H), 3,67 - 3,74 (m, J=13,3, 3H), 3,93-3,99 (ddt, J=4,1, 4,1, 6,2, 8,3, 1H), 4,48 (s,
2H), 7,18-7,36 (m, 10H).

ii) 3-{benzyl[(2S)-3-(benzyloxy)-2-hydroxypropyl]amino } propyl metansulfonat
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Sén phim diol tir thit nghiém truéc, 147g (446mmol), dugc hda tan trong
400mL DCM va duogc lam lanh xuéng -1°C. DIPEA, 72,3mL (446mmol) dugc b3
sung vao thiét bi phan tng & -1°C. Dung dich ndy dugc 1am mét t6i -6°C. Sau dé,
metan sulfonylclorua, 51,1g (446mmol) trong 200mL DCM dugc b sung nhd
giot vao dung dich diol & khoang -6 °C dén -2 °C trong vong 1 gid. Sau khi bd
sung, hén hop nay dugc khudy trong 30 phiit, truc khi né duoc rét vao 400mL d4.
Téch pha, rlira bang nuGc lanh hai 14n, ti€p d6 bing nuéc mudi, hai 14n, dugc béc
hoi thanh dau. Dau nay dugc pha lodng bing DCM va dugc chiét bing dung dich
nudc natri sulfat, dugc loc va duge boc hoi thanh ddu, 176g (97%), thit nghiém:
85%.
1H NMR (600mHz, CDCl3): 6 1,82-1,87 (m, 2H), 2,47 - 2,56 (m, 3H), 2,59 - 2,67
(m, 1H), 2,86 (s, 3H), 3,02 (s, 1H), 3,38 - 3,45 (m, 2H), 3,49 (d,1H), 3,69 (d, 1H),
3,83‘ - 3,87 (m, 1H), 4,14-4,20 (m, 2H), 4,49 (s, 2H), 7,20 - 7,32 (m, 10H).
iii) (25)-4-benzyl-2-[(benzyloxy)metyl]-1,4-oxazepan

(3.0
O

Sén phdm tho tl\I‘_thl’I nghiém truéc, 169g (theo thir nghiém khoéang 85%,
143,65¢, 0,35mol) dugc hoa tan trong 300mL THF kho va dugc bé sung cham (5
gi0) vao NaH (1,4 dwong lugng, 18,46g, 0,423mol) trong 200mL THF kho trong
thi€t bi phéan tng kho6 du6i khi nito & 25°C (bot nhdo natri hydrua dugc rira bing
heptan trudc khi viéc b6 sung dugc bét ddu). Hén hgp phan ting nay dugc khudy
qua dém & 25°C. Vao ngay ti€p theo, 400mL dung dich nu6c bicacbonat da bdo
hoa dugc bé sung vao hén hgp phan ting nay & nhiét do trong phong. Vao lic dau,
khi thoét ra. Tach pha, pha nuéc dugc bod di. Pha hitu co duoc boc hoi thanh d4u.
Dau nay dugc hoa tan trong 400mL isopropyl axetat. Dung dich isopropyl axetat
nay duoc rira bang dung dich nu6c 2M NaOH, 100mL, tiép d6 1a rira hai 14n bing
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nudc (100mL) va rira banwgf nuéc mudi. Viéc béc hoi da cho 136g, theo thir
nghiém: 65% khéi lugng san phdm. Hiéu suét dugc uéc tinh: 88g (81%) 0,28mol.
Sac ky: EtOAc/heptan 254nm .

Hiéu suat phan lap: 81,6g (0,26mol, 74%)

IH NMR (400MHz, DMSO-dg): 6 1,66 - 1,76 (m, 1H), 1,77 - 1,87 (m, 1H), 2,37
(dd, 1H), 2,46 - 2,5 (m, 1H), 2,68 - 2,77 (m, 1H), 2,81 - 2,89 (m, 1H), 3,24 (dd,
1H), 3,37 (dd, 1H), 3,64 (d, 2H), 3,64 - 3,74 (m, 1H), 3,76 (ddd, 2H), 4,35 - 4,43
(m, 2H), 7,18-7,37 (m, 10H).

iv) (25)-1,4-oxazepan-2-ylmetanol

0
Q’”’//OH
H

San phdm tir thir nghiém truéc, 81,6g (0,26mol) duoc hoa tan trong trong
1L metanol va dugc nap vao binh hydro héa dudi khi nito. Chét xidc tdc, PAOHp
(20%) 50% w6t trén than, 10g = 3 mol% dugc tao huyén phil trong etanol va duoc
nap vao binh phan tng dudi khi nito. Hén hgp ndy dugc hydro héa & 4,5bar
(450000Pa) & nhiét o moi trudng trong 72 gid.

Miic do chuyén héa khoang 50% va 10g chat xic tic méi dugc bd sung vao
va 4p suat dugc nang lén 8bar (8.10°Pa), nhiét do duoc tang tir nhiét 6 moi truong
lén 45°C. Hydro héa qua dém. Miic d¢ chuyén héa khodng 96%. 3g chat xic tic
dwoc b8 sung vao hén hgp phan ing nay va qui trinh hydro héa dugc ti€p tuc
trong 6 gid. Su chuyén héa hoan toan dat dugc va hén hQ‘p phan ting nay dugc loc
va miu hén hop phén tng duoc béc hoi dé tao ra dau.

IH NMR (500MHz, MeOD): & 1,60-1,79 (m, 2H), 2,42 - 2,53 (dd,J=8.,8, 14, 1H),
2,62-2,81 (dddd, J=4,2.7,3.13,5.49.2H), 2,81-2,89 (dd, 1H), 2,94 (dd, 1H), 3,17
(s, IH), 3,24 - 3,37 (qd, J=5,6, 11,4, 11,4, 11,4, 2H), 3,41-3,48 (m, 1H), 3,53 (td,
J=3,9,79, 7,8, 1H), 3,74-3,84 (dt, J=5,5, 5,5, 12,2, 1H).

v) tert-butyl (25)-2-(hydroxymetyl)-1,4-oxazepan-4-carboxylat
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Sén phdm tir thit nghiém truéc (khoang 0,26mol) trong dung dich metanol
cia né khoang 1,2L sau khi loc chat xdc tdc dugc xir 1y bing 54,3g (0,25mol)
Boc-anhydrit & nhiét do trong phong. CO7 (g) dugc bat dé tao ra truc ti€p. Phan
ting nay dugc dé qua dém ciing vé6i khusy duéi khi nito.

Hén hop phan ting nay dugc béc hoi téi khan dé tao ra chat 16ng mau Vﬁng
sang, 59g (98%).
1H NMR (500MHz, MeOD): & 1,47 (s, 9H), 1,81-1,93 (qt, J=3,51, 3,51, 6,3, 6,3,
6,3, 2H), 3,03-3,16 (ddd, J=9,5, 14,4, 21,8, 1H), 3,29-3,32 (dt, J=1,6, 1,6, 3,3,
1H), 3,32 - 3,41 (m, 1H), 3,43 - 3,56 (m, 3H), 3,56 - 3,71 (m, 2H), 3,78 (dd, 1H),
4,07 (tq, 1H).

vi) Axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic

tert-butyl (25)-2-(hydroxymetyl)-1,4-oxazepan-4-carboxylat, 52,5g (thit
nghiém: 85%, 40,7g) dugc hoa tan trong 300mL DCM. TEMPO, 0,5g dugc hoa
tan trong 100mL DCM, Tertrabutylamoni hydrosulfat, 3,88g duoc hoa tan trong
100mL DCM. _

Ba dung dich DCM nay dugc nap vao thiét bi phan ing va 100mL nudc

“dugc b6 sung vio.

350mL dung dich natri hypoclorit, 10-15%, dugc diéu chinh d6 pH béng
natri hydro cacbonat (1éng + ran) (khoang 100mL) t6i do pH khoang 8-9. 58mL
dung dich natri bromua 0,5M dugc bd sung vao dung dich dém néu trén. Dung
dich nu6c thu duge nay dugc b8 sung nhd giot & 0°C vao hé hai pha chita hén hop
dung dich DCM va nu6c, ciing véi khudy nhanh. Phén @ng nay sinh nhiét. Viéc bo
sung din dén sy d6i mau (mau ving sang ving nhat) cho thdy chat oxy héa da
dugc tiéu thu. Sau 10 phiit thiét 14p & -5°C d€ duy tri nhiét do bén trong khoang
10°C. Viéc b6 sung dugc hoan thanh trong 45 phit va hén hop phan tng nay dugc
d¢ qua dém. Xir 1y: & nhiét d¢ trong phong, hén hop phan tng mau tréng duc dugc
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diéu chinh d6 pH nidm trong khoang 2-3 béng kali hydrosulfat, khoang 40g va cac
pha duogc tach, pha nudc dugc rira bing DCM, 3 x 100mL.

Dung dich DCM thu duoc (800mL) dugc bdc hoi thanh dau, khodng 100g.
Diu nay dugc hoa tan trong 400mL dung dich bicacbonat, va dugc chiét bing
DCM, 2 x 75mL. Pha nu6c ton du dugc axit héa t6i 4o pH ndm trong khoang 2-3
bang kali hydro sulfat, khoang 35-40g, va duqc chiét bang DCM (5 x 75ml). DCM
duogc boc hoi d€ tao ra 40,7g tinh thé mau tring; hiéu sust: 40,7g, hiéu suat: 85%
trén co s& thit nghiém nguyén liéu ban ddu. San phdm chita 10% nudc.

Tinh ché: san phdm dugc tao huyén phii trong 200mL tolﬁen va dugc dun
néng 1én 60°C khi d6 né tan vao dung dich. Khoang 100mL toluen dugc bdc hoi
ra va sin phim axit bat ddu két tinh & 60°C. Hén hop nay duoc 1am mét t6i nhiét
do trong phong. San phdm dugc loc ra va duge rira bing toluen. San phdm duoc
lam kho duéi ép sudt giam.
1H NMR (600mHz, CDCI3): 8 1,46 (s, 9H), 1,93 (s, 2H), 3,23 (ddt, 1H), 3,33 -
3,78 (m, 3H), 3,95 - 4,38 (m, 3H), 9,91(s,1H).

Hop chat trung gian 4
tert-butyl (25)-2-{[(25)-1-amino-3-(4-iodophenyl)-1-oxopropan-2-yl]carbamoyl } -
1,4-oxazepan-4-carboxylat

Axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic (Hop chat
trung gian 3, 7,9g, 32,2mmol) va (S)-2-amino-3-(4-iodophenyl) propanamit (9,0g,
32,2mmol, dugc diéu ché theo phuong phép néu trong WO 2009/074829, trang |
45) dugc bé sung vao T3P (25g, 39,3mmol, dung dich 50% trong DMF) trong
DMF (200mL). TEA (25mL, 180,3mmol) dugc b sung vao va phan ting nay duoc
khudy & nhiét ¢ trong phong trong 4 gid. Sau d6, hén hgp phan tng nay duoc co
du6i dp sudt gidm. Dau thu dugc duge hoa tan trong EtOAc va rira 14n luot dung
dich nudc axit clohydn'c 2M, dung dich nuéc bio hoa clia natri hydro cacbonat va
dung dich natri clorua. C4c phan chiét hitu co dugc 1am kho (magie sulfat), dugc
loc va dugc c6 dudi 4p sudt giam dé cho Hop chét néu & d€ muc nay 12 ddu mau

vang dang bot (13,1g, 79%), n6 dugc diung luon ma khong can tinh ché thém.
Hop chat trung gian 5
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tert-butyl (25)-2-{[(1S)-1-xyano-2-(4-iodophenyl)etyl]carbamoyl}-1,4-oxazepan-
4-carboxylat

Chét phan ing Burgess (8,16g, 34,27mmol) dugc bd sung vao dung dich
tert-butyl (25)-2-{[(2S)-1-amino-3-(4-iodophenyl)-1-oxopropan-2-yl]carbamoyl } -
1,4-oxazepan-4-carboxylat (Hop chat trung gian 4, 8,86g, 17,13mmol) trong DCM
(740mL). Hén hop phan ting nay dugc khudy & nhiét do trong phong trong 24 gid,
sau d6, hén hop phan ing nay dugc chuyén vao phéu téch va dugc rita bing nudc.
Céc phén chiét hitu co dugc 1am kho (cot tdch pha) va dugc co duéi 4p suit gidm.
Chét ran thu dugc dugc tinh ché bing cot sic ky silicagel, rira giai bing 25%
EtOAc trong iso-hexan dé cho ddu mau vang. Viéc nghién thanh bot cing véi
dietyl ete tao ra Hop chat néu & d€ muc nay 1a chat rin mau tring nho (6,05g,
71%). IH NMR (400MHz, CDC13): & 7,66 (d, 2H), 6,98 (m, 3H), 5,06 (s, 1H),
4,22-3,92 (m, 3H), 3,70 (m, 0,5H), 3,54-3,20 (m, 2,5H), 3,09-2,89 (m, 3H), 1,88
(s, 2H), 1,42 (s, 9H).

Hop chat trung gian 6

| tert-butyl (25)-2-[[(1S)-2-amino-2-o0xo-1-[[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]metyl]etyl] carbamoyl]-1,4-oxazepan-4-carboxylat
PinpBy (0,32¢g, 1,26mmol), kali axetat (0,28g, 2,9mmol) va Pd(dppf)Clp . DCM
(0,039g, 5mol%) dugc bd sung vao dung dich c6 khudy cia terz-butyl (25)-2-
{ [(2S)-'1-amino-3—(4-iodophenyl)- 1-oxopropan-2-yljcarbamoyl}-1,4-oxazepan-4-
carboxylat (Hgp chit trung gian 4, 0,5g, 0,97mmol) trong DMSO kho6 (2,5mL)
duéi khi nito. Phan tng nay duoc gia nhiét & 85°C trong 5 gid va dé yén & nhiét do
trong phong qua dém. Nugc (15mL) dugc bd sung vao va hén hgp nay duogc chiét
bang EtOAc (2 x 50mL). C4c phéan chiét da két hop dugc rira bing dung dich
natri clorua da bao hoa (20mL), dugc 1am kho (magie sulfat) va duoc boc hoi dusi
4p suat giam. Dau thu dugc dugc tinh ché bang cot sdc ky silicagel, rita giai bing
EtOAc dé tao ra Hop chét d& muc (0,3g, 60%) & dang ddu khong mau. 1H NMR
(400MHz, CDCI3): 6 7,75 (d, 2H), 7,28-7,21 (m, 2H), 5,30 (s, 1H), 4,60 (m, 1H),

4,18-3,98 (m, 2H), 3,51-3,42 (m, 1H), 3,12 (t, 2H), 2,80 (s, 1H), 2,05 (s, 2H), 1,88
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(s, 1H), 1,60 (s, 4H), 1,54-1,33 (m, 6H), 1,40-1,16 (m, 12H) (ba proton dé trao ddi
khong dugc quan sat).

Cacvidu
Vidul
(28)-N-[(15)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit

SN

1) tert-butyl (25)-2-{[(1S)-1-xyano-2-(4"-xyanobiphenyl-4-yl)etyl]Jcarbamoyl }-1,4-
oxazepan-4-carboxylat

2-pyridinol-1-oxit (0,155g, 1,4mmol), TEA (0,36¢, 3,6mmol) va 1-etyl-3-
(3-dimetylaminopropyl)carbodiimit hydroclorua (0,268g, 1,4mmol) dugc bd sung
vao dung dich axit (25)-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic (Hop
chét trung gian 3, 0,294g, 1,2mmol) trong DCM (15mL). Sau 20 phuit, 4'-[(25)-2-
amino-2-xyanoetyl]biphenyl-4-cacbonitril (Hop chat trung gian 1, 0,296g,
1,2mmol) dugc bd sung vao va hdn hop nay dugc khudy trong 3 gid va dé yén &
nhiét d¢ trong phong trong 18 gio. Hén hop nay dugc gia nhiét & 40°C trong 4 gid
truée khi nuée (15mL) duge bd sung vao. Sau 10 phit, DCM dugc 1am kho (cot
tach pha) va dugc béc hoi dudi 4p suat gidm. Dau mau vang thu duge duge tinh
ché bing cot sic ky silicagel dé tao ra hop chét néu & d&& muc phu (0,29g, 52%).
N6 duge diung ludn trong budc ti€p theo ma khong can tinh ché thém.
i1) (25)-N-[(15)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-
carboxamit

Hop chét nay dugc di€u ché theo quy trinh néu trong Phuong phép A, buéc
ii) st dung fert-butyl (25)-2-{[(1S5)-1-xyano-2-(4'-xyanobiphenyl-4-
yDetyl]carbamoyl}-1,4-oxazepan-4-carboxylat dé cho Hop chét néu & dé muc nay
12 chat rAn mau tring (60mg, 28%).
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1H NMR (400MHz, CDCl3): 6 7,77-7,65 (m, 4H), 7,62-7,57 (m, 2H), 7,40 (d,
2H), 7,11 (d, 1H), 5,18-5,11 (m, 1H), 4,19-4,14 (m, 1H), 4,06-3,96 (m, 2H), 3,75-
3,69 (m, 1H), 3,56-3,48 (m, 2H), 3,18-3,05 (m, 3H), 2,95-2,90 (m, 1H), 2,70
(ddd, 1H) (1 proton dé trao d6i khong dugc quan sat).

LCMS (10cm_ESCI_Formic_MeCN) tR 2,57 (phit) m/z: 375 (MH).

Vidu?2
(28)-N-{(1S)-1-xyano-2-[4-(3-metyl-2-ox0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl }-1,4-oxazepan-2-carboxamit

@ N 2N
N “w ~7
H

0]
oL e
N
L=
(0]
1) tert-butyl (25)-2-({(1S)-1-xyano-2—[4—(3-metyl-2-oxo-2,3-dihydro-ll,3—
benzoxazol-5-yl)phenyl]etyl}carbamoyl)-1,4-oxazepan-4-carboxylat

N —(3-dimetylaminopropyi)—N -etylcarbodiimit hydroclorua (468mg,
2,44mmol) va 2-pyridinol 1-oxit (271mg, 2,44mmol) dugc bé sung vao dung dich
axit (25)-4-(tert-butoxycarbonyl)- 1,4-oxazepan-2-carboxylic (Hop chét trung gian
3, 490mg, 2,0mmol) trong DCM (15mL). Phan iing nay dugc khudy & nhiét do
trong phong trong 30 phit trude khi bd sung (25)-2-amino-3-[4-(3-metyl-2-oxo-
2,3-dihydro-1,3-benzoxazol-5-yl)phenyl]propannitril (Hgp chat trung gian 2,
586mg, 2,0mmol) va DiPEA (1,79mL, 10mmol). Phan @ing ndy duoc khudy &
nhiét do trong phong trong 18 gits truée khi chuyén vao phéu tich. Hén hop nay
dugc rira bang dung dich axit clohydric 2M, dung dich natri hydro cacbonat da
bao hoa va nuéc mudi. Phan chiét hitu co duge cho chay qua phéu thity tinh ky
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nu6c/bd tach pha va dugc co dudi 4p sudt gidm. Chét liéu tho nay duoc tinh ché
bang cot sic ky silicagel, rlra gidi bing 0 - 60% EtOAc trong iso-hexan dé cho
hop chat néu & dé muc phu nay c6 dang diu (457mg, 44%). lH NMR (400MHz,
CDCl3): 6 7,63-7,52 (m, 2H), 7,38 (d, 2H), 7,36-7,24 (m, 2H), 7,35-6,98 (m, 2H),
5,18 (t, 1H), 4,22-3,97 (m, 2H), 3,76-3,67 (m, 0,5H), 4,10-2,94 (m, 4,5H), 3,35-
3,26 (m, 1H), 3,24-3,04 (m, 3H), 2,06-1,82 (m, 2H), 1,47 (s, 10H).
ii) (25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit

Tert-butyl (25)-2-({(15)-1-xyano-2-[4-(3-metyl-2-ox0-2,3-dihydro-1,3-
benzoxazol-5-yl)phenyl]etyl } carbamoyl)-1 ,4-oxazepan-4-cafboxylat (457mg,
0,85mmol) dugc hoa tan trong axit formic (3mL) va dugc gia nhiét & 50°C trong
10 phit trén tdm sudi méy khudy da duoc gia nhiét truée. Sau d6, phan ing duoc
c6 dud6i 4p suat gidm, dugc hoa tan trong DCM va dugc rira biang dung dich natri
hydro cacbonat da bao hoa. Phan chiét hitu co dugc cho chay qua phéu thay tinh
ky nudc/bo tich pha va duge c6 duéi dp sudt gidm. Bot thu duge duoc tinh ché
bang cot sic ky silicagel, rira gidi bing 0-5% metanolic amoniac (7N) trong DCM
dé€ cho Hop chat néu & d€ muc nay 1a chat rin (230mg, 64%).
IH NMR (400MHz, CDCl3): & 7,59-7,51 (m, 2H), 7,39 (dd, 2H), 7,33-7,23 (m

3H), 7,14 (d, 1H), 5,23-5,12 (m, 1H), 4,12-4,06 (m, 1H), 4,05-3,95 (m, 1H), 3,81-
3,71 (m, 1H), 3,46 (s, 3H), 3,34-3,26 (m, 1H), 3,19-3,00 (m, 3H), 2,99-2,82 (m,
2H), 1,92-1,77 (m, 2H) (mot proton dé trao d6i khong duogc quan sat).

LCMS (10cm_ESCI_Formic_MeCN) tR 2,48 (phit) m/z: 375 (MH™).

Vi du 2 (Qué trinh téng hop tity chon khic)
(28)-N-{(1S)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyljetyl}-1,4-oxazepan-2-carboxamit

1) 5-clo-1,3-benzoxazol-2(3H)-on

cl y
T
(o]

-75-



21600

Dung dich 2-amino-4-clorophenol (400g, 2,79mol) trong 2-MeTHF (6 L)
dugc b8 sung CDI (497g, 3,07mol) duéi khi Ny (tda nhiét 11,0°C-22,0°C). Hén
hop phén ting nay duoc gia nhiét v6i sy hdi Iuu trong 1 gid. Hén hop nay dugc 1am
mét t6i nhiét d trong phong, duoc rira bang dung dich nuéc 2M HCI (6L), dung
dich nu6c 8% NaHCO3 (6L) va nuéc mu6i (3L). Lép hitu co duge 1am kho trén
MgS04, dugc loc va dugc boe hoi. Viéc nay di cho san phdm 13 chét rin mau nau
nhat (456,1g, hiéu sudt: 97%, do tinh khiét theo LC >99%).
1H NMR (270MHz, DMSO-dg): 6 12,0-11,5 (br s, 1H), 7,31 (d, 1H), 7,12 (m,
2H). |
LCMS (5cm_ESCI, dung dich nu6c axit formic_metanol) tR 3,87 (phit) m/z:
169,8 (MH™).

ii) 5-clo-3-metyl-1,3-benzoxazol-2(3H)-on

o N/CH3
=
O
Dung dich 5-clo-1,3-benzoxazol-2(3H)-on (cong doan i) (1111,8g,

6,56mol) trong DMF (4,12 L) dugc bd sung CspCO3 (2136,4g, 6,56mol) trong khi
duy tri nhiét do nérﬁ trong khodng 0-5°C. Mel (450mL, 7,21mol) ti€p dé duogc bd
sung cham trong khi duy tri nhiét 46 nam trong khoang 0-5°C. Hén hop phan ting
nay dugc dé 4m 1én t6i nhiét do trong phong va dugc khudy qua dém. Hoén hop
nay duoc 1am mit t6i 0-5°C va H»O (4,12L) dugc bé sung cham vao. Sau d(’), hén
hop phén ting nay dugc 1am 4m t6i nhiét d¢ trong phong va dugc khudy trong 15
phiit. Céc chét ran duge léc ra va dugc rira bang nudce (4 x 980mL). Banh loc dugc
lam kho trong chan khong & 55°C qua dém (1149,9g, hiéu suat: 96%, d6 tinh
khiét theo LC >99%, H>O: (Karl Fischer) 0,1%).
1H NMR (270MHz, DMSO-dg): 6 7,45 (d, 1H), 7,35 (d, 1H), 7,15 (dd, 1H), 3,35
(s, 3H).
LCMS (5cm_ ESCI_dung dich nuéc axit formic_metanol) tR 4,13 (phiit) m/z:

183,8 (MH).

-76-



21600

iii) 3-metyl-5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3-benzoxazol-2(3H)-
on
H,C CH; .
H3c>?L? oH,
H,C™ o-B N
g
0]

Dung dich 5-clo-3-metyl-1,3-benzoxazol-2(3H)-on (cong doan ii)) (350g,
1,91mol), Bypiny (581,0g, 2,29mol) va KOAc (561,3g, 5,72mol) dugc loai khi
bang chan khong va duoc suc khi N7 (x3). Pd(OAc)y (12,9g, 57,2mmol) va
XPhos (54,68, 114mmol) dugc bé sung vao va hdn hop nay duoc loai khi bing
chéan khong va dugc suc khi N9 (x3). H6n hop nay dugc gia nhiét t6i 75°C. Su tda
nhiét 16n dugc quan st & khoang 70°C ma né 1am n6ng hén hop nay dé héi luu
(100°C). Hon hop phan tng nay dugc khuéy trong 1 gio ma khong cin gia nhiét.
Phép phan tich HPLC cho th&y con lai 2,5% nguyén liéu ban dau, do d6 hén hop
nay duoc dun néng & 85°C trong 1 gio. 6 giai doan nay, khong thay c6 su thay
d6i. Céc phan bd sung Bopiny (14,6g, 57,2mmol), KOAc (5,7g, 57,2mmol),
Pd(OAc)3 (12,9g, 57,2mmol) va XPhos (27,3g, 57,2mmol) dugc bé sung vio va
hén hop nay dugc khudy trong 1 gib & 75°C. Phép phan tich HPLC da cho thdy
khong con lai nguyén liéu ban dau. Hon hop nay dugc 1lam mat t6i nhiét do trong
phong, duoc loc qué dém Xelit (501g) va banh loc dugc rira bang EtOAc
(2240mL). Phén dich loc dugc két hgp ciing v6i hai mé khic duoc diéu ché theo
cung cich (2 x 350g) va dugc boc hoi. Viéc nay cho 1865,1g san phdm 1a chét rin
mau x4m (hiéu sudt: 97%, do tinh khiét theo LC: 90,0%, d6 tinh khiét theo thir
nghiém 1H NMR (DMSO-dg) theo TCNB 12 82+2%).

IH NMR (270MHz, DMSO-dg): & 7,40-7,50 (m, 2H), 7,30 (d, 1H), 3,40 (s, 3H),
1,30 (s, 12H).
LCMS (5cm_ ESCI_dung dich nuéc axit formic_metanol_) tR 4,91 (phit) m/z:

276,1 (MH™).
iv) Na-(fert-butoxycarbonyl)-4-(3-metyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5-yl)-

L-phenylalaninamit- -
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H,C._O
H,C

H (0]
1y

CH, O
O CH,
/
N

=0
o

Huyén phil chita 5-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,3-
benzoxazol-2(3H)-on (cong doan iii)) (859g, 700g hoat tinh, 2,544mol) va fert-
butyl (S)-1-carbamoyl-2-(4-iodophenyl)etylcarbamat (dugc diéu ché theo phuong
phap néu trong WO 2009/074829, trang 47), (903g, 2,313 mol) trong dioxan (4,1
L) dugc bd sung 2M K»CO3 (2,3 L). Huyén phit nay dugc loai khi bing chan
khong va dugce suc khi N7 (3 1an). Pd(dppf)Cly DCM (28,33 g, 0,0347mol) dugc
b6 sung vao va hén hop phén tng dugc gia nhiét & 75°C trong 3 gid. Hén hop nay
duoc lam mat t6i nhiét do trong phong va dugc pha loang bing nuéc (6,4L).
Huyén phit ndy duoc khudy & nhiét do trong phong qua dém; chét rén nay dugc
loc ra va dugc rira bang nude (3 x 1L). Sin phdm nay dugc 1am kho & 45°C trong 3
ngly (1269,1g, hiéu sust: 133% theo lH NMR chita tap chat lién quan t6i pinacol
va dioxan, d9 tinh khié€t theo LC: 94,3%, H»O: (Karl Fischer) 3,35%).

1H NMR (270MHz, DMSO-dg): 6 7,62-7,34 (m, 7H), 7,04 (brs, 2H), 6,86 (d, 1H)
4,12 (m, 1H), 3,40 (s, 3H), 3,00 (dd, lfi), 2,78 (dd, 1H), 1,30 (s, 9H).
LCMS (Scm_ESI_Nuéc_MeCN) tR 4,51 (phit) m/z: 312 (MH™).

v) 4-(3 -metyl-2-oxo-2,3-dihydro-1,3-benzoxazol-5-yl)-L-phenylalaninamit
o)

TP S
2 NH

E 2

Qg
N
(L=
-0
Huyén phil rat dac cla Na-(tert-butoxycarbonyl)-4-(3-metyl-2-0oxo0-2,3-
dihydro-1,3-benzoxazol-5-yl)-L-phenylalaninamit (cong doan iv)) (1269g, 952g

c6 hoat tinh dugc gia dinh c6 mitc do chuyén héa 100% & giai doan iv), 2,3138
mol) trong DCM (2,1 L) dué6i khi N2 dugc bd sung nhé giot dung dich 4,1M HCI
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trong dioxan (2,7L, 11,06mol) trong khoang thdi gian trén 1 gio trong khi duy tri
nhiét do ¢ khodng 15°C (huyén phil tr& nén linh dong hon sau khi b8 sung khoang
0,5L dung dich 4,1M HCI dioxan). Sau 2 gi®, hén hop nay duoc pha lodng bing
nude (5,6 L) va duge khuay trong 30 phiit & nhiét do trong phong. Sau d6, hén hop
nay dugc loc qua dém Xelit (500g) d€ loai bd chat liéu chwa hoa tan - loc rét
cham; Xelit dugc kiém tra d6i v6i san phdm bing LC. T4m dém nay duoc rira
bang nudc (400mL). cdc 16p DCM/dioxan-nudc dugc tach. Lép nuée duge 1am
mit t6i khoang 5°C va dung dich nuéc 35% NH3 (700mL) dugc bé sung chim
vao dé dat dugc do pH = 9-10. Huyén phii nay dugc khudy qua dém trude khi san
phdm dugc loc ra va duge rira bing nuéc (3 x 400mL). San phdm nay dugc 1am
kho & 45°C trong chan khong trong 2 ngay (chét rin mau tring duc, 489,4g, hiéu
sudt trong hai giai doan: 68%, do tinh khiét theo LC: 99,4%, >99% EP, do tinh
khiét theo thit nghiem 1H NMR theo TCNB trong DMSO 1a 98+2%, H>O: (Karl
Fischer) 0,92%).

~ IH NMR (270MHz, DMSO-dg): & 7,59-7,30 (m, 7H), 6,98 (brs, 1H), 3,36 (m,
4H), 2,95 (dd, 1H), 2,67 (dd, 1H) 1,86 (brs, 2H). |

LCMS (5cm_ESI_Nuéc_MeCN ) tr 2,76 (phit) m/z: 312 (MH™).

vi) tert-butyl (25)-2-({(1S)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl)phenyl]etyl }carbamoyl)-1,4-oxazepan-4-carboxylat

Dung dich gém 4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-yl)-L-
phenylalaninamit (cong doan v)) (756g, 733g c6 hoat tinh, 2,354mol) va axit (25)-
4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic (577g, 2,354) (Hop chét trung
gian 3) trong DMF (3L) duoc bé sung DiPEA (1230mL, 7,062mol) duéi khi No.
T3P trong DMF (50% khdi lugng, 1924mlL, 3,296mol) duge bé sung nhé giot vio
trong khodng thdi gian trén 1,5 gio trong khi duy tri nhiét do < 25°C. Sau 30 phuit,
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viéc kiém tra mifc d6 hoan thanh béng LC cho théy st hoan thanh cla phan g
ngéu hop nay. DiPEA (1230mL, 7,062mol) ti€p d6 dugc bS sung vao va hén hop
phan ng duoc gia nhiét t6i 50°C. T3P trong DMF (50% khéi Iuong, 3986mlL,
6,827mol) dugc b sung timg phan mot vao trong khoang thoi gian trén 1 gidy
(khong thdy c6 sy tda nhiét). Hon hop phan tng nay duge khudy & 50°C trong 4
gid va sau dé 6 nhiét do trong phong qua dém. Hén hop nay duoc 1am mat t6i
10°C, dugc pha loang bang 2-MeTHF (4L) va nudc (5,6L, tda nhiét). Céc 16p duogc
tdch va 16p nuéc duge chiét bang 2-MeTHF (2 x 4L). C4c phén chiét hitu co d két
hop dugc 1am kho trén MgSOy4, duoc loc va duge co dudi 4p sudt gidm. Viéc niy
tao ra san phdm Ia chét rén mau nau nhat véi hiéu sust: 98% (1242g (1205g cé
hoat tfnh), hiéu suat da hiéu chinh: 98%, do tinh khiét theo LC: 98,4%, thit
nghiém 'H NMR theo TCNB: 97+2%, cdc tap chét chil yéu theo 1H NMR: 2-
MeTHF: 1,9%, DMF: 0,6%).
vii) (25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-3-
ylphenyl]etyl}-1,4-oxazepan-2-carboxamit

Dung dich tert-butyl (25)-2-({(1S)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-
dihydro-1,3-benzoxazol-5-yl)phenyl]etyl } carbamoyl)-1,4-oxazepan-4-carboxylat
(cong doan vi)) (1776g, 1671g c6 hoat tinh, 3,210mol) trong axit formic/nuéc
- (4,2L/440mL) dugc khudy trén buchi & 35-37°C dudi dp sudt gidm (300-500Mbar
(30000-50000Pa). Sau 3 gi%, viéc kiém tra mic do hoan thanh bing LC cho thay
93,95% sén phdm va 0,5% nguyén liéu ban ddu. Hén hop nay duoc co (4 gid) dé
tao ra phan can ddu. Phén cin ndy dugc hoa tan trong nuéc (4,4L) va dugc rira
bang TBME (2,2 L). Lép nuéc duge khuély manh va duge xir Iy bing dung dich
nuéc NH3 (1,8L) & nhiét do < 25°C dé dat duge do pH = 9-10. H8n hop nay duoc
khudy & nhiét do trong phong trong 3 gid. Chat rdn nay dugc loc ra va duoc rira
bang nu6c (3 x 1L). Banh loc duge 1am kho & 45°C qua dém. Viéc nay da cho san
phdm 12 chat rén mau nau nhat (1498g, 1333g c6 hoat tinh, LC: 91,5%, thit
nghiém 14 NMR theo TCNB: 89+2%, HpO: (Karl Fischer) 4,63%).

Sén phdm tho nay dugc t4i két tinh tit EtOH/HO trong hai mé (2 x 747g).

Mé A: Sén phdm tho (747g) dugc hoa tan trong EtOH (8L) véi su héi luu
du6i khi Np. Nuée (1,6 L) duoc bd sung cham vao. Hén hop nay dugc loc néng
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(65°C) dé loai bo cac hat mau den (nhiét do phan dich loc: 50°C) va sau d6 duogc
khudy & 40°C qua dém. Huyén phit dugc 1am mét t6i 10°C trong khoang thdi gian
trén 4 gid va gilt & nhiét do nay trong 3 giv. San phdm dugc loc ra va dugc rira
bang EtOH/H70 (8:2, 3 x 500mL), sau d6 bang nuéc (3 x 500mL). Bénh loc duogc
lam kho & 45°C qua dém (473g, do tinh khiét theo LC: 97,7%, mitc Pd: 71,4ppm).

M¢ B da cho 436g san phadm (d6 tinh khiét theo LC: 95,8%, mitc Pd:
65,8ppm).

Phén 10ng ngung tir ca hai mé duoc gop lai va dugc co con khoang 8L.
Phén 16ng ngung nay dugc dé qua dém & nhiét d6 trong phong. Cac chét rin duogc
loc ra va duge rira bang EtOH/H20 (8:2, 3 x 400mL), sau d6 bing nuéc (3 x
400mL). San phdm ndy dugc 1am kho & 45°C qua dém. Viéc nity di cho cho thém
88g san phdm (do tinh khiét theo LC: 95,0%).

Céc san phdm (d¢ tinh khiét theo LC cia hén hop tron: 95,69%) duge téi
két tinh tir EtOH/H7O trong hai mé (Mé C: 520g, Mé D: 520g).

Mé C: San phdm tho (520g) dugc hoa tan trong EtOH (6,24 L) véi su héi
Ivu duéi khi Ny. Nude (1248mL) dugc bd sung cham vao. Hén hop nay duoc dé
ngudi xuong 40°C (3 giv), dugc tao mam bang 0,5g Hop chat d& muc va dugc
khudy & 40°C trong 10 git. Sau d6, hén hgp ndy dugc 1am mét t6i 26°C trong
khodng thdi gian trén 7 gio. Huyén phu thu duge dugc lam mat téi 10°C va duoc
khudy & nhiét d0 nay trong 6 gid. Sin phdm dugc loc ra, dugc rira bing
EtOH/nuée (8:2, 3 x 500mL) va nuée (3 x SOOmL). Bénh loc dugc 1am kho &
45°C trong 2 ngay. San phdm da tao ra 1a chét rdn mau xdm (418g, hiéu sudt
khodng 56%, 4o tinh khi&t theo LCMS: 97,5%, LC b4t d6i ximg: 100%, thir
nghiém IH NMR (DMSO-dg) theo TCNB: 100+2%).

Me¢ D: 418g, hiéu suét khoang 56%, do tinh khiét theo LCMS: 97,5%, LC
bat d6i xdng: 100%, thir nghiém 1H NMR (DMSO-dg) theo TCNB: 100+2%

San phdm dugc tron v6i chét liéu tir phan tng véi quy mo vira phai dugc
tién hanh theo ciing céch va dugc phan tich lai (968g, do tinh khiét theo LC:
98,04%, LC bat doi xing: 100%, thit nghiem !H NMR theo TCNB: 99+2%,
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0,35% EtOH theo 1H NMR, H7O: (Karl Fischer) 4,58%, Pd: 57,6ppm, XRPD
(nhiéu xa bot tia X) Dang A.
Bang 1. Nam pic c¢6 cuong do cao nhat cia Vi du 2, Dang A

°2-theta Cuong do tuong doi
12,2 str

14,3 str

16,2 str

19,1 med

20,6 Vs

Bang 2. Muoi pic c6 cudng do cao nhit clia Vi du 2, Dang A

°2-theta Cuong 46 tuong doi
8,9 w
12,2 str
143 str
16,2 med
17,9 VW
19,1 med
20,6 Vs
25,0 w
28,9 w

34,7 W

Vi du 2: Diéu ché€ dang tinh thé B
(25)-N-{(15)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit, Dang A (5g), dugc diéu ché theo quy
trinh dugc mo td & trén, dugc nap vao binh phan tng. Axeton (35mL) duoc bd
sung vao va hén hop nay dugc dun néng lén 60-65°C trong 40 gia nhiét. Dung
dich thu dugc dugc dé ngudi xubng nhiét do trong phong bing cach tit 40 gia

nhiét. Huyén phi thu duge dugce loc va phan dich loc dugc 1am kho trong 10 chan
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khong ¢ 40°C va =600mbar (60000Pa) qua dém. XRPD (nhiéu xa bot tia X), Dang
B. |
Bang 3. Nam pic c6 cudng d cao nhét clia Vi du 2, Dang B

°2-theta Cuong d6 twong doi
12,3 str
14,3 str
15,6 \&
16,3 str
17,2 str

Bang 4. Mudi pic ¢6 cudng do cao nhat ctia Vi du 2, Dang B

°2-theta Cuong do tuong d6i
12,3 str
14,3 str
15,6 Vs
16,3 str
17,2 str
18,3 med
18,5 med
19,7 med
21,2 w
23,6 \4

Vi du 2: Diéu ch€ dang tinh thé C
(28)-N-{(15)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-

yDphenyl]etyl}-1,4-oxazepan-2-carboxamit, Dang A (50mg), dugc diéu ché theo
quy trinh dugc mo ta & trén, dugc nap vao lo d€m nhdp nhdy loai 1,5mL. Propan-
2-ol (ImL) dugc bé sung vao va hén hop nay duge dat trong mdy lac hanh tinh
duoc lap ciing véi 4o gia nhiét & 500 vong/phit va khoéng 40°C trong 1 ngay.
Huyén phii thu dugc dugce loc va phén dich loc duge 1am kho. XRPD (nhiéu xa bot
tia X), Dang C.

Bang 5. Nam pic c6 cudng do cao nhét clia Vi du 2, Dang C
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°2-theta Cudng do tuong doi
9,0 Vs

14,0 med

16,0 str

16,4 str

21,0 str

Bang 6. Muoi pic c6 cudng do cao nhét clia Vi du 2, Dang C

°2-theta Cudng do twong d6i
7,8 '
9,0 Vs
14,0 med
14,4 med
16,0 str
16,4 Vs
17,9 w
18,9 med
19,6 w
21,0 med

Vi du 2: Diéu ch€ muéi xinafoat, dang tinh thé A
(25)-N-{(1S)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit, Dang A (100mg), dugc diéu ché theo
quy trinh dugc mo6 ta & trén, dugc nap vao lo do nhép nhdy loai 1,5mL. Khoang
48mg axit 1-hydroxy-2-naphtoic dugc b sung vao. Sau dé, 1,5mL ACN va
0,03mL nuéc dugc b sung vao va hén hgp nay dugc khudy & nhiét do trong
phong trong khoang 6 gio nho sir dung thanh khudy tir. Lo nay duoc day kin trong
khi khudy. Huyén phi thu dugc duge ly tam & 7500 vong/phiit trong 5 phiit va
dich n6i trén bé mat duoc loai bd bang pipef tiét trung. Phan can rdn u6t dugc 1am
kho trong 10 chan khong & 30°C va 30mbar (3000Pa) trong khodng 60 gid. XRPD

(nhiéu xa bot tia X), mudi xinafoat c6 Dang A.

Bang 7. Nam pic c¢6 cuong do cao nhét ctia Vi du 2, mu6i xinafoat dang tinh thé A
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°2-theta Cuong do tuong doi
7.4 VS

12,5 med

13,0 str

15,1 Vs

15,5 str

Béng 8. Mubi pic ¢6 cudong do cao nhat ciia Vi du 2, muéi xinafoat dang tinh thé
A

°2-theta Cuong d6 tuwong doi
7,4 VS
10,2 med
12,5 med
13,0 str
13,6 med
14,8 med
15,1 , Vs
15,5 str
15,7 med
17,9 med

Vi du 2: Diéu ch€ mu6i R-mandalat, dang tinh thé A -
(25)-N-{(19)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit, Dang A (120mg), dugc diéu ché theo
quy trinh duogc moé ta & trén, dugc nap vao lo do nhdp nhdy loai 1,5mL. Khoang
45mg axit R-(-)-mandelic dugc bé sung vao. Sau d6 1,5mL ACN va 0,04mL nu6c
dugc b6 sung vao va hén hgp nay dugc khudy & nhiét d6 trong phong trong
khoang 6 gi¢ nhd sir dung thanh khudy tir. Lo nay duoc day kin trong khi khuay.
Huyén phi thu dugc duge ly tam & 7500 vong/phiit trong 5 phiit va dich ndi trén
bé mat duoc loai bé bang pipet tiét tring. Phan can ran u6t dugc 1am kho trong 10
chan khong & 30°C va 30mbar (3000Pa) trong khoang 60 gid. XRPD (nhiéu xa

bot tia X), mudi R-mandelat c6 Dang A.
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Bang 9. Nam pic c6 cudng d¢ cao nhét cia Vi du 2, mu6i R-mandelat c6 dang tinh
thé A

°2-theta Cuong do tuong doi
13,0 med

14,5 med

15,5 Vs

17,0 med

214 med

Bang 10. Mudi pic c6 cudng do cao nhét ciia Vi du 2, mu6i R-mandelat c6 dang
tinh thé A

°2-theta Cuong do tuong d6i
8,0 w
13,0 med
14,5 med
15,5 Vs
15,7 w
15,9 med
17,0 'med
18,2 w
18,7 , w
21,4 med

Vi du 3 (Phuong phap A)
(25)-N-{(15)-1-xyano-2-[4-(3,7-dimetyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit
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1) tert-butyl (25)-2-({(1S)-1-xyano-2-[4-(3,7-dimetyl-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl)phenyl]etyl }carbamoyl)-1,4-oxazepan-4-carboxylat

5-(5,5-dimetyl-1,3,2-dioxaborinan-2-y1)-3,7-dimetyl-1,3-benzoxazol-
2(3H)-on (boronat este 1, 154mg, 0,56mmol) va tert-butyl (25)-2-{[(1S)-1-xyano-
2-(4—iodophenyl)ety1]carbamoyl}-1,4—oxazepan—4—carboxylat (Hop chat trung gian
5, 266mg, 0,53mmol) dugc hoa tan trong ACN (13mL) va nudc (0,5mL). Kali
cacbonat (110mg, 0,80mmol) dugc bd sung vao va hén hop phan ing niy dugc
loai khi trong 20 phit truéc khi b6 sung Pd(dppf)Clp.DCM (43mg, 0,053mmol).
Hén hop phan ting nay dugc gia nhiét & 80°C trong 90 phiit. Sau d6, phan tng
dugc co dudi dp sudt gidm va duoc tinh ché bang cot sic ky silicagel, rira gidi bing
gradien 0-80% EtOAc trong iso-hexan d€ cho hop chit néu & dé muc phu nay 1a
chét rin mau nau nhat (242mg, 85%). 1H NMR (400MHz, CDC(lI3): 6 7,55 (d,

2H), 7,36 (d, 2H), 7,16-7,02 (m, 3H), 6,96 (s, 1H), 5,16 (s, 1H), 4,17-4,00 (m,
3H), 3,56-3,48 (m, 1H), 3,53-3,36 (m, 3H), 3,21-3,12 (m, 2H), 2,44 (s, 3H), 1,95
(d, 2H), 1,47 (s, 9H), 0,94-0,87 (m, 2H). |
i) (25)-N-{(15)-1-xyano-2-[4-(3,7-dimetyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]etyl }-1,4-oxazepan-2-carboxamit

Tert-butyl (25)-2-({ (15)-1-xyano-2-[4-(3,7-dimetyl-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl)phenyl]etyl}carbamoyl)-1,4-oxazepan-4-carboxylat (240mg,
0,45mmol) dugc hoa tan trong axit formic (3mL) va dugc gia nhiét & 50°C trong
10 phait trén t&m sudi may khudy da dugc gia nhiét trude. Sau d6, phan tng duoc
c6 du6i 4p suat gidm, dugc hoa tan trong DCM va duge rita bing dung dich natri
hydro cacbonat da bao hoa. Phan chiét hitu co dugc lam kho (cot téch pha) va

dugc c6 duéi 4p sudt giam. Chat rin nay dugc tinh ché bing cot sic ky silicagel,
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rira gidi bang 0-2% metanolic amoniac (7N) trong DCM dé cho Hop chit néu & dé
muc nay 1a chét rin mau tréng (54mg, 27%).

1H NMR (400MHz, DMSO-dg): & 8,62 (d, 1H), 7,65 (d, 2H), 7,38 (d, 3H), 7,28
(s, 1H), 5,03 (q, 1H), 4,00 (dd, 1H), 3,90-3,82 (m, 1H), 3,73 (ddd, 1H), 3,39 (s,
3H), 3,32 (s, 3H), 3,24-3,13 (m, 2H), 3,04 (dd, 1H), 2,82-2,74 (m, 1H), 2,38 (s,
2H), 1,80-1,68 (m, 2H) (moét proton dé trao d6i khong dugc quan sat).

LCMS (10cm_ESCI_Formic_MeCN) tR 2,58 (phit) m/z: 435 (MH™).

Vi du 4 (Phuong phép B)
4'-[(25)-2-xyano-2-{[(2S)-1,4-oxazepan-2-ylcarbonyl]amino }etyl]biphenyl-3-yl
metansulfonat

N
H

ZT
\

0
Y e

i) Tert-butyl (25)-2-{[(25)-1-amino-3-{3'-[(metylsulfonyl)oxy]biphenyl-4-y1}-1-
oxopropan-2-yl]carbamoyl}-1,4-oxazepan-4-carboxylat

Huyén phu chita rerz-butyl (25)-2-[[(15)-2-amino-2-oxo-1-[[4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl]metyl]etyl] carbamoyl]-1,4-oxazepan-
4-carboxylat tert-butyl 2-({(25)-1-amino-1-oxo0-3-[4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl]propan-2-yl }carbamoyl)-1,4-oxazepan-4-carboxylat
(Hop chét trung gian 6, 0,21g, 0,4mmol), (3-iodophenyl) metansulfonat (0,13g,
0,44mmol) va kali cacbonat (0,16g, 1,2mmol) trong ACN (30mL) va nudc
(1,2mL) dugc loai khi duéi khi nito trong 10 phiit. Phic chét Pd(dppf)Clp.DCM
(0,032g, 10mol%) dugc bé sung vao va hén hop phan tng duoc gia nhiét & 80°C
trong 120 phiit. Dung moi dugc loai bd dudi 4p sudt gidm va phén can duoc xir Iy
bang nuéc (20mL) va DCM (25mL). DCM dugc 1am kho (cot tich pha) va dugc
bdc hoi duéi dp sudt gidm dé tao ra hgp chét néu & dé muc phu dang thity tinh mau
nau thdm (0,24g, >100%). 1H NMR (400MHz, CD(Cl3): 6 7,54-7,43 (m, 5H),

7,35-7,19 (m, 3H), 5,58 (m, 1H), 4,71 (s, 1H), 4,21-3,94 (m, 3H), 3,81-3,76 (m,
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1H), 3,52-3,44 (m, 3H), 3,23-3,14 (m, 4H), 2,80 (s, 1H), 2,20-1,54 (m, 1H), 1,45
(s, 9H) (ba proton dé trao ddi khong duoc quan sat).
ii) Tert-butyl (25)-2-{[(1S)-1-xyano-2-{3'-[(metylsulfonyl)oxy]biphenyl-4-
yl}etylJcarbamoyl }-1,4-oxazepan-4-carboxylat

Chat phan ting Burgess (0,11g, 0,046mmol) dugc bé sung vio dung dich c6
khudy ctia tert-butyl (25)-2-{[(2S)-1-amino-3-{3'-[(metylsulfonyl)oxy]biphenyl-4-
yl}-1-oxopropan-2-yl]jcarbamoyl}-1,4-oxazepan-4-carboxylat (0,24g) trong DCM
(20mL). Sau 3 ngay, chat phan tng bd sung (0,11g, 0,046mmol) dugc bS sung vao
va viéc khudy dugc tiép tuc trong 6 gid. Phan tng dugc dé yén qua dém trudc khi
rira bang nu6c (20mL). Phén chiét hitu co dugc 1am kho (cot tich pha) va dugc
boc hoi duéi 4p sudt gidm. Phdn can dugce tinh ché€ bang cot sic ky silicagel, rira
gidi bang 0-100% EtOAc trong iso-hexan dé tao ra hop chat néu & dé muc phu
dang thuy tinh khong mau (0,18g, 83% trong hai budc). 1H NMR (400MHz,
CDCl3): 6 7,61-7,45 (m, 5H), 7,38 (m, 3H), 7,06 (s, 1H), 5,17 (s, 1H), 4,20-3,99

(m, 2H), 3,75-3,63 (m, 1H), 3,57-3,37 (m, 3H), 3,49-2,85 (m, 3H), 1,94 (s, 2H),
1,57 (s, 1H), 1,51-1,35 (m, 9H), 1,33 (s, 1H) (mot proton dé trao ddi khong duoc
quan sat).
i) 4'-[(2S)-2-xyano-2-{[(25)-1,4-0xazepan-2-ylcarbonyl]amino }etyl]biphenyl-3-
yl metansulfonat

Dung dich tert-butyl (25)-2-{[(15)-1-xyano-2-{3'-
[(metylsulfonyl)oxy]biphenyl-4-yl }etyl]carbamoyl}-1,4-oxazepan-4-carboxylat
- (0,18g, 0,33mmol) trong axit formic (3mL) dugc gia nhiét & 50°C trong 15 phuit.
Hén hop nay duge béc hoi dudi 4p sudt gidm. Phin cin dugc hda tan trong DCM
(20mL) va dwgc khudy ciing véi natri bicacbonat da bao hoa (30mL). Cac 16p
duoc tich va phan chiét hitu co dugc 1am kho (cot tich pha) va duoc boc hoi duéi
4p suét giam. Phan can dugc tinh ché bang cot sic ky silicagel, rira giai bang 2%
dung dich 7N metanolic amoniac trong DCM. Chét rén thu dugc dugc ti két tinh
tir 1:1 di-isopropyl ete: EtOAc dé cho Hop chét néu & dé muc nay 1a chat rin

khong mau (50mg, 34%). lH NMR (400MHz, CDCl3): 6 7,61-7,46 (m, 5H), 7,40

(dd, 2H), 7,38-7,18 (m, 1H), 7,18 (d, 1H), 5,23-5,12 (m, 1H), 4,12-4,06 (m, 1H),
4,05-3,95 (m, 1H), 3,81-3,71 (m, 1H), 3,35-3,26 (m, 1H), 3,22-3,09 (m, 4H),
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3,07-2,81 (m, 3H), 1,91-1,77 (m, 2H) (hai proton dé trao ddi khong dugc quan

sat).

LCMS (10cm_ESCI_Bicarb_MeCN) tR 2,75 (phiit) m/z: 444 (MH™).

Céc vi du 5-33
Céc hop chét duéi day dugc di€u ch€ bang céch sit dung cdc phuong phap

va cic hop chit trung gian néu trén:

i

(0]

N

Vidu5
(25)-N-{(15)-1-xyano-2-[4-(3-metyl-1,2-benzoxazol-5-yl)phenyl]etyl } - 1,4~

oxazepan-2-carboxamit

Puogc diéu ché bing cach st dung Phuong phap A o,
\ RI= | N
Boronat este: Thutong phdm /©:/(

Hop chét trung gian: 5 CH,

1H NMR (400MHz, CDCl3): 6 7,79-7,75 (m, 2H), 7,63-7,58 (m, 3H), 7,43 (d, 2H),
7,20 (d, 1H), 5,21 (dt, 1H), 4,10 (dd, 1H), 3,99 (dt, 1H), 3,76 (ddd, 1H), 3,32 (dd,
1H), 3,20-3,12 (m, 2H), 3,05 (dd, 1H), 2,96 (df, 1H), 2,91-2,82 (m, 1H), 2,63 (s,
3H), 1,91-1,77 (m, 2H) (mot proton dé trao d6i khong dugc quan sat). m/z: 405

Vidu6

(25)-N-{(15)-1-xyano-2-[4'-(triflorometyl)biphenyl-4-yl]etyl }-1,4-oxazepan-2-
carboxamit

Puoc diéu ch€ bang cach sir dung Phuong phép A F o

Boronat este: Thuong phdm RI— >(©/‘<F

Hop chat trung gian: 5 ‘ '

1H NMR (400MHz, CDCl3): 6 7,74-7,64 (m, 4H), 7,62-7,55 (m, 2H), 7,43 (d, 2H),
7,20 (d, 1H), 5,21 (dt, 1H), 4,09 (dd, 1H), 3,98 (dt, 1H), 3,75 (ddd, 1H), 3,30 (dd,
1H), 3,16 (d, 2H), 3,07-2,80 (m, 3H), 1,92-1,76 (m, 2H) (mot proton dé trao d6i
khong dugc quan sit). m/z: 418 i '
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Vidu7
(25)-N-[(15)-1-xyano-2-(3',4'-diflobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit
Pugc diéu ché bang céch sit dung Phuong phip A F

Boronat este: Thuong phdm = )(©:F

Hop chét trung gian: 5

1H NMR (400MHz, CDCl3): 6 7,54-7,49 (m, 2H), 7,41-7,34 (m, 3H), 7,48-7,05
(m, 3H), 5,23-5,16 (m, 1H), 4,09 (dd, 1H), 4,03-3,95 (m, 1H), 3,75 (ddd, 1H), 3,30
(dd, 1H), 3,18-3,10 (m, 2H), 3,04 (dd, 1H), 3,00-2,90 (m, 1H), 2,92-2,82 (m, 1H),
1,88-1,78 (m, 2H) (mot proton dé trao ddi khong duogc quan sit). m/z: 386

Vidu8
(25)-N-{(15)-1-xyano-2-[4-(6-xyanopyridin-3-yl)phenyl]etyl }-1,4-oxazepan-2-

carboxamit

Pugc di€u ché bang céch sit dung Phuong phip A N
N

Boronat este: Thuong phdm R= %

Hop chit trung gian: 5

1H NMR (400MHz, DMSO-dg): 6 9,10 (dd, 1H), 8,64 (d, 1H), 8,38-8,33 (m, 1H),
8,15-8,08 (m, 1H), 7,81 (t, 2H), 7,48 (d, 2H), 5,10-5,01 (m, 1H), 4,00 (dd, 1H),
3,85 (ddd, 1H), 3,76-3,67 (m, 1H), 3,33-3,18 (m, 3H), 3,02 (dd, 1H), 2,81-2,70 (m
1H), 2,64-2,55 (m, 1H), 1,78-1,65 (m, 2H) (mot proton dé trao déi khong duoc
quan sat). m/z: 376

i

Vidu9
(25)-N-{(15)-1-xyano-2-[4-(4-metyl-3-ox0-3,4-dihydro-2H-1,4-benzothiazin-6-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit

Puoc di€u ch€ bing cach sir dung Phuong phap A /@:S
Ri= |
Boronat este: 20 X Nl o
eH,

Hop chit trung gian: 5

1H NMR (400MHz, CDCl3): & 7,60-7,53 (m, 2H), 7,46-7,37 (m, 3H), 7,28-7,23
(m, 2H), 7,22 (d, 1H), 5,23-5,16 (m, 1H), 4,10 (dd, 1H), 4,03-3,95 (m, 1H), 3,75
(ddd, 1H), 3,51 (s, 3H), 3,45 (s, 2H), 3,31 (dd, 1H), 3,19-3,11 (m, 2H), 3,04 (dd,
1H), 3,01-2,91 (m, 1H), 2,92-2,82 (m, 1H), 1,89-1,78 (m, 2H) (mot proton dé trao
ddi khong duge quan sét). m/z: 451
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Vidu 10
(25)-N-{(15)-1-xyano-2-[4-(3-etyl-7-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yl)phenyl]etyl }-1,4-oxazepan-2-carboxamit

Pugc diéu ché bing cich stt dung Phuong phip A CH

3
o
Boronat este: 4 Rl = /C[ =0
X N

Hop chat trung gian: 5
CH,

1H NMR (400MHz, CDCl3): 6 7,53 (t, 2H), 7,40 (d, 2H), 7,19 (d, 1H), 7,12 (s,

| 1H), 6,99-6,96 (m, 1H), 5,19 (dt, 1H), 4,10 (dd, 1H), 4,04-3,90 (m, 3H), 3,75 (ddd,
1H), 3,32 (dd, 1H), 3,16-3,10 (m, 2H), 3,04 (dd, 1H), 2,96 (dt, 1H), 2,92-2,84 (m,
1H), 2,44 (s, 3H), 1,89-1,78 (m, 2H), 1,41 (t, 3H) (mot proton dé trao d6i khong
dugc quan séat). m/z: 449

Vidu 11
(25)-N-[(1S)-1-xyano-2-{4-[3-(2-hydroxy-2-metylpropyl)-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit
Pugc diéu ché bang cich st dung Phuong phip A 0

o )(CE =
Boronat este: 5 1 N\\ﬁc;H

OH
CH,

Hop chat trung gian: 5

1H NMR (400MHz, CDCl3): 6 7,53-7,46 (m, 2H), 7,39-7,34 (m, 3H), 7,20-7,11

(m, 3H), 5,21-5,14 (m, 1H), 4,12-4,07 (m, 1H), 4,02-3,94 (m, 3H), 3,75 (ddd, 1H),
3,31 (dd, 1H), 3,15-3,10 (m, 2H), 3,03 (dd, 1H), 2,99-2,91 (m, 1H), 2,91-2,82 (m,
1H), 1,90-1,78 (m, 2H), 1,63 (s, 6H) (hai proton dé& trao ddi khong dugc quan sat).
m/z: 479

Vidu 12
(25)-N-[(15)-1-xyano-2-{4-[3-(2,2-difloroetyl)-7-flo-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit

Pugc diéu ché bang cich stt dung Phwong phép A

F
) o)
Boronat este: 7 Ri= | >=o
> N
; \\(F

Hop chat trung gian: 5

F
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1H NMR (400MHz, DMSO-dg): 6 8,62 (d, 1H), 7,69 (d, 2H), 7,60 (s, 1H), 7,48

(dd, 1H), 7,42 (d, 2H), 6,59-6,29 (m, 1H), 5,04 (q, 1H), 4,42 (td, 2H), 4,00 (dd,
1H), 3,85 (ddd, 1H), 3,72 (ddd, 1H), 3,27-3,15 (m, 2H), 3,03 (dd, 1H), 2,81-2,73
(m, 1H), 2,64-2,51 (m, 2H), 1,78-1,68 (m, 2H) (mot proton dé trao déi khong duoc
quan sat). m/z: 489

Vidu 13
(25)-N-[(15)-1-xyano-2-(4-{ 3-[2-(dimetylamino)etyl]-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl}phenyl)etyl]-1,4-oxazepan-2-carboxamit
Puoc diéu ché bang cach st dung Phuong phiap A 0
Boronat este: 8 = X@[

Hop chat trung gian: 5

N~
N~cH
H,C 3

1H NMR (400MHz, CDCl3): 6 7,57-7,50 (m, 2H), 7,44-7,36 (m, 2H), 7,33-7,22
(m, 2H), 7,22-7,15 (m, 2H), 5,20 (dt, 1H), 4,12-4,07 (m, 1H), 4,03-3,94 (m, 3H),
3,75 (ddd, 1H), 3,35-3,28 (m, 1H), 3,17-3,12 (m, 2H), 3,05 (dd, 1H), 3,00-2,92 (m,
1H), 2,92-2,84 (m, lH),‘ 2,71 (t, 2H),. 2,33 (s, 6H), 1,89-1,78 (m, 2H) (mot proton
dé trao d6i khong dugc quan sat). m/z: 478

Vidu 14

(28)-N-{(15)-1-xyano-2-[4-(3,3-difloro- 1-metyl-2-o0x0-2,3-dihydro-1H-indol-6-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit

Puoc diéu ché€ bang cach sit dung Phuong phip A ‘ FF

Boronat este: 9 Rl = mo
1 N

Hop chét trung gian: 5 CH,

1H NMR (400MHz, CDCl3): 6 7,60 (dd, 3H), 7,44 (d, 2H), 7,36 (d, 1H), 7,20 (d,

1H), 7,06 (s, 1H), 5,21 (dd, 1H), 4,11 (dd, 1H), 4,00 (dt, 1H), 3,79-3,74 (m, 1H),
3,36-3,26 (m, 4H), 3,16 (d, 2H), 3,05 (dd, 1H), 2,97-2,86 (m, 2H), 1,86-1,80 (m,
2H) (mot proton dé trao ddi khong dugc quan sat). m/z: 455

Vidu 15
(25)-N-{(15)-1-xyano-2-[4-(7-flo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
ylphenyl]etyl}-1,4-oxazepan-2-carboxamit
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Puoc di€u ché bang céch sir dung Phuong phidp A

F
B .6 °
oronat este: : Ri= . =0
\, 1 N
\
CH3 ‘

'Hop chit trung gian: 5

1H NMR (400MHz, DMSO-dg): 6 8,62 (d, 1H), 7,71 (d, 2H), 7,49 (s, 1H), 7,42 (t,

3H), 5,04 (q, 1H), 4,00 (d, 1H), 3,89-3,82 (m, 1H), 3,73 (d, 1H), 3,39-3,10 (m,
4H), 3,03 (d, 1H), 2,81-2,73 (m, 1H), 2,65-2,53 (m, 2H), 2,22 (s, 1H), 1,73 (s, 2H)
(mot proton dé trao d6i khong dugc quan sit). m/z: 439

Vidu 16
(25)-N-{(15)-1-xyano-2-[4-(3-etyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyljetyl }-1,4-oxazepan-2-carboxamit

Puoc diéu ché bang céch sit dung Phwong phap A o

Rl= X@: >=o0
Boronat este: 3 N\\
Hop chat trung gian: 5 | CH,

1H NMR (400MHz, CDCl3): 6 7,58-7,51 (m, 2H), 7,41 (d, 2H), 7,33-7,26 (m, 2H),

7,20 (d, 1H), 7,15 (d, 1H), 5,20 (dt, 1H), 4,10 (dd, 1H), 4,04-3,90 (m, 3H), 3,75
(ddd, 1H), 3,31 (dd, 1H), 3,20-3,10 (m, 2H), 3,04 (dd, 1H), 2,96 (dt, 1H), 2,91-2,82
(m, 1H), 1,92-1,77 (m, 2H), 1,42 (t, 3H) (mét proton dé trao d6i khong duoc quan
sat). m/z: 435

Vidu 17
(25)-N-[(15)-1-xyano-2-{4-[3-(xyclopropylmetyl)-2-ox0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl } etyl]-1,4-oxazepan-2-carboxamit '
Puogc diéu ché bang céch sir dung Phwong phép A o
o x@ =
Boronat este: 10 1 N

Hop chét trung gian: 5

1H NMR (400MHz, CDCl3): 6 7,57-7,50 (m, 2H), 7,42-7,33 (m, 2H), 7,35-7,25
(m, 4H), 5,20 (dt, 1H), 4,10 (dd, 1H), 3,99 (dt, 1H), 3,79-3,70 (m, 3H), 3,31 (dd,
1H), 3,20-3,12 (m, 2H), 3,05 (dd, 1H), 2,96 (dt, 1H), 2,91-2,82 (m, 1H), 1,91-1,77
(m, 2H), 1,33-1,23 (m, 1H), 0,66-0,59 (m, 2H), 0,50-0,44 (m, 2H) (mot proton dé&
trao d6i khéng dugc quan sét). m/z: 461

Vidu 18
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(25)-N-[(15)-1-xyano-2-{4-[3-(2-metoxyetyl)-2-ox0-2,3-dihydro-1,3-benzothiazol-
5-yllphenyl}etyl]-1,4-oxazepan-2-carboxamit
DPuoc diéu ché€ bang céch sit dung Phuong phap A s
Boronat este: 11 Ri= /©:
Hop chit trung gian: 5 _
O~cH,

1H NMR (400MHz, CDCl3): 6 7,58 (d, 2H), 7,48 (d, 1H), 7,43-7,32 (m, 4H), 7,21

(d, 1H), 5,21 (dt, 1H), 4,19 (t, 2H), 4,10 (dd, 1H), 3,99 (dt, 1H), 3,80-3,70 (m, 3H),
3,43-3,21 (m, 4H), 3,23-3,09 (m, 2H), 3,05 (dd, 1H), 3,00-2,82 (m, 2H), 1,93-1,77
(m, 2H) (mot proton dé trao d6i khong dugc quan sit). m/z: 481

Vidu 19
(28)-N-[(15)-1-xyano-2-{4-[2-0x0-3-(propan-2-yl)-2,3-dihydro-1,3-benzoxazol-5-
yllphenyl}etyl]-1,4-oxazepan-2-carboxamit

Puogc diéu ché€ bang cich st dung Phuong phép A o

R!= /@: =0
Boronat este: 12 N '
Hop chat trung gian: 5 : Hac)\ CH,

1H NMR (400MHz, CDCl3): 6 7,61-7,51 (m, 2H), 7,40 (dd, 2H), 7,30-7,24 (m,
3H), 7,21 (d, 1H), 5,24-5,14 (m, 1H), 4,65-4,55 (m, 1H), 4,13-4,07 (m, 1H), 4,05-
3,95 (m, 1H), 3,82-3,72 (m, 1H), 3,36-3,27 (m, 1H), 3,19-3,11 (m, 2H), 3,05 (dd,
1H), 2,99-2,82 (m, 2H), 1,93-1,76 (m, 2H), 1,59 (d, 6H) (mot proton dé trao d6i
khong dugc quan sat). m/z: 449

Vidu 20
(25)-N-{(19)-1-xyano-2-[4-(4-metyl-3-0x0-3,4-dihydro-2H-1,4-benzoxazin-6-
yDphenyl]etyl }-1,4-oxazepan-2-carboxamit

Puogc di€u ché bang céch sir dung Phuong phip A o

Boronat este: 13 R X@[Nl\o

Hop chat trung gian: 5 e,

1H NMR (400MHz, DMSO-dg): & 7,54 (d, 2H), 7,43-7,33 (m, 2H), 7,24-7,18 (m,
2H), 7,15 (d, 1H), 7,06 (d, 1H), 5,23-5,13 (m, 1H), 4,66 (s, 2H), 4,12-4,06 (m, 1H),
4,05-3,95 (m, 1H), 3,81-3,71 (m, 1H), 3,43 (s, 3H), 3,37-3,28 (m, 1H), 3,17-3,10
(m, 2H), 3,09-2,99 (m, 1H), 2,99-2,82 (m, 2H), 1,93-1,77 (m, 2H) (mot proton dé&
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trao d6i khong dwoc quan sat) m/z: 435

Vidu 21
(25)-N-[(15)-1-xyano-2- {4-[3-(2-metoxyetyl)-2-0x0-2,3-dihydro-1,3-benzoxazol-
5-yl]phenyl}etyl]-1,4-oxazepan-2-carboxamit
Duoc diéu ché bang cach sir dung Phuong phap A 0
Boronat este: 21 = /C[
Hop chat trung gian: 5
O~cH,
1H NMR (400MHz, CDCl3): 6 7,60-7,51 (m, 2H), 7,39 (dd, 2H), 7,34-7,24 (m,
3H), 7,20 (d, 1H), 5,23-5,14 (m, 1H), 4,12-3,95 (m, 4H), 3,81-3,70 (m, 3H), 3,43-
3,20 (m, 4H), 3,19-3,10 (m, 2H), 3,04 (dd, 1H), 2,99-2,82 (m, 2H), 1,92-1,77 (m,
2H) (mot proton dé trao ddi khong dugc quan sét). m/z: 465

Vidu 22

(28)-N-{(1S)-1-xyano-2-[4-(5-xyanothiophen-2-yl)phenyl]etyl }-1,4-oxazepan-2-
carboxamit

Dugc diéu ché bang céch sir dung Phuong phép A Rio }I&\ZN

Boronat este: Thuong phdm s

Hop chat trung gian: 5 _

1H NMR (400MHz, CDCl3): 6 7,61-7,56 (m, 3H), 7,40 (d, 2H), 7,31-7,25 (m, 1H),
7,20 (d, 1H), 5,19 (dt, 1H), 4,09 (dd, 1H), 3,99 (dt, 1H), 3,75 (ddd, 1H), 3,30 (dd,
1H), 3,13 (d, 2H), 3,07-2,81 (m, 3H), 1,91-1,76 (m, 2H) (mot proton d& trao ddi
khong dugce quan séat). m/z: 381 ’

Vidu 23
(28)-N-[(15)-2-(4'-carbamoyl-3'-florobiphenyl-4-yl)-1-xyanoetyl]-1,4-oxazepan-2-
carboxamit

Puogc diéu ché bang cich sit dung Phuong phip A Q

Boronat este: Thuong phdm Rl /CEL NH,

Hop chét trung gian: 5 < F

1H NMR (400MHz, DMSO-dg): 6 8,65-8,58 (m, 1H), 7,78-7,69 (m, 4H), 7,67-
7,55 (m, 3H), 7,41 (d, 2H), 5,09-4,99 (m, 1H), 3,99 (dd, 1H), 3,84 (ddd, 1H), 3,76-
3,67 (m, 1H), 3,29-3,15 (m, 2H), 3,02 (dd, 1H), 2,80-2,68 (m, 1H), 2,63-2,49 (m,
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2H), 1,79-1,64 (m, 2H) (mot proton dé trao d6i khong duoc quan sat). m/z: 411

Vidu 24
(25)-N-{(15)-1-xyano-2-[4-(1-metyl-2-oxo-1,2-dihydroquinolin-7-yl)phenylletyl } -

1,4-oxazepan-2-carboxamit

Pugc diéu ché bang cich st dung Phuong phip A m
Ri= |
Boronat este: 14 X N0
|

Hop chit trung gian: 5 CH,

1H NMR (400MHz, CDCl3): 6 7,71 (d, 1H), 7,68-7,60 (m, 3H), 7,52 (s, 1H), 7,45
(dd, 3H), 7,21 (d, 1H), 6,73 (d, 1H), 5,25-5,18 (m, 1H), 4,10 (dd, 1H), 4,04-3,96
(m, 1H), 3,83-3,69 (m, 4H), 3,32 (dd, 1H), 3,19-3,15 (m, 2H), 3,05 (dd, 1H), 3,00-
2,92 (m, 1H), 2,91-2,83 (m, 1H) 1,89-1,78 (m, 2H), (mot proton dé trao ddi khong
dugc quan sat). m/z: 431

Vidu 25
(28)-N-[(15)-1-xyano-2-{4-[2-0x0-3-(tetrahydro-2H-pyran-4-ylmetyl)-2,3-dihydro-
1,3-benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit

Pugc diéu ché bang céch stt dung Phuong phip A /(©:o
: Rl= | 9]
Boronat este: 15 X N>=

Hop chat trung gian: 5 \\CO

1H NMR (400MHz, CDCl3): 6 7,53 (t, 2H), 7,42 (d, 2H), 7,33-7,26 (m, 2H), 7,21
(d, 1H), 7,12 (d, 1H), 5,23-5,16 (m, 1H), 4,10 (dd, 1H), 4,03-3,96 (m, 3H), 3,80-
3,72 (m, 3H), 3,40-3,27 (m, 3H), 3,17-3,13 (m, 2H), 3,07-2,83 (m, 3H), 2,19 (ddd,
1H), 1,90-1,79 (m, 2H), 1,54-1,42 (m, 3H), (one proton dudi pic nudc va mot
proton dé trao d6i khong dugc quan sat). m/z: 505

Vidu 26 _
(25)-N-{(1S)-2-[4-(7-clo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5 -yDphenyl]-

1-xyanoetyl }-1,4-oxazepan-2-carboxamit

Puogc diéu ché bang cach sir dung Phuong phép A ol
Boronat este: 16 X@io
Rl= | (o]
CH,

Hop chét trung gian: 5

1H NMR (400MHz, CDCl3): 6 7,56-7,52 (m, 2H), 7,42 (d, 2H), 7,31 (d, 1H), 7,19
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(d, 1H), 7,03 (d, 1H), 5,20 (dt, 1H), 4,10 (dd, 1H), 4,00 (dt, 1H), 3,76 (ddd, 1H),
3,46 (s, 3H), 3,31 (dd, 1H), 3,16-3,12 (m, 2H), 3,04 (dd, 1H), 3,00-2,84 (m, 2H),
1,89-1,80 (m, 2H), 1,25 (s, 1H). m/z: 455

Vidu 27

(25)-N-[(19)-1-xyano-2-{4-[3-(2,2-difloroetyl)-2-0x0-2,3-dihydro-1 ,3-benzoxazol—'
5-yllphenyl}etyl]-1,4-oxazepan-2-carboxamit

Puoc diéu ché bing cch sir dung Phuong phip A o ,

| Boronat este: 17 = X©: N\>\=(OF

Hop chét trung gian: 5 !

1H NMR (400MHz, CDCl3): 8 7,54 (d, 2H), 7,41 (d, 2H), 7,36 (dd, 1H), 7,30 (d,
1H), 7,24 (s, 1H), 7,19 (d, 1H), 6,28-5,95 (m, 1H), 5,23-5,16 (m, 1H), 4,28-4,17
(m, 2H), 4,10 (dd, 1H), 4,03-3,95 (m, 1H), 3,75 (ddd, 1H), 3,31 (dd, 1H), 3,20-3,12
(m, 2H), 3,04 (dd, 1H), 3,00-2,82 (m, 2H), 1,91-1,77 (m, 2H) (mo6t proton dé trao
d6i khong dugc quan sét). m/z: 471

Vidu 28

(25)-N-[(19)-1-xyano-2-{4-[2-0x0-3-(2,2,2-trifloroetyl)-2,3-dihydro-1,3-

benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit

Puogc di€u ché€ biang cich sir dung Phuong phip A 0

Boronat este: 18 Ri= X@ir«)\\:;
F

Hop chat trung gian: 5 )

1H NMR (400MHz, CDCl3): 6 7,56-7,49 (m, 2H), 7,45-7,29 (m, 4H), 7,24-7,15
(m, 2H), 5,23-5,16 (m, 1H), 4,47 (q, 2H), 4,10 (dd, 1H), 4,03-3,95 (m, 1H), 3,75

(ddd, 1H), 3,31 (dd, 1H), 3,20-3,12 (m, 2H), 3,04 (dd, 1H), 3,00-2,82 (m, 2H),
1,90-1,77 (m, 2H) (mot proton dé trao d6i khong dugc quan sat). m/z: 489

Vidu 29

(25)-N-{(19)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzothiazol-5-

yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit |

Puogc diéu ch€ bang cach sir dung Phuong phép A s |

Boronat este: 19 R XC[ N\>=o
CH,

Hop chat trung gian: 5
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1H NMR (400MHz, CDCl3): 6 7,59 (d, 2H), 7,53-7,48 (m, 1H), 7,44-7,35 (m, 3H),
7,22-7,17 (m, 2H), 5,21 (dt, 1H), 4,10 (dd, 1H), 3,99 (dt, 1H), 3,76 (ddd, 1H), 3,52
(s, 3H), 3,31 (dd, 1H), 3,17-3,12 (m, 2H), 3,05 (dd, 1H), 2,99-2,92 (m, 1H), 2,91-
2,84 (m, 1H), 1,89-1,80 (m, 2H) (moét proton dé trao d6i khong dugc quan sat).
m/z: 437

Vidu 30
(25)-N-{(15)-1-xyano-2-[4'-(metylsulfonyl)biphenyl-4-yl]etyl}-1,4-oxazepan-2-
carboxamit

Pugc di€u ché bang cich sir dung Phuong phip B O ®

Aryl iodua: Thuong phdm | Rl = D/ “CH,

Hop chét trung gian: 6 ‘

1H NMR (400MHz, CDCl3): 6 8,02 (d, 2H), 7,77 (d, 2H), 7,61 (d, 2H), 7,44 (dd,
2H), 7,29-7,16 (m, 1H), 5,25-5,13 (m, 1H), 4,12-4,06 (m, 1H), 4,05-3,95 (m, 1H),
3,77 (dtd, 1H), 3,36-3,28 (m, 1H), 3,17 (t, 2H), 3,14-2,97 (m, 2H), 3,00-2,82 (m,
6H), 1,91-1,77 (m, 1H). m/z: 428

Vidu31

(25)-N-{(18)-2-[4'-(azetidin-1-ylsulfonyl)biphenyl-4-y1]-1-xyanoetyl }-1,4-
oxazepan-2-carboxamniit

Puoc diéu ché bang cach sir dung Phuong phép B ; O\\S,,O

Aryl iodua: Thuong phém . mi- X©/ L)

Hop chit trung gian: 6 ‘ \

1H NMR (400MHz, CDCl3): 6 7,92 (d, 2H), 7,77 (d, 2H), 7,66-7,56 (m, 2H), 7,44
(dd, 2H), 7,31-7,14 (m, 1H), 5,25-5,12 (m, 1H), 4,13-4,07 (m, 1H), 4,06-3,95 (m,
1H), 3,86-3,69 (m, 5H), 3,36-3,27 (m, 1H), 3,24-3,10 (m, 2H), 3,10-2,84 (m, 3H),
2,12 (m, 2H), 1,91-1,76 (m, 2H) (mét proton dé trao d6i khong dugc quan sit).
m/z: 469

Vidu 32
(25)-N-[(15)-1-xyano-2-(4'-florobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit
DPuogc diéu ch€ bang cach st dung Phuong phip A ~-F
Boronat este: Thuong phdm K= | F

Hop chit trung gian: 5
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1H NMR (400MHz, CDCl3): & 7,56-7,51 (m, 4H), 7,38 (d, 2H), 7,21-7,08 (m, 3H),
5,20 (dt, 1H), 4,09 (dd, 1H), 3,98 (dt, 1H), 3,74 (ddd, 1H), 3,30 (dd, 1H), 3,13 (d,
2H), 3,03 (dd, 1H), 2,98-2,81 (m, 2H), 1,89-1,76 (m, 2H) (mot proton dé& trao déi
khong dugc quan sat). m/z: 368

Vidu 33

(25)-N-{(15)-2-[4-(1,3-benzothiazol-5-yl)phenyl]-1-xyanoetyl } -1,4-oxazepan-2-
carboxamit

Puoc diéu ché bang cich sir dung Phuong phip A s
Boronat este: Thuong phdm X@E
Hop chat trung gian: 5 »

1H NMR (400MHz, DMSO-dg): 6 9,43 (s, 1H), 8,61 (d, 1H), 8,33 (d, 1H), 8,23 (d,
1H), 7,82-7,72 (m, 3H), 7,41 (d, 2H), 5,08-4,98 (m, 1H), 3,98 (dd, 1H), 3,84 (ddd,
1H), 3,75-3,66 (m, 1H), 3,27—3,14 (m, 2H), 3,02 (dd, 1H), 2,78-2,69 (m, 1H), 2,64-
2,51 (m, 3H), 1,79-1,64 (m, 2H). m/z: 407

Viduy 34

Hbn hop chat dong phan khong d6i quang gém (2S)-N-[(15)-1-xyano-2-(4'-
xyanobiphenyl—4—y1)etyl]-1,4-oxazepa;n-2-carboxamit va (2R)-N-[(15)-1-xyano-2-
(4'-xyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit

(0]
N
z
N Y
H H

(0]

ZzT
-\

\ 7

Y

i) Tert-butyl 2-{[(1S)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]carbamoyl }-1,4-
oxazepan-4-carboxylat

Axit rac-4-(tert-butoxycarbonyl)-1,4-oxazepan-2-carboxylic (248mg,
1,01mmol) va 4'-[(25)-2-amino-2-xyanoetyl]biphenyl-4-cacbonitril (Hop ch4t
trung gian 1, 1200mg; 0,81mmol) dugc bé sung vao T3P (700mg, dung dich 50%
trong DMF) trong DMF (2mL). TEA (640pL, 4,54mmol) dugc bé sung vao va
phan tng nay dugc khlie‘f); & nhiét d6 trong phong trong 18 gid. Sau d6, hén hop
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phén ing nay dugc c6 dudi dp sudt gidm. Du thu dugc dugc hoa tan trong EtOAc
va rita 14n luot banwgf dung dich nuéc 2M axit clohydric, dung dich nuée bdo hoa
clia natri hydro cacbonat va dung dich natri clorua. C4c phan chiét hitu co duogc
lam kho (magie sulfat), dugc loc va duge c6 duéi 4p suat giam dé cho hop chit
néu & dé muc phu ndy 12 ddu mau vang né dugc diing luon ma khong can tinh ché
thém trong budc ti€p theo.
ii) H6n hop chét déng phan khong d6i quang gém (2S)-N-[(1S)-1-xyano-2-(4'-
- xXyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit va (2R)-N-[(1S)-1-xyano-2-
(4'-xyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit

Dugc diéu ché theo quy trinh néu trong Phuong phép A, budc ii) sit dung
tert-butyl 2-{[(15)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]carbamoyl } - 1,4-
oxazepan-4-carboxylat d€ cho Hop chat néu & dé muc nay 1a chat rin mau tring
(150mg, 50% trong hai buéc). Hop chat da phan 1ap 12 hén hop clia hai chat d6ng
phan khong d6i quang, chiing khong dugc tich rieng. 1H NMR (400MHz,
CDCl3): 6 7,75-7,64 (m, 4H), 7,59 (dd, 2H), 7,43 (dd, 2H), 7,30-7,22 (m, 1H),
5,25-5,11 (m, 1H), 4,12-4,06 (m, 1H), 4,05-3,95 (m, 1H), 3,81-3,70 (m, 1H), 3,33
(ddd, 1H), 3,25-3,09 (m, 2H), 3,08-3,00 (m, 1H), 2,98-2,81 (m, 2H), 1,92-1,75
(m, 2H) (mot proton dé trao d6i khong dugc quan sit).

LCMS (10cm_ESCI_Formic_MeCN) tR 2,58 (phit) m/z: 375 (MHY).
Vidu 35

(25)-N - {(18)-1-xyano-2-[4-(4-metyl-3-ox0-1,2,3,4-tetrahydroquinoxalin-6-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit
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1) Tert-butyl (25)-2-({ (25)-1-amino-3-[4-(4-metyl-3-0x0-1,2,3,4-
tetrahydroquinoxalin-6-yl)phenyl]-1-oxopropan-2-yl }carbamoyl)- 1,4-oxazepan-4-
carboxylat

7-(5,5-dimetyl-1,3,2-dioxaborinan-2-yl)-1 -metyiquinoxalin—2( 1H)-on
(Boronat este 2, 100mg, 0,37mmol) va fert-butyl (25)-2-{[(2S)-1-amino-3-(4-
iodophenyl)-1-oxopropan-2-yljcarbamoyl } - 1,4-oxazepan-4-carboxylat (Hop chat
trung gian 4, 182mg, 0,35mmol) dugc hoa tan trong ACN (9mL) va nuéc
(0,4mL). Hon hop phan ing nay dugc loai khi duéi khi nito trong 30 phiit trudc
khi b6 sung kali cacbonat (73mg, 0,53mmol) va Pd(dppf)Cl>.DCM (29mg,
0,035mmol). Hén hop phan tng nay dugc gia nhiét & 80°C trong 1 gid. Sau d6,
hén hop phan tng nay dugc c6 dudi &p suét gidm. Viéc tinh ché bing cot sic ky
silicagel, rira gidi bang 8% metanol trong EtOAc cho hop chdt néu & d&& muc phu
nay 1a ddu mau nau (192mg, 100%). N6 dugc ding ludn trong budc ti€p theo ma
khong can tinh ché thém. |
i1) Tert-butyl (25)-2-({ (15)-1-xyano-2-[4-(4-metyl-3-ox0-1,2,3,4-
tetrahydroquinoxalin-6-yl)phenyl]etyl } carbamoyl)-1,4-oxazepan-4-carboxylat

Chat phan tng Burgess (167mg, 0,70mmol) dugc bd sung vao dung dich
tert-butyl (25)-2-({(25)-1-amino-3-[4-(4-metyl-3-0x0-1,2,3,4- | )
tetrahydroquinoxalin-6-yl)phenyl]-1-oxopropan-2-yl } carbamoyl)- 1,4-oxazepan-4-
carboxylat (192mg, 0,35mmol) trong DCM (15mL). Hén hgp phén @ng nay dugc
khudy & nhiét d6 trong phong trong 24 gid. Sau d6, hén hop phan ing nay duoc
chuyén vao phéu tich va dugc rira bing nuéc. Cac phan chiét hitu co duge 1am kho
(cot tich pha) va dugc c6 duéi dp suit gidm. Chat ran thu duoc duoc tinh ché bing
cot sic ky silicagel, rira gidi bing 65% EtOAc trong iso-hexan dé cho diu mau
vang. Viéc nghién thanh bot cling véi dietyl ete tao ra hgp chét néu & dé muc phu
nay c6 dang dau (101mg, 54%). 1H NMR (400MHz, CDCl3): 6 8,32 (s, 1H), 7,95

(d, 1H), 7,67 (d, 2H), 7,58 (dd, 1H), 7,49 (d, 1H), 7,43 (d, 2H), 7,10-7,03 (m, 1H),
5,25-5,12 (m, 1H), 4,23-4,10 (m, 3H), 3,77 (s, 3H), 3,54-3,49 (m, 3H), 3,28-3,19
(m, 3H), 2,05-1,89 (m, 2H), 1,47 (s, 9H).

iii) (25)-N-{(15)-1-xyano-2-[4-(4-metyl-3-o0x0-1,2,3 4-tetrahydroquinoxalin-6-
yl)phenyl]etyl}-1,4-oxazepan-2-carboxamit
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Tert-butyl (25)-2-({ (15)-1-xyano-2-[4-(4-metyl-3-0x0-1,2,3,4-
tetrahydroquinoxalin-6-yl)phenyl]etyl } carbamoyl)- 1,4-oxazepan-4-carboxylat
(101mg, 0,19mmol) dugc hoa tan trong axit formic (2mL) va dugc gia nhiét &
50°C trong 10 phiit trén tdm sudi mdy khudy da dugc gia nhiét trude. Sau d6, phan
ting dugc c6 dudi 4p sudt gidm, duoc hoa tan trong DCM va dugc rira bing dung
dich natri hydro cacbonat di bdo hoa. Phan chiét hitu co dugc cho chay qua phéu
thiy tinh ky nu6c/bd tach pha va dugc co6 dudi dp suét gidm. Chét ran nay duoc
tinh ché bing cot séc ky silicagel, rira gidi bing 0-2% dung dich metanolic
amoniac (7 N) trong DCM dé cho Hop chat néu & dé muc nay 1 chét rin mau
vang (65mg, 80%).
1H NMR (400MHz, CDCl3): & 8,32 (s, 1H), 7,95 (d, 1H), 7,65 (d, 2H), 7,57 (dd,
1H), 7,47 (m, 3H), 7,21 (d, 1H), 5,22 (dt, 1H), 4,11 (dd, 1H), 4,00 (dt, 1H), 3,75
(m, 5H), 3,32 (dd, 1H), 3,17 (m, 2H), 3,06 (dd, 1H), 2,99-2,87 (m, 2H), 1,89-1,81
(m, 2H) (hai proton dé trao déi khong duoc quan sat). LCMS
(10cm_ESCI_Formic_MeCN) tR 2,38 (phiit) m/z: 432 (MHT).

Vi du 36

(25)-2-[(3S,4E)-6-(2,3-dihydro-1H-indol-1-yl)-6-oxohex-4-en-3-yl]-1,4-oxazepan- -

2-carboxamit trifloroactetat

1) Tert-butyl (25)-2-{[(3S,4E)-6-(2,3-dihydro-1H-indol-1-yl)-6-oxohex-4-en-3-

yllcarbamoyl }-1,4-oxazepan-4-carboxylat

HATU (2,33g, 6,12mmol) dugc bd sung vao axit (25)-4-(tert-
butoxycarbonyl)-1,4-oxazepan-2-carboxylic (Hgp chit trung gian 3,-1,25g,
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5,10mmol), [(1S,2E)-4-(2,3-dihydro-1H-indol-1-yl)-1-etyl-4-oxo-buten-1-yl]amin
trifloroactetat (Hop chét trung gian 6 trong W02012109415, 1,76g, 5,10mmol)
va DiPEA (4,45mL, 25,5mmol) trong DCM (25mL) & nhiét do trong phong. Hén
hop thu dugc duge khuay & nhiét do trong phong trong 4 git. Hon hgp phén tng
ndy dugc pha lodng bing DCM (100mL), va rira 1dn lugt bang dung dich nuéc
0,IM HCI (100mL), dung dich nuéc NaHCO3 bdo hoa (100mL), va nuéc mudi da
bao hoa (100mL). Lép hitu co duge 1am kho trén NapSOy4, duge loc va duge béc
hoi dé cho san phdm néu & dé muc phu (1,50g, 64%). LC-MS m/z 358 (M-
Boc+H™). MAu ciia san phdm tho nay (190mg, 0,42mmol) dugc tinh ché bang
HPLC bat d6i xing diéu ché trén cot CHIRALPAK IC-3, rira giai déng quyén
bang dung dich 50% EtOH trong hexan 1am dung méi ira gidi. Cdc phan doan
chita hop chét duge mong muén dugc béc hoi t6i khan dé cho san phdm néu & dé
muc phu (180mg, 95%) & dang dau khong mau. LC-MS m/z 358 (M-Boc+H™).
TFA (2mL, 26,0mmol) dugc bd sung vao dung dich tert-butyl (25)-2-
{[(35,4F)-6-(2,3-dihydro-1H-indol-1-yl)-6-oxohex-4-en-3-yl]carbamoyl }-1,4-
oxazepan-4-carboxylat (180mg,A 0,39mmol) trong DCM (10mL) & nhiét do trong
phong. Dung dich thu dugc duge khudy & nhiét do trong phong trong 4 gid. Dung
moi dugc loai bod dudi 4p sudt gidm. Sdn phdm tho nay dugce tinh ch& bang céch
sic ky nhanh diéu ché (cot C18), bing c4ch sit dung c4c hén hop phan cuc giam
déan ctia nuéc (chita 0,1% TFA) va MeCN lam cdc dung moi rira gidi. C4c phan
doan chita hgp chat dugc mong muén dugc 1am kho bing cich dong kho nhanh dé
cho san phdm néu & @& muc (100mg, 54%) 1a chit rin mau tring.
1H NMR (300MHz, DMSO-dg): & 8,80-9,10 (m, 2H), 8,30 (d,1H), 8,15 (d, 1H),
7,10-7,30 (m, 2H), 6,95-7,10 (m, 1H), 6,70-6,85 (m, 1H), 6,45 (d, 1H), 4,10-4,70
(m, 4H), 3,90-4,10 (m, 1H), 3,75-3,85 (m, 1H), 3,55-3,70 (m, 1H), 3,05-3,40 (m,
5H), 1,90-2,10 (m, 2H), 1,50-1,75 (m, 2H), 0,85 (t, 3H). LCMS m/z 358 (MH™).

Vi du 37

(25)-2-[(2E 45)-1-(2,3-dihydro-1H-indol- 1-y1)-6-metyl-1-oxohept-2-en-4-y1]-1,4-

oxazepan-2-carboxamit trifloroactetat
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i) Tert-butyl (25)-2-{[(2E 4S)-1-(2,3-dihydro-1H-indol-1-yl)-6-metyl-1-oxohept-

2-en-4-yl]carbamoyl }-1,4-oxazepan-4-carboxylat
ﬁo ’ 0
N J"//rr N \:/\)j\ N
Ao Oy

HATU (465mg, 1,22mmol) dugc b sung vie axit (25)-4-(tert-
butoxycarbonyl)-1,4-oxazepan-2-carboxylic (Hop chét trung gian 3, 150mg,
0,61mmol), [(1S,2E)-4-(2,3-dihydro-1H-indol-1-yl)-1-(2-metylpropyl)-4-oxo-2-
buten-1-yl]amin trifloaxetat (Hop chat trung gian 13 trong W02012109415,
174mg, 0,47mmol) va DiPEA (0,427mL, 2,45mmol) trong DMF (5,0mL) & 0oC.
Dung dich thu dugc dugc khudy & nhiét do trong phong trong 2,5 gio. Hén hop
phan tng nay dugc bdc hoi t6i khan va dugc tdi hoda tan trong EtOAc (25mL), va
rira 14n lugt bang dung dich nuéc NH4Cl bio hoa (4 x 20mL), nudc mudi da bio
hoa (3 x 20mL), va nu6c (3 x 20mL). Lép hitu co duge 1am kho trén NaySOy,
dugc loc va duge bde hoi dé cho san phdm néu & dé muc phu dang tho (200mg,
67%) 1a ddu mau vang. LC-MS m/z 486 (MH™). Sén phdm tho nay duqc str dung
lu6n trong budc ti€p theo ma khong cin tinh ché.

TFA (0,635mL, 8,24mmol) duoc bd sung vao te'rt-butyl (25)-2-{[(2E 4S)-
1-(2,3-dihydro-1H-indol-1-yl)-6-metyl-1-oxohept-2-en-4-yl]carbamoyl } -1,4-
oxazepan-4-carboxylat (200mg, 0,41mmol) trong DCM (5,0mL) & 0°C. Dung dich
thu dugc nay dugc khuay & nhiét do trong phong trong 2 giv. Dung moi duoc loai
bo dudi 4p sudt gidm. Sdn phdm tho nay dugc tinh ché bang HPLC diéu ché& (Cot
Waters XBridge Prep C18 OBD, oxit silic 5p, duong kinh 19mm, chiéu dai
150mm), bang cach st dung c4c hén hop phan cuc giam din clia nuée (chia 0,5%

TFA) va MeCN lam céc dung moi rira gidi. Cac phan doan chita hgp chat dugc
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mong mudn dugc boc hoi t6i khan dé cho san phdm néu & d& muc (130mg, 63%)
l1a gobm mau vang.

LC-MS m/z 386 (MH*). IH-NMR (300MHz, CD30D): 6 8,15 (1H, d), 7,10-7,30
(2H, m), 7,05 (1H, t), 6,75-6,90 (1H, m), 6,50 (1H, d), 4,60-4,80 (1H, m), 4,40-
4,55 (1H, m), 4,10-4,30 (3H, m), 3,70-3,95 (2H, m), 3,15-3,50 (5H, m), 2,05-2,25
(2H, m), 1,40-1,70 (3H, m), 0,95 (6H, t), 1,35 (1H, d) (hai proton dé trao déi
khong dugce quan sit).

Hoat tinh dugc 1y
Thir nghiém Al: Thir nghiém vé sy phat huynh quang d6i v6i DPP1 t4i t8 hop &
nguoi (RH) |

Hoat tinh cﬁa DPP1 di dugc x4c dinh bang cdch do mitc do gidi phéng
ezym clia aminometyl coumarin (AMC) ra khoi co chét peptit (H-Gly-Arg-AMC),
ma din dén sy gia tang vé cudng do phét huynh quang & Aex =350nm va Aem
=450nm. Thir nghiém nay dugc tién hanh trong cic dia 384 15 den véi thé tich
cu6i 1a 50p1 & 22°C. C4c diéu kién thir nghiém dugc bao gém dung dich: 25mM
chat dém piperazin, do pH 5,0; 50mM NaCl, 5SmM DTT; 0,01% (thé tich/thé tich)
Triton X-100; 100uM H-Gly-Arg-AMC va RhDPP1 (khoang 50pM). C4c chat tc
ché& hiéu nghiém dugc tao ra trong DMSO va sau d6 dugc pha lodng trong thir
nghiém nay dé tao ra néng do cudi khong 16n hon 1% (thé tich/thé tich) DMSO.
Dy pha loang nira logarit 10 di€m cuia cdc chét ¢c ché (néng d6 cao nhat thudng -
la 10uM) dudc thir nghiém va pIC50 dugc xac dinh bang cach sir dung phuong
trinh logitic 4 tham s@ theo biéu d6 d4p tng dudng cong phi tuyén tinh. Chét tc
ché& DPP1 chuén, 4-amino-N -[(18)-1-xyano-2-(4'-xyanobiphenyl-4-
yDetyl]tetrahydro-2H-pyran-4-carboxamit (W02010/128324, Vi du 3) dugc sit
dung 1am d6i ching dwong trong thir nghiém nay. Theo cich théng thudng, cic
chat tic ch€ dugc G trude cing v6i thDPPI trong khoang thdi gian 30-60 phuit
trudc khi b sung co chat peptit dé bat ddu phan ting trong 60 phit nita & 22°C.
Sau d6, c4c dia dugc doc ngay lap tic trén thi€t bi doc dia phat huynh quang bing
céch sir dung cic budc séng phat xa va kich thich néu trén [duoc cai bién tir Kam,
CM, Gotz, MG, Koot, G, McGuire, MJ, Thiele, DL, Hudig, D & Powers, JC
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(2004). Arch Biochem Biophys, 427, 123-134 & McGuire, MJ, Lipsky, PE &
Thiele, DL (1992). Arch Biochem Biophys, 295, 280-288]. C4c két qua thu duoc
dugc thé hién trong Bang 11 & du6i (cdc Vi du 1-35).

Thir nghiém A2: Thir nghiém vé su phdt huynh quang d6i v6i DPP1 ti t8 hop &
nguoi (RH)

Hoat tinh ctia DPP1 di dugc x4c dinh bang céch do mitc d6 gidi phéng
ezym ctia aminometyl coumarin (AMC) ra khoi co chét peptit (H-Gly-Arg-AMC),
né c6 sy gia ting vé cudng do phat huynh quang & Aex =350nm va Aem =450nm.
Thir nghiém nay dwoc tién hanh trong céc dia 384 16 den vdi thé tich cu6i 1a 10ul
& nhiét d6 trong phong. Cic diéu kién thit nghiém dugc bao gém nhu sau: 25mM
chat dém piperazin, 46 pH 5,0; 50mM NaCl, 5mM DTT; 0,005 (thé tich/thé tich)
Triton X-100; 50uM H-Gly-Arg-AMC va 96,4 pM rhDPP1- C4c chat tc ché hiéu
nghiém dugc pha lodng trong DMSO t6i 100 14n néng d¢ thir nghiém cu6i. Cic
hop chét duge thir nghiém véi 10 néng d6 véi bac pha loang nira logarit (néng do
cao nhat thudng 12 1pM) va v6i néng d6 DMSO cuéi 1a 1% (thé tich/thé tich).
Theo céch thong thudng, cic chat tc ch€ dugc u trude cing v6i thDPP1 trong 30
phiit truéc khi b8 sung co chat peptit dé bat du phan tng trong 30 phit nita. Sau
khi 1, c4c dia dugc doc trén thiét bi doc dia phat huynh quang st dung cic budc
song phéat xa va kich thich néu trén. pIC5( dugc xdc dinh bang cach sir dung
phuong trinh logitic 4 tham s6 theo biéu dé dép tng dwdong cong phi tuyén tinh
(Smartfit, Genedata Screener®). Chét tc ch€ DPP1 chudn, 4-amino-N-[(1S)-1-
xyano—2-(4'-xyanobiphenyl-4-yl)etyl]tetrahydro-ZH—pyran-4-carboxamit
(W0O2010/128324, Vi du 3) dugc st dung lam d6i chimg dwong va 1% (thé
tich/thé tich) DMSO dugc sir dung 1am d6i ching am trong thir nghiém nay. [duoc
cai bién tir Kam, CM, Gotz, MG, Koot, G, McGuire, MJ, Thiele, DL, Hudig, D &
Powers, JC (2004). Arch Biochem Biophys, 427, 123-134 & McGuire, M]J,
Lipsky, PE & Thiele, DL (1992). Arch Biochem Biophys, 295, 280-288]. C4c két
qua thu dugc dugc thé hién trong Bang 11 & duéi (cdc Vi du 36-37).

Béang 11

Hop chat ctia Vi du Hoat tinh DPP1, pICs
1 745
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Hop chat cia Vi du Hoat tinh DPP1, pICjy
2 8,35
3 7,99
4 7,1
5 7,79
6 7,44
7 7,16
8 7,06
9 7,89
10 7,67
11 7,05
12 8,0
13 8,14
14 7,78
15 8,29
16 8,24
17 8,2
18 8,5
19 7,84
20 7.9
21 8,09
22 7,71
23 7,17
24 7,86
25 7,97
26 7,87
27 8,18
28 8,09
29 8,62
30 7,43
31 7,67
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Hop chat cua Vi du Hoat tinh DPP1, pICs(
32 7,37
33 7,21
34 7,22.
35 7,61
36 8,3
37 8,28

Gén két dong mach chli

Nhiéu hop chat da dugc mo ta trong c4c tai liéu chuyén nganh vin duogc luu
gilt mot cdch c6 chon loc trong dong mach chii trong cdc nghién cttu phéng xa tu
ghi toan than dinh lvong (QWBA), din dén su thay ddi siéu c4u tric déng phat khi
dugc kiém tra du6i kinh hién vi dién tir (vi du, muzolimin (Schmidt et al. 1984,
Biochem. Pharmacol., 33, 1915-1921)). Ngoai ra, a.-amino amit nitril 4-amino-N-
[(18)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]tetrahydro-2H-pyran-4-carboxamit,
da dugc cong bo 1a mot chét e ch€ DPP1 (W02010/128324, Vi du 3), thé hién
mitc do luu giilf cao trong dong mach chu trong cic nghién citu QWBA trén chuot.
Nham hd trg cho viéc thi€t k& cdc chét tc ch€ DPP1 c¢6 nguy co gin két véi cac
mo giau elastin thdp, nhu d()ng mach chi, thir nghiém gén két dong mach chi
canh tranh in-vitro dugc mo ta & duéi (Thix nghiém B) dugc phit trién @€ tao thuan
loi cho quy trinh chon loc. Céc hgp chat d6i ching va c4c hop chit dugce chon theo
sang ch& dugc thir nghiém trong Thir nghiém B va c4c két qua thu duoc duoc thé

hién trong Bang 12.

Thir nghiém B: Thir nghiém gan két mo clia dong mach chii canh tranh in-vitro
Déng chét dong mach chil duge diéu ch€ tir dong mach chi tic cia chuot
Han Wistar. DPong mach chil tc dugc cit méi d3 dugc 1am dong lanh, va né duoc
ra déng va béc phan khong dan héi. Sau d6, dong mach cha da duge béc phan
khong dan hoi dugc can, cat thanh cdc m4u nhd va dong nhét héa 14n ddu bing
thi€t bi 1am dong nhat roto-stato; va sau d6 bang thiét bi 1am déng nhat Dounce
rap 16ng trude khi rap chat trong nuéc mudi Puck (137mM Na(l, 5,37mM K(l,
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4,17mM NaHCO3, va 5,55mM D-glucoza). Néng do dong chat dugc diéu chinh
t61 30mg/mL trong nuéc mudi Puck, va cac phan phan uéc dugc cét giit & -80°C
cho dén khi sir dung. Cac hop chét d6i chiing dwong va am va céc hop chit thir
nghiém duoc tao ra trong 100mM trong DMSO, va dugc bd sung vao cic phan
phan u6c ImL chita dong chat dong mach chii trong nuéc mudi Puck dé cho ndng
do cudi 1a 100pM. Céc miu dong chit dugce G trude ciing véi cac hgp chat thir
nghiém & 37°C, quay, qua dém. Tiép d6, [14C]4-amino-N-[(1S)-1-xyano-2-(4'-
xyanobiphenyl-4-yl)etyl]tetrahydro-2H-pyran-4-carboxamit dugc bd sung vio tat
ca cdc méu téi ndng 4o cudi 100pM, va cic mau dugc G & 37°C, quay, trong 2 gid
nifa. Protein dugc két tia tir m6i miu bang céch thém 10mL axeton, l1Am lanh
trude t6i -20°C. C4c mau dugc dé qua dém & -20°C dé cho phép két thia hoan tit.
Két tha dugc vién tron bang céch ly tam véi 4500 x g & 4 °C trong 20 phiit, phan
phan udc cla dich ndi trén bé mat dugc 14y ra d€ phan tich, va phan con lai cha
dich ndi trén bé mat dugc bd di. Két tha dugc rira bing cich tao limg lai trong
10mL dung dich 80% metanol trong nudc cat, va tao vién tron lai bang cach ly
tam v6i 4.500 x g & 4 °C trong 20 phiit. Viéc rira dugc 13p lai trong tdng cong 4
l4n rira trong dung dich 80% metanol, va 2 l4n rira ti€p trong metanol 100%, phén
phan udc cta dich ndi trén bé mat dugc 14y ra d€ phan tich & méi giai doan. Sau
14n rira cudi, két tha dugc lam kho trong khong khi, va dugc hoa tan qua dém
trong 1mL NCSII Tissue Solubiliser. Cac phan phan u6c 1mL cta dich ndi trén bé
mit dugc bd sung vao SmL dich nhap nhay Ultima Gold (Perkin Elmer, MA,
U.S.A.), va ImL vién tron d3 hoa tan dugc b6 sung vao SmL dich nh&p nhdy
Hionic-Fluor (Perkin Elmer, MA, U.S.A.). Do phéng xa cta c4dc méu dugc do trén
thi€t bi d€m nhdp nhdy da nang Beckman LS6500 (Beckman Coulter, IN, U.S.A.).
Trong méi trudng hop, 4-amino-N-[(1S)-1-xyano-2-(4'-xyanobiphenyl-4-
yDetyl]tetrahydro-2H-pyran-4-carboxamit dugc chay 1am d6i ching duong, va N-
(1-{(3R)-3-(3,5-diflorophenyl)-3-[1-(metylsulfonyl)piperidin-4-

yllpropyl} piperidin-4-yl)-N-etyl-2-[4-(metylsulfonyl)phenyl]axetamit (hgp chat 1, |
W02006/001751) va chét dan thuéc DMSO dugc chay 1am d6i chimg 4m. Hai
~mau giong hét nhau dugc thit nghiém d6i v6i mbi hgp chét trong méi trudng hop

thit nghiém, va it nhat hai thir nghiém dugc chay déi v6i méi hop chat thir nghiém.
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Do phong xa trung binh ctia cdc mau di duge U trude cung véi chat din thudc d6i |
chﬁ'ng DMSO di tao gén két 100%, va céc két qua d6i v6i cac mau duogc G trude
cing v6i cac hop chat khac duge thé hién bing % sai biét v6i véi chat dan thuse
dai chitng. C4c thit nghiém da so sinh ANOVA 1 dudng va Bonferroni dugc tién
hanh d¢ tinh toan trj s6 sai khdc so véi chat din thudc d6i ching.

Céc keét qua thu dugc dugc thé hién trong Bang 12 & duéi. Cac két qua dugc
dinh lugng thanh bon nhém khac nhau: chét gin két manh, chat gin két trung
binh, chat gn két va chat khong gan két.

-111-



21600

Bang 12
Hop chat Céu tric Gén két mo dong
mach chu
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Vidu 16 Chat khong gan két

[14C] 4-amino-N -[(1S)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]tetrahy dro-2H-

pyran-4-carboxamit

i) 4-bromobenzo-[14C]-nitril

1-brom-4-iodobenzen (473mg, 1,67mmol) va déng(I)[**C]xyanua
(1850MBq, 77mg, 0,84mmol) dugc hoa tan trong l-metylpyro_lidin-Z-on (4mL) va
dugc gia nhiét trong vi séng trong 3 gi¢ & 150°C. Hén hgp phan @ng nay dugc pha
lodng bing EtOAc (150mL) va duoc rita bing dung dich nuéc 2% sét clorua
(100mL), dung dich nu6c 2% khéi lugng/thé tich cha natri thiosulphat (100mL) va
nuéc mudi di bao hoa (25mL x 3). Cic chat hitu co duge cho di qua bo tich pha
va dung moi dugc loai bd dé cho san phdm tho. Chat liéu tho nay dugc tinh ché
bing cot sic ky silicagel, rira gidi bang 2% EtOAc trong isoheptan dé cho Hop
chat néu ¢ dé muc nay 1a chét rin mau tring (442MBq, 37mg, 24%).
ii) (S)-tert-butyl 4-(1-amino-3-(4'-[14C] -xyanobiphenyl-4-yl)-1-oxopropan-2-
ylcarbamoyl)tetrahydro-2H-pyran-4-ylcarbamat

(S)-tert-butyl-4-(1-amino-1-o0x0-3-(4-(4,4,5,5-tetrametyl-1,3,2-
dioxaborolan-2-yl)phenyl)propan-2-ylcarbamoyl)tetrahydro-2H-pyran-4-
ylcarbamat (243mg, 0,47mmol), Pd-118 (30,6mg, 0,05mmol) va kali cacbonat
(195mg, 1,41mmol) dugc bd sung vao binh cdu dusi moi trudng khi nito. 4-
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bromobenzo-[14C]-nitril (973 MBq, 86mg, 0,47mmol) trong ACN d4 loai khi
(6mL) dugc b sung vao binh c4u phan tng, ti€p d6 12 nuéc (3mL). Hén hop nay
dugc gia nhiét & 73 °C dudi khi nito trong 4 gid va dé yén qua dém & nhiét do
- trong phong. Phan ting dugc pha lodng bing nude (50mL) va san phdm dugc chiét
vao DCM (25mL x 4). Céc 16p hitu co da gop lai dugc rira bing nuéc mudi da bio
hda (50mL) va phan hitu co dugc cho di qua bo tich pha chita magie sulphat. Cic
chat hitu co dugc ¢ trong chan khong dé tao ra ddu mau nau sim. Chat lieu tho
nay dugc tinh ché bang cot sic ky silicagel, rira gidi bing 0-100% EtOAc trong
heptan d€ cho gom ma n6 dugc nghién thanh bot cling véi ete/heptan dé cho Hop
chét néu & d€ muc nay 1a chét rin mau tring nhd (802MBq, 189mg, 82%). m/z
(ES+) 395 [M+2H-BOC]+
iii) (S)-tert-butyl 4-(1-xyano—2-(4'—[14C]-xyanobiphenyl-4—
yDetylcarbamoyl)tetrahydro-2H-pyran-4-ylcarbamat

(S)-tert-butyl 4-(1-amino-3-(4'-[14C] -xyanobiphenyl-4-yl)-1-oxopropan-2-
ylcarbamoyl)tetrahydro-2H-pyran-4-ylcarbamat (802 MBq, 189mg, 0,38mmol)
dugc hoa tén trong DCM (4mL) va dugc khuady dudi khi nito & nhiét do trong
phong. Chat phan ing Burgess (137mg, 0,57mmol) dugc bd sung vao va phan tng
nay dugc khudy trong 6,5 git. Hén hop tho nay dugc tinh ché bing cot sic ky
silicagel, rira gidi bang 25-100% EtOAc trong heptan dé tao ra Hop chat néu & dé
muc ndy 12 chét rén mau trang (714MBgq, 164mg, 90%). 1H NMR (500MHz,
DMSO-dg): 6 1,38 (s, 9H), 1,55_ - 1,77 (m, 2H), 1,84 - 2,02 (m, 1H), 3,07 - 3,25
(m, 3H), 3,43 - 3,53 (m, 1H), 3,54 - 3,62 (m, 1H), 5,04 - 5,13 (m, 1H), 7,04 (s,
1H), 7,43 (d, 2H), 7,71 (d, 2H), 7,87 (d, 2H), 7,93 (d, 2H), 8,46 (s, 1H).
m/z (ES-) 475 [M-H]- |
iv) (S)-4-amino-N-(1-xyano-2-(4'-[ 14C]-xyanobiphenyl-4-yl)etyl)tetrahydro-2H-
pyran-4-carboxamit

(S)-tert-butyl 4-(1-xyano-2-(4'-[14C] -xyanobiphenyl-4-
yDetylcarbamoyl)tetrahydro-2H-pyran-4-ylcarbamat (133 MBq, 29mg,
0,06mmol) dugc b sung vao dung dich di duoc gia nhiét trude clia axit formic

(500p1, 13,04mmol, 50°C) va phén ing dugc gia nhiét cling véi khusy trong 15
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phit & 50°C. Hon hop phéan ting nay dugc 1am lanh nhanh va duoc bd sung vao
hén hop di dwgc 1am lanh ciia natri hydro cacbonat da bdo hoa (5mL) va DCM
(SmL). Phin nu6c dugc rira bang hai phan phan uéc khac cia DCM (5SmL) va céc
16p hitu co da gop lai dugc rita bang nude (10mL) va dugc 1am kho trén natri - |
sulphat. Céc chét hitu co dugc loai bé d€ tao ra ddu khong mau, ma duoc nghién
thanh bot cing v6i ete dé cho chat rdn mau tring. Hén hop tho niy dugc tinh ch&
bang cot sac ky silicagel, rira gidi bing 0-2% metanol trong DCM dé tao ra Hop
chét d&€ muc (93MBq, 68%) ma né dugc cit giit dusi dang dung dich MeCN. 1H
NMR (500MHz, DMSO-dg): 6 1,12 (d, 1H), 1,20 (d, 1H), 1,73 (ddd, 1H), 1,89
(ddd, 1H), 3,18 - 3,25 (m, 2H), 3,45 (dt, 1H), 3,53 - 3,66 (m, 3H), 5,02 (t, 1H),
7,43 (d, 2H), 7,71 (d, 2H), 7,89 (dd, 4H).

m/z (ES+): 377 [M+H]*
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YEU CAU BAO HO

1. Hop chat c6 cong thitc (I):

trong d6:
R! ¢6 cong thic:

/ R?

:: :RS

R? dugc chon trong s6 hydro, F, C, Br, 0OS0,C, zalkyl, hoac C, ;alkyl;
R® dugc chon trong s6 hydro, F, Cl, Br, CN, CF;, SO,C,;alkyl, CONH, hoic
SO,NR‘R’, trong d6 R* va R® ciing v6i nguyén tit nito ma ching gén vao tao ra
nhan azetidin, pyrolidin hoac piperidin; hoac

R'! dugc chon trong s6 c4c nhém c6 cong thiic:

ﬁ:ﬁ 0,
ey ﬁ» N gl s S

hoac

X dugc chon trong s0 O, S hoac CF,;

Y duoc chon trong s6 O hoic S;

Q duogce chon trong s6 CH hoic N;

R® dugc chon trong s6 C, ;alkyl, trong d6 C, salkyl thy ¥ duoc thé bdi 1, 2 hoac 3
nguyén tit F va tity § béi mot phan tir th€ dugc chon trong s6 OH, OC, ;alkyl,

N(C, ;alkyl),, xyclopropyl, hoac tetrahydropyran;

-116-



21600

R duge chon trong s6 hydro, F. Cl hoac CHy;

hoac mudi dugc dung cua né.

2. Hop chat theo diém 1, trong dé:

ipes

R! ¢6 cong thitc:

hodc mudi dugc dung ctia né.

3. Hop chét theo diém 1 hodc 2, trong dé:
X1a O;

R®1a C,salkyl; va

R’ 1a hydro;

hoac mudi dugc dung cua nd.

4. Hop chét theo diém 1 c6 cong thitc (I) dugc chon trong s6:
(25)-N-[(15)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit;
(28)-N-{(15)-1-xyano-2-[4-(3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit;

(25)-N-{(15)-1 -Xyano-2-[4-(3.7-dimetyl-2-oxo0-2,3-dihydro-1,3 -benzoxazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit; ,
4'-[(25)-2-xyano-2-{[(25)-1,4-0xazepan-2-ylcarbonyl]amino }etyl]biphenyl-3-yl
metansulfonat;
(28)-N-{(18-1-xyano-2-[4-(3-metyl-1,2-benzoxazol-5-yl)phenyl]etyl }-1,4-
oxazepan-2-carboxamit;
(25)-N-{(15)-1-xyano-2-[4'-(triflometyl)biphenyl-4-yl]etyl } -1,4-oxazepan-2-
carboxamit; '
(25)-N-[(15)-1-xyano-2-(3',4'-diflobiphenyl-4-yl)etyl]-1,4-oxazepan-2-

carboxamit;
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(25)-N-{(1S)-1-xyano-2-[4-(6-xyanopyridin-3-yl)phenyl]etyl } -1,4-oxazepan-2-
carboxamit;
(25)-N-{(15)-1-xyano-2-[4-(4-metyl-3-ox0-3.4-dihydro-2H-1,4-benzothiazin-6-
yl)phenyl]etyl }-1,4-oxazepan-2-carboxamit; .
(25)-N-(15)-1-xyano-2-[4-(3-etyl-7-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
ylphenyl]etyl }-1,4-oxazepan-2-carboxamit;
(25)-N-[(15)-1-xyano-2-{4-[3-(2-hydroxy-2-metylpropyl)-2-oxo-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl}etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-[(15)-1-xyano-2-{4-[3-(2,2-difloetyl)-7-flo-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl} etyl]-1,4-oxazepan-2-carboxamit; |
(25)-N-[(15)-1-xyano-2-(4- { 3-[2-(dimetylamino)etyl]-2-0x0-2,3-dihydro-1,3-
benzoxazol-5-yl}phenyl)etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-{(15)-1-xyano-2-[4-(3.3-diflo-1-metyl-2-0x0-2,3-dihydro-1H-indol-6-
yl)phenyl]etyl }-1,4-oxazepan-2-carboxamit;
(28)-N-{(15)-1-xyano-2-[4-(7-flo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
ylphenyl]etyl}-1,4-oxazepan-2-carboxamit;
(25)-N-{(1S)-1-xyano-2-[4-(3-etyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
ylphenyl]etyl }-1,4-oxazepan-2-carboxamit;
(25)-N-[(18)-1-xyano-2-{4-[3-(xyclopropylmetyl)-2-ox0-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit;
(28)-N-[(1S5)-1-xyano-2-{4-[3-(2-metoxyetyl)-2-ox0-2,3-dihydro-1,3-
benzothiazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit;
(28)-N-[(15)-1-xyano-2-{4-[2-0x0-3-(propan-2-yl)-2,3-dihydro-1,3-benzoxazol-5-
yllphenyl}etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-{(1S5)-1-xyano-2-[4-(4-metyl-3-0x0-3.4-dihydro-2H-1,4-benzoxazin-6-
ylphenyl]etyl}-1,4-oxazepan-2-carboxamit; '
(28)-N-[(15)-1-xyano-2-{4-[3-(2-metoxyetyl)-2-ox0-2,3-dihydro-1,3-benzoxazol-
5-yllphenyl }etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-{(15)-1-xyano-2-[4-(5-xyanothiophen-2-yl)phenyl]etyl }-1,4-oxazepan-2-
carboxamit;

(25)-N-[(15)-2-(4'-Carbamoyl-3'-flobiphenyl-4-yl)- 1 -xyanoetyl]-1,4-oxazepan-2-

carboxamit;
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(25)-N-{(15)-1-xyano-2-[4-(1-metyl-2-ox0-1,2-dihydroquinolin-7-
ylphenyl]etyl}-1,4-oxazepan-2-carboxamit;

(28)-N-[(15)-1-xyano-2- {4-[2-0x0-3-(tetrahydro-2H-pyran-4-ylmetyl)-2,3-
dihydro-1,3-benzoxazol-5-yl]phenyl} etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-{(15)-2-[4-(7-clo-3-metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-
yDphenyl]-1-xyanoetyl}-1,4-oxazepan-2-carboxamit;
(28)-N-[(1S)-1-xyano-2-{4-[3-(2,2-difloetyl)-2-0x0-2,3-dihydro-1,3-benzoxazol-
5-yllphenyl}etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-[(19)-1-xyano-2-{4-[2-0x0-3-(2,2,2-trifloetyl)-2,3-dihydro-1,3-
benzoxazol-5-yl]phenyl }etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-{(19)-1-xyano-2-[4-(3-metyl-2-ox0-2,3-dihydro-1,3-benzothiazol-5-
yDphenyl]etyl}-1,4-oxazepan-2-carboxamit;
(25)-N-{(15)-1-xyano-2-[4'-(metylsulfonyl)biphenyl-4-yl]etyl } -1,4-oxazepan-2-
carboxamit;

(25)-N-{( 15)-2- [4'-(azetidin-1-ylsulfonyl)biphenyl-4-yl]-1-xyanoetyl }-1,4-
oxazepan-2-carboxamit;
(28)-N-[(15)-1-xyano-2-(4'-flobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit;
(25)-N-{(15)-2-[4-(1,3-benzothiazol-5-yl)phenyl]-1-xyanoetyl } - 1,4-oxazepan-2-
carboxamit;
(28)-N-[(15)-1-xyano-2-(4'-xyanobiphenyl-4-yl)etyl]-1,4-oxazepan-2-carboxamit;

va cidc mudi dugc dung ctia ching.
5. Hop chat theo diém 1, trong d6 hop chit nay 1a (25)-N-{(15)-1-xyano-2-[4-(3-

metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-yl)phenyl]etyl }-1,4-oxazepan-2-

carboxamit c6 cong thitc:
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hoac mudi dugc dung cua né.

6. Hop chat theo diém 1, trong d6 hop chat nay 1a (25)-N-{(15)-1-xyano-2-[4-(3-
metyl-2-0x0-2,3-dihydro-1,3-benzoxazol-5-yl)phenyl]etyl }-1,4-oxazepan-2-

carboxamit c6 cong thiic:

o)
iy
N

(0]

=N

®

N
’
HC Yo

O

7. Dugc phdm chita hop chét c6 cong thic (I) theo diém bét ky trong s6 cdc diém

tir 1 t6i 6 va chét phu trg, chét pha loang hodc chat mang dwoc dung.

8. T8 hop chita hgp chat c6 cong thitc (I) theo diém b4t ki trong s6 cdc diém tir 1
t6i 6 va mot hodc nhiéu chat doc lap dugc chon trong nhém bao gdm:

« chét chi van thu thé glucocorticoit khong steroit;

» chdt chu van thu thé B, adrenalin chon loc;

« chat tc ché€ phosphodiesteraza;

« chét tc ché proteaza;

» glucocorticoit;

e chét khang cholin;

» chat diéu bién chitc nang thu thé chemokin; va

« chét tc ché chitc ning kinaza.
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