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Linh vie ky thuit dwoc dé cap

N6i chung, sang ché d& cap dén cac hop chét pyrolizin dugc thé nhat dinh, va dugc phdm
trc ché qua trinh sao chép HBV, va cac phuong phap diéu ché chiing.

Tinh trang ky thuit cia sing ché

Virut gdy bénh viém gan B (hepatitis B virus - HBV) 1a virut ADN sgi kép mét phan, c6
v6 boc. HBV 14 bénh 14y nhiém anh hudng t6i gan. Cac triéu chimg ban ddu cua bénh lay
nhiém nay c6 thé bao gdm ndn mira, vang da, hon mé, nude tiéu thAm mau, va dau bung.
Bénh nhiém HBV man tinh c6 thé gdy xo gan va ung thu gan. Cac phuong phap diéu tri
¢6 sén hién nay c6 thé trc ché murc do sao chép cua virut nay va lam giam téi thiéu sy ton
thwong cho gan; tuy nhién, khong c6 cac phuong phép diéu tri c6 sin hién nay ma co thé
diéu tri triét dé bénh nhiém HBV mét cach dang tin cdy.

Do ty 18 méic bénh nhiém HBV van tiép tuc tang 1én, nén vin c¢6 nhu ciu vé viéc lua
chon diéu tri méi, bao gdm cac chat wrc ché qué trinh sao chép HBV méi. Ngoai ra, cac
hop chét c¢6 kha nang e ché qua trinh sao chép HBV, dong thoi co do thanh thai chuyén

hoéa thip di duoc du doan duoc dic biét quan tam.
Ban chit k§ thuit ciia sang ché

Muc dich ctia sang ché 12 nhdm tao ra cac hop chit c6 kha nang e ché qua trinh sao
chép HBV dé diéu tri hoic phong ngira bénh nhiém HBV.
Sang ché dé cap dén hop chét c6 cong thire (I):

Cong thure I
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hodc mudi duge dung cua no,

R! 1a C1 alkyl tuy ¥ duoc thé bang 1 dén 3 nhém R, Cs.g xycloalkyl tuy y duoc
thé bang 1 dén 4 nhom R'B, hodc heteroxyclyl mot vong hodc hai vong c6 3 dén 8
canh co 1 dén 3 nguyén ti khac loai dugc chon tir N, O, va S, tuy y dugc thé béng
1 dén 3 nhom R'S;

mdi R doc 1ap 1a halogen, ~OH, —CN, C;-; haloalkyl, —C(O)NR*RY, Cs.10
aryl tuy ¥ dugc thé bang 1 dén 3 nhém R'P, hogc heteroaryl ¢6 5 dén 8
canh c6 1 dén 3 nguyén tir khac loai dugce chon tr N, O, va S, tuy y
duoc thé bang 1 d@én 3 nhom R'P, voi diéu kién khong quéa 1 nhém R4
1a Ce.10 aryl tuy v duoc thé bang 1 dén 3 nhém R'® hodc heteroaryl c¢6 5
dén 8 canh c6 1 dén 3 nguyén tir khac loai duoc chon tr N, O, va S tuy
v duge thé bang 1 dén 3 nhém R'P;

mdi R'B ddc 1ap 1a -CN, halogen, Ci- alkyl tuy y dugc thé bang 1 dén 3 -
OH hoic -NR®RP, Cz4 alkynyl, Ci4 alkoxy, Ci2 haloalkyl,
Cs.¢xycloalkyl, -C(O)NR*RY, hoac heteroaryl c6 5 dén 8 canh c6 1 dén
3 nguyén tir khac loai dugc chon tr N, O, va S tuy y dugc thé bang 1
dén 3 nhom R'P, véi didu kién khong qua 1 nhém R'® 1a Cs. xycloalkyl
hodc heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén tir khic loai duoc

chon tr N, O, va S tuy y duoc thé bing 1 dén 3 nhém R'P;

mdi R doc 14p 1a Ci alkyl, oxo, C1.4 haloalkyl, -C(O)H, —C(O)C1.4 alkyl,
—C(0)OC1.4 alkyl, hodc heteroaryl ¢6 5 dén 12 canh c6 1 dén 3 nguyén
tir khéac loai duoc chon tir N, O, va S tuy y dugc thé bang 1 dén 3 nhom
RIP, v6i didu kién khong qua 1 nhém R'C1a heteroaryl c6 5 dén 12 canh
col dén 3 nguyén tr khac loai dugc chon tu N, O, va S tuy y duoc thé
bang 1 dén 3 nhom RP;

mdi RX doc 14p 1a -H, Cs.6 xycloalkyl, Ci. alkyl tuy ¥ dugc thé bang 1 dén
3 nhém RZ, heteroxyclyl mot vong hodc hai vong c6 3 dén 8 canh c6 1
dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy y dugc thé béng
1 dén 3 nhém R%;

mdi RY doc 14p 1a -H hodc Ci-s alkyl tuy y dugc thé bang 1 dén 3 nhém R%;
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hodc RX va RY cung nhau dé tao ra heteroxyclyl mot vong hodc hai
vong ¢0 3 dén 8 canh c6 1 dén 3 nguyén tir khac loai duoc chon tu
N, O, va S, tuy y duoc thé bang 1 dén 3 nhom R%;
trong d6 mdi R? ddc 1ap 1a halogen, metyl, etyl, oxo, —OH, -S(0):Ci-
salkyl, hodc heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8 canh
c6 1 dén3 nguyén tr khac loai dugc chon tr N, O, va S;
mdi R? 1a —H, Cisalkyl, hodc heteroxyclyl mot vong hodc hai vong co6 3
dén 8 canh c6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy
y dugc thé bang 1 dén 3 nhom R%;
modi RY 1a —H hoic Ci-zalkyl; hodc
R? va R® cing nhau tao ra di vong mdt vong hoac hai vong c6 3 dén 8 canh

tuy ¥ dugc thé bang 1 dén 3 nhém R%;

gbc 1a pyrolidin hodc di vong hai vong c6 5-7 canh ¢6 mot nguyén

tt nito, tuy v duoc thé bang 1 dén 6 nhém R
trong do mdi R? doc 14p 1a halogen, C.3alkyl, -OH, hodc —OCi3 alkyl;
R3 1a —H, halogen, hodc Ci. alkyl;

R* 14 Ce.10 aryl tuy ¥ duoc thé bing 1 dén 5 nhém R*A, hoic heteroaryl ¢6 5 dén
12 canh c6 1 dén 3 nguyén tt khac loai dugc chon tir N, O, va S, tuy y duoc thé
bang 1 dén 4 nhém R*B; va
mdi R'P, R*, va R*® doc 1ap 1a —CN, halogen, Ci.4 alkyl, -OCi.salkyl, -OCi4
haloalkyl, hodac Ci-4 haloalkyl.
Theo cac phuong 4n nhét dinh, sang ché dé cap dén dugc phim chtra hop chét theo séng
ché, hoac mudi duge dung cua nd, va ta dugc dugce dung. Theo cdc phuong an nhét dinh,

dugc pham chira mot hodc nhicu tac nhan tri liéu bo sung.
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Phin m6 ta con boc 16 phuong phép e ché qua trinh sao chép HBV, bao gdm viéc dung

hop chét theo sang ché, hoic mudi dugc dung cia né, cho ca thé (vi dy, ngudi).

Phin mb ta con boc 16 phuong phap didu tri hodc ngan ngira bénh nhiém HBV, bao gdm
viée cho cé thé (vi du, ngudi) c6 nhu cau can diéu tri dung lwong hitu hiéu tri liéu cta
hop chét theo sang ché, hodc mubi duoc dung cta no. Phin mo ta con boc 16 phuong
phap diéu tri hodc ngan ngira bénh nhiém HBV bao gdm viéc ding mot hozc nhiéu tac

nhan tri li€u bo sung.

Theo cac phuong an nhat dinh, sing ché dé cép dén hop chét theo sang ché, hoic mudi

dugc dung cta no, dé dung trong tri liéu y khoa.

Phan md ta con bdc 10 viée st dung hop chat theo sang che, hodc muoi duge dung cua

n6, dé diéu tri hodc ngan ngira bénh nhiém HBV.

Phan mo ta con boc 16 viéc st dung hop chat theo sang ché, hodc mudi dugc dung cia

no, dé san xuat thudc diéu tri hoac ngan ngura bénh nhiém HBV.

Sang ché cling dé cap dén kit bao gom céac hgp chat, hodc mudi duoc dung cta ching,
ho#c dugc pham néu trén. Sang ché cling dé cap dén vat pham san xuat bao gom li€u don
vi cla cac hgp chat, hodc muoi dugc dung ciia ching néu trén. Sang che con dé cép dén

cac phuong phap diéu ché cac hop chét theo sang ché.
MO ta chi tiét sang ché

Phan md ta du6i diy dugc dua ra bang cach hiéu rang sang ché dugc xem 1a vi du minh
hoa cho dbi turong can dugc bao hd, va khong duoc du dinh dé gi6i han cac yéu cau bao
hd kém theo & cac phuong an cu thé d3 duoc minh hoa. Cac dé muc st dung trong phﬁn
md ta nay dugc dwa ra dé cho thuan tién va khong nhim gidi han yéu cdu bao ho theo
cach bt ky. Cac phuong 4n minh hoa trong cac d& muc bit ky co6 thé dugc két hop voi

cac phuong an minh hoa trong cac dé muc khac bat ky.
L Dinh nghia

Néu khéng duoc xéac dinh theo cach khéc, tat ca cac thuat ngir k¥ thuat va khoa hoc dung
trong ban md ta nay cé nghia twong tw nhu thuong dugc hiéu boi ngudi ¢6 hiéu biét
trung binh trong linh vuc nay. Déu gach ngang nam phia truéc hodc phia cubi ctia nhom

héa hoc dé nham dé dang chi ra diém gan két v4i phan goc; cac nhom héa hoc co the
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dugc md ta c6 hodc khong ¢6 mot hodc nhiéu dau gach ngang ma khong lam mat nghia
ban dau cia chung. Tién t6 nhu “Cu.” hodc (Cu-Cy) chi ra rang cdc nhom sau ¢6 u dén v
nguyén tir cacbon, trong d6 u va v 1a cac s6 nguyén. Vi du, “Ci.ealkyl” chi ra ring nhom

alkyl c6 2 dén 6 nguyén tir cacbon.

“Alkyl” 1a hydrocacbon bao hoa hoa tri mot mach théng hodc mach nhanh. Vi du, nhém
alkyl c6 thé c6 1 dén 10 nguyén tir cacbon (tirc 13, (Ci-10)alkyl) hodc 1 dén 8 nguyén tir
cacbon (tuc 13, (C1.g)alkyl) hodc 1 dén 6 nguyén tir cacbon (tirc 13, (C1.6 alkyl) hodc 1 dén
4 nguyén tir cacbon (tic 13, (Ci4)alkyl). Vi du vé cac nhom alkyl bao gdm, nhung khong
chi gi6éi han &, metyl (Me, -CHzs), etyl (Et, -CH2CH3), 1-propyl (n-Pr, n-propyl, -
CH,CH>CH3s), 2-propyl (i-Pr, i-propyl, -CH(CHs)2), 1-butyl (n-Bu, n-butyl, -
CH,CH,CH,CH3), 2-metyl-1-propyl (i-Bu, i-butyl, -CH2CH(CHs),), 2-butyl (s-Bu, s-
butyl, -CH(CH3)CH>CH3), 2-metyl-2-propyl (#-Bu, #-butyl, -C(CHs)3), 1-pentyl (n-
pentyl, -CHCH.CH.CH>CH3),  2-pentyl  (-CH(CH3)CHCH>CH3),  3-pentyl

(-CH(CH,CHs)y), 2-metyl-2-butyl (-C(CH3),CH,CHs), 3-metyl-2-butyl
(-CH(CH3)CH(CHs)2),  3-metyl-1-butyl  (-CH,CH,CH(CH3)2),  2-metyl-1-butyl
(-CH,CH(CH3)CH,CHs), 1-hexyl (-CH,CH,CH,CH,CH,CH:), 2-hexyl

(-CH(CH3)CH>CH2CH,>CH3), 3-hexyl (-CH(CH2CH;)(CH2CH2CH3)), 2-metyl-2-pentyl
(-C(CH3),CH2CH,CH3), 3-metyl-2-pentyl (-CH(CH3)CH(CH3)CH2CH3), 4-metyl-2-
pentyl (-CH(CH3)CH2CH(CHs)2), 3-metyl-3-pentyl (-C(CH3)(CH2CH3)2), 2-metyl-3-
pentyl (-CH(CH,CH3)CH(CHs)), 2,3-dimetyl-2-butyl (-C(CH3).CH(CHz3)2), 3.3-
dimetyl-2-butyl (-CH(CH3)C(CHs)s, va octyl (-(CHz2)7CH3).

“Alkoxy” dung dé chi nhém —O-alkyl, trong d6 alkyl 1a nhu dugc xac dinh trén day. Vi
du, Cralkoxy dung dé chi nhém —O-alkyl ¢6 1 dén 4 cacbon.

“Alkynyl” 1a gbc hydrocacbon héa tri mot mach thang hodc mach nhéanh c6 it nhat mot
lién két ba cacbon-cacbon. Vi du, nhém alkynyl c6 thé c6 2 dén 8 nguyén i cacbon (tire
1a, C2. alkyn,) hodc 2 dén 6 nguyén tir cacbon (ttrc 13, C2- alkynyl) hodc 2 dén 4 nguyén
tir cacbon (tirc 13, Ca alkynyl). Vi du vé cac nhém alkynyl bao gbm, nhung khong chi
gi¢i han ¢, axetylenyl (-C=CH), propargyl (-CH2C=CH), va —-CH,-C=C-CHs.

Thuat ngit “halo” hodc “halogen” nhu dugc st dung trong ban mo td nay dung dé chi flo

(-F), clo (-Cl), brom (-Br) va iot (-I).
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Thuat ngit “haloalkyl” nhu dugc st dung trong ban md ta nay dung dé chi alkyl nhu
duge xac dinh & day, trong d6 mot hoac nhiéu nguyén tir hydro cta alkyl doc 1ap duge
thay thé bang phan tir thé halo, ma c6 thé 1a giébng nhau hoic khac nhau. Vi dy, Ci-
shaloalkyl 1a Ci.salkyl trong d6 mdt hodc nhiéu nguyén tir hydro cta Ci.alkyl dugc thay
thé bang phan tir thé halo. Vi du vé& cac nhom haloalkyl bao gdm nhung khong chi gi6i
han & flometyl, floclometyl, diflometyl, difloclometyl, triflometyl, 1,1,1-trifloetyl va
pentafloetyl.

Thuét ngit “aryl” nhu dugc st dung trong ban md ta nay dung dé chi tit ca vong cacbon
thom riéng 1¢ hodc tat ca hé vong cacbon da ngung tu trong do it nhit mot trong sd cac
vong la thom. Vi duy, theo cidc phuong an nhit dinh, nhém aryl c¢6 6 dén 20 nguyén tir
cacbon, 6 dén 14 nguyén tir cacbon, hodc 6 dén 12 nguyén tir cacbon. Aryl bao gbdm gbc
phenyl. Aryl cling bao gbm nhiéu hé vong ngung tu (vi du, cac hé vong bao gbm 2, 3
hodc 4 vong) c6 khoang 9 dén 20 nguyén tir cacbon trong do it nhét mot vong 1a thom va
trong d6 cac vong khac co thé 1a thom hoic khong thom (tirc 1a, vong cacbon). Nhiéu hé
vong ngung tu nhu vay tuy y dugc thé bing mot hodc nhiéu (vi du, 1, 2 hodc 3) nhém
ox0 trén phan cacbon vong bét ky cua nhiéu hé vong ngung tu. Cc vong cua nhiéu hé
vong ngung tu co thé dugc lién két véi nhau qua lién két ngung tu, spiro va cau nbi khi
dép tng yéu cAu vé hoa tri. Ciing cn hiéu rang khi vién dan téi aryl c¢6 canh chua
khoang cac nguyén tir nhét dinh (vi du, aryl c¢6 6-10 canh), thi khoang cdc nguyén tir la
tong sd nguyén tir trén vong cla aryl. Vi du, aryl c6 6 canh c6 thé bao gdm phenyl va
aryl ¢6 10 canh c6 thé bao gdm naphtyl va 1, 2, 3, 4-tetrahydronaphtyl. Vi du khong gi6i
han vé& cac nhom aryl bao gdm, nhung khong chi gi6i han &, phenyl, indenyl, naphtyl, 1, 2,
3, 4-tetrahydronaphtyl, anthracenyl, va nhom tuong tu.

Thuat ngit “heteroaryl” nhu dugc st dung trong ban md ta nay dung dé chi mot vong
thom c6 it nhit mot nguyén tir khong phai cacbon trén vong, trong d6 nguyén tir nay
duoc chon tir nhém bao gdm oxy, nito va luu huynh; “heteroaryl” cling bao gbm nhiéu
hé vong ngung tu co it nhit mot vong thom nhu vay, ma nhiéu hé vong ngung tu con
duoc md ta dudi day. Do do, “heteroaryl” bao gdm mdt vong thom c6 khoéng tir 1 dén 6
nguyén tir cacbon va khoang 1-4 nguyén tir khac loai dugc chon tir nhém bao gbm oxy,
nito va luu huynh. Nguyén t& luu huynh hodc nito cling ¢ thé c6 mat & dang oxy hoa
v6i diéu kién vong nay la thom. Céc hé vong heteroaryl dugc 14y 1am vi du bao gdm

nhung khong chi gii han & pyridyl, pyrimidinyl, oxazolyl hodc furyl. “Heteroaryl” ciing
-7-
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bao gdm nhiéu hé vong ngung tu (vi du, cac hé vong bao gbm 2, 3 hoic 4 vong) trong d6
nhom heteroaryl, nhu duge xac dinh trén ddy, dugc ngung tu véi mot hodc nhiéu vong
duoc chon tir cac heteroaryl (dé tao ra, vi du, 1,8-naphthyridinyl), di vong, (dé tao ra, vi
du, 1,2,3,4-tetrahydro-1,8-naphthyridinyl), cdc vong cacbon (dé tao ra, vi du, 5,6,7,8-
tetrahydroquinolyl) va céc aryl (dé tao ra, vi du, indazolyl) dé tao ra nhiéu hé vong
ngung tu. Do d6, heteroaryl (mot vong thom hodac nhiéu hé vong ngung tu) c¢6 khoang 1-
20 nguyén tir cacbon va khoang 1-6 nguyén tir khac loai trén vong heteroaryl. Nhiéu hé
vong ngung tu nhu vy co thé tuy y dugc thé bang mot hodc nhiéu (vi du, 1, 2, 3 hoic 4)
nhom oxo trén vong cacbon hodc cac phan di vong clia vong ngung tu. Cac vong cua
nhiéu hé vong ngung tu c6 thé duoc lién két véi nhau qua lién két ngung tu, spiro va cau
ndi khi dap ing yéu cau v& hoéa tri. Cén phai hiéu ring cic vong riéng 1é& cla nhiéu hé
vong ngung tu co thé duoc lién két theo trinh tu bt ky so véi vong khac. Cén phai hiéu
rang diém gan két ddi véi heteroaryl hoic nhiéu hé vong ngung tu heteroaryl c6 thé 1a &
nguyén tur thich hop bt ky cua heteroaryl hoic nhiéu hé vong ngung tu heteroaryl bao
gdm nguyén tir cacbon va nguyén tir khac loai (vi dy, nito). Ciing can phai hiéu rang khi
vién dan t6i heteroaryl c6 canh chira khoang cic nguyén tir nhét dinh (vi du, heteroaryl
¢6 5 dén 10 canh), thi khoang c4c nguyén ti 1a dé chi tbng s6 nguyén tir trén vong cia
heteroaryl va bao gdm nguyén tir cacbon va nguyén tir khac loai. Vi du, heteroaryl ¢6 5
canh c6 thé bao gbém thiazolyl va heteroaryl ¢6 10 canh c6 thé bao gbm quinolinyl. C4c
heteroaryl dugc ldy lam vi du bao gdm nhung khong chi gi6i han & pyridyl, pyrolyl,
pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyl, thienyl, indolyl, imidazolyl, oxazolyl,
laoxazolyl, thiazolyl, furyl, oxadiazolyl, thiadiazolyl, quinolyl, laoquinolyl,
benzothiazolyl,  benzoxazolyl, indazolyl,  quinoxalyl,  quinazolyl, 5,6,7,8-
tetrahydroisoquinolinyl benzofuranyl, benzimitazolyl, thianaphthenyl, pyrolo[2,3-
b]pyridinyl, quinazolinyl-4(3H)-on, va triazolyl.

Thuat nglt “xycloalkyl” dung dé chi tat ca cac vong cacbon bao hoa riéng r& hodc khong
bdo hoa médt phin c¢6 3 dén 20 nguyén tir cacbon trén vong (tirc 14, Cs-20 xycloalkyl), vi
du, tir 3 dén 12 nguyén tir trén vong, vi dy, tir 3 dén 10 nguyén tir trén vong. Thuat ngix
“xycloalkyl” cling bao gdm tat ca cic vong cacbon da ngung tu, bdo hoa va khong bao
hoa mot phén (vi du, cac hé vong bao gém 2, 3 hodc 4 nhin vong cacbon). Do doé,
xycloalkyl bao gbdbm vong cacbon nhiéu vong nhu vong cacbon hai vong (vi du, vong

cacbon hai vong c6 khoang 6 dén 12 nguyén ti cacbon trén vong nhu
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bixyclo[3.1.0]hexan va bixyclo[2.1.1]hexan), va vong cacbon da vong (vi dy, vong
cacbon ba vong va bdn vong co 1én téi khoang 20 nguyén tir cacbon trén vong). Cac
vong ctia nhidu hé vong ngung tu c6 thé duoc lién két voi nhau qua lién két ngung tu,
spiro va ciu ndi khi dép tmg yéu cAu v& héa tri. Vi du khong gidi han vé xycloalkyl mot
vong bao gébm xyclopropyl, xyclobutyl, xyclopentyl, 1-xyclopent-1-enyl, 1-xyclopent-2-
enyl, 1-xyclopent-3-enyl, xyclohexyl, l-xyclohex-1-enyl, 1-xyclohex-2-enyl va 1-
xyclohex-3-enyl.

Thuét ngit “heteroxyclyl” hodc “di vong” nhu dugce sir dung trong ban mo ta nay dung dé
chi da hé vong khong thom hodc khong c¢6 vong thom bdo hoa don 1€ hodc khoéng bao
hoa mot phan ma c6 it nhét mot nguyén tir khéc loai trén vong (tuc 13, it nhét mot nguyén
tr khac loai trén vong dugc chon tir oxy, nito, va luu huynh). Trur khi c6 quy dinh cy thé,
nhom heteroxyclyl c6 tir 5 dén 20 nguyén ti trén vong, vi du tir 3 dén 12 nguyén tir trén
vong, vi du tir 5 dén 10 nguyén tir trén vong. Do d6, thuat ngir nay bao gbm cac vong bio
hoa don 1¢ hodac khdng bdo hoa mot phén (vi du, vong co6 3, 4, 5, 6 hodc 7 canh) co
khoang tir 1 dén 6 nguyén tir cacbon trén vong va khoang tir 1 dén 3 nguyén tir khac loai
trén vong dugc chon tir nhém bao gbm oxy, nito va luu huynh trén vong. Cac hé vong
cua da vong ngung tu (vi du, heteroxyclyl hai vong) co thé dugc lién két v6i nhau qua
lién két ngung tu, spiro va cau ndi khi dap tng yéu cau vé hoéa tri. Cac di vong bao gdm,
nhung khong chi gi6i han &, azetidin, aziridin, imidazolidin, morpholin, oxiran (epoxit),
oxetan, thietan, piperazin, piperidin, pyrazolidin, piperidin, pyrolidin, pyrolidinon,
tetrahydrofuran, tetrahydrothiophen, dihydropyridin, tetrahydropyridin, quinuclidin, 2-
oxa-6-azaspiro[3.3 Jheptan-6-yl, 6-oxa-1-azaspiro[3.3 Jheptan-1-yl, 2-thia-6-
azaspiro[3.3]heptan-6-yl, 2,6-diazaspiro[3.3]heptan-2-yl, 2-azabixyclo[3.1.0]hexan-2-yl,
3-azabixyclo[3.1.0]hexanyl, 2-azabixyclo[2.1.1]hexanyl, 2-azabixyclo[2.2.1]heptan-2-yl,
4-azaspiro[2.4]heptanyl, 5-azaspiro[2.4]heptanyl, va tuong tu.

Thuat ngit “oxo” nhu dugc st dung trong ban mo ta nay dung dé chi =0.
“Hop chét theo sang ché” bao gbébm cac hop chét boc 16 trong ban md ta ndy, vi du, hop
chét theo séng ché bao gém cac hop chét ¢6 cong thac (1), (D), (111, (Illa), hodc (IV),

bao gbém cac hop chét ctia Vi du tir 1 dén 32. Ngoai ra, cac hgp chét cua Vi du 1-49 dugc

bao gdm. Ngoai ra, cic hop chét cua Vi du 1 dén 152 dugc bao gom.
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Nhu dugce st dung trong ban mo ta nay, “viéc diéu tri” hodc “diéu tri” 14 cach thirc dé thu
duoc cac két qua c6 lgi hoac mong muén. Nham muc dich cia sang ché, cac két qua co
loi hodc mong muébn bao gdm, nhung khong chi giéi han ¢, thuyén giam triéu chimg
va/hodc thu hep pham vi cda triéu ching va/hodc ngan ngira tinh trang x4u thém cuia
triéu ching c6 lién quan t6i bénh hodc tinh trang bénh ly. Theo mot phuong an, “viéc
diéu tri” hodc “diéu tri” bao g@)m mot hodc nhiéu tac dung sau: a) trc ché bénh hoac tinh
trang bénh 1y (vi du, 1am gidm mot hodc nhiéu triéu chimg thu dugc tir bénh hodc tinh
trang bénh 1y, va/hodc thu hep pham vi ctia bénh hodc tinh trang bénh 1y); b) lam cham
hodc ngung sy phat trién cuia mot hodc nhiéu triéu ching c6 lién quan t6i bénh hodc tinh
trang bénh ly (vi du, lam 4n dinh bénh hodc tinh trang bénh ly, tri hodn tinh trang xAu
thém hoic tién trién cua bénh hodc tinh trang bénh 1y); va c) 1am nhe b6t bénh hodc tinh
trang bénh ly, vi du, gdy thoai bién triéu ching 14m sang, cai thién tinh trang bénh, tri
hodn qué trinh tién trién cia bénh, tang cuong chét lugng cudc séng, va/hoac kéo dai thoi

gian song.

Nhu duoc str dung trong ban mo ta nay, phat trién “su tri hodn” ctia bénh hodc tinh trang
bénh 1y c6 nghia 1a hoan, can tré, lam chim, lam tré, lam 6n dinh va/hodc hoan lai su
phat trién ciia bénh hoc tinh trang bénh ly. Su tri hodn nay c6 thé thay doi theo khoang
thoi gian, tiy thude vao tiéu st bénh va/hodc c4 thé can didu tri. Ngudi c6 hiéu biét trung
binh trong linh vuc nay rd rang da biét ring sy tri hodn du hoic dang ké c6 thé, vé mit
tac dung, bao ham ca viéc ngén ngura, & chd c4 thé khong phat trién bénh hoic tinh trang

bénh 1.

Nhu duoc sir dung trong ban mo ta nay, “viéc ngan ngira” hodc “ngin ngira” dung dé chi
phac dd bao vé khang lai su khoi phat cia bénh hoac rdi loan sao cho triéu ching 1am
sang cia bénh khong phat trién duge. Do d6, “viéc ngan ngira” dé cap dén viéc ding chét
tri lidu (vi du, viéc dung chat didu tri) cho dbi tugng truge khi cac dau hiéu cua bénh c6
thé phat hién duoc & dbi tuong (vi du, viée dung chat diéu tri cho ddi twong khi khong c6
mit tic nhan lay nhiém c6 thé phat hién duoc (vi du, virut) & d6i twong). Pdi tuong c6
thé 1a ca thé c6 nguy co phat trién bénh hodc rbi loan, nhu ca thé c6 mot hodc nhiéu yéu
td nguy co da biét c6 lién quan téi sy phat trién hodc khai phat cua bénh hoac r6i loan.
Do d6, theo cac phuong an nhat dinh, thuit ngt “ngan ngira bénh nhiém HBV> dung dé
chi viéc dung chét didu tri khang HBV cho déi tugng khong c6 bénh nhiém HBV c6 thé

phéat hién duoc. Cén hiéu ring dbi twong dé tri liéu ngan ngira khang HBV ¢c6 thé 1a ca
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thé c6 nguy co nhiém virut HBV. Ciing can phai hiéu ring viéc ngin ngira ndy khong doi
khoi ty 1€ thanh cong 1a 100%. Trong mot sb truong hop, viéc ngin nglra c6 thé duoc
hiéu 12 1am giam nguy co 1ay nhiém, chir khong phai loai trir hoan toan viéc xuat hién su
1ay nhiém.

Nhu dugc st dung trong ban mo ta nay, ca thé “c6 nguy co” 1a ca thé c6 nguy co phat
trién tinh trang bénh can dugc dilu tri. Ca thé “c6 nguy co” c6 thé hoic khong thé ¢o
bénh hodc tinh trang bénh ly c6 thé phat hién dwoc, va c6 thé hogc khong thé c6 bénh co
thé phat hién dugc dugc biéu hién trudce khi diéu tri cc phuong phéap duge néu trong ban
mo ta nay. “Co nguy co” dung dé chi rang ca thé c6 mot hodc nhiéu yéu té dugc goi 14
yéu td nguy co, 14 c4c thong s6 ¢6 thé xac dinh dugc ma c6 lién quan t6i su phat trién ctia
bénh hoic tinh trang bénh 1y va da biét trong linh virc nay. Ca thé c6 mot hodc nhiéu yéu
t6 nguy co ndy c6 kha ning phat trién bénh hoic tinh trang bénh 1y cao hon so véi ca thé

khong c6 (cac) yéu t6 nguy co nay.

Trong ban mo ta nay, thuét ngit "lwgng hiru higu tri liéu" hodc “luong hitu hi¢u” ding dé
chi lugng 1a hitu hiéu dé tao ra dap tng sinh hoc hodc dugc hoc mong mubn, bao gém
lwong hop chat ma, khi dugc ding cho dbi twong dé didu tri bénh, la di d tao ra tac
dung diéu tri bénh nhu vdy. Lugng hitu hiéu c6 thé thay d6i tuy thudc vao hop chét,
bénh, va mirc do trAm trong cua no va tudi tac, can nang, v.v., cua dbi tuong can dugc
diéu tri. Luogng hiru hiéu c6 thé bao gém khoang lugng. Nhu duoc hiéu trong linh vuc k¥
thuat nay, lugng hitu hidu c6 thé 1a & dang mot hogc nhiéu lidu, nghia 13, don liéu hogc
da lidu c6 thé 1a can thiét dé dat dugc diém cudi diéu tri mong mudn. Luong hiru hiu c6
thé dugc xem xét trong ngit canh vé viéc dung mot hodc nhiéu tac nhan tri liéu, va tac
nhén don 1& c6 thé dwoc xem xét dé dua ra v6i lwong hitu hiéu néu, két hop v6i mot hoac
nhiéu tic nhan khac, két qua mong mubn hodc ¢6 10i c6 thé thu dugc hoic thu duoc. Liéu
thich hop clia céc hop chit diung ddng thoi bt ky c6 thé tuy ¥ 1a thdp hon do téc dung két
hop (vi du, tac dung cong hop hodc tdc dung hiép dong) cua cac hop chét.

“Ta dugc dugc dung” bao gém ma khong chi gidi han & chét bd trg, chét mang, ta dugc,
ta dugc chay, chit lam ngot, chét pha loang, chét bao quan, thude nhu(f)m/chét mau, chét
tang cuong huong vi, chit hoat dong bé mit, chat thdm u6t, chit phan tén, chét tao

huyén pht, chét n dinh, chit ding trrong, dung méi, hogc chét nhii hoa bat ky ma dugce
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phé chuén boi Cuc quan ly thyuc pham va duoc pham Hoa Ky (the United States Food

and Drug Administration) nhu ¢6 thé chép nhan duogc dé dung cho nguoi hodce vt nudi.

Nhu duge st dung trong ban mo ta nay, “viéc dung ddng thoi” bao gbm viéc dung lidu
luong don vi cta cac hgp chit boc 16 trong ban mo ta nay trude khi hodc sau khi dung
liéu lurong don vi ciia mdt hodc nhiéu tac nhan tri liéu bd sung, vi du, viéc dung hop chit
boc 16 trong ban mo ta nay trong vong gidy, phut, hodc gio dung mdt hodc nhiéu tac nhan
tri liéu bd sung. Vi du, theo mot sb phuong an, liéu don vi cta hop chét theo sang ché
dugc dung trudc tién, sau do trong vong gidy hodc phut dung liéu don vi ctia mot hodc
nhidu tac nhan tri liéu bd sung. Theo cach khac, theo cac phuong an khac, lidu don vi ctia
mot hodc nhiéu tac nhan tri liéu bd sung dugc ding trudc tién, tiép d6 1 ding lidu don vi
cta hop chét theo sang ché trong cac gidy hodc phat. Theo mot s& phuong 4n, liéu don vi
ctia hop chét theo sang ché duogc dung trudc tién, sau d6 sau khoang thoi gian tinh theo
gio (vi du, 1-12 gio), dung liéu don vi ctia mdt hodc nhiéu tac nhan trj liéu bd sung. Theo
cac phuong an khéc, liéu don vi cua mét hoic nhiéu tic nhan trj liu bd sung dugc dung
trude tién, sau do, sau khoang thoi gian tinh theo gio (vi dy, 1-12 gi¢), diung lidu don vi
ctia hop chét theo séng ché. Viéc ding déng thoi hop chét boc 16 trong ban mo ta nay voi
mdt hodc nhiéu tac nhan tri liéu bd sung thudng ding dé chi viéc ding ddng thoi hodc
lan luot hop chit boc 10 trong ban md ta nay va mot hodc nhiéu tac nhan tri liéu bd sung,

sao cho luong hitu hiéu tri liéu ciia moi tdc nhan c6 mat trong co thé bénh nhén.

Sang ché ciing dé cap dén cac mudi dugc dung, hydrat, c4c solvat, dang hd bién, dang da
hinh, va tién dugc chét cia cac hop chéat duge néu trong ban md ta nay. “Dugc dung”
hodc “dugc chip nhan vé mit sinh Iy dung dé chi hop chét, mubi, ché phdm, dang liéu
luong va cac nguyén liéu khéc 1a hitu ich trong qua trinh bao ché duoc pham 1a thich hop

dé sir dung dugce pham cho dong vat hodc nguoi.

Céc hop chat néu trong ban md t& nay c6 thé duoc diéu ché va/hodc duge bao ché & dang
cac mudi duogc dung hodc khi thich hop & dang bazo ty do. Cac mudi duogc dung 1a céc
mudi khong doc ciia dang bazo tu do cua hop chét c6 hoat tinh duoc Iy mong mubn cia
bazo tu do. Cac mubi nay co thé c6 nguén géc tr axit hodc bazo vo co hoac hitu co. Vi
du, hop chit chtra nito bazo ¢6 thé duoc diéu ché & dang mudi dugc dung cho hop chat
phan g véi axit vo co hoac hitu co. Vi du khong gi6i han vé cac mudi duoc dung bao

gdbm sulfat, pyrosulfat, bisulfat, sulfit, bisulfit, phosphat, monohydrogen-phosphat,
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dihydrophosphat, metaphosphat, pyrophosphat, clorua, bromua, iodidua, axetat,
propionat, decanoat, caprylat, acrylat, format, isobutyrat, caproat, heptanoat, propiolat,
oxalat, malonat, suxinat, suberat, sebacat, fumarat, maleat, butyn-1,4-dioat, hexyn-1,6-
dioat, benzoat, clobenzoat, metylbenzoat, dinitrobenzoat, hydroxybenzoat,
metoxybenzoat, phtalat, sulfonat, metylsulfonat, propylsulfonat, besylat, xylenulfonat,
naphtalen-1-sulfonat, naphtalen-2-sulfonat, phenylaxetat, phenylpropionat,
phenylbutyrat, xitrat, lactat, y-hydroxybutyrat, glycolat, tartrat, va mandelat. Danh sach
cac mudi dugce dung thich hop khac duoc tim thiy trong Remington: The Science and
Practice of Pharmacy, 21% Edition, Lippincott Wiliams and Wilkins, Philadelphia, Pa.,
2006.

[0001] Vi du vé “cac mudi dugc dung” cua cac hop chét boc 10 trong ban mo ta nay
cling bao gém cac mudi c6 nguén géc tir bazo thich hop, nhu kim loai kiém (vi du, natri,
kali), kim loai kiém thé (vi du, magie), amoni va NX4" (trong d6 X 1a C1—C4 alkyl). Ciing

bao gdm cac mudi cong bazo, nhu cac muoi natri hodc kali.

Sang ché ciing dé cap dén cac hop chit dugc néu trong ban md ta nay hodc cac mudi
duoc dung, cac chit dong phan, hodc hdn hop cta ching, trong do 1 dén n nguyén tir
hydro dwgc gin vao nguyén tir cacbon ¢ thé dugc thay thé bang nguyén tir doteri hodc
D, trong d6 n 1a sé nguyén t& hydro trong phan tr. Nhu da biét trong linh vuc nay,
nguyén ti doteri la chét dong vi khong phéng xa clia nguyén tt hydro. Céc hop chét nay
c6 thé 1am tang do bén dé chuyén héa, va do d6 c6 thé 1a hitu ich dé 1am tang thoi gian
ban thai ciia cac hop chit dugc néu trong ban md ta nay hodc cac mudi duge dung, chét
ddng phan, hodc hdn hop cia ching khi dugc dung cho dong véat c6 vu. Xem, vi du,
Foster, “Deuterium Isotope Effects in Studies of Drug Metabolism”, Trends Pharmacol.
Sci., 5(12):524-527 (1984). Cac hop chat nay duoc téng hop theo cc cach da biét trong
linh vuc nay, vi duy, béng cach stir dung cac nguyén li€u ban dau trong d6 mot hodc nhiéu

nguyén tir hydro duoc thay thé bang doteri.

Vi du vé chét dong vi ma co thé duogc két hop vao cac hop chét theo sang ché ciing bao
gém céc chat déng vi cua hydro, cacbon, nito, oxy, phospho, flo, clo, va iot, nhu ’H, °H,
1iC, 13, ¢, BN, BN, 150, 170, 180, 3p, 3P, 35S, 8F, 36C1, 123], va 1251, mot cach twong
tng. Viéc thé bing cac chit dong vi phét positron, nhu ''C, F, 1°0 va BN, ¢co6 thé hitu

dung trong cac nghién clru chup cit 16p phat positron (Positron Emission Topography -

-13-



35746

PET) dé kiém tra sy chiém chd cua thu thé nén. Céc hop chét c6 cong thuc (I) danh dau
ddng vi thuong c6 thé duge didu ché bing k¥ thuat thong thudng da biét doi véi ngudi c6
hiéu biét trung binh trong linh vuc nay hodc bang cac quy trinh twong tw v6i quy trinh
dugc mo ta trong Vi du nhu duge néu dudi day bang cach str dung chat phan tmg dénh
ddu dong vi thich hop thay cho chét phan tmg khong dugc danh du trude dé duogc sir
dung.

Céc hop chét theo cac phurong 4n boc 10 trong ban mo ta nay, hodc cac mudi dugce dung
ctia chung c6 thé chira mot hodc nhidu tdm khong ddi ximg va tir d6 c6 thé tao ra cac
chét dong phan ddi anh, cac chit déng phan khong d6i quang, va dang chét déng phan
lap thé khéc ma c6 thé duoc x4c dinh, vé mat hoa hoc 1ap thé tuyét ddi, & dang (R)- hodc
(S)- hodc, ¢ dang (D)- hoac (L)- dbi v6i axit amin. Sang ché bao gOm tat ca cac chét
ddng phan c6 thé c6 nhu vy, ciing nhu cac dang raxemic va hoat quang tinh khiét cia
chung. Cac chit déng phan hoat quang (+) va (-), (R)- Vé (S)-, hodc (D)- va (L)- co thé
dugc didu ché bang cach sir dung cac synthon bét d6i xtmg hodc chat phan tng bat ddi
xtmg, hodc duoc tach phan giai st dung cac k¥ thuat thong thuong, vi du, phuong phap
séc ky va phuong phap két tinh phan doan. Cac k§ thuat théng thuong dé diéu ché/tach
phan 1ap cac chét déng phan ddi anh riéng biét bao gdm qua trinh tbng hop bat déi ximg
tir tién chit tinh khiét quang thich hop hodc tach phan giai chét triét quang (hodc chat
triét quang ciia mudi hodc din xuét) str dung, vi du, phuong phap sic ky 1éng cao ap bét
d6i xtmg (HPLC). Khi cac hop chit dugc néu trong ban mo ta nay chira céc lién két doi
olefin hoiic cac tim bat ddi xung hinh hoc khac, va trir khi dugc qui dinh theo cach khac,
sang ché du dinh ring, cac hop chét bao gdm ca cic chat déng phan hinh hoc E va Z.
Twong tu, tit ca cac dang hd bién ciing du dinh duoc bao gbém. Trong d6 cic hop chét ¢o
mat & dang khong ddi xting ctia ching, can hiéu rang phuong 4n bao ham, nhung khong
chi gi¢i han &, dang dong phan khong ddi quang hodc ddng phan dbi anh cu thé dugc
lam giau. Trong d6 tinh khong d6i xting khong dugc néu cu thé nhung cin c6 mit, can
hiéu rang phuong an nay truc tiép hudéng t6i dang ddng phan khong d6i quang hodc dong
phan dbi anh cu thé duoc lam giau; hodc hdn hop raxemic hodc khong triét quang chira
(c4c) hop chit nay. Nhur duge sir dung trong ban md ta nay, “hdn hop khong triét quang”
12 hdn hop chira céac chét déng phan 1ap thé véi ty 1& khac 1:1.
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“Chét ddng phan lap thé” ding dé chi hop chét tao ra tir cic nguyén tr twong ty dugc
lién két boi cac lién két twong tur nhung c6 cac cAu tric ba chiéu khac nhau, ma khong
thé dugc ding thay ddi cho nhau. Sang ché du tinh cac chit ddng phén 1ap thé khac nhau
va hdn hop cta chiing va bao gdm “céc chit dong phan ddi anh”, ma dung dé chi hai chit
dbng phan lap thé ma cac phan tir 1a phan tr ma hinh anh cta chung khong thé chong

khit qua guong 1én nhau.

“Chét hd bién” dung dé chi viéc dich chuyén proton tir mot nguyén tr cta phén tir sang
nguyén tr khac ciia cuing mot phén tir. Sang ché bao gdm cac chit hd bién cua cac hop

chét bat ky nay.

“Solvat” dugc tao ra bdi su twong tac ciia dung moéi va hop chat. Sang che dé cip dén
céc solvat ctia cac muoi cuia cac hop chat duge néu trong ban md ta ndy. Sang ché ciing

dé cap dén hydrat ctia cac hop chét dugc néu trong ban mo ta ndy.

“Tién dugc chit” 1a din xuit khong c6 hoat tinh sinh hoc cua thuc ma trong qué trinh
dung cho nguoi dugce chuyén héa thanh thudc gbc c6 hoat tinh sinh hoc theo mot sd con

duong hoa hoc hodc enzym.
II. Hop chit

Sang ché dé cap dén hop chét c6 cong thie (I):

AN / HN—R*

R3

Cong thuc I
hodc mudi duge dung cua no,
trong do:
R! 1a C1 alkyl tuy ¥ dugc thé bang 1 dén 3 nhém R'A, Cs.g xycloalkyl tuy y dugc

thé bing 1 dén 4 nhém R'B, hodc heteroxyclyl mot vong hogc hai vong ¢6 3 dén 8
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canh c6 1 dén 3 nguyén tir khéc loai dugce chon tr N, O, va S, tuy y duogc thé béng
1 dén 3 nhém RIC;

mdi R'A doc 1ap 1a halogen, —OH, —CN, C1.; haloalkyl, -C(O)NR*RY, Cs-10
aryl tuy y duoc thé bang 1 dén 3 nhém R'P, hoac heteroaryl ¢6 5 dén 8
canh ¢6 1 dn 3 nguyén tir khéac loai dugc chon tir N, O, va S, tuy y
duoc thé bang 1 dén 3 nhém R'P, v6i diéu kién khong quéa 1 nhém R4
14 Ce-10 aryl tuy ¥ duoc thé bang 1 dén 3 nhom R'P hodc heteroaryl c6 5
dén 8 canh c6 1 dén 3 nguyén ti khac loai dugce chon tr N, O, va S tuy
y duoc thé bang 1 dén 3 nhom R'P;

mdi R'™® doc 1ap 12 -CN, halogen, Ci6 alkyl tuy y dugc thé bang 1 dén 3 —
OH hoic -NR?RY, Ci4 alkynyl, Cis4 alkoxy, Ci2 haloalkyl,
Cs. xycloalkyl, -C(O)NR*RY, hoic heteroaryl ¢6 5 dén 8 canh ¢6 1 dén
3 nguyén tir khac loai dugce chon tir N, O, va S tuy y dugc thé bang 1
dén 3 nhém R'P, véi diéu kién khong qua 1 nhém R'B 1a Cs. xycloalkyl
hodc heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén tir khac loai duoc
chon tr N, O, va S tuy ¥ dwoc thé bang 1 dén 3 nhom R'D;

mdi RI€ doc 14p 1a Ci.6 alkyl, oxo, Ci-4 haloalkyl, -C(O)H, -C(O)C1.4 alkyl,
—C(0)OC14 alkyl, hodc heteroaryl c6 5 dén 12 canh c6 1 dén 3 nguyén
tir khac loai duoc chon tir N, O, va S tuy ¥ dugc thé bang 1 dén 3 nhém
RIP, v6i didu kién khong qua 1 nhém RIC 14 heteroaryl c6 5 dén 12 canh
c6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S tuy y dugc thé
bang 1 d&én 3 nhém R'P;

m&i RX doc lap 1a -H, Cs.6 xycloalkyl, Ci. alkyl tuy ¥ duoc thé bang 1 dén
3 nhém RZ, heteroxyclyl mdt vong hodc hai vong ¢6 3 dén 8 canh c6 1
dén 3 nguyén tir khéc loai dugc chon tir N, O, va S, tuy y dugc thé bang
1 dén 3 nhém R%;

mdi RY doc 1ap 1a -H hodc Ci. alkyl tuy y dugc thé bang 1 dén 3 nhém R
hoic RX va RY cing nhau dé tao ra heteroxyclyl mot vong hodc hai

vong c6 3 dén 8 canh c6 1 dén 3 nguyén tir khéc loai dugc chon tir

N, O, va S, tuy ¥ duogc thé bang 1 dén 3 nhom R?
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trong d6 mdi R” doc 1ap 1a halogen, metyl, etyl, oxo, ~OH, -S(0)2C1.
salkyl, hodc heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8 canh
c6 1 dén 3 nguyén tir khac loai dugce chon tr N, O, va S;
mdi R? 13 —H, Cisalkyl, hodc heteroxyclyl mdt vong hodc hai vong c6 3
dén 8 canh co 1 dén 3 nguyén tir khac loai duge chon tir N, O, va S, tuy
y duoc thé bang 1 dén 3 nhom R
mdi R® 13 —H hoic Ci-alkyl; hodc
R? va R® cuing nhau tao ra di vong mot vong hodc hai vong ¢6 3 dén 8 canh

tuy y dugce thé bang 1 dén 3 nhém R

gbc 12 pyrolidin hodc di vong hai vong c6 5-7 canh ¢6 m{t nguyén
tir nito, tuy ¥ duoc thé bing 1 dén 6 nhém R
trong d6 mdi R? doc 1ap 1a halogen, Ci-alkyl, -OH, hodc —OCi3 alkyl;

R31a —H, halogen, hodc Ci.4 alkyl;

R* 14 Ce.10 aryl tuy ¥ dugc thé bang 1 dén 5 nhom R*A, hodc heteroaryl ¢6 5 dén

12 canh c6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy y dugc thé

bang 1 dén 4 nhém R*B; va

mdi R!P R*A, va R*® doc 1ap 1a —CN, halogen, Ci4 alkyl, -OCi.salkyl, -OCi.4
haloalkyl, hodc Ci.4 haloalkyl.
Theo céc phuong 4n nhét dinh vé& hop chét ¢6 cong thire (I), (IT), (II), (ITTa) hodc (IV),
R* 12 phenyl tuy y dugc thé bang 1 dén 5 nhom R* hodc pyridinyl tuy ¥ dugc thé bang 1
dén 4 nhom R*®. Theo céc phuong 4n nhét dinh vé hop chat c6 cong thic (I), (IT), (I1D),
(Illa) hodc (IV), R* 1a phenyl tuy y dugc thé bang 1 dén 3 nhom R*. Theo cac phuong
4n nhét dinh v& hop chét ¢6 cong thie (I), (ID), (IIT), (Ila) hoac (IV), R* 1a pyridinyl, tuy
y duoc thé bang 1 dén 4 nhém R*B. Theo cac phuong an nhit dinh v& hop chat c6 cong
thire (1), (1), (III), (IITa) hodc (IV), mdi RIP R*, va R*® doc 14p 1a —CN, halogen, Ci4
alkyl, hodc C1.4 haloalkyl. Theo cac phuong 4n nhat dinh vé hop chét c6 cong thirc (I),
(II), (11I), (I1Ta) hodc (IV), mdi R* doc lap la Cl, F, -CF3, -CHF»,-CH3, -OCF3, -OCF2H,
hodc —CN. Theo cac phuong 4n nhét dinh vé hop chét ¢6 cong thire (I), (II), (III), (IITa)
hodc (IV), mdi R** doc 1ap 1a Cl, F, -CFs, -CHF2,-CH3, hodc —CN. Theo cac phuong an
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nhét dinh v& hop chét ¢6 cong thire (1), (II), (IIT), (ITTa) hodc (IV), mdi R*® doc lap 1a Cl,
F, -CF3, -CHF»,-CH3, -OCF3, -OCF>H, hoac —CN. Theo cac phuong an nhét dinh vé hop
cht ¢6 cong thirc (I), (IT), (IIT), (IlTa) hodc (IV), mdi R*® doc lap 1a CI, F, -CF3, -CHF»,-
CHs, hoac —CN.

Theo céc phuong an nhét dinh vé hop chat ¢6 cong thie (1), (1), (III), (Ila) hodc (IV),
R* 1a pyridinyl, tuy y duoc thé bang 1 dén 3 nhém duge chon tir F, Cl, CF3, va CHF>.
Theo céc phuong an nhét dinh vé hop chat ¢6 cong thie (1), (1), (1), (IlTa) hodc (IV),
R* 12 pyridin-4-yl, tuy y dugc thé bang 1 dén 3 nhém dugce chon tir F, Cl, CF3, va CHF>.

Theo c4c phuong an nhit dinh vé hop chit c6 cong thirc (I) hoac (II), R? 1a —Cl hodc —
CHs. Theo cac phuong an nhét dinh vé hop chat c¢6 cong thire (I) hodc (1), R® 1a —CH.

Theo céc phuong an nhat dinh vé& hop chit c6 cong thire (1), gbc la

N N N N
& >f’ A
N N
>
, hoac , mdi nhom trong sé cac nhém nay

tuy ¥ duoc thé bang 1 dén 6 nhom R2.

N

.'_{z

Theo cac phuong an nhét dinh vé hop chét co6 cong thirc (1), gbe la
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addaad

é é i N
[><; , hodc . moi nhém trong s6

cac nhom nay tuy y dugc thé bang 1 dén 6 nhom R2.

N
, \ , , A
Theo cac phuong an nhat dinh vé hgp chat c6 cong thire (I), goc la

N N
<;]’},J > X . A .z . X < £ 1.3
hodc , mo6i nhom trong s6 cdc nhom nay tuy y dugc thé bang 1

dén 6 nhom R2.

Theo cac phuong an nhét dinh vé hop chét ¢6 cong thirc (I), gbe

Theo cac phuong an nhét dinh vé hop chét ¢ cong thirc (I), gbc @
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N
, ma tuy ¥ dugc thé bang 1 dén 6 nhém R2.
A
N
s C , A
Theo cac phuong 4n nhat dinh vé hop chat cé cdng thire (1), goc la
N
, ma tuy ¥ duoc thé bang 1 dén 6 nhém R2.
A
N
Dé tranh nghi ngo, khi gbe 1a pyrolidin hodc di vong hai vong c6 5-7 canh

c6 mot nguyén tir nito, mot nguyén tir nito nay dung dé chi nito dugec md ta trong cau

N
] o
truc .
Theo c4c phuong 4n nhat dinh vé hop chit ¢6 cong thie (I), mdi R? doc 1ap 1a Cisalkyl, -
OH, hodac —OCj.3 alkyl. Theo cac phuong an nhét dinh v& hop chét c6 cong thirc (1), mdi
R2 doc lap 1a R? 1a —CH3 hodc OH.

Theo céc phuong an nhét dinh v& hop chét c6 cong thirc (1), hop chét nay 13 hop chét c6
cong thuc (1)
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HN—R*

R3
Cong thire 11

Theo cac phuong an nhit dinh, hop chét c6 cong thirc (I) 1a hop chét c¢6 cong thirc (II)
trong do:
R! 1a C1. alkyl tuy ¥ dwoc thé bang 1 dén 3 nhém R, Cs.3 xycloalkyl tuy y duoc
thé bang 1 dén 4 nhém R'B, hodc heteroxyclyl mdt vong hodc hai vong c6 3 dén 8
canh c6 1 dén 3 nguyén tr khac loai dugce chon tu N, O, va S, tuy y dugc thé béng
1 dén 3 nhém R!€;

mdi R'A doc l4p 12 halogen, —~OH, —CN, Ci.2 haloalkyl, —C(O)NR*RY, Ce-10
aryl tuy ¥ duoc thé bang 1 dén 3 nhom R'P, hodc heteroaryl ¢6 5 dén 12
canh ¢6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy y
duoc thé bang 1 dén 3 nhom R'P, véi diéu kién khong qué 1 nhom R'A
1a Ce.10 aryl tuy y duoc thé bang 1 dén 3 nhom R'P hodc heteroaryl c6 5
dén 12 canh ¢6 1 dén 3 nguyén tr khac loai dugc chon tr N, O, va S tuy
y dugc thé bang 1 dén 3 nhom R'P;

mdi R'® doc lap 1a -CN, halogen, Ci-¢ alkyl tuy ¥ dugc thé bang 1 dén 3 —
OH hoic -NR®RP, Ci4 alkoxy, Ci2 haloalkyl, Cs.sxycloalkyl, -
C(O)NRXRY, hodc heteroaryl c6 5 dén 8 canh ¢6 1 dén 3 nguyén tir
khéc loai dugc chon tir N, O, va S tuy y duoc thé béng 1 dén 3 nhém
R'®, v4i didu kién khong qua 1 nhém R!B 1a Csexycloalkyl, hodc
heteroaryl c6 5 dén 8 canh c6 1 dén 3 nguyén tir khéc loai dugc chon tu
N, O, va S tuy y duoc thé bang 1 dén 3 nhém R'P;

mdi R'C doc 1ap 1a Ci6 alkyl, oxo, Ci-4 haloalkyl, -C(O)H, —~C(O)Ci4 alkyl
hoac —C(O)OC1.4 alkyl;
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mdi RX doc 1ap 1a -H, Cs. xycloalkyl, Ci.6 alkyl tuy ¥ dugc thé bang 1 dén
3 nhém RZ, heteroxyclyl mot vong hodc hai vong c6 3 dén 8 canh co 1
dén 3 nguyeén tir khac loai dugc chon tir N, O, va S, tuy ¥ duge thé bang
1 dén 3 nhom R%;

mdi RY doc 1ap 1a -H hoac Ci. alkyl tuy ¥ duge thé bang 1 dén 3 nhém RZ

hoic R¥ va RY cing nhau dé tao ra heteroxyclyl mot vong hodc hai
vong c6 3 dén 8 canh co 1 dén 3 nguyén tu khac loai dugc chon tur

N, O, va S, tuy ¥ dugc thé bang 1 dén 3 nhém R”

trong d6 mdi RZ doc 1ap 1a halogen, metyl, etyl, oxo, —OH, -S(0)2Ci-
salkyl, hodc heteroxyclyl mdt vong hodc hai vong c6 3 dén 8 canh

c6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S;

mdi R? 1a —H, Ci.salkyl, hodc heteroxyclyl mt vong hodc hai vong ¢6 3
dén 8 canh c6 1 dén 3 nguyén tir khic loai duge chon tr N, O, va S, tuy

y dugc thé bang 1 dén 3 nhém R
mdi R® 13 —H hoic Ci-3alkyl; hodc

R? va R® cung nhau tao ra di vong c6 3 dén 8 canh tuy y dugce thé bang 1
dén 3 nhom R”

mdi R2A, R2B, R2¢, R?P, R%E va R doc 1ap 1a -H, halogen, Ci.zalkyl, -OH, hoac —
OC1.3 alkyl, hoic R?¢ hodc R¥ c6 thé cing voi R?F hodc R¥ d€ tao ra nhom

xyclopropyl;
R? 14 halogen hodc metyl;

R* 1a phenyl tuy y dugc thé bang 1 dén 5 nhém R*A, hodc pyridinyl, tuy y dugc
thé bang 1 dén 4 nhom R*B; va

mdi R, R*A, va R*B doc 1ap 1a —CN, halogen, Ci4 alkyl, -OCi.salkyl, -OCi-4
haloalkyl, hodc Ci.4 haloalkyl.

Theo cac phwong an nhat dinh vé hop chét c6 cong thire (I) hodc (1), R! 1a Ci.6 alkyl tuy
¥ duoc thé bang 1 dén 3 nhém R, Css xycloalkyl tuy ¥ dugc thé bang 1 dén 4 nhom
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R'®, hodc heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8 canh c6 1 dén 3 nguyén tir

khéc loai duoc chon tir N, O, va S, tuy ¥ dugc thé bang 1 dén 3 nhém RIC;

mdi R'A doc lap 1a halogen, —OH, —CN, Ci-2 haloalkyl, -C(O)NR*RY, Cs.10 aryl
tuy y dugce thé béng 1 dén 3 nhom R'P, hoic heteroaryl ¢6 5 dén 12 canh ¢6 1
dén 3 nguyén tir khac loai dugc chon tir N, O, va S, tuy ¥ duge thé bang 1 dén
3 nhém R'P, v6i didu kién khong qué 1 nhém R 1a Ce.10 aryl tuy ¥ duoc thé
bang 1 dén 3 nhoém R'D hodc heteroaryl c6 5 dén 12 canh ¢6 1 dén 3 nguyén tir
khéc loai duoc chon tir N, O, va S tuy y dugc thé bang 1 dén 3 nhém R'P;

mdi R'® doc 1ap 1a halogen, Ci. alkyl tuy y duge thé bang 1 dén 3 —OH hoic -
NRRP, Cy4 alkoxy, C12 haloalkyl,-C(O)NRXRY, hodc heteroaryl ¢6 5 dén 8
canh co 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S tuy y dugc thé
bing 1 dén 3 nhém R'P, véi didu kién khong qua 1 nhom R'® 1a heteroaryl c6
5 dén 8 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S tuy y
dugc thé bang 1 dén 3 nhom R'P;

mdi R'C ddc 1ap 1a Ci alkyl, oxo, Ci.4 haloalkyl, -C(O)H, =C(O)Ci.4 alkyl hodc —
C(0)OC1.4 alkyl;

mdi RX doc lap 1a -H, Cs xycloalkyl, Ci alkyl tuy ¥ dugc thé bang 1 dén 3
nhém RZ, heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8 canh ¢6 1 dén 3
nguyén tir khic loai duge chon tr N, O, va S, tuy y dugc thé b%lng 1 dén 3
nhém R%;

mdi RY doc lap 1a -H hoic Ci6 alkyl tuy y dugce thé bang 1 dén 3 nhém R%;

hoic RX va RY clng nhau dé tao ra heteroxyclyl mot vong hodc hai vong c6 3
dén 8 canh c6 1 dén 3 nguyén ti khac loai dugc chon tr N, O, va S, tuy y
dugc thé bang 1 dén 3 nhom R?

trong do mdi RZ ddc 1ap 1a halogen, metyl, etyl, oxo, —OH, -S(0).Ci-3alkyl,
hodc heteroxyclyl mdt vong hodc hai vong c6 3 dén & canh c6 1 dén 3

nguyén tir khac loai dugce chon t N, O, va S;
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mdi R? 1a —H, Cisalkyl, hodc heteroxyclyl mgt vong hodc hai vong c6 3 dén 8
canh co 1 dén 3 nguyén tr khac loai duoc chon tr N, O, va S, tuy y dugc thé
bang 1 dén 3 nhém R%;

mdi RY 13 —H hodc Ci-zalkyl; hodc

R? va R® cung nhau tao ra heteroxyclyl mét vong hoac hai vong c6 3 dén 8 canh
tuy ¥ dugc thé bang 1 dén 3 nhém R%;

mdi R2A, R2B, R2C, R?D, R2E va R?F doc 1ap 1a -H, halogen, Cisalkyl, -OH, hodc —

OC1.3 alkyl, hodc R2€ hosic R?° ¢6 thé cung véi R*® hodc R? dé tao ra nhém

xyclopropyl;

R?3 1a halogen hodc metyl;

R* 1a phenyl tuy v dwoc thé bang 1 dén 5 nhém R*, hodc pyridinyl, tuy y duoc

thé bang 1 dén 4 nhém R*B; va

mdi R'P, R*, va R*B doc 1ap 1a —CN, halogen, Ci4 alkyl, -OCi.alkyl, -OCi-4

haloalkyl, hodc Ci.4 haloalkyl.

Theo cac phuwong 4n nhét dinh v& hop chét co6 cong thire (I) hoac (I1), hop chat nay 1a hop
chét c¢6 cong thic (1I1)

RZB
2A
R N o
.
Rl\ /
P4
H HN R
0]
Cong thure 111

trong d6 R!, R?, R?B, va R*, 1a nhu dugc xac dinh trong ban mo ta nay d6i voi cong thirc

(1), (1), (I11), (I11a), hogc (IV), hodc dang két hop bat ky cua ching.

Theo cac phuong 4n nhat dinh v& hop chét ¢6 cong thire (I), (I1), hodc (II1), hop chét nay
1a hop chat c¢6 cong thic (11la)
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Cong thuc Illa

trong d6 R!, R?A, R?B, va R*, 1 nhu duoc xé4c dinh trong ban mo td nay d6i voi Cong
thiee (1), (I1), (111), (IITa), hodc (IV), hodc dang két hop bat ky clia ching.

Theo c4c phuong an nhét dinh v& hop chét c6 cong thire (T) hogc (IT), hop chat nay 12 hop
chét c6 cong thie (IV):

N (0]
T
R! /
AN HN—R*
N
O
Cong thac IV

trong d6 R! va R?, 1a nhu duoc xac dinh trong ban mo ta nay dbi voi 1a nhu dugc xé4c
dinh trong ban mé ta nay déi véi Cong thire (1), (I1), (IIT), (ITTa), hogc (IV), hodc dang két
hop bt ky cua chung.

Theo céc phuong 4n nhat dinh vé hop chét ¢6 cong thie (1), (II), (I1I), (IIIa), hogc (IV),
R! 1a C16 alkyl tuy ¥ duge thé bang 1 dén 3 nhom R'A, Cs.s xycloalkyl tuy ¥ duge thé
béng 1 dén 4 nhém R'B, hoidc heteroxyclyl mdt vong hodc hai vong c6 3 dén 8 canh c6 1
dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy y dugc thé béng 1 dén 3 nhém
RIC,

Theo céc phuong 4n nhat dinh vé hop chét c6 cong thie (1), (II), (11I), (ITa), hodc (IV),
R! 14 C1.6 alkyl tuy ¥ duoc thé bang 1 dén 3 nhém R'. Theo cac phuong 4n nhat dinh vé
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hop chét ¢6 cong thire (T), (IT), (III), (ITTa), hodc (IV), R! 1a C1¢ alkyl tuy ¥ duoc thé bang
1 dén 3 Cihaloalkyl. Theo cdc phuong an nhét dinh v& hop chét c6 cong thic (1), (1),
(II1), (I11a), hodc (IV), R! 1a metyl, etyl, propyl, butyl, hodc pentyl, tuy y dugc thé bang 1
dén 3 nhom R'A. Theo cac phuong an nhat dinh vé hop chét ¢6 cong thic (1), (II), (IID),
(ITa), hodc (IV), R! 14 etyl hodc butyl tuy y duoc thé bang Ci.ohaloalkyl.

Theo cac phuong an nhéit dinh v& hop chat c¢6 cong thue (1), (II), (III), (ITa), hoac (IV),

N o
R'la  F' hoic .

Theo c4c phuong 4n nhit dinh vé& hop chét c¢6 cong thue (I), (II), (II), (ITa), hoc (IV),
R 14 etyl, propyl, hodc butyl tuy ¥ dugc thé bang 1 dén 3 nhém R4, trong d6 mdi R'A
doc lap 1a Cishaloalkyl, -OH, —C(O)NH,, —C(O)NH(Ci.salkyl), hoic —C(O)N(Ci-
salkyl)s.

Theo cac phuong 4n nhét dinh v& hop chat c¢6 cong thue (I), (II), (III), (Ila), hoac (IV),
R!'1a

H2N vannn NH2
)Yci - OJ\I/FkE NANE HOYEE HO OH OJYEI; éYN\
N .
, e O F& , X , , o
F Foo.
, F " hoidc )

O F
Theo céc phuong 4n nhit dinh vé hop chét ¢6 cong thue (1), (II), (IID), (IIIa), hodc (IV),
R! 1a Cs-g xycloalkyl tuy y dugc thé bang 1 dén 4 nhém R'B. Theo céc phuong 4n nhét
dinh v& hop chat c6 cong thirc (I), (1), (1), (IIIa), hodc (IV), R!1a xyclopropyl hodc
xyclobutyl, tuy y duoc thé bing 1 dén 3 nhom R'®. Theo cic phuong 4n nhét dinh vé hop
chét c6 cong thie (I), (II), (III), (IlTa), hodc (IV), mdi R'® doc 1ap 1a halogen, Ci.salkyl
duoc thé bang -NRR®, -C(O)NR*RY, hoic heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén
tir khac loai duge chon tr N, O, va S tuy ¥ dugc thé bang 1 dén 3 nhém R'P. Theo céc
phuong 4n nhét dinh vé hop chét c6 cong thie (I), (II), (IIT), (IIla), hogic (IV), mdi R'®
doc lap 1a flo, -CH2NRRY, triazolyl, thiadiazolyl, hodc -C(O)NR*RY. Theo cac phuong
an nhét dinh vé& hop chét c6 cong thirc (I), (IT), (IIT), (ITa), hodc (IV), mdi R'® doc 1ap 1a
flo, -CHNR?R®, hoic -C(O)NRXRY. Theo céc phuong 4n nhat dinh vé hop chét c6 cong
thire (T), (1), (I11), (IlTa), hodc (IV), mot hodc hai R'® doc 14p 1a halo va mot nhom R'® 1a
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_C(O)NRXRY. Theo cac phuong 4n nhit dinh vé hop chat ¢6 cong thic (I), (II), (IID),
(I11a), hodc (IV), trong d6 R? 1a metyl hodc heteroxyclyl mot vong hodc hai vong c6 4
dén 7 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S tuy y dugc thé bang 1
dén 3 nhém R'Z, R® 1a —H, hoic R® va R® cung nhau dé tao ra heteroxyclyl mot vong
hoac hai vong c6 4 dén 7 canh c6 1 dén 3 nguyén tir khéac loai dugc chon tir N, O, va S
tuy ¥ dugc thé bang 1 dén 3 nhom R'Z, RX 12 metyl hodc heteroxyclyl mot vong hoac hai
vong ¢6 4 dén 7 canh c6 1 dén 3 nguyén tir khéac loai duoc chon tir N, O, va S tuy y dugc
thé bang 1 dén 3 nhém R'Z, RY 1a —H, hoac RX va RY cling nhau d¢ tao ra heteroxyclyl
mot vong hodc hai vong c6 4 dén 7 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N,
0, va S tuy ¥ duoc thé bing 1 dén 3 nhém R'Z Theo cac phuong én nhét dinh vé hop
chit c6 cong thue (1), (I1), (IIT), (IlTa), hodc (IV), 1 hodc 2 nhom R'® tuy y 1a flo va mot
nhém RB 13 -CH,NR®RP, trong d6 R? 1a thietanyl dugc thé bang 1 dén 3 nhém oxo hodc
metyl hodc 2-oxa-6-azaspiro[3.3]heptanyl va R 1a =H hogc R® va R? cling nhau dé tao ra
2-oxa-6-azaspiro[3.3 |heptanyl. Theo cac phuong an nhat dinh vé hop chét c6 cong thirc
@), (1), (I1I), (IlIa), hoac (IV), 1 hodc 2 nhém R'® tuy y 1a flo va mdt nhom R'® 1a -
C(O)NRXRY trong d6 RX 1a metyl hogc thietanyl tuy y dugc thé bang 1 dén 3 nhoém
metyl hoic oxo, RY la -H, hoic RX va RY cung nhau dé tao ra 2-oxa-6-
azaspiro[3.3]heptanyl, 2-thia-6-azaspiro[3.3 Jheptan-6-yl, azetidinyl, 2,6-
diazaspiro[3.3]heptanyl, 6-oxa-1-azaspiro[3.3]heptan-1-yl, mdi nhém trong sé cac nhém
nay tuy y dugc thé béng 1 dén 3 nhém ma doc 14p 1a flo, oxo, metyl, hodc —S(0)>CHs.

Theo cac phuong 4n nhét dinh vé hop chét c6 cong thie (1), (1), (III), (I1Ta), hodc (IV),
R'1a

O
? 1 FocF
o .
QCN O o~ N_© - FF J QCN o 23N
o o) .
F F F >
2N
F , F , (@] , F , o O ,
O
F_F N \3@
07/5 NN N "
F F
> O , , F, , F  hodc,
o\\s,/o
5,&
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Theo céc phuong 4n nhit dinh vé hop chit c¢6 cong thire (1), (II), (III), (ITa), hodc (IV),
R! 13 C3-5 xycloalkyl tuy ¥ dugc thé bing 1 dén 4 nhém R'®, trong d6 mdi R'® doc lap 1a
halogen, etynyl, -CN, Cisalkyl dugc thé bang —OH, hogc -NR°R®, -C(O)NR*RY, phenyl
tuy y duoc thé bing 1 dén 3 nhém R', hodc heteroaryl c¢6 5 dén 8 canh c6 1 dén 3
nguyén tir khac loai dugc chon tir N, O, va S tuy ¥ dugc thé bang 1 dén 3 nhom R'P.

Theo céc phuong 4n nhit dinh vé hop chat c¢6 cong thire (1), (II), (III), (IlIa), hodc (IV),
R'1a xyclopropyl, bixyclo[1.1.1]pentanyl, xyclobutyl tuy y dugc thé bang 1 dén 3 nhém
R'® trong d6 mdi R'B doc 1ap 1a halogen, etynyl, -CN, Cysalkyl dugc thé bang —OH hoic
ZNR?RP, -C(O)NRXRY, phenyl tuy ¥ duoc thé bang 1 dén 3 nhém R'P, hogc heteroaryl ¢6
5canhcéd 1 dén 3 nguyén tir khac loai duge chon tir N, O, va S tuy y dugc thé béng 1 dén
3 nhém RIP.

Theo céc phuwong 4n nhit dinh vé hop chat c6 cong thirc (1), (II), (IIT), (IlIa), hodc (IV),
R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1 hodc 2 flo va mot trong s6
tetrazolyl tuy ¥ duoc thé bing Cisalkyl, oxadiazolyl tuy y duogc thé bang Ci-salkyl,
triazolyl tuy y dugc thé bang C1.3alkyl, hodc thiadiazolyl.

Theo céc phwong 4n nhit dinh vé hop chat c6 cong thire (1), (II), (IIT), (Illa), hodc (IV),
R'1a

N |
R Y N
e e T T R S R
7 ’ ’ ’ & 7 ¥I ’ ’ O ’
o]

\\
0 S
H,N FF PxE IFF FUF QCNO o~ N—©
% © Q ° N EZ F F
’ HO 7 NH2 ’ O ’ N// ’ F b F b
0
_ FF
N
/,
B F{g §HA ?O; 23“52/ Oﬁ My
N O F _N S
F S\ O NN F Aiﬂ
O > F b O O b b O b 95
0.0
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Theo céc phuong 4n nhit dinh vé hop chit c¢6 cong thire (1), (II), (IIT), (IlIa), hodc (IV),

R'1a
R H,N FocF Fo F Fo F
N I
N KP o
@)
7 7 7 O o .
Theo céc phuong 4n nhit dinh vé hop chit c6 cong thire (1), (IT), (III), (IlIa), hodc (IV),

NH; , hodc
R'Ia

Theo céc phuong 4n nhét dinh vé hop chit c6 cong thire (1), (II), (IIT), (IlIa), hodc (IV),
R! 1a heteroxyclyl mdt vong hoac hai vong c6 3 dén 8 canh c6 1 dén 3 nguyén tir khic
loai dugc chon tir N, O, va S, tuy y duoc thé béng 1 dén 3 nhom R'C. Theo cic phuong
4n nhét dinh v& hop chét ¢6 cong thic (I), (IT), (I11), (Ila), hodc (IV), R 1a heteroxyclyl
mot vong co 3 dén 5 canh ¢o 1 dén 3 nguyén ttr khac loai dugce chon tu N, O, va S, tuy y
duoc thé bang 1 dén 3 nhom R!C. Theo cac phuong 4n nhat dinh vé& hop chit c6 cong
thire (T), (I1), (III), (ITa), hodc (IV), R! 1a oxetanyl hogc thietanyl tuy ¥ dugc thé bing 1
dén 3 nhém RIC. Theo céc phuong 4n nhit dinh vé hop chat c6 cong thie (1), (II), (11D),
(IlTa), hodc (IV), mdi RI€ doc 1ap la Ci-3alkyl, -CF3, hodc oxo.

Theo céc phuong 4n nhit dinh vé hop chat c6 cong thire (I), (II), (III), (ITTa), hoac (IV),
R! la:

0 o. 0
Ny
F §Z/
Fr hoac .

Theo céc phuong an nhét dinh vé hop chat c6 cong thire (), (1), (I11), (IIla), hodc (IV),
R!1a

@) °N /O

SO o

o/ S S.
e & Q&Y &
o) \ N\
, ) X , X , Fr hoac )

Theo cac phuong 4n nhat dinh v& hop chét ¢6 cong thic (I), (1), hodc (IIT), hop chét nay
1a hop chét c6 cong thire (11la)
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RZB
2A
R N 0
t
R1\ /
P4
H HN R
O
Cong thuc Illa

trong do:

R! 14 C1 alkyl tuy y duge thé bing 1 dén 3 nhém R'A, Cs-s xycloalkyl tuy y dugc thé
bing 1 dén 4 nhém R'B, hoic R! 1a heteroxyclyl mot vong hoac hai vong ¢6 3 dén 8 canh
c6 1 dén 3 nguyén tr khac loai duge chon tr N, O, va S, tuy y dugc thé béng 1 dn 3
nhém Rlc;

mdi R doc 14p 1a Ci-zhaloalkyl;

mdi R'® doc 1ap la halogen, Cis alkyl tuy y dwoc thé bang mot NR°R®, Ci-
haloalkyl -C(O)NRXRY, hoic heteroaryl c6 5 dén 8 canh c6 1 dén 3 nguyén
tir khac loai duoc chon tir N, O, va S tuy y dugc thé biang 1 dén 3 nhém R'P
v6i diéu kién khong qua 1 nhom R!B 1a Cssxycloalkyl hodc heteroaryl c6 5
dén 8 canh c6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S tuy y
duoc thé bang 1 dén 3 nhém R'P;

mdi RX doc lap 1a -H, Cs.6 xycloalkyl, Ci. alkyl tuy ¥ duoc thé bang 1 dén
3 nhom RZ, heteroxyclyl mdt vong hodc hai vong c6 3 dén 8 canh c6 1
dén 3 nguyén tir khéc loai dugc chon tr N, O, va S, tuy y duoc thé bang
1 dén 3 nhom RZ;

mdi RY doc 1ap 1 -H hoic Cis alkyl tuy y dugc thé bang 1 dén 3 nhém R?

hoic RX va RY cing nhau dé tao ra heteroxyclyl mot vong hoac hai
vong ¢6 3 dén 8 canh c6 1 dén 3 nguyén tir khéc loai dugc chon tir

N, O, va S, tuy v dugc thé bang 1 dén 3 nhoém RZ;
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trong do mdi R? ddc 1ap 1a halogen, metyl, etyl, oxo, —OH, -S(O)2C1-alkyl, hodc
heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8 canh c6 1 dén 3 nguyén tir

khéc loai dugc chon tr N, O, va S;
mdi RIC doc lap 1 Ci.6 alkyl, oxo, C1.4 haloalkyl;

mdi R? 1a —H, Cisalkyl, hodc heteroxyclyl mdt vong hodc hai vong c6 3 dén 8
canh ¢c6 1 dén 3 nguyén tir khac loai duge chon tu N, O, va S, tuy y dugc thé br?lng
1 dén 3 nhém RZ;

mdi RY 13 —H hodc Ci-salkyl; hodc

R? va R® cung nhau tao ra di vong mdt vong hodc hai vong ¢6 3 dén 8 canh tuy y
dugc thé bang 1 dén 3 nhom R?

mbi R va R?B 1a -H;

R* 12 phenyl tuy ¥ dugc thé bang 1 dén 5 nhém R* hodc pyridinyl tuy ¥ dugc thé
bing 1 dén 4 nhém R*B, trong d6 mdi R* doc 1ap la Cl, F, -CF3, -CHF»,-CHs, -OCFs3, -
OCF,H, hodc —CN va mdi R*® doc 1ap 1a Cl, F, -CF3, -CHF»,-CH3, -OCF3, -OCF»H, hodc
—CN; va

mdi R'P doc 1ap 1a -CN, halogen, Ci.4 alkyl, hodc Ci.4 haloalkyl.

Theo cac phuong an nhat dinh vé& hop chit ¢6 cong thirc (III) hodc (Illa), R' 1a Cs-
xycloalkyl tuy y dwoc thé bang 1 dén 4 nhém R'B, mot hodc hai R'® tuy y 1a halogen va
mdt nhém RB 13 -C(O)NRXRY, RX 1a Ci.6 alkyl, RY 1a —H, hogc RX va RY cing nhau dé
tao ra heteroxyclyl mot vong hodc hai vong c6 3 dén 8 canh c6 1 dén 3 nguyén tir khac
loai dugc chon tir N, O, va S, tuy ¥ duoc thé bang 1 d&én 3 nhém R?; trong d6 mbi RZ doc
1ap 1a halogen, metyl, etyl, oxo, ~OH, -S(0),Ci.zalkyl, R** va R*® 1a -H; R* 1a phenyl tuy
¥ duoc thé bing 1 dén 5 nhom R*, hogc pyridinyl, tuy ¥ dugc thé bang 1 dén 4 nhém
R“*B: va mdi R* va R*B doc 14p 1a —CN, halogen, Ci.4 alkyl, hodc Ci.4 haloalkyl. Theo cac
phuong 4n nhat dinh v& hop chét ¢6 cong thirc (III) hodc (I11a), R! 1a Cs-g xycloalkyl tuy
¥ duge thé bing 1 dén 4 nhom R'®, mot hodc hai R'® tuy y 1a halogen va mot nhom R'®
la -C(O)NR*RY, RX 1a Ci alkyl, RY 1a —H, hoac R* va RY cung nhau dé tao ra
heteroxyclyl mdt vong hodc hai vong c6 3 dén 8 canh c6 1 dén 3 nguyén tir khéc loai
duge chon tir N, O, va S, tuy ¥ duoc thé bing 1 dén 3 nhém RZ; trong d6 mdi R” doc 1ap
1a halogen, metyl, etyl, oxo, —OH, -S(0)Cialkyl, R* va R?® 1a -H; R* la phenyl tuy ¥
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duogc thé bing 1 dén 5 nhém R*A, hodc pyridinyl, tuy ¥ dugc thé bang 1 dén 4 nhém R*B;
va mdi R* va R*B doc 1ap 1a —CN, halogen, Ci.4 alkyl, -OCi.salkyl, -OCi-4 haloalkyl,
hoac Ci-4 haloalkyl.

Theo cac phuong an nhat dinh v& hop chit c6 cong thirc (III) hoac (Illa), R! l1a
xyclobutyl tuy y dugc thé bang 1 dén 3 nhém R'B, mot hodc hai R'™® tuy y 1a flo va mét
nhém R!B 1a -C(O)NR*RY, R¥ 1a C1. alkyl, RY 1a —H, R** va R?® 1a -H; R* 1a phenyl tuy
y dugc thé bing 1 dén 5 nhém R** ma doc 1ap 1a CL, F, -CFs, -CHF2,-CHs, hodc —CN.
Theo céc phuong 4n nhit dinh vé hop chédt c6 cong thic (III) hodc (Illa), R' la
xyclobutyl tuy ¥ dugc thé bang 1 dén 3 nhém R'B, mot hodc hai R'® tuy y 14 flo va mot
nhém R!B 13 -C(O)NRXRY, RX 1a C1.¢ alkyl, RY 1a -H, R? va R?® 1a -H; R* 1a phenyl tuy
y dugc thé bing 1 dén 5 nhom R* ma doc lap 1a CI, F, -CF3, -CHF,-CHs, -OCF3, -
OCFH, hodc —CN.

Theo cac phuong an nhét dinh vé hop chit c¢6 cong thire (I) hodc (IT), hop chét nay 1a hop
chét c¢6 cong thic (IV):

N O
i
R’ /
AN HN—R?*
N
o)
Cong thire IV

trong do:

R! 14 C1.6 alkyl tuy ¥ dwoc thé bang 1 dén 3 nhom R'A, Cs-g xycloalkyl tuy y dugc
thé bang 1 dén 4 nhém R'B, hodc R! 14 heteroxyclyl mdt vong hodc hai vong c6 3 dén 8
canh c6 1 dén 3 nguyén tir khac loai duge chon tir N, O, va S, tuy y dugc thé bé‘mg 1 dén
3 nhom RIS,

mdi R'* doc 1ap 1a Ciohaloalkyl;

mdi R'B ddc 1ap 1a halogen, Cis alkyl tuy ¥ dugc thé bang mot NRR®, Cia

haloalkyl -C(O)NRXRY, hodc heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén

tir khac loai duge chon tir N, O, va S tuy ¥ dwoc thé bing 1 dén 3 nhém R'P
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v6i diéu kién khong qua 1 nhom R'B 1a heteroaryl ¢6 5 dén 8 canh ¢6 1 dén 3
nguyén tir khac loai dugce chon tir N, O, va S tuy y dugc thé br?mg 1 dén 3
nhém R'P;

mdi RX doc 1ap 1a -H, Ca.s xycloalkyl, Ci6 alkyl tuy ¥ dugc thé bang 1 dén
3 nhém RZ, heteroxyclyl mot vong hodc hai vong c6 3 dén 8 canh c6 1
dén 3 nguyén tir khac loai dugc chon tir N, O, va S, tuy y dugc thé bang
1 dén 3 nhom R%;

mdi RY doc 1ap 1a -H hodc Ci.6 alkyl tuy ¥ duoc thé bang 1 dén 3 nhém R?

hoic RX va RY cing nhau dé tao ra heteroxyclyl mdt vong hoac hai
vong cO 3 dén 8 canh co 1 dén 3 nguyén tir khac loai dugc chon tir

N, O, va S, tuy ¥ dugc thé bang 1 dén 3 nhém R?

trong do mdi R% doc 1ap 1a halogen, metyl, etyl, oxo, —OH, -S(0O)2Ci-3alkyl, hodc

heteroxyclyl mot vong hodc hai vong c6 3 dén 8 canh c6 1 dén 3 nguyén tir

khac loai dugce chon tr N, O, va S;

mdi R'C ddc 1ap 1a Ci.6 alkyl, oxo, C1.4 haloalkyl;

mdi R? 1a —H, Cisalkyl, hodc heteroxyclyl mot vong hodc hai vong c6 3 dén 8

canh ¢6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S, tuy y duogc thé béng
1 dén 3 nhém R%;

mdi R® 13 —H hoic Ci-3alkyl; hodc

R? va R® cung nhau tao ra di vong mdt vong hodc hai vong c6 3 dén 8 canh tuyy

duogc thé bang 1 dén 3 nhém R%;

R* 1a phenyl tuy ¥ dugc thé bang 1 dén 5 nhém R* hodc pyridinyl tuy y duoc thé
bing 1 dén 4 nhom R*B, trong d6 mdi R** doc lap 1a Cl, F, -CF3, -CHF2,-CH3, hodc -CN
va mdi R*P doc 1ap 1a Cl, F, -CF3, -CHF2,-CH3, hoac —CN; va

mdi R'P doc 14p 1a -CN, halogen, Ci.4 alkyl, hodc Ci-4 haloalkyl.

Theo cac phuong an nhét dinh vé hop chét c6 cong thire (I), (II), (III), (ITa) hoac (VI),
R! 1a C1.6 alkyl tuy ¥ duoc thé bing 1 dén 3 nhém R, Cs-g xycloalkyl tuy y duoc thé

bing 1 dén 4 nhom R'B, hodc R! 12 heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8 canh

¢6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy y duoc thé bang 1 dén 3
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nhém RIC; mdi R doc 14p 1a Ciohaloalkyl; mdi R'B ddc 1ap 1a halogen, Ci.6 alkyl tuy y
dugc thé bing mot NR?RP, -C(O)NR*RY, hodc heteroaryl c6 5 dén 8 canh c6 1 dén 3
nguyén tir khéc loai duoc chon tir N, O, va S tuy ¥ dugc thé bang 1 dén 3 nhom RP véi
diéu kién khong qué 1 nhém R'B 14 heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén tir khac
loai dugc chon tir N, O, va S; mdi RX doc 1ap 13, Ci.s alkyl tuy y dugc thé bang 1 dén 3
nhém RZ hoidc heteroxyclyl mdt vong hodc hai vong c6 3 dén 8 canh c6 1 dén 3 nguyén
tir khac loai dwoc chon tir N, O, va S, tuy ¥ dugc thé bang 1 dén 3 nhém R?%; mdi RY doc
lap 1a -H; hodc RX va RY cling nhau d tao ra heteroxyclyl mot vong hozc hai vong c6 3
dén 8 canh c6 1 dén 3 nguyén tir khac loai dugc chon tu N, O, va S, tuy y dugc thé béng
1 dén 3 nhém RZ trong d6 mdi RZ doc 1ap la halogen, metyl, etyl, oxo, —OH, hodc -
S(0):Cisalkyl, mdi R'C doc 1ap 1a Ci6 alkyl, oxo, hodc Ci4 haloalkyl; R* va R® cling
nhau tao ra di vong mot vong hodc hai vong c6 3 dén 8 canh tuy y dugce thé béng 1 dén 3
nhém RZ; R* 1a phenyl tuy ¥ dwoc thé bang 1 dén 5 nhém R* hodc pyridinyl tuy y dugc
thé bang 1 dén 4 nhém R*B, va mbi R'P, R*, va R*® doc 1ap 1a —CN, halogen, Ci-4 alkyl,
-OCj.salkyl, -OCi.4 haloalkyl, hodc Ci.4 haloalkyl.

Theo cac phuong 4n nhét dinh vé hop chét c6 cong thie (1), (II), (11), (Illa) hodc (VI),
R! 1a Ci.4 alkyl tuy ¥ dugc thé bang 1 dén 3 nhém R, xyclopropyl hodc xyclobutyl tuy
¥ dugc thé bang 1 dén 3 nhom R'B, hoic oxetanyl hodc thietanyl tuy y duoc thé bang 1
dén 3 nhoém RIC; mdi R' doc lap 1a Ci-haloalkyl; mot hodc hai R'B tuy y 1a halogen va
mdt nhém RIB 1a C1.3 alkyl tuy y duogc thé bing mot NR?RP, -C(O)NRXRY, triazolyl tuy y
duoc thé bang 1 dén 3 nhém R'® hoic thiadiazolyl tuy y duge thé bang 1 dén 3 nhém
R'P; mdi RX doc 1ap 1a Ci.3 alkyl hodc thietanyl tuy ¥ dugc thé bang 1 dén 3 nhom R%;
mdi RY doc 1ap 1a -H; hoic RX va RY ciing nhau dé tao ra heteroxyclyl mot vong hodc hai
vong ¢6 4 dén 7 canh c6 1 dén 3 nguyén tir khac loai dugce chon tr N, O, va S, tuy y
duoc thé béng 1 dén 3 nhom RZ trong do mdi R% doc 1ap 1a halogen, metyl, etyl, oxo, —
OH, hodc -S(0)2Ci-alkyl, mdi R doc 1ap 1a Ci.3 alkyl, oxo, hodac Ci.3 haloalkyl; R* va
RP cung nhau tao ra di vong mdt vong hodc hai vong c6 3 dén 8 canh tuy y duogc thé
bang 1 dén 3 nhom R%; R* 1a phenyl tuy ¥ dugc thé bang 1 dén 5 -CL, F, -CFs, -CHFa,-
CH3, hodac —CN; va mdi R'P doc 1ap 1a -CN, halogen, Ci.4 alkyl, hodc Ci.4 haloalkyl.

Theo céc phuong 4n nhat dinh vé hgp chét c6 cong thue (1), (II), (I1I), (Ila), hodc (IV),
R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1 hodc 2 halogen va -
C(O)NRXRY hodc —CH>NR®R® trong d6 R¥ va RY cling nhau dé tao ra di vong mot vong
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hoac hai vong cso 4 dén 7 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S
tuy y dugc thé bang 1 dén 3 nhém R'% va R? va R® ciing nhau d¢ tao ra di vong mot vong
hoac hai vong cso 4 dén 7 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S
tuy ¥ duoc thé bing 1 dén 3 nhém R'Z. Theo cic phuong an nhit dinh vé hop chét c6
cong thirc (I), (I1), (II), (Illa), hogc (IV ), RX va RY cing nhau d¢ tao ra 2-oxa-6-
azaspiro[3.3 Jheptanyl, 2-thia-6-azaspiro[ 3.3 Jheptan-6-yl, azetidinyl, 2,6-
diazaspiro[3.3]heptanyl, hodc 6-oxa-1-azaspiro[3.3]heptan-1-yl, mdi nhom trong sb cac
nhém nay tuy y dugc thé bing 1 dén 3 nhém ma doc 1ap 1a flo, oxo, metyl, hodc —
S(0),CH;s. Theo céc phuong 4n nhit dinh vé& hgp chét ¢ cong thue (1), (II), (I1I), (lla),
hoic (IV), R? va R® cing nhau dé tao ra 2-oxa-6-azaspiro[3.3]heptanyl.

Theo cac phuong 4n nhit dinh vé hop chat ¢6 cong thie (I), (IT), (111), (Ila), hodc (IV),
R! 1a xyclopropyl hodc xyclobutyl, tuy y dugc thé bang 1 hodc 2 halogen va heteroaryl
¢6 5 dén 8 canh ¢co 1 dén 3 nguyén tr khac loai dugc chon tir N, O, va S tuy y duoc thé
bang 1 dén 3 nhém R'P. Theo c4c phuong 4n nhat dinh vé hop chat c6 cong thie (1), (ID),
(I11), (IlTa), hodc (IV), R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1 hoic 2
halogen va heteroaryl c6 5 canh c6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S
tuy v duoc thé bing 1 dén 3 nhém R'P. Theo cic phuong 4n nhit dinh vé hop chét c6
cong thic (1), (II), (1), (Illa), hodc (IV), R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc
thé bang 1 hodc 2 halogen va triazolyl hodc thiadiazolyl. Theo cac phuong 4n nhét dinh
vé hop chét co6 cong thue (I), (I1), (II1), (Illa), hode (IV), R! 1a xyclopropyl hodc
xyclobutyl, tuy y dugc thé bang 1 hodc 2 halogen va triazolyl. Theo cic phuong 4n nhat
dinh vé& hop chét ¢6 cong thire (I); (1), (IIN), (Illa), hodc (IV), R! 1a xyclopropyl hodc
xyclobutyl, tuy ¥ dugc thé bing 1 hodc 2 flo va triazolyl hodc thiadiazolyl. Theo cac
phuong 4an nhat dinh vé hop chit c6 cong thuc (I), (I), (III), (Illa), hodc (IV), R' 1a
xyclopropyl hoac xyclobutyl, tuy y duoc thé bang 1 hoic 2 flo va triazolyl.

Theo c4c phwong 4n nhat dinh vé hop chét c6 cong thirc (1), (1), (III), (Illa), hodc (IV),
R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1 hodc 2 halogen va heteroaryl
¢6 5 dén 8 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S tuy y duoc thé
bing 1 dén 3 nhém R'P; R* 1a phenyl tuy y dugc thé bang 1 dén 5 nhém R*A hozc
pyridinyl tuy ¥ dugc thé bang 1 dén 4 nhém R*P, trong d6 mdi R** doc 1ap la -CN,
halogen, C1.4 alkyl, -OCj.4alkyl, -OC1.4 haloalkyl, hodc Ci.4 haloalkyl va mdi R*® doc lap
1a -CN, halogen, Ci4 alkyl, -OCi.4alkyl, -OCi14 haloalkyl, hodc Ci.4 haloalkyl, va mdi
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R'Pdoc 1ap 1a -CN, halogen, Ci.4 alkyl, hoac Ci4 haloalkyl. Theo cdc phuong an nhét
dinh v& hop chat c6 cong thuc (I), (IT), (1), (ITTa), hodc (IV), R! 1a xyclopropyl hodc
xyclobutyl, tuy y duoc thé bang 1 hodc 2 halogen va heteroaryl ¢6 5 canh c6 1 dén 3
nguyén tir khac loai dugc chon tir N, O, va S tuy y duge thé bang 1 dén 3 nhém R'P; R*
1a phenyl tuy y dugc thé bang 1 dén 3 nhém R*A trong d6 moi R* doc lap 1a -CN,
halogen, Ci.4 alkyl, -OC1.alkyl, -OCi.4 haloalkyl, hodc Ci.4 haloalkyl, va mdi R'P doc
1ap 1a —CN, halogen, C1.4 alkyl, hodc Ci.4 haloalkyl. Theo cac phuong an nhit dinh vé
hop chét c6 cong thire (), (ID), (I11), (I1a), hodc (IV), R' 1a xyclopropyl hodc xyclobutyl,
tuy v duoc thé bang 1 hodc 2 flo va triazolyl; va R* 1a phenyl tuy y dugc thé bang 1 dén 3
nhom R* trong d6 mdi R** doc 1ap 1a -CN, halogen, Ci4 alkyl, -OCi.salkyl, -OCi.4
haloalkyl, hodc Ci-4 haloalkyl.

Theo céc phuong 4n nhit dinh vé hop chét ¢6 cong thirc (I), (II), (III), (ITa), hoac (IV),
R! 14 xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1 hoac 2 halogen va heteroaryl
c6 5 dén 8 canh c6 1 dén 3 nguyén tir khac loai dugce chon tir N, O, va S tuy y duoc thé
bing 1 dén 3 nhém R'P; R* 14 phenyl tuy y duogc thé bang 1 dén 5 nhém R** hodc
pyridinyl tuy ¥ dugc thé bang 1 dén 4 nhém R*®, trong d6 mbi R** doc 14p 1a CL, F, -CF3,
_CHF>,-CH3, hodc ~CN va mdi R*B doc 1ap 1a Cl, F, -CF3, -CHF»,-CHs, hogc —~CN; mdi
R'Pdoc 1ap 1a -CN, halogen, Ci4 alkyl, hoic Ci.4 haloalkyl. Theo cac phuong én nhét
dinh v& hop chét co cong thirc (I), (D), (1), (IIla), hoac (IV), R! 1a xyclopropyl hoac
xyclobutyl, tuy y duoc thé bang 1 hodc 2 halogen va heteroaryl ¢6 5 canh ¢6 1 dén 3
nguyén tir khac loai dugc chon tir N, O, va S tuy y dugc thé bang 1 dén 3 nhém R'P; R*
1a phenyl tuy y dugc thé bang 1 dén 3 nhém R** trong d6 mdi R** doc 1ap 1a CL, F, -CFs,
-CHF,,-CH3, hoic —CN va mdi R'P doc lap 1a —CN, halogen, Ci4 alkyl, hodc Ci.4
haloalkyl. Theo cdc phuong 4n nhét dinh vé hop chét ¢6 cong thirc (I), (IT), (I11), (I1Ta),
hoic (IV), R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1 hodc 2 flo va
triazolyl; va R* 1a phenyl tuy y duoc thé bing 1 dén 3 nhém R* trong d6 moi R** doc
1ap 1a Cl, F, -CF3, -CHF,,-CH3, hoac —CN.

Theo céc phuong 4n nhat dinh vé& hop chét ¢6 cong thue (1), (I1), (11I), (ITa), hoac (IV),
R! 1a xyclopropyl hodc xyclobutyl, tuy y dugc thé bang 1 hoic 2 halogen va -
C(O)NRXRY. Theo cac phuong 4n nhét dinh vé hop chét c¢6 cong thuc (I), (II), (I1D),
(Illa), hodc (IV), R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1 hoic 2
halogen va -C(O)NRXRY, trong d6 RX 1a —H hodc Ci.6 alkyl tuy ¥ duge thé bang 1 dén 3
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nhém RZ va RY 1a —H hodc Ci alkyl tuy ¥ duoc thé bang 1 dén 3 nhém RZ Theo cac
phuong 4n nhét dinh vé hop chat c6 cong thie (1), (I), (III), (IIla), hodc (IV), R! 1a
xyclopropyl hodc xyclobutyl, tuy y dugc thé bang 1 hodc 2 halogen va -C(O)NR*RY,
trong d6 RX 1a C1.3 alkyl va RY 1a —H. Theo c4c phuong 4n nhat dinh vé hop chat c6 cong
thae (1), (1), (IIT), (IlTa), hodc (IV), R! 1a xyclopropyl hodc xyclobutyl, tuy y dugc thé
bing 1 hodc 2 halogen va -C(O)NHCH3. Theo cac phuong dn nhit dinh vé& hop chét co
cong thac (I), (II), (III), (Illa), hodc (IV), R! 1a xyclobutyl duoc thé bang 1 hoic 2
halogen va -C(O)NR*RY, trong d6 RX 1a C1.3 alkyl va RY 1a —H.

Theo c4c phuong 4n nhét dinh vé& hop chét c¢6 cong thie (1), (IT), (I11), (ITa), hodc (IV),
R! 1a xyclopropyl hodc xyclobutyl, tuy y dugc thé bang 1 hodc 2 halogen, -C(O)NR*RY;
R* 1a phenyl tuy ¥ duoc thé bing 1 dén 5 nhém R* hodc pyridinyl tuy y dugc thé bang 1
dén 4 nhém R*B, trong d6 mdi R** doc 14p 1a -CN, halogen, Ci.4 alkyl, -OCi.4alkyl, -OC;.
4 haloalkyl, hodc Ci4 haloalkyl va mdi R*® doc 1ap 1a -CN, halogen, Ci4 alkyl, -OCi.
salkyl, -OC1.4 haloalkyl, hoic Ci4 haloalkyl, va mdi R'Pdoc 1ap 1a -CN, halogen, Ci4
alkyl, hodc Ci4 haloalkyl. Theo céc phuong an nhét dinh vé hop chét c6 cong thuc (1),
(II), (IIT), (I11a), hodc (IV), R! 12 xyclopropyl hodc xyclobutyl tuy y dugc thé bang 1 hoic
2 halogen va -C(O)NRXRY, trong d6 RX 1a —H hodc Ci.6 alkyl tuy y dugc thé bang 1 dén
3 nhom RZ va RY 1a —H hoic Cus alkyl tuy v duge thé bang 1 dén 3 nhom R%; R* 1a
phenyl tuy y duoc thé bang 1 dén 3 nhém R** trong d6 mdi R* doc 1ap 1a -CN, halogen,
C1.4 alkyl, -OCi.alkyl, -OC1.4 haloalkyl, hogc Ci.4 haloalkyl, va mdi R'® dc 1ap 1a —CN,
halogen, C1.4 alkyl, hodc Ci4 haloalkyl. Theo cac phuong 4n nhit dinh vé& hop chat c6
cong thue (1), (II), (111, (IlTa), hoac (IV), R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc
thé bang 1 hodc 2 flo va -C(O)NRXRY, trong d6 RX la C1.3 alkyl va RY la —H; va R* Ia
phenyl tuy v dugc thé bang 1 dén 3 nhém R** trong d6 mdi R* doc 1ap 1a -CN, halogen,
C1.4 alkyl, -OC1salkyl, -OCi.4 haloalkyl, hodc Ci.4 haloalkyl. Theo cac phuong an nhét
dinh v& hop cht c6 cong thire (I), (D), (IIT), (I1la), hodc (IV), R! 1 xyclobutyl dugc thé
bing 1 hoic 2 flo va -C(O)NHCH3 va R* 1a phenyl tuy y dugc thé bang 1 dén 3 nhém
R* trong d6 mdi R** doc 1ap 1a -CN, halogen, C1.4 alkyl, -OC;.4alkyl, -OC1.4 haloalkyl,
hodc Ci.4 haloalkyl.

Theo cac phuong 4n nhit dinh, hop chat c6 cong thire (1), (II), (III), (Ila), hoac (IV), la
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Theo céc phwong 4n nhét dinh, hop chat c6 cong thie (I), (1), (11I), (IIIa), hoac (IV), 1a
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dung cua no.

Theo cac phuong 4n nhit dinh, hop chit c6 cong thire (1), (II), (1), (I11a), hogc (IV), 1a
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hodc o\ , hodc mubi dugce dung cua no.

Theo céc phuong 4n nhét dinh, hop chit c6 cong thirc (1), (ID), (III), (IIla), hogc (IV), 1a
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Theo cac phuong 4n nhat dinh, hop chat c6 cong thire (1), (1), (IIT), (IIIa), hogc (IV), 14

dung cta no.
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hodc o\ hodc mudi duge dung cia no.
b . v .

Theo céc phuong 4n nhét dinh, hop chit c6 cong thire (1), (II), hodc (IV), 1a
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Theo cac phuong éan nhdt dinh, hop chat c¢6 cong thic (I), (II), hozc (IV), la
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Theo cac phuong 4n nhat dinh, hop chat c6 cong thie (I), (I), hodc (IV), 1a

b > ho ac

hoac muoi duoc dung cua no.
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Theo céc phuong an nhét dinh, hgp chét ¢6 cong thirc (1), (IT), hodc (IV), 1a

hoac muoi dugc dung cua no.

hoac muodi duoc dung cua no.

Theo cac phuong an nhit dinh, hop chét c6 cong thire (1), (IT), hodc (IV), 1a

hodc mudi dugc dung cua no.

Theo cac phuong an nhéit dinh, hop chét ¢6 cong thire (1), (IT), hodc (IV), 1a

hoac muoi dugc dung cua no.

Theo cac phuong 4n nhat dinh, hop chit ¢6 cong thic (I), (II), hodc (IV), 1a

hodc muoi dugc dung cua no.

Theo cac phuong 4n nhét dinh, hop chat c6 cong thic (I), (1), hoac (IV), la
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Can hiéu rang mbi bién trong s6 cac bién (vi du R!, R%, R3, R*) c6 thé dugc két hop véi

céc bién khéc bit ky déi véi Cong thirc (I), (IT), (IIT), (Illa) hodc (IV) (vi du, R', R%, R?,

hoac muoi dugc dung cua no.

R%). Tic 13, gid tri bat ky trong sb cac gi4 tri d6i véi R' ¢6 thé duge két hop véi céc gia

tri khac bat ky dbi voi R2, R3, R4, v.v., dugc néu trong ban mo ta nay.
III. Ché phim

Theo céc phwong an nhét dinh, séng ché @ cap dén dugc pham chira hop chét theo sang
ché (vi du hop chét ¢6 cong thie (I), (ID), (IT), (ITT), (Illa), hoge (IV), hodc mudi duge

dung cta no, va ta duge dugce dung.

Theo céc phuong an nhét dinh, duoc phém chtta mot hodc nhiéu tac nhan tri liéu bd

sung, nhu duge néu diy di hon dudi day.

Dugc phdm chira cac hop chét boc 1§ trong ban mo ta nay, hoac mudi duge dung cia
ching, c6 thé dugc bao ché v&i mot hodc nhiéu ta dugce duge dung c6 thé duogc chon theo
su thuc hién cia ngudi c6 hiéu biét trung binh trong linh vuc nay. Céc vién nén co thé
chtra cac ta duoc bao gém ta dugc chay, chét don, chat két dinh va tuong tu. Dugc phém
dang nudc c6 thé duoce bao ché & dang v tring, va khi duge du dinh dé phan phdi theo
duong khac duong miéng thuong cod thé 1a déng truong. T4t ca cic duge phim c6 thé tuy
y chita cc ta dugc nhu cac td duge néu trong tai liéu: the Rowe et al, Handbook of
Pharmaceutical Excipients, 61 edition, American Pharmacists Association, 2009. Cac ta
dwoc ndy c6 thé bao gdm axit ascorbic va chét chdng oxy hod, chit cang héa khac nhu
EDTA, hydrat cacbon nhu dextrin, hydroxyalkylxenluloza, hydroxyalkylmetylxenluloza,
axit stearic va tuong tu. Theo cic phuong 4n nhat dinh, dugc pham dugc tao ra & dang

liéu ran, bao gdm dang lieu ran dung qua duong miéng.

Dugc phidm bao gom cac dugc pham thich hop dé dung qua cac duong dung khac nhau,
bao gdm dung qua dudng miéng. Dugc pham c6 thé c¢6 mat & dang liéu don vi va c6 thé
duoc bao ché theo phuong phép bat ky trong s& cac phuong phap da biét trong linh vuc
dugc pham. Cac phwong phép ndy bao gbém budc dua hoat chit (vi du, hop chit theo

sang ché hodc muoi duge dung cia nd) két hop v6i mot hodc nhi€u ta duge duge dung.
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Dugc phim c6 thé duge bao ché bang cach dua dong déu va riéng biét hoat chat vao ta
duoc 16ng hodc ta dugce ran nghién min hodc ca hai loai nay, va sau do, néu cén, tao hinh
san pham. N6i chung, k¥ thuat va phuong phéap bao ché duoc tim thdy trong Remington:
The Science and Practice of Pharmacy, 21 Edition, Lippincott Wiliams and Wilkins,
Philadelphia, Pa., 2006.

Duoc pham duge néu trong ban md té nay 1a thich hop dé dung qua dudng miéng c6 thé
c6 mat ¢ dang don vi riéng 1€ (dang lidu don vi) bao gdbm nhung khong chi gi6i han &
vién nang, vién nhong hodc mdi vién nén nay chtra lugng xac dinh trude cia hoat chit.

Theo mdt phuong an, duoc pham 14 vién nén.

Dugc phiam boc 16 trong ban md ta ndy chira mot hodc nhiéu hop chit boc 1 trong ban
mo ta nay, hodc mudi dugc dung clia nd, cling véi ta duge duge dung va tuy y cac tic
nhan tri liéu khac. Duoc phim chta hoat chét c6 thé 13 & dang bat ky thich hop déi véi
phuong phap dung da dinh. Khi dugc st dung dé dung cho duong miéng, vi du, cc vién
nén, thudc vién, vién ngam, huyén phu trong nude hodc dau, bot va hat dé phan tan, nhii
tuong, vién nang cing hodc mém, sird hoic cdn ngot ¢co thé duoc bao ché. Dugc phém
duge du dinh dé dung qua duong miéng c6 thé duogc bao ché theo phwong phap bat ky da
biét trong linh vuc k¥ thuat nay dé san xuit duoc pham va dugc pham nay c6 thé chura
mot hoac nhiéu t4 duogc bao gém chét lam ngot, chét tao huong, chét tao mau va chét bao
quan, dé tao ra ché phém ngon. Cac vién nén chira hoat chét két hop véi ta duge duoc
dung khong doc 1a thich hop dé san xuét vién nén c6 thé chip nhan dugc. Céc ta dugce
nay cé thé 1a, vi du, chét pha lodng tro, nhu canxi hodc natri cacbonat, lactoza, lactoza
monohydrat, croscarmeloza natri, povidon, canxi hodc natri phosphat; chit tao hat va
chét gdy rd, nhu tinh bdt ngd, hodc axit alginic; cac chat lién két, nhu xenluloza,
xenluloza dang vi tinh thé, tinh bot, gelatin hodc acaxia; va chat 1am tron, nhu magie
stearat, axit stearic hodc bot talc. Cac vién nén co thé khong dugc bao hodc co thé duogc
bao bang k§y thuat da biét bao gdm tao vi nang dé tri hodn qua trinh gay ra va hép thu &
duong da day rudt va nho do tao ra tac dung kéo dai trong thoi gian dai. Vi du, nguyén
liéu tri hodn theo thdi gian nhu glyxeryl monostearat hodc glyxeryl distearat riéng r€&

hodc két hop vai sap c6 thé duge dung.

Luong hoat chat ma c6 thé duoc két hop véi cac thanh phén bét hoat dé tao ra dang lidu

lwong c6 thé thay dbi tuy thudc vao dbi twong dugc du dinh diéu tri va duong dung cu
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thé. Vi du, theo mét s6 phuong 4n, dang lidu luong dé diing qua duong miéng cho nguoi
c6 thé chira xdp xi tir 1 dén 1000 mg hoat chét duoc bao ché véi luong thich hop va
thuén tién cua ta duoc dugc dung. Theo cac phuong an nhét dinh, t4 duoc dugc dung

thay ddi trong khoang tir 5 dén 95% toan bd dugc pham (khi lugng:khdi lugng).

Theo cac phuong an nhét dinh, duoc phdm chira hop chét theo sang ché (vi du, hop chét
c6 cong thuce (1), (D), (II), (1IT), (Il1a), hodc (IV)), hoac mubi duge dung ctia n6 theo mot
bién thién khong chira tac nhan anh hudng t6i tbc do ma tai d6 hoat chit dugc chuyén
hoa. Do do, cin hiéu ring dugc phdm chira hop chét theo sang ché theo mot khia canh
khong chira tic nhan ma c6 thé anh huéng t6i (v dy, 1am chdm, can tré hoac lam tré) qua
trinh chuyén hoéa ctia hop chat theo sang ché hoic hoat chét khac bét ky duoc dung riéng
r&, 1an luot hodc dong thoi véi hop chét theo sang ché. Ciing can phai hiéu ring phuong
phép, kit, vat phim san xuét bét k¥ trong sé phwong phap, kit, vat pham sin xuat va dang
tuwong tw néu chi tiét trong ban mo ta nay theo mot khia canh khong chira tac nhan ma c6
thé anh huéng t6i (vi du, lam cham, can tré hodc 1am tr) qua trinh chuyén héa hop chét
theo sang ché hoic hoat chét khac bat ky duoc ding riéng ré, 1an lugt hoic dong thoi véi

hop cht theo sang ché.
IV. Phwong phap

Phan mé ta con bdc 16 phuong phap didu tri bénh nhiém HBV, bao gém viéc cho ca thé
(vf du, ngudi) bi nhiém virut gdy bénh viém gan B dung luong hitu hi¢u tri liéu cua hop
chét theo sang ché hoac mudi dugc dung cda no6. Thong thuong, ca thé bi nhiém bénh
viém gan B man tinh, méc du nam trong pham vi cla sang ché 1a nham diéu tri cho

ngudi nhiém HBV cép tinh.

Phan mé ta con boc 16 phuong phap e ché qua trinh sao chép HBV, bao gdm viéc dung

hop chét theo sang ché, hoic mudi duoc dung cia nd, cho ca thé (vi du, ngudi).

Phin mo ta con boc 16 phuong phap dé lam giam tai twong virut ¢6 lién quan téi bénh
nhiém HBV l4y nhiém, trong d6 phuong phép bao gbm viéc cho c4 thé (vi du, nguoi) bi
nhiém HBV dung lugng hitu hidu tri lidu ciia hop chit theo sang ché, hodc mudi duge

dung ctia no, trong d6 luong hitu hiéu tri liéu 1a du dé giam tai luong virut HBV & c4 thé.

Nhu duge mé ta diy du hon trong ban mé ta nay, cac hop chét theo sang ché c6 thé duoc
ding v6i mét hodc nhiéu tac nhan tri liéu bd sung cho cé thé (vi du, ngudi) bi nhiém

HBV. (C4c) tac nhan tri liéu bd sung c6 thé duge dung cho cé thé bi nhiém (vi du, nguoi)
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ddng thoi & dang hop chét theo sang ché hodc trude khi hodc sau khi dung hop chét theo

sang che.

Theo c4c phuong an nhét dinh, sang ché dé cap dén hop chét theo sang ché, hoic mubi
dugc dung cia no, ding dé diéu tri hoic ngan ngira bénh nhiém HBV. Theo c4c phuong
an nhat dinh, sang ché d& cap dén hop chét theo sang ché (vi dy, hop chét ¢6 cong thirc
(D)), hoac mubi duoc dung ctia no, dé san xudt thudc diéu tri hodc ngan ngura bénh nhiém

HBV.

Nhu duge mé ta ddy di hon trong ban md ta ndy, cac hop chét theo sang ché c6 thé duoc
ding véi mot hogc nhidu tic nhan tri liéu bd sung cho c4 thé (vi dy, nguoi) bi nhiém
HBV. Ngoai ra, theo cidc phuong an nhat dinh, khi duoc st dung dé diéu tri hoic ngin
ngira HBV, hop chét theo sang ché co thé dugc dung véi mot hodc nhiéu (vi du, mét, hai,
ba, bén hoic nhiéu) tac nhan tri liéu bd sung dugc chon tir nhdm bao gém thudc két hop
HBV, vacxin HBV, chit tc ché ADN polymeaza ctia HBV, chét diéu bién mién dich
chét didu bién thu thé twong tu toll (toll-like receptor - TLR), phdi tir thu thé interferon
alpha, chét trc ché hyaluronidaza, chét trc ché khang nguyén bé mit cia virut viém gan b
(hepatitis b surface antigen - HBsAg), chat &c ché protein 4 gan két v6i lympho bao T
gdy doc té bao (ipi4), chit wc ché xyclophilin, chit wc ché su di vao cla virut HBV,
mARN cua virut hudng t6i oligonucleotit d6i nghia, ARN c6 thé can thiép ngan (short
interfering RNA - siARN) va chat didu bién ddRNAi endonucleaza, chit trc ché
ribonucelotit reductaza, chit rc ché khang nguyén HBV E, chét &rc ché ADN vong khép
kin dong hoéa tri (covalently closed circular DNA - cccADN), chét chu van thu thé
farnesoid X, khang thé khang thé HBV, chét dbi khang CCR2 chemokin, chat chi vén
thymosin, xytokin, chét diéu bién nucleoprotein, chét kich thich gen 1 ¢6 thé cam tng
boi axit retinoic, chat kich thich NOD2, chit tc ché phosphatidylinositol 3-kinaza
(PI3K), chét e ché con duong indolamin-2, 3-dioxyaza (IDO), chét e ché PD-1, chét
trc ché PD-L1, thymosin alpha-1 tai to hop, chét rc ché tyrosin kinaza ctia bruton (BTK),
chat tc ché KDM, chét uc ché qua trinh sao chép HBV, chét e ché arginaza, va cac

thuéc HBV khéc.
V. Viéc dung

Céc hop chét theo sang ché (ciing dugc goi trong ban mo ta nay 1a cac thanh phan hoat
tinh), c6 thé duoc dung theo dudng bt ky thich hgp véi tinh trang bénh can duge diéu
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tri. Cac duong dung thich hgp bao gdm dudng miéng, truc trang, miii, khu tra (bao gdm
ma va dudi ludi), da, &m dao va ngoai duong rudt (bao gém dudi da, trong co, tinh
mach, trong da, trong vo va trén mang cing), va duong dung tuong tu. Can phai hiéu
ri‘mg duong dung dugc uwu tién co thé thay ddi theo, vi dy, tinh trang bénh ctia nguoi
nhan. Uu diém cua cac hop chit nhét dinh boc 10 trong ban mo ta nay la chung c6 do

sinh kha dung qua dudng miéng va co thé dugc dung qua dudng miéng.

Hop chét theo sang ché, c6 thé dugc dung cho ca thé theo phac dd ding lidu hitu higu
trong thoi gian hodc khoang thoi gian mong mudn, nhu it nhit khoang mot thang, it nhat
khoang 2 thang, it nhat khoang 3 thang, it nhét khoang 6 thang, hodc it nhat khoang 12
thang hoac 1au hon. Theo mot cach khac, hop chét dugc dung liéu trinh hing ngay hoic

liéu trinh gian doan trong thoi gian sdngs cua ca thé.

[0002] Liéu lugng hodc tAn suét ding hop chét theo sang ché ¢6 thé duge diéu chinh

trong qua trinh di€u tri, trén co s& danh gia cua thay thudc vé€ viéc dung.

Hop chét c6 thé dwoc dung cho ca thé (vi du, nguoi) v6i lwgng hiru hiéu. Theo cac

phuong an nhét dinh, hop chat duogc dung mot 1an mot ngay.

Hop chét c6 thé duoc ding theo dudng va cich dung hiru ich b4t ky, nhu dung qua
duong miéng hodc ngoai duong rudt (vi du, tinh mach). Luong hiru hiu tri liéu cua hop
chét ¢6 thé bao gdm nim trong khoang tir 0,00001 mg/kg thé trong/ngay dén 10 mg/kg
thé trong/ngay, nhu nam trong khoang tir 0,0001 mg/kg thé trong/ngay dén 10 mg/kg thé
trong/ngay, hodc nhu nam trong khoang tir 0,001 mg/kg thé trong/ngdy dén 1 mg/kg thé
trong/ngay, hodc nhu nam trong khoang tr 0,01 mg/kg thé trong/ngay dén 1 mg/kg thé
trong/ngay, hodc nhu nam trong khoang tir 0,05 mg/kg thé trong/ngay dén 0,5 mg/kg thé
trong/ngay, hodc nhu niam trong khoang tir 0,3 mg dén 30 mg/ngay, hodc nhu nam trong

khoang tir 30 mg dén 300 mg/ngay.

Hop chét theo sang ché co thé duge két hop v6i mot hodc nhiéu tac nhén trj liéu bd sung
v6i lidu lugng bét ky ctia hop chét theo sang ché (vi dy, tir 1 mg dén 1000 mg hop chat).
Luong hiru hiéu tri liéu co thé bao gdbm nim trong khoang tur 1 mg/liéu dén 1000
mg/liéu, nhu ndm trong khoang tir 50 mg/lidu dén 500 mg/lidu, hodc nhu nam trong
khoang tir 100 mg/liéu dén 400 mg/liéu, hodc nhu nim trong khoang tir 150 mg/liéu dén
350 mg/lidu, hodc nhu nim trong khoang tir 200 mg/liéu dén 300 mg/liéu. Luong hitu
hidu tri liéu khac ctia hop chét theo sang ché 1a khoang 100, 125, 150, 175, 200, 225,

-73-



35746

250, 275, 300, 325, 350, 375, 400, 425, 450, 475, hodc khoang 500 mg/liéu. Luong hiru
hiéu tri liéu khac cta hop chét theo sdng ché 1a khoang 100 mg/liéu, hodc khoang 125,
150, 175, 200, 225, 250, 275, 300, 350, 400, 450, hodc khoang 500 mg/liéu. Pon liéu c6
thé duoc dung hing gio, hang ngay, hoic hing tudn. Vi du, don lidu c6 thé duge ding
mot 14n céch nhau 1, 2, 3, 4, 6, 8, 12, 16 gio hoac mot 1dn cach nhau 24 gio. Don lidu c6
thé ciing dugc dung mot lan cach nhau 1, 2, 3, 4, 5, 6 ngay hodc mot lan cach nhau 7
ngay. Don lidu c6 thé cling dugce dung mot 14n cach nhau 1, 2, 3 tudn hodc mot lan céach
nhau 4 tudn. Theo cac phuong an nhét dinh, don lidu c6 thé duoc dung mot lan cach

nhau mot tudn. Pon liéu c6 thé ciing dugc dung mot 14n cach nhau mot thang.

Luong hitu hiéu tri liéu khac ciia hop chat theo sang ché la khoang 20, 25, 30, 35, 40, 45,
50, 55, 60, 65, 70, 75, 80, 85, 90, 95, hodc khoang 100 mg/lidu.

Tén suét liéu lugng ctia hop chét theo sang ché s& dugc xac dinh theo nhu cau ctia bénh
nhan va c6 thé 13, vi du, mot 1an/ngay hoac hai 14n, hodc nhiéu lan/ngdy. Viéc dung hop
chit duoc tiép tuc cho t6i chimg nao ma cin diéu tri bénh nhiém HBV. Vi dy, hop chat
c6 thé duge dung cho ngudi bi nhiém HBV trong khoang thoi gian tir 20 ngay dén 180
ngay hodc, vi du, trong khoang thoi gian tir 20 ngay dén 90 ngay hoic, vi du, trong
khoang thoi gian tir 30 ngay dén 60 ngay.

Viéce dung c6 thé 1a gian doan, véi khoang thoi gian 1a vai hodc nhiéu ngdy ma trong thoi
gian d6 bénh nhan nhan lidu luong hing ngdy clia hop chét theo sang ché, tiép do la
trong khoang thoi gian 1a vai hodc nhiéu ngdy ma trong khoang thoi gian d6 bénh nhén
khong nhan liéu luong hing ngay cta hop chat. Vi du, bénh nhéan c6 thé nhan liéu cua
hop chit vao mbi ngay khac nhau, hodc ba 1an/tudn. Vi du khéc, bénh nhan c6 thé nhan
lidu cua hop chit mdi ngay trong khoang thoi gian tir 1 dén 14 ngay, tiép do6 la trong
khoéang thoi gian tir 7 &én 21 ngay ma trong khoang thoi gian d6 bénh nhén khong nhén
lidu ctia hop chét, tiép d6 1a khoang thoi gian sau d6 (vi du, tir 1 dén 14 ngay) ma bénh
nhan nhan tiép liéu lugng hing ngay cua hop chét.khoang thoi gian khéc dé dung hop
chét, tiép d6 1a khong dung hop chét, c6 thé duoc lap lai theo yéu cau vé mat 14m sang dé

diéu tri cho bénh nhan.

Theo mdt phuong an, sang ché dé cap dén duoc phém chtra hop chét theo sang ché, hoac
mudi duoc dung cua no, két hop v6i mot hodc nhiéu (vi du, mot, hai, ba, bon, mot hoic

hai, mot dén ba, hodc mot dén bon) tac nhén tri liéu bo sung, va td dugc dugce dung.
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Theo mot phuong an, sang ché d& cap dén kit bao gbém hop chét theo sang ché, hoic
mudi duge dung cua nd, két hop véi mdt hodc nhiéu (vi du, mot, hai, ba, bon, mot hoic

hai, mot dén ba, hodc mot dén bon) tac nhan tri liéu bd sung.

Theo cac phuong an nhét dinh, hop chét theo sang ché, hoic mudi duogc dung cua no,
duoc két hop véi mat, hai, ba, bdn hodc nhiéu tac nhén tri liéu ) sung. Theo cac phuong
4n nhét dinh, hop chét theo sang ché, hoic mudi duogc dung cta n6, dugce Kkét hop véi hai
tac nhan tri liéu bd sung. Theo cac phuong an khéc, hop chét theo sang ché, hoic mudi
dugc dung cia no, dugce két hop v6i ba tac nhan tri liéu bd sung. Theo cac phuong én
khac, hgp cht theo sang ché, hoic mudi duoc dung cua no, duoc két hop véi bon tac
nhan tri liéu bd sung. Mot, hai, ba, bdn hoac nhiéu tac nhan tri liéu bd sung co thé 1a cac
tdc nhan tri liéu khac nhau duoc chon tir cing nhom tac nhén tri liéu, va/hodc chung co6

thé dugc chon tir cac nhém tac nhan tri liéu khac nhau.

Theo cac phuong an nhét dinh, khi hop chit theo sang ché dugc két hop v6i mot hoac
nhiéu tac nhan tri liéu bd sung nhu dugce néu trong ban md ta nay, cac hop phan cia ché
pham dugc dung theo phéac d6 dung ddng thoi hodc 1in Iuot. Khi duoc ding lan luot,
dang két hop c6 thé duoc ding trong hai hodc nhiéu lan ding.

Theo cac phuong an nhét dinh, hop chét theo sang ché duoc két hop véi mot hodc nhiéu
tac nhan trj liéu bd sung & dang lidu luong don vi @& dung dong thoi cho bénh nhén, vi

du, & dang lidu ran dé ding qua dudng miéng.

Theo cac phuong an nhat dinh, hop chat theo sang ché dugce ding dong thdi véi mot

hoac nhiéu tic nhan tri liéu bd sung.
VL Trili¢u két hop

Phéin mé ta con bdc 16 phuong phap didu tri hodc ngan ngira bénh nhiém HBV & nguoi
¢6 hodc ¢6 nguy co lay nhiém, bao gbdm viéc cho nguoi dung lwong hiru hiéu tri ligu cta
hop chét boc 16 trong ban md ta nay, hodc mubi duoc dung cua no, két hop véi lugng
hitu hiéu tri liéu ciia mdt hodc nhiéu (vi du, mot, hai, ba, bén, mét hodc hai, mot dén ba,
hodc mot dén bén) tac nhan tri lidu bd sung. Phan mo ta con bdc 1§ phuong phap diéu tri
bénh nhiém HBV & nguoi ¢6 hodc ¢6 nguy co lay nhiém, bao gébm viéc cho ngudi dung
lvong hiru hiéu tri liéu ciia hop chét boc 16 trong ban md ta nay, hogc mubi dugc dung
ctia n6, két hop vé6i lrong hitu hiéu tri liéu ciia mot hodc nhidu (vi dy, mét, hai, ba, bon,

mdt hodc hai, mot dén ba, hodc mot dén bon) tac nhén tri li¢u bo sung.
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Phin m6 ta con bdc 16 phuong phap didu tri bénh nhiém HBV, bao gdm viéc cho bénh
nhéan ¢6 nhu cau can diéu tri dung Iuwgng hitu hi¢u tri liéu cua hop chét boc 16 trong ban
md ta nay hodc mubi duge dung ctia né, két hop véi lugng hiru hiéu tri liéu ciia mot hoac
nhidu (vi du, mot, hai, ba, bén, mot hodc hai, mot dén ba, hoic mot dén bdn) tac nhan tri

liéu bd sung 1 thich hop dé diéu tri bénh nhiém HBV.

Theo cac phuong an nhét dinh, hop chét boc 10 trong ban mo ta ndy, hodc mudi duoc
dung cta n6, duoc két hop véi mot, hai, ba, bdn, hoac nhiéu tac nhén tri liéu bd sung.
Theo c4c phuong an nhit dinh, hop chét boc 10 trong ban mo ta ndy, hodc mudi duoc
dung cua nd, duge két hop v6i hai tic nhan tri liéu bd sung. Theo cic phuong 4n khéc,
hop chét boc 16 trong ban md ta nay, hoic mudi duge dung cua no, duge két hop véi ba
tac nhan tri liéu bd sung. Theo cac phuong an khac, hop chéit boc 16 trong ban mo ta nay,
hoac mudi dugc dung ctia n6, duoc Kkét hop v6i bdn tac nhan tri liéu bd sung. Mat, hai,
ba, bdn, hodc nhiéu tac nhan tri liéu bd sung c¢6 thé 13 cc tac nhan tri liéu khic nhau
dugc chon tir cing nhém tac nhan tri liéu, va/hodc ching co thé dugc chon tir cac nhom
tac nhan tri liéu khac nhau.

Viéc dimg tri liéu két hop HBV

Theo céc phuong 4n nhat dinh, khi hop chat boc 16 trong ban mo ta nay dugc két hop véi
mot hodc nhiéu tac nhan tri liéu bd sung nhur duge md ta trén day, céc hop phan cua ché
pham duoc dung & dang phéc dd dung ddng thoi hodc 1an luot. Khi duoc dung lan luot,
dang két hop c6 thé dugc ding & hai hogc nhiéu lan ding.

Theo cac phuong an nhét dinh, hop chat boc 16 trong ban mé td nay duge két hop véi
mdt hodic nhiéu tac nhén tri liéu bd sung & dang liéu lugng don vi dé dung dong thoi cho
bénh nhan, vi du, & dang liéu rén dé dung qua duong miéng.

Theo cac phuong an nhit dinh hop chat c6 cong thirc (I) dugc bao ché ¢ dang vién nén,
ma c6 thé tuy y chita mot hodc nhidu hop chit khac hitu ich dé diéu tri HBV. Theo céc
phuong an nhét dinh, vién nén c6 thé chira hoat chat khac dé diéu tri HBV.

Theo cac phuong an nhit dinh, c4c vién nén nay la thich hop dé dung lidu mot 1an mot
ngay.

Theo cac phuong an néu trén, tdc nhan tri liéu b sung co thé 14 tac nhan khang HBV. Vi

duy, tac nhan tri liéu bd sung c6 thé dugc chon tir nhém bao gém thude két hop HBV,
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thudc khac dé didu tri HBV, chét &rc ché 3-dioxyaza (IDO), mARN cta virut hudng t6i
oligonucleotit d6i nghia, chét diéu bién Apolipoprotein Al, chét trc ché arginaza, chit uc
ché suy giam B- va T-lympho bao, chét wrc ché tyrosin kinaza ctia bruton (BTK), chét dbi
khang chemokin CCR2, chit rc ché CD137, chét e ché CD160, chét tc ché CD305,
chét chii van va didu bién CD4, céc hop chat huéng dich HBcAg, cdc hop chét huéng
dich khang nguyén 16i gy bénh viém gan B (HBcAg), chit rc ché ADN vong khép kin
ddng hoa tri (cccADN), chét e ché xyclophilin, xytokin, chét e ché protein 4 gan két
véi lympho bao T gay doc té bao (ipi4), chat wc ché ADN polymeaza, chét diéu bién
endonucleaza, chét cai bién biéu sinh, chit chu van thu thé Farnesoid X, chit cai bién
hoacchhﬂls&agen,chét&cchéI{BsAg,chét&cchéﬁéthoacléprép}ﬂB&Ag,khéngthé
HBV, chit trc ché ADN polymeaza ciia HBV, chét &rc ché qua trinh sao chép HBV, chét
trc ché ARNza cua HBV, vacxin HBV, chét trc ché sy di vao cua virut HBV, chét trc ché
HBx, chét diéu bién protein vé ngoai 16n gdy bénh viém gan B, chét kich thich protein vo
ngoai 16n gdy bénh viém gan B, chét diéu bién protein cdu tric gdy bénh viém gan B,
chét e ché khang nguyén bé mit cua virut viém gan b (HBsAg), chét tc ché tiét hoic
lap rap khang nguyén bé mat gay bénh viém gan B (HBsAg), chét e ché khang nguyén
E gay bénh viém gan B, chét (¢ ché sao chép virut gy bénh viém gan B, chét wc ché
protein cAu trtc cua virut gdy bénh viém gan B, chét wc ché transcriptaza nghich dao
nhém HIV-1, chit @c ché hyaluronidaza, chét (rc ché 1APs, chit chu van IL-2, chit cha
van IL-7, chit cha van globulin mién dich, chit didu bién globulin min dich G, chat
diéu bién mién dich, indolamin-2, chét rc ché ribonucleotit reductaza, chit chi van
interferon, chat diéu bién phdi tir Interferon alpha 1, phéi tir Interferon alpha 2, phdi tir
Interferon alpha 5, phdi tir Interferon alpha, phéi tir Interferon alpha, phéi tir thy thé
interferon alpha, phéi to Interferon beta, phéi ttc Interferon, chét didu bién thu thé
Interferon, phéi ti Interleukin-2, chét trc ché ipi4, chét trc ché lysin demetylaza, chét uc
ché histon demetylaza, chit trc ché KDMS, chit trc ché KDMI, chét e ché thanh phan 1
ctia ho phu G cua thu thé teong tu lectin cua té bao tiéu diét, chét trc ché gen 3 hoat hoa
lympho bao, chét hoat héa thu thé lymphotoxin beta, tdc nhéan tri liéu gen microARN
(miARN), chit diéu bién ciia Axl, chat didu bién ctia B7-H3, chit diéu bién cua B7-H4,
chét didu bién ciia CD160, chét didu bién cia CD161, chat diéu bién cia CD27, chat diéu
bién ciia CD47, chéit didu bién ciia CD70, chit diéu bién ciia GITR, chét diéu bién ciia
HEVEM, chét didu bién ctia ICOS, chét diéu bién ciia Mer, cht diéu bién cia NKG2A,
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chét didu bién ciia NKG2D, chét diéu bién ctia OX40, chét diéu bién ciia SIRPalpha, chit
didu bién ctia TIGIT, chét diu bién ctia Tim-4, chit diéu bién cia Tyro, chat wc ché
polypeptit dong van chuyén Na+-taurocholat (NTCP), chat (rc ché thy thé 2B4 té bao tiéu
diét tu nhién, chit kich thich gen NOD?2, chét e ché nucleoprotein, chit diéu bién
nucleoprotein, chét tc ché PD-1, chét uc ché PD-L.1, PEG-Interferon Lambda, chét e
ché peptidylprolyl isomeraza, chét e ché phosphatidylinositol-3 kinaza (PI3K), protein
thu thé A khir (SRA) téi t6 hop, thymosin alpha-1 tai t6 hop, chat kich thich gen 1 cam
ung boi axit retinoic, chét uc ché transcriptaza nghich dao, chét trc ché ribonucleaza, chét
trc ché ARN ADN polymeaza, ARN c6 thé can thiép ngin (siARN), ARN dang kép toc
ngin téng hop (sshARN), chét e ché gen SLCI0AL, chit mo6 phong SMAC, chét &rc ché
Src tyrosin kinaza, chéat cha véan kich thich gen interferon (STING), chét kich thich ctia
NODI, chiét trc ché glycoprotein CD28 bé mit té bao T, chit didu bién CD8 glycoprotein
b& mit t& bao T, chit chi van thymosin, phéi tr Thymosin alpha 1, chit trc ché Tim-3,
chit chu van TLR-3, chat chi van TLR-7, chét chi van TLR-9, chét kich thich gen
TLRY, chat diéu bién thu thé twong tu toll (TLR), chét (rc ché ribonucleotit reductaza cua
virut, chét cai bién hoic chinh sira gen nhu nucleaza ngon tay k&m CRISPR (bao gdm

CRISPR Cas9) hoidc nucleaza tong hgp (TALENS), va dang két hop ctia chung.

Theo c4c phuong 4n nhat dinh, hop chét theo sang ché dugc bao ché & dang vién nén, ma
c6 thé tuy ¥ chita mot hodc nhiéu hop chét khac hitu ich dé diéu tri HBV. Theo cac
phuong 4n nhat dinh, vién nén c6 thé chira hoat chit khac dé diéu tri HBV, nhu chét Gic
ché 3-dioxyaza (IDO), chét diéu bién Apolipoprotein Al, chét e ché arginaza, chét tc
ché suy giam B- va T-lympho bao, chét wc ché tyrosin kinaza ctia bruton (BTK), chat d6i
khang CCR2 chemokin, céac chét e ché CD137, chét uc ché CD160, chét wc ché CD305,
chét cht van va diéu bién CD4, cac hop chit hudng dich HBcAg, cac hop chat huéng
dich khang nguyén 18i gay bénh viém gan B (HBcAg), chét diéu bién di 1ap thé protein
16i, chat ac ché ADN vong khép kin dong héa tri (cccADN), chét e ché xyclophilin,
chét &rc ché protein 4 gin két véi lympho bao T gy doc té bao (ipi4), chét e ché ADN
polymeaza, chét didu bién endonucleaza, chit cai bién biéu sinh, chit chi van thu thé
Farnesoid X, chét trc ché HBsAg, chét trc ché tiét hodc lép rap HBsAg, chét tc ché ADN
polymeaza cia HBV, chét trc ché qua trinh sao chép HBV, chét trc ché ARNza ctia HBV,
chét (rc ché su di vao cua virut HBV, chét ttc ché HBx, chét diéu bién protein vo ngoai

16n gdy bénh viém gan B, chat kich thich protein v ngoai 16n gay bénh viém gan B, chat
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diéu bién protein ciu tric gy bénh viém gan B, chét e ché khang nguyén bé mit cia
virut viém gan b (HBsAg), khang nguyén bé mit gy bénh viém gan B (HBsAg) chét uc
ché tiét hoac lip rap, chit uc ché khang nguyén E gy bénh viém gan B, chét rc ché sao
chép virut gdy bénh viém gan B, chét e ché protein ciu tric ciia virut giy bénh viém
gan B, chét trc ché transcriptaza nghich dao nhém HIV-1, chét rc ché hyaluronidaza, cac
chat (rc ché IAPs, cht chu van IL-2, chit chi van IL-7, chdt diéu bién mién dich,
indolamin-2 chit wc ché, chét Gc ché cua ribonucleotit reductaza, phéi tr Interleukin-2,
chit we ché ipid4, chat uc ché lysin demetylaza, chét e ché histon demetylaza, chat e
ché KDMI, chit @trc ché KDMS5, chét e ché thanh phédn 1 ciia ho phu G cla thy thé
tuong tu lectin cua té bao tiéu diét, chét tc ché gen 3 hoat hoa lympho bao, chét hoat hoa
thu thé lymphotoxin beta, chat diéu bién ciia Axl, chit didu bién cua B7-H3, chit diéu
bién cia B7-H4, chét didu bién ciia CD160, chit didu bién cia CD161, chét diéu bién
ctia CD27, chét didu bién ciia CD47, chit diéu bién ctia CD70, cht diéu bién cua GITR,
chat didu bién cia HEVEM, chit diéu bién ctia ICOS, chét diéu bién ctia Mer, chat diéu
bién cia NKG2A, chét diéu bién ciia NKG2D, chét diéu bién ciia OX40, chat diéu bién
ctia SIRPalpha, chit didu bién cua TIGIT, chat diéu bién cia Tim-4, chit diéu bién cua
Tyro, chét trc ché polypeptit ddng van chuyén Na+-taurocholat (NTCP), chat trc ché thu
thé 2B4 té bao tiéu diét ty nhién, chét kich thich gen NOD2, chét irc ché nucleoprotein,
chit diéu bién nucleoprotein, chit e ché PD-1, chit uc ché PD-L1, chit tc ché
peptidylprolyl isomeraza, chét wc ché phosphatidylinositol-3 kinaza (PI3K), chét kich
thich gen 1 cam tmg boi axit retinoic, chét trc ché transcriptaza nghich dao, chat (rc ché
ribonucleaza, chét trc ché ARN ADN polymeaza, chit e ché gen SLC10AI, chit mo
phéng SMAC, chét rc ché Src tyrosin kinaza, chat chii van kich thich gen interferon
(STING), chét kich thich cia NOD1, chit tc ché glycoprotein CD28 bé mit té bao T,
chét didu bién CD8 glycoprotein bé mit t€ bao T, chit chi van thymosin, phbi tir
Thymosin alpha 1, chit Grc ché Tim-3, chét kich thich gen TLRY, chit diéu bién thu thé
tuong tu toll (TLR), chit trc ché ribonucleotit reductaza cua virut, va dang két hop ctia

chung.

Theo cac phuong an nhét dinh, hop chét theo sang ché, hoac mudi dugc dung cua no,
duoc két hop véi mot, hai, ba, bdn hoidc nhiéu tac nhan tri liéu bo sung dugc chon tur
thude két hop HBV, vacxin HBV, chét trc ché ADN polymeaza cia HBV, chét diéu bién
mién dich chét didu bién thu thé twong tu toll (TLR), phéi tir thu thé interferon alpha,
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chét ac ché hyaluronidaza, chat trc ché khang nguyén bé mit clia virut viém gan b
(HBsAg), chét trc ché protein 4 gin két v6i lympho bao T gay doc té bao (ipi4), chat tic
ché xyclophilin, chit wc ché sy di vao cia virut HBV, mARN cua virut huéng t6i
oligonucleotit d6i nghia, ARN c6 thé can thiép ngin (siARN) va chét diéu bién ddRNAi
endonucleaza, chit e ché ribonucelotit reductaza, chét e ché khang nguyén HBV E,
chét trc ché ADN vong khép kin ddng hoa tri (cccADN), chét chi van thu thé farnesoid
X, khéng thé HBV, chédt di khang CCR2 chemokin, chét chi van thymosin, xytokin,
chét didu bién nucleoprotein, chit kich thich gen 1 ¢6 thé cam ung béi axit retinoic, chat
kich thich NOD2, chit &c ché phosphatidylinositol 3-kinaza (PI3K), chét e ché con
dudng indolamin-2, 3-dioxyaza (IDO), cht trc ché PD-1, chét e ché PD-L1, thymosin
alpha-1 tai t6 hop, chit trc ché tyrosin kinaza ctia bruton (BTK), chat trc ché KDM, chét

{rc ché qu4 trinh sao chép HBV, chét trc ché arginaza, va cic thuéc HBV khéc.
Thuéc két hop diéu tri HBV

Vi du v& thubc két hop didu tri HBV bao gdbm TRUVADA® (tenofovir disoproxil
fumarat va emtricitabine); ABX-203, lamivudine, va PEG-IFN-alpha; ABX-203adefovir,
va PEG-IFNalpha; va INO-1800 (INO-9112 va RG7944).

Céc thuéc HBV khdc

Vi du vé thube diéu tri HBV khic bao gbm alpha-hydroxytropolone, amdoxovir, beta-
hydroxycytosin nucleosit, CCC-0975, elvucitabine, ezetimibe, xyclosporin A,
gentiopicrin  (gentiopicroside), JNJ-56136379, nitazoxanide, birinapant, NOV-205
(molixan, BAM-205), oligotide, mivotilate, feron, GST-HG-131, levamisole, Ka Shu
Ning, alloferon, WS-007, Y-101 (Ti Fen Tai), rSIFN-co, PEG-IIFNm, KW-3, BP-Inter-
014, axit oleanolic, HepB-nRNA, c¢TP-5 (rTP-5), HSK-1I-2, HEISCO-106-1, HEISCO-
106, Hepbarna, IBPB-0061A, Hepuyinfen, DasKloster 0014-01, 1a A-204, Jiangantai
(Ganxikang), MIV-210, OB-AI-004, PF-06, picroside, DasKloster-0039, hepulantai,
IMB-2613, TCM-800B, glutathione dugc khir, RO-6864018, RG-7834, UB-551, va ZH-
2N, va cac hop chéat duge boc 1§ trong US20150210682 (Roche), US 2016/0122344
(Roche), WO2015173164 , va W0O2016023877.

Vacxin tri HBV

Vacxin tri HBV bao gom ca vacxin phong ngira va diéu tri bénh. Vi du vé vacxin phong

HBYV bao gém vacxin Vaxelis, Hexaxim, Heplisav, Mosquirix, DTwP-HBV, Bio-Hep-B,
-80-



35746

D/T/P/HBV/M (LBVP-0101; LBVW-0101), vacxin DTwP-Hepb-Hib-IPV, Heberpenta
L, DTwP-HepB-Hib, V-419, CVI-HBV-001, Tetrabhay, vacxin phong bénh viém gan B
(Advax Super D), Hepatrol-07, GSK-223192A, ENGERIX B®, vacxin tai td hop tri bénh
viém gan B (trong co, Céc san pham sinh hoc Kangtai), vacxin tai td hop tri bénh viém
gan B (nAm men Hansenual polymorphat, trong co, Hualan Biological Engineering),
vacxin khang nguyén bé mat gay bénh viém gan B tai td hop, Bimmugen, Euforavac,
Eutravac, anrix-DTaP-IPV-Hep B, HBAI-20, Infanrix-DTaP-IPV-Hep B-Hib, Pentabio
Vaksin DTP-HB-Hib, Comvac 4, Twinrix, Euvax-B, Tritanrix HB, Infanrix Hep B,
Comvax, vacxin DTP-Hib-HBV, vacxin DTP-HBV, Yi Tai, Heberbiovac HB, Trivac
HB, GerVax, vacxin DTwP-Hep B-Hib, Bilive, Hepavax-Gene, SUPERVAX, Comvac3,
Shanvac-B, Hebsulin, Recombivax HB, Revac B mcf, Revac B+, Fendrix, DTwP-HepB-
Hib, ADN-001, Shan6é, vacxinr hHBSAG, va vacxin DTaP-rHB-Hib.

Vi du v& vacxin didu tri HBV bao gdém phirc chat HBsAG-HBIG, ARB-1598, Bio-Hep-
B, NASVAC, abi-HB (tinh mach), ABX-203, Tetrabhay, GX-110E, GS-4774, vacxin
peptit (epsilonPA-44), Hepatrol-07, NASVAC (NASTERAP), IMP-321, BEVAC, Revac
B mcf, Revac B+, MGN-1333, KW-2, CVI-HBV-002, AltraHepB, VGX-6200, FP-02,
FP-02,2, TG-1050, NU-500, HBVax, vacxin im/TriGrid/khang nguyén, vacxin dugc bd
trg bdi Mega-CD40L, HepB-v, RG7944 (INO-1800), vacxin diéu tri trén co s& VLP tai
td hop (nhiém HBYV, VLP Biotech), AdTG-17909, AdTG-17910 AdTG-18202,
ChronVac-B, TG-1050, va Lm HBV.

Chat ikc ché ADN Polymeaza cia HBV

Vi du vé chit tc ché ADN polymeaza cia HBV bao gom adefovir (HEPSERA®),
emtricitabine (EMTRIVA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir
alafenamit, tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir
alafenamit hemifumarat, tenofovir dipivoxil , tenofovir dipivoxil fumarat, tenofovir
octadecyloxyetyl este, CMX-157, besifovir, entecavir (BARACLUDEP), entecavir
maleat, telbivudine (TYZEKA®), pradefovir, clevudine, ribavirin, lamivudine (EPIVIR-
HBV®), phosphazit, famciclovir, fusolin, metacavir, SNC-019754, FMCA, AGX-10009,
AR-11-04-26, HIP-1302, tenofovir disoproxil aspartat, tenofovir disoproxil orotat, va HS-
10234.

Chat diéu bién mién dich
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Vi du v& chét didu bién mién dich bao gbém rintatolimod, imidol hydroclorua, ingaron,
dermaVir, plaquenil (hydroxycloquin), proleukin, hydroxyurea, mycophenolat mofetil
(MPA) va dan xuit este ctia n6 mycophenolat mofetil (MMF), WF-10, ribavirin, IL-12,
INO-9112, polyme polyetylenimin (PEI), Gepon, VGV-1, MOR-22, BMS-936559, RO-
7011785, RO-6871765, va IR-103.

Chat diéu bién thu thé twong tu toll (TLR)

Céc chét diéu bién TLR bao gdbm cac chit diéu bién ciia TLRI, TLR2, TLR3, TLR4,
TLR5, TLR6, TLR7, TLRS, TLR9, TLR10, TLR11, TLR12, va TLR13. Vi du vé cac
chit didu bién TLR3 bao gbdm rintatolimod, poly-ICLC, RIBOXXON®, Apoxxim,
RIBOXXIM®, IPH-33, MCT-465, MCT-475, va ND-1.1.

Vi du vé cac chit didu bién TLR7 bao gbm GS-9620, GSK-2245035, imiquimod,
resiquimod, DSR-6434, DSP-3025, IMO-4200, MCT-465, MEDI-9197, 3M-051, SB-
9922, 3M-052, Limtop, TMX-30X, TMX-202, RG-7863, RG-7795, va cic hop chit
duoc boc 10 trong US20100143301 (Gilead Sciences), US20110098248 (Gilead
Sciences), va US20090047249 (Gilead Sciences).

Vi du vé cac chit diéu bién TLRS bao gdm motolimod, resiquimod, 3M-051, 3M-052,
MCT-465, IMO-4200, VTX-763, VIX-1463, va cac hop chit dugc boc 10 trong
US20140045849 (Janssen), US20140073642 (Janssen), W02014/056953 (Janssen),
W02014/076221 (Janssen), WO2014/128189 (Janssen), US20140350031 (Janssen),
W02014/023813 (Janssen), US20080234251 (Array Biopharma), US20080306050
(Array Biopharma), US20100029585 (Ventirx Pharma), US20110092485 (Ventirx
Pharma), US20110118235 (Ventirx Pharma), US20120082658 (Ventirx Pharma),
US20120219615  (Ventirx  Pharma),  US20140066432  (Ventirx  Pharma),
US20140088085 (Ventirx Pharma), US20140275167 (Novira Therapeutics), va
US20130251673 (Novira Therapeutics).

[0003] Vi du v& cic chét diéu bién TLR9 bao gbm BB-001, BB-006, CYT-003, IMO-
2055, IMO-2125, IMO-3100, IMO-8400, IR-103, IM0O-9200, agatolimod, DIMS-9054,
DV-1079, DV-1179, AZD-1419, leftolimod (MGN-1703), litenimod, va CYT-003-
QbG10.

Phéi tik thy thé interferon alpha
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Vi du v& phéi tir thu thé interferon alpha bao gém interferon alpha-2b (INTRON A®),
interferon alpha-2a dugc pegyl hoéa (PEGASYS®), interferon alpha-1b dugc PEGyl hoa,
interferon alpha 1b (HAPGEN®), Veldona, Infradure, Roferon-A, YPEG-interferon alfa-
2a (YPEG-rhIFNalpha-2a), P-1101, Algeron, Alfarona, Ingaron (interferon gamma),
rSIFN-co (hop chét interferon siéu tai t6 hop), Ypeginterferon alfa-2b (YPEG-
rhIFNalpha-2b), MOR-22, peginterferon alfa-2b (PEG-INTRON®), Bioferon,
Novaferon, Inmutag (Inferon), MULTIFERON®, interferon alfa-nl(HUMOFERON®),
interferon beta-la (AVONEX®), Shaferon, interferon alfa-2b (Axxo), Alfaferone,
interferon alfa-2b (BioGeneric Pharma), interferon-alpha 2 (CJ), Laferonum, VIPEG,
BLAUFERON-A, BLAUFERON-B, Intermax Alpha, Realdiron, Lanstion, Pegaferon,
PDferon-B  PDferon-B, interferon alfa-2b (IFN, Laboratorios Bioprofarma),
alfainterferona 2b, Kalferon, Pegnano, Feronsure, PegiHep, interferon alfa 2b (Zydus-
Cadila), interferon alfa 2a, Optipeg A, Realfa 2B, Reliferon, interferon alfa-2b (Amega),
interferon alfa-2b (Virchow), ropeginterferon alfa-2b, rHSA-IFN alpha-2a (protein dung
hop intereferon alpha 2a cta albumin huyét thanh tai td hop cia ngudi), rHSA-IFN alpha
2b, interferon alpha-(1b, 2a, 2b), peginterferon alfa-2b (Amega) tai td hop nguoi,
peginterferon alfa-2a, Reaferon-EC, Proquiferon, Uniferon, Urifron, interferon alfa-2b
(Changchun Institute of Biological Products), Anterferon, Shanferon, Layfferon, Shang
Sheng Lei Tai, INTEFEN, SINOGEN, Fukangtai, Pegstat, rHSA-IFN alpha-2b, va

Interapo (Interapa).

Chdt irc ché hyaluronidaza

Vi du vé chét trc ché hyaluronidaza bao gdm astodrimer.

Chdt tre ché khdng nguyén bé mdt ciia virut viém gan B (HBsAg)

Vi du vé chét trc ché HBsAg bao gbm HBF-0259, PBHBV-001, PBHBV-2-15, PBHBV-
2-1, REP-9AC, REP-9C, REP-9, REP-2139, REP-2139-Ca, REP-2165, REP-2055, REP-
2163, REP-2165, REP-2053, REP-2031 va REP-006, va REP-9AC'.

Vi du vé chét tc ché tiét HBsAg bao gdbm BM601.

Chdt vrc ché protein 4 gdn két véi lympho bao T gdy déc 1é bao (ipid)
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Vi du vé chét trc ché protein 4 gin két v6i lympho bao T gy doc té bao (ipi4) bao gdm
AGEN-2041, AGEN-1884, ipilumimab, belatacept, PSI-001, PRS-010, Probody mAbs,
tremelimumab, va JHL-1155.

Chat ik ché xyclophilin

Vi du v& chét uc ché xyclophilin bao gdbm CPI-431-32, EDP-494, OCB-030, SCY-635,
NVP-015, NVP-018, NVP-019, STG-175, va cac hop chat dugc boc 1 trong US8513184
(Gilead Sciences), US20140030221 (Gilead Sciences), US20130344030 (Gilead
Sciences), va US20130344029 (Gilead Sciences).

Chat tkc ché s di vao ciia virut HBV
Vi du vé chét tc ché su di vao cua virut HBV bao gdm Myrcludex B.
MARN ciia virut hiedng t6i oligonucleotit doi nghia

Vi du v& mARN cua virut huéng t6i oligonucleotit d6i nghia bao gbém ISIS-HBVRX,
IONIS-HBVRx, IONIS-GSK6-LRx, GSK-3389404.

ARN ¢4 thé can thiép ngdn (siARN) va ddRNAi.

Vi du v& siARN bao gdm TKM-HBV (TKM-HepB), ALN-HBV, SR-008, HepB-nRNA,
va ARC-520, ARC-521, ARB-1740, ARB-1467.

Vi du v& nhidu ARN huéng t6i ADN (ddRNAi) bao gdm BB-HB-331.
Chdt diéu bién endonucleaza

Vi du vé chét diéu bién endonucleaza bao gdbm PGN-514.

Chat ik ché ribonucelotit reductaza

Vi du v& céac chit e ché ribonucleotit reductaza bao gdm Trimidox.

Chdt itc ché khdng nguyén HBV E

Vi du vé chét tc ché khang nguyén HBV E bao gdm wogonin.

Chdt trc ché ADN vong khép kin dong héa tri (cccADN)

[0004] Vi du v& c4c chét trc ché cccADN bao gom BSBI-25, va CHR-101.
Chdt chii véan thu thé Farnesoid X

Vi du vé chét chi van thu thé Farnesoid X nhu EYP-001.
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Khdng thé HBV

Vi du vé khang thé HBV huéng dich khang nguyén bé mit cua virut gy bénh viém gan
B bao gdom GC-1102, XTL-17, XTL-19, KN-003, IV Hepabulin SN, va khang thé don
dong day du tri liéu ctia ngudi (nhiém virut gdy bénh viém gan B, Humabs BioMed).

Vi du vé khang thé HBV, bao gbém khang thé don dong va khéang thé da dong, bao gébm
Zutectra, Shang Sheng Gan Di, Uman Big (Siéu mién dich bénh viém gan B), Omri-Hep-
B, Nabi-HB, Hepatect CP, HepaGam B, igantibe, Niuliva, CT-P24, bénh viém gan B
immunoglobulin (tinh mach, pH4, bénh nhiém HBV, Shanghai RAAS Blood Products),
va Fovepta (BT-088).

[0005] Khang thé don dong day du ctia ngudi nhu HBC-34.

Chdt déi khdang CCR2 chemokin

Vi du vé chit ddi khang CCR2 chemokin bao gdm propagermani.
Chat chii vdn thymosin

Vi du vé& chét chi van thymosin bao gdm Thymalfasin, thymosin alpha 1 tai td hop

(GeneScience).
Xytokin

Vi du v& xytokin bao gdm IL-7 tai td hgp, CYT-107, interleukin-2 (IL-2, Immumex),
interleukin-2 tai to hop nguoi (Shenzhen Neptunus), IL-15, IL-21, IL-24, va

celmoleukin.
Chdt diéu bién nucleoprotein

Chét diéu bién nucleoprotein c6 thé 1a chét wc ché protein 16i va capsid HBV. Vi du vé
chit didu bién nucleoprotein bao gdm AT-130, GLS4, NVR-1221, NVR-3778, BAY 41-
4109, morphothiadin mesilat, JNJ-379, va DVR-23. Cac chét e ché lip rap capsid nhu
AB-423.

Vi du vé cac chéat e ché capsid bao g@)m cac hop chit dugc boc 10 trong
US20140275167 (Novira Therapeutics), US20130251673 (Novira Therapeutics),
US20140343032 (Roche), W02014037480 (Roche), US20130267517 (Roche),
WO02014131847 (Janssen), WO02014033176 (Janssen), WO02014033170 (Janssen),
WO02014033167 (Janssen), WO02015/059212 (Janssen), WO2015118057(Janssen),
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W02015011281 (Janssen), WO2014184365 (Janssen), WO2014184350 (Janssen),
W02014161888 (Janssen), W02013096744 (Novira), US20150225355 (Novira),
US20140178337 (Novira), US20150315159 (Novira), US20150197533 (Novira),
US20150274652 (Novira), US20150259324, (Novira), US20150132258 (Novira),
US9181288 (Novira), WO2014184350 (Janssen), WO2013144129 (Roche).

Chdt kich thich gen 1 ¢6 thé cam iing boi axit retinoic

Vi du vé chét kich thich gen 1 dé cam (g béi axit retinoic bao gém SB-9200, SB-40,
SB-44, ORI-7246, ORI-9350, ORI-7537, ORI-9020, ORI-9198, va ORI-7170, RGT-100.
Chat kich thich NOD2

Vi du vé chét kich thich NOD2 bao gdm SB-9200.

Chdt irc ché phosphatidylinositol 3-kinaza (PI3K)

Vi du vé cac chit e ché PI3K bao gdm idelalisib, ACP-319, AZD-8186, AZD-8835,
buparlisib, CDZ-173, CLR-457, pictilisib, neratinib, rigosertib, rigosertib natri, EN-
3342, TGR-1202, alpelisib, duvelisib, IPI-549,  UCB-5857, taselisib, XL-765,
gedatolisib, ME-401, VS-5584, copanlisib, CAI orotate, perifosine, RG-7666, GSK-
2636771, DS-7423, panulisib, GSK-2269557, GSK-2126458, CUDC-907, PQR-309,
INCB-40093, pilaralisib, BAY-1082439, puquitinib mesylat, SAR-245409, AMG-319,

RP-6530, ZSTK-474, mILN-1117, SF-1126, RV-1729, sonolisib, LY-3023414, SAR-
260301, TAK-117, HMPL-689, tenalisib, voxtalisib, va CLR-1401.

Chat tkc ché con dwong indolamin-2, 3-dioxyaza (IDO)

Vi du v& cac chat trc ché IDO bao gdm epacadostat (INCB24360), resminostat (4SC-
201), indoximod, F-001287, SN-35837, NLG-919, GDC-0919, GBV-1028, GBV-1012,
NKTR-218, va cac hgp chét dugc boc 10 trong US20100015178 (Incyte).

Cdc chat vrc ché PD-1

Vi du vé chét trc ché PD-1 bao gém nivolumab, pembrolizumab, pidilizumab, BGB-108,
SHR-1210, PDR-001, PF-06801591, IBI-308, GB-226, STI-1110, va mDX-400.

Cdc chat 1rc ché PD-L1
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Vi du vé& chét ttc ché PD-L1 bao gdm atezolizumab, avelumab, AMP-224, MEDI-0680,
RG-7446, GX-P2, durvalumab, KY-1003, KD-033, MSB-0010718C, TSR-042, ALN-
PDL, STI-A1014, CX-072, va BMS-936559.

Thymosin alpha-1 tdi t6 hop

Vi du vé thymosin alpha-1 t4i t6 hop bao gdm NL-004 va thymosin alpha-1 dugc PEGyl
hoa.

Cdc chat ike ché tyrosin kinaza ciia Bruton (BTK)

Vi du vé céc chét tc ché BTK bao gdbm ABBV-105, acalabrutinib (ACP-196), ARQ-531,
BMS-986142, dasatinib, ibrutinib, GDC-0853, PRN-1008, SNS-062, ONO-4059, BGB-
3111, mL-319, MSC-2364447, RDX-022, X-022, AC-058, RG-7845, spebrutinib, TAS-
5315, TP-0158, TP-4207, HM-71224, KBP-7536, M-2951, TAK-020, AC-0025, va cac
hop chit duoc boc 16 trong US20140330015 (Ono Pharmaceutical), US20130079327
(Ono Pharmaceutical), va US20130217880 (Ono Pharmaceutical).

Cdc chat 1rc ché KDM

Vi du v& chét tc ché KDM5 bao gdm cac hop chat duge boc 16 trong W02016057924
(Genentech/Constellation Pharmaceuticals), US20140275092 (Genentech/Constellation
Pharmaceuticals), US20140371195 (Epitherapeutics), US20140371214
(Epitherapeutics), US20160102096 (Epitherapeutics), US20140194469 (Quanticel),
US20140171432, US20140213591  (Quanticel), US20160039808  (Quanticel),
US20140275084 (Quanticel), WO2014164708 (Quanticel).

Vi du v& chit &c ché KDMI bao gébm cic hop chét dugc boc 16 trong US9186337B2
(Oryzon Genomics), va GSK-2879552, RG-6016, ORY-2001.

Cdc chat vkc ché sao chép HBV

Vi du vé& chét tc ché sao chép virut gdy bénh viém gan B bao gdm isothiafludine, IQP-

HBV, RM-5038, va Xingantie.
Chdt trc ché arginaza
Vi du vé cac chét tc ché arginaza bao gém CB-1158, C-201, va resminostat.

Tri liéu két hop HBV
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Theo mot phuong an, sang ché dé cap dén dugce pham chira hgp chat bdc 10 trong ban mo
ta nay, hoac mudi dugc dung cua nd, két hgp véi mot hodc nhiéu (vi du, mot, hai, ba,
bon, mot hodc hai, hoac mot dén ba, hoac mot dé€n bon) tac nhan tri liéu bo sung va ta

duoc dugc dung.
Tri liéu két hop chat irc ché ADN polymeaza ciia HBV

Theo phuong én cu thé, hop chit boc 16 trong ban mo ta nay, hoac mubi duge dung cua
n6, dugc két hop véi chit rc ché ADN polymeaza ctia HBV. Theo phuong 4n cu thé
khac, hop chét boc 16 trong ban md ta nay, hodc mubi duge dung cta no, dugc két hop
v6i chét te ché ADN polymeaza cua HBV va it nhit mot tdc nhan trj liéu bd sung dugc
chon tr nhém bao gdm: chét diéu bién mién dich, chét diéu bién TLR, phdi ttr thu thé
interferon alpha, chét trc ché hyaluronidaza, IL-7 tai to hop, chat trc ché HBsAg, chét trc
ché tiét hodc lap rap HBsAg, cac hop chit huéng dich HBcAg, chét rc ché xyclophilin,
vacxin HBV, chit trc ché su di vao cta virut HBV, chét tc ché NTCP, mARN cta virut
huéng t6i oligonucleotit dbi nghia, siARN, miARN tac nhan tri liéu gen, chat diéu bién
endonucleaza, chat tc ché ribonucleotit reductaza, chat rc ché khang nguyén E gy bénh
viém gan B, protein SRA tai td hop, chat wre ché src kinaza, chét (e ché HBX, chét trc ché
cccADN, sshARN, khang thé HBV bao gdm khang thé HBV huéng dich khang nguyén
bé mit cta virut gy bénh viém gan B va khang thé dac hiéu kép va protein tri liéu
“trong tw khang thé” (nhw DARTs®, DUOBODIES®, BITES®, XmAbs®, TandAbs®, céc
din xuét Fab, hodc khang thé trong tw TCR), chit d6i khang CCR2 chemokin, chit chu
vén thymosin, xytokin, chit diéu bién nucleoprotein (Chat diéu bién protein 156i va capsit
cia HBV), chit kich thich gen 1 d& cam tmg bdi axit retinoic, chit kich thich thu thé
tuong tu RIG-I, chét kich thich NOD?2, chét kich thich NOD1, chét trc ché arginaza, chét
chit vin STING, chit tc ché PI3K, chit hoat héa thu thé lymphotoxin beta, chat {rc ché
thu thé 2B4 té bao tiéu diét tw nhién, chit (rc ché gen 3 hoat héa lympho bao, chét trc ché
CD160, chét trc ché protein lién két véi lympho bao T gay doc té bao (ipi4), chét rc ché
CD137, chét trc ché thanh phan 1 ctia ho phu G ciia thu thé twong tu lectin clia té bao tiéu
diét, chit (rc ché Tim-3, chét tc ché suy giam B- va T-lympho bao, céc chét e ché
CD305, chét trc ché PD-1, chét we ché PD-L1, PEG-Interferon Lambda, thymosin alpha-
1 tai t6 hop, cac chit wc ché BTK, chit diéu bién ciia TIGIT, chét didu bién ctia CD47,
chit diéu bién cua SIRPalpha, chat didu bién ciia ICOS, chét diéu bién ctia CD27, chat

diéu bién cua CD70, chat diéu bién cua OX40, chat cai bién bi€u sinh, chat diéu bién ctua
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NKG2D, chét didu bién cta Tim-4, chit diéu bién ciia B7-H4, chat diéu bién cia B7-H3,
chét didu bién ciia NKG2A, chét didu bién cua GITR, chét didu bién caa CD160, chat
didu bién cua HEVEM, chit didu bién ctia CD161, chét didu bién ciia Axl, chit diéu bién
cua Mer, chét diéu bién cia Tyro, chit cai bién hodc chinh sira gen nhu CRISPR (bao
gdbm CRISPR Cas9), nucleaza ngon tay kém hodc nucleaza tong hop (TALENS), céc
chét e ché IAPs, chit md phong SMAC, chét trc ché KDMS, cac chét e ché IDO, va

chét rc ché sao chép virut gay bénh viém gan B.

Theo phuong an cu thé khac, hop chat boc 10 trong ban md ta nay, hoac mudi duge dung
cua no, dugc Két hop véi chét ttc ché ADN polymeaza cia HBV, mot hodc hai tac nhén
tri liéu bd sung dugc chon tir nhém bao gém chét diéu bién mién dich, chét diéu bién
TLR, chét Gc ché HBsAg, chét trc ché tiét hodc lip rap HBsAg, Vacxin diéu trj HBV,
khang thé HBV bao gdm khéng thé HBV huéng dich khang nguyén bé mit cta virut gay
bénh viém gan B va khéng thé dac hiéu kép va protein tri liéu “twong tu khang thé” (nhu
DARTSs®, DUOBODIES®, BITES®, XmAbs®, TandAbs®, cac din xuat Fab, hodc khang
thé twong tu TCR), chét trc ché xyclophilin, chit kich thich gen 1 d& cam tmg boi axit
retinoic, chét kich thich ciia thu thé twong tu RIG-I, chét trc ché PD-1, chét e ché PD-
L1, chét trc ché arginaza, cac chét rc ché PI3K, cac chat e ché IDO, va chét kich thich
cia NOD2, va mot hodc hai tac nhan tri liu bd sung dugc chon tir nhom bao gém chét
te ché sy di vao ciia virut HBV, chit e ché NTCP, chat we ché HBx, chat tc ché
cccADN, khang thé HBV huéng dich khang nguyén bé mit cua virut gdy bénh viém gan
B, siARN, miARN t4c nhan tri liéu gen, sshARN, chét trc ché KDMS, va chét diéu bién

nucleoprotein (Chét diéu bién protein 15i va capsit ciia HBV).

Theo phuong an cu thé khac, hop chat boc 16 trong ban mo ta ndy, hoac mudi duoc dung
ctia no, duge két hop véi chét rc ché ADN polymeaza ctia HBV va it nhét tic nhan tri
litu bd sung thtt hai duge chon tir nhém bao gdm: chét didu bién mién dich, chét diéu
bién TLR, chét G ché HBsAg, Vacxin diéu tri HBV, khang thé HBV bao gém khang thé
HBYV hudng dich khang nguyén bé mat cua virut gy bénh viém gan B va khang thé dac
hiéu kép va protein tri li¢u “twong tuw Khang thé” (nhu DARTs®, DUOBODIES®,
BITES®, XmAbs®, TandAbs®, cc din xuét Fab, hodc khéng thé tuong tw TCR), chét tc
ché xyclophilin, chat kich thich ctia gen 1 d& cam tng béi axit retinoic, chét kich thich
cua thu thé trong tu RIG-I, chét rc ché PD-1, chét trc ché PD-L1, chét e ché arginaza,
cac chét tre ché PI3K, céc chét rc ché IDO, va chat kich thich caa NOD2.
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Tri lidu két hop thuéc HBV

Theo phuong an cu thé, hop chét boc 10 trong ban mo ta nay, hodc mubi duoc dung cua
né, duoc két hop véi tac nhan tri lidu bd sung duoc chon tir nhém bao gdm adefovir
(HEPSERA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir alafenamit, tenofovir,
tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat,
entecavir (BARACLUDE®), telbivudine (TYZEKA®), hodc lamivudine (EPIVIR-
HBV®).

Theo phuong an cu thé, hop chét boc 16 trong ban mo ta nay, hodc mudi duoc dung cia
no, duoc két hop véi mot hoac nhiéu tac nhan tri liéu bd sung, trong d6 mot hoac nhiéu
tac nhan tri liéu bd sung dugc chon tir tenofovir alafenamit, tenofovir alafenamit fumarat,

hodc tenofovir alafenamit hemifumarat.

Theo phuong an cu thé, hop chit boc 16 trong ban mé ta nay, hodc mudi duge dung cia
n6, duoc két hop voi tic nhan tri liéu bd sung thir nhit dwoc chon tir nhém bao gdm
adefovir (HEPSERA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir alafenamit,
tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir alafenamit
hemifumarat, entecavir (BARACLUDE®), telbivudine (TYZEKA®), hodc lamivudine
(EPIVIR-HBV®), va it nhat mét tac nhan tri liéu bd sung thir hai dugc chon tir nhém bao
gbm chat diéu bién mién dich, chét diéu bién TLR, phdi tir thu thé interferon alpha, chit
trc ché hyaluronidaza, IL-7 tai t6 hop, chat e ché HBsAg, chét tc ché tiét hodc lip rap
HBsAg, cac hop chét huéng dich HBcAg, chét trc ché xyclophilin, vacxin HBV, chét e
ché su di vao cua virut HBV, chit tc ché NTCP, mARN cua virut hudéng toi
oligonucleotit d6i nghia, siARN, miARN tic nhan tri liéu gen, chit didu bién
endonucleaza, cic chat wc ché ribonucleotit reductaza, chét e ché khang nguyén E gay
bénh viém gan B, protein SRA tai td hop, chét (rc ché src kinaza, chat tc ché HBx, chét
trc ché cccADN, sshARN, khang thé HBV bao gdm khang thé HBV hudng dich khang
nguyén bé mit cia virut gay bénh viém gan B va khang thé ddc hiéu kép va protein tri
lisu “twong tu khing thé&” (nhu DARTs®, DUOBODIES®, BITES®, XmAbs®,
TandAbs®, cac din xuét Fab, va khéang thé tuong tu TCR), chat dbi khang CCR2
chemokin, chit chu van thymosin, xytokin, chit diéu bién nucleoprotein (Chét diéu bién
protein 15i va capsit cia HBV), chat kich thich cta gen 1 dé cam \ing béi axit retinoic,

chét kich thich cta thu thé twong tw RIG-I, chét kich thich ctia NOD2, chat kich thich cta
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NOD1, cac chit tc ché IDO, thymosin alpha-1 tai t6 hop, chét e ché arginaza, chit chu
van STING, cac chét rc ché PI3K, chét hoat hoa thu thé lymphotoxin beta, chét wc ché
thu thé 2B4 & bao tidu diét tw nhién, chit ire ché gen 3 hoat héa lympho bao, chat e ché
CD160, chét tic ché ipid, cac chat trc ché CD137, chit e ché thanh phén 1 cia ho phu G
cta thu thé tuong tur lectin ctia té bao tiéu diét, chét Grc ché Tim-3, chat tc ché suy giam
B- va T-lympho bao, chét cai bién biéu sinh, cac chit wc ché CD305, chit urc ché PD-1,
chat e ché PD-L1, PEG-Interferon Lambd, cac chét tc ché BTK, chét diéu bién cua
TIGIT, chét didu bién ctia CD47, chét didu bién ciia SIRPalpha, cht diéu bién cua ICOS,
chét didu bién cta CD27, chét didu bién ciia CD70, chét didu bién cia OX40, chét dicu
bién cia NKG2D, chat didu bién ciia Tim-4, chét didu bién cta B7-H4, chét diéu bién
ctia B7-H3, chét didu bién cia NKG2A, chit diéu bién ciia GITR, chat diéu bién cua
CD160, chat didu bién ciia HEVEM, chét didu bién ciia CD161, chét diéu bién cta Axl,
chit didu bién cia Mer, chit didu bién cua Tyro, chit cai bién hodc chinh stra gen nhu
CRISPR (bao gobm CRISPR Cas9), nucleaza ngén tay kém hodc nucleaza tong hop
(TALENS), céc chat trc ché IAPs, chit m6 phong SMAC, chit tre ché KDMS, va chét te

ché sao chép virut gdy bénh viém gan B.

Theo phuong an cu thé, hop chit boc 16 trong ban mo ta nay, hodc mudi duoc dung cua
no, duogc két hop vo6i tac nhan tri liéu bd sung thu nhit duoc chon tir nhém bao gém
adefovir (HEPSERA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir alafenamit,
tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir alafenamit
hemifumarat, entecavir (BARACLUDE®), telbivudine (TYZEKA®) hodc lamivudine
(EPIVIR-HBV®) va it nhit mot tac nhan tri liéu bd sung thir hai dugc chon tir nhém bao
gdm peginterferon alfa-2b (PEG-INTRON®), MULTIFERON®, interferon alpha 1b
(HAPGENP), interferon alpha-2b (INTRON A®), interferon alpha-2a dugc pegyl hoa
(PEGASYS®), interferon alfanl (HUMOFERON®), ribavirin, interferon beta-la
(AVONEX®), Bioferon, Ingaron, Inmutag (Inferon), Algeron, Roferon-A, Oligotide,
Zutectra, Shaferon, interferon alfa-2b (AXXO), Alfaferone, interferon alfa-2b
(BioGeneric Pharma), Feron, interferon-alpha 2 (CJ), BEVAC, Laferonum, VIPEG,
BLAUFERON-B, BLAUFERON-A, Intermax Alpha, Realdiron, Lanstion, Pegaferon,
PDferon-B, interferon alfa-2b (IFN, Laboratorios Bioprofarma), alfainterferona 2b,
Kalferon, Pegnano, Feronsure, PegiHep, interferon alfa 2b (Zydus-Cadila), Optipeg A,
Realfa 2B, Reliferon, interferon alfa-2b (Amega), interferon alfa-2b (Virchow),
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peginterferon alfa-2b (Amega), Reaferon-EC, Proquiferon, Uniferon, Urifron, interferon
alfa-2b (Changchun Institute of Biological Products), Anterferon, Shanferon, MOR-22,
interleukin-2 (IL-2, Immumex), interleukin-2 tai td6 hop ngudi (Shenzhen Neptunus),
Layfferon, Ka Shu Ning, Shang Sheng Lei Tai, INTEFEN, SINOGEN, Fukangtai,

Alloferon, va celmoleukin.

Theo phuong an cu thé, hop chét boc 10 trong ban md ta nay, hoac mudi duoc dung clia
no, dugc két hop véi tac nhan tri liéu bd sung thr nhit dugc chon tir nhém bao gé)m
adefovir (HEPSERA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir alafenamit,
tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir alafenamit
hemifumarat, entecavir (BARACLUDE®), telbivudine (TYZEKA®), hodc lamivudine
(EPIVIR-HBV®), va it nhit mt tac nhan tri liéu bd sung thit hai dugc chon tir nhém bao
2dm chét diéu bién mién dich, chat didu bién TLR, chét e ché HBsAg, chat tc ché tiét
hodc ldp rap HBsAg, vacxin didu tri HBV, khang thé HBV bao gbdm khang thé HBV
huoéng dich khéng nguyén bé& mit cua virut giy bénh viém gan B va khang thé dac hidu
kép va protein tri liéu “twong tu khang thé” (nhu DARTs®, DUOBODIES®, BITES®,
XmAbs®, TandAbs®, cac din xudt Fab, hoic khang thé twong tu TCR), chét wc ché
xyclophilin, chat kich thich ciia gen 1 d& cam tng béi axit retinoic, chét kich thich cta
thu thé tuong tu RIG-1, chét e ché arginaza, cac chét e ché PI3K, chét uc ché PD-1,
chét ttc ché PD-L1, cac chat trc ché IDO, va chat kich thich cia NOD2.

Theo phuong an cu thé, hop chét boc 10 trong ban mo t4 nay, hodc mubi duge dung cua
no, duoc két hop v6i tac nhan tri li€u ) sung thi nhit dugc chon tir nhém bao gf")m
adefovir (HEPSERA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir alafenamit,
tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir alafenamit
hemifumarat, entecavir (BARACLUDE®), telbivudine (TYZEKA®), hoac lamivudine
(EPIVIR-HBV®); mot, hai, hodc ba tac nhan tri liéu bd sung dugc chon tr nhém bao
gdm chét diéu bién mién dich, chét diéu bién TLR, chit e ché HBsAg, chét trc ché tiét
hodc 1ap rap HBsAg, Vacxin didu tri HBV, khang thé HBV bao gom khéng thé HBV
huéng dich khang nguyén bé mat ctia virut gy bénh viém gan B va khéng thé dic higu
kép va protein tri liéu “twong tu khang thé” (nhu DARTs®, DUOBODIES®, BITES®,
XmAbs®, TandAbs®, cic din xudt Fab, hodc khang thé twong tu TCR), chét tGc ché
xyclophilin, chét kich thich cta gen 1 d& cam (mg boi axit retinoic, chét kich thich cta

thu thé tuong tu RIG-I, chét rc ché PD-1, chét trc ché PD-L1, chét tc ché arginaza, cac
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chét tc ché PI3K, cac chét e ché IDO, va chét kich thich ciia NOD2; va mot hodc hai
tac nhan tri liéu bd sung dugc chon tir nhom bao gém chit tc ché su di vao cua virut
HBYV, chét tic ché NTCP, chét e ché HBx, chit trc ché cccADN, khang thé HBV huéng
dich khang nguyén bé mat cuia virut gdy bénh viém gan B, siARN, miARN tdc nhén tri
licu gen, sshARN, chét wc ché KDMS5, va chét diéu bién nucleoprotein (Chét diéu bién

protein 151 va capsit cia HBV).

Theo phuong an cu thé, hop chit boc 16 trong ban mo ta nay, hoac mudi duoc dung cua
no, dugc két hop vé6i tac nhén tri liéu bd sung th nhit dugc chon tir nhém bao gém
adefovir (HEPSERA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir alafenamit,
tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir alafenamit
hemifumarat, entecavir (BARACLUDE®), telbivudine (TYZEKA®), hodc lamivudine
(EPIVIR-HBV®); mot hodc hai tdc nhén trj liéu bd sung dugc chon tir nhom bao g6m
chét didu bién mién dich, chét didu bién TLR, chét Grc ché HBsAg, chét wc ché tiét hodc
1ip rap HBsAg, Vacxin didu tri HBV, khang thé HBV bao gém khéng thé HBV hudng
dich khang nguyén bé mit ciia virut gdy bénh viém gan B va khang thé dac hiéu kép va
protein tri liéu “twong tu khang thé” (nhu DARTs®, DUOBODIES®, BITES®, XmAbs®,
TandAbs®, cac din xuét Fab, hodc khang thé twong tu TCR), chit e ché xyclophilin,
chét kich thich ctia gen 1 dé cam tng béi axit retinoic, chit kich thich cuta thu thé tuong
tu RIG-I, chit tc ché PD-1, cht tc ché PD-L1, chét uc ché arginaza, cac chét tic ché
PI3K, cac chit wc ché IDO, va chat kich thich ctia NOD2; va mot hodc hai tac nhén tri
liéu b sung dugc chon tr nhom bao gém chét e ché sy di vao cua virut HBV, chét uc
ché NTCP, chét tc ché HBx, chét tc ché cccADN, khang thé HBV huéng dich khéng
nguyén bé mit cta virut gdy bénh viém gan B, siARN, miARN téc nhén tri liéu gen,
sshARN, chit @tc ché KDMS5, va chét didu bién nucleoprotein (Chit diéu bién protein 15i

va capsit cia HBV).

Theo phuong an cu thé, hop chéit boc 16 trong ban mo ta nay, hodc mubi duge dung cua
noé, duoc két hop véi tac nhan tri liéu bd sung thi nhit dugc chon tir nhém bao gém
adefovir (HEPSERA®), tenofovir disoproxil fumarat (VIREAD®), tenofovir alafenamit,
tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat, tenofovir alafenamit
hemifumarat, entecavir (BARACLUDE®), telbivudine (TYZEKA®), hoac lamivudine
(EPIVIR-HBV®); va mdt, hai, ba, hodc bbn tac nhan trj liéu bd sung dugc chon tir nhém

bao gdm chét diéu bién mién dich, TLR7 cac chit didu bién, TLRS céac chat diéu bién,
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chét uc ché HBsAg, chét uc ché tiét hoic lép rap HBsAg, Vacxin diéu tri HBV, khang
thé HBV bao gdom khang thé HBV huéng dich khang nguyén bé mit cia virut giy bénh
viém gan B va khang thé dac hiéu kép va protein tri liéu “twong tu khang thé” (nhu
DARTSs®, DUOBODIES®, BITES®, XmAbs®, TandAbs®, cac din xuat Fab, hodc khang
thé twong tu TCR), chét tic ché xyclophilin, chét kich thich ctia gen 1 dé cam tmg boi
axit retinoic, chat kich thich cta thu thé tuong tu RIG-I, chét rc ché PD-1, chét tc ché
PD-L1, chét trc ché arginaza, cac chét e ché PI3K, cac chét e ché IDO, chét kich thich
ctia NOD2 chét trc ché sy di vao cia virut HBV, chat trc ché NTCP, chat trc ché HBx,
chét trc ché cccADN, siARN, miARN tac nhan tri liéu gen, sshARN, chét e ché KDMS5,

va chit diéu bién nucleoprotein (Chét diéu bién protein 15i va capsit ctia HBV).

Theo cac phuong an nhét dinh, hop chat nhur duge boc 10 trong ban mo ta nay (vi du, hop
chét c6 cong thic I bét ky) co thé duoc két hop véi mot hodc nhiéu (vi du, mot, hai, ba,
bbn, mot hodc hai, mot dén ba, hoac mot dén bdn) tic nhan tri liéu bd sung véi lidu

luong bit ki cia hop chét c6 cong thir I (vi du, tir 10 mg dén 1000 mg hop chat).

Theo cac phuong an nhat dinh, hop chat boc 16 trong ban md ta nay, hodc mubi duoc
dung cua nd, duogc Kkét hop v6i 5-30 mg tenofovir alafenamit fumarat, tenofovir
alafenamit hemifumarat, hodc tenofovir alafenamit. Theo cac phuong an nhét dinh, hop
chét boc 10 trong ban mo ta nay, hodc mudi duge dung cta no, dugc két hop véi 5-10; 5-
15; 5-20; 5-25; 25-30; 20-30; 15-30; hoac 10-30 mg tenofovir alafenamit fumarat,
tenofovir alafenamit hemifumarat, hodc tenofovir alafenamit. Theo cac phuong an nhét
dinh, hop chit boc 10 trong ban md ta nay, hodc mudi duogc dung cda no, dugc Kkét hop
voi 10 mg tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat, hodc
tenofovir alafenamit. Theo cac phuong an nhét dinh, hop chat boc 16 trong ban mo ta
nay, hoac mudi duge dung cta nd, dugce Kkét hop v6i 25 mg tenofovir alafenamit fumarat,
tenofovir alafenamit hemifumarat, hodc tenofovir alafenamit. Hop chat nhu duge boc 16
trong ban mo ta nay (vi dy, hop chét c6 cong thirc I) c6 thé dugc két hop v6i cac tdc nhan
néu trong ban mo ta nay véi lidu lugng bat ky cua hop chét (vi du, tir 50 mg dén 500 mg
hop chét) 1a twong tu nhau néu mdi viéc két hop lidu luong duoc liét ké cu thé va riéng

~

re.

Theo cac phuong an nhéat dinh, hop chéat boc 16 trong ban mo ta nay, hodc mudi duoc

dung cua no, dugc két hop vé6i 100-400 mg tenofovir disoproxil fumarat, tenofovir
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disoproxil hemifumarat, hodc tenofovir disoproxil. Theo cac phuong an nhét dinh, hop
chét boc 10 trong ban mo ta nay, hodc mubi dugc dung cua no, duoc két hop vé1 100-
150; 100-200, 100-250; 100-300; 100-350; 150-200; 150-250; 150-300; 150-350; 150-
400; 200-250; 200-300; 200-350; 200-400; 250-350; 250-400; 350-400 hoac 300-400 mg
tenofovir disoproxil fumarat, tenofovir disoproxil hemifumarat, hoac tenofovir
disoproxil. Theo cac phuong an nhét dinh, hop chéit boc 16 trong ban mod ta nay, hodc
mubi duogc dung cda no, dugce két hop vé6i 300 mg tenofovir disoproxil fumarat, tenofovir
disoproxil hemifumarat, hodc tenofovir disoproxil. Theo céc phuong an nhat dinh, hop
chét boc 16 trong ban mo ta nay, hoac mudi duge dung cua nd, dugc két hop v6i 250 mg
tenofovir disoproxil fumarat, tenofovir disoproxil hemifumarat, hodc tenofovir
disoproxil. Theo cac phuong an nhét dinh, hop chét bdc 16 trong ban md ta nay, hodc
mubi duge dung cia né, duge két hop véi 150 mg tenofovir disoproxil fumarat, tenofovir
disoproxil hemifumarat, hodc tenofovir disoproxil. Hop chat nhu dugc boc 10 trong ban
mo ta nay (vi du, hop chét ¢6 cong thiic I) c6 thé duogc két hop véi cac tac nhan néu trong
ban mé ta nay véi lidu luong bat ky ctia hop chét (vi du, tir 50 mg dén 500 mg hop chat)

1 twong tu nhau néu mdi cach két hop cac lidu luong duoc liét ké cu thé va riéng ré.

Theo mot phwong an, sang ché dé cap dén kit bao gbm hop chit boc 16 trong ban md ta
nay, hodc mudi duoc dung cua no, két hop véi mot hodc nhiéu (vi du, mdt, hai, ba, bon,

mét hodc hai, hoic mot dén ba, hodc mot dén bbn) tic nhan tri lidu bd sung.
VII. Kit

Sang ché @& cap dén kit bao gbm hop chit theo sang ché hodc mudi duge dung cla né.
Kit nay nco thé con bao g%)m huéng dan st dung dé dung, vi du, dung dé diéu tri bénh
nhiém HBV. Huéng dan sir dung dé dung thuong 12 huéng dan st dung viét tay, mic du
kho Iuu trit dién tt (vi du, dia tir mém hodc dia quang) chia huéng dan str dung ciing c6

thé chap nhan dugc.

Sang ché ciing dé cap dén kit dugc pham bao gém mat hoic nhiéu vat dung bao gdm hop
chét theo sang ché hodc mubi duoc dung cua n6. Tuy y lién quan téi (cac) vat dung nhu
viy c6 thé 1a thong béo & dang dugc chi dinh béi co quan chinh phu diéu tiét vigc san
Xuét, st dung hodc ban dugc phém, ma théng bao phan anh céac phé chuan béi co quan
san xudt, stt dung hodc ban cho viéc dung cia nguoi. MB&i hop phan (néu c6 nhiéu hon

mdt hop phan) co thé dugc bao géi trong vat dung riéng r& hodc mot vai hop phén c6 thé
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dugc két hop trong mdt vat dung trong do cho phép phan ting chéo va thoi gian st dung.
Kit c6 thé 12 & dang lidu don vi, cac bao goi dang khdi (vi du, céc bao géi da lidu) hodc
lidu can don vi. Kit ciing ¢6 thé bao gbm da liéu don vi ctia cac hop chét va huéng din
sir dung dé ding va dugc bao gbi v6i lugng du dé cét giit va str dung trong co s& duge

(vi du, dugc bénh vién va dugc bao cheé).

Sang ché ciing dé cap dén vat phdm san xuét bao gdm liéu don vi ctia hop chat theo sang
ché hoic mudi dugc dung cua né, trong dang bao géi thich hgp dé dung trong phuong
phap dugc néu trong ban mod ta nay. Dang bao goi thich hgp la da biét trong linh vuc nay
va bao gdm, vi du, lo, binh, dng thudc tiém, chai, chai, dang bao géi linh hoat va dang

teong tu. Vat pham san xuét c6 thé con dugc khir tring va/hodc day kin.
VIIL. Piéu ché hop chit

Céc phuong an cling dé xuét cac quy trinh va san pham trung gian hitu ich dé diéu ché

cac hop chit theo sang ché hodc mudi duge dung ctia ching.

Nhidu tai liéu vién din n6i chung thuong dua ra so dd tdng hop hoa hoc v diéu kién da
biét 13 hitu ich dé tdng hop cac hop chét theo sang ché 1a ¢6 sdn (xem, vi du, Smith,
March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 7th

edition, Wiley-Interscience, 2013.)

Céc hop chit nhu duge néu trong ban mo ta nay c6 thé duogc tinh ché bang bat ky trong
s6 cac phuong phap da biét trong linh vire nay, bao gdm phuong phap sdc ky, nhu sic ky
long cao ap (HPLC), phuong phap sic ky ban méng diéu ché, sic ky cot nhanh va sdc ky
trao dbi ion. Pha tinh thich hop bat ky c6 thé dugc st dung, bao gdbm cac pha thong
thuong va pha ddo cling nhu nhya ion. Hau hét cac hop chit théng thuong theo sang ché
duoc tinh ché bé‘mg cach sic ky silicagel va/hodc nhém oxit. Xem, vi du, Introduction to
Modern Liquid Chromatography2nd ed., ed. L. R. Snyder and J. J. Kirkland, John Wiley
and Sons, 1979; and Thin Layer Chromatography, E. Stahl (ed.), Springer-Verlag, New
York, 1969.

Trong quy trinh bét ky trong sb cac quy trinh diéu ché cac hop chét theo sang ché, c6 thé
1a cAn thiét va/hodc mong mudn bao vé cic nhém nhay hodc hoat dong trén phan tir bét
ky trong sd cac phan tir quan tAm. Diéu nay c6 thé dat duge bang cac nhém bao vé thong
thuong nhu dugc md ta trong céc tai li€u chuin, nhu T. W. Greene and P. G. M. Wuts,
“Protective Groups in Organic Synthesis,” 4" ed., Wiley, New York 2006. Cac nhom
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bao vé ¢6 thé duoc loai bo & giai doan tiép theo thich hop bang cach st dung cdc phurong

phép da biét tir linh vuc k¥ thuat nay.

Céc thyuc thé hoa hoc duogc ldy 1am vi du 14 hitu ich trong céc phuong phap theo céc
phuong 4n s& dugc mo ta bang cach vién dan t6i cac so dd tdng hop minh hoa dé diéu
ché chung thong thudng trong ban md ta ndy va cac vi du cu thé ma duogc tién hanh.
Nguoi c6 hiéu biét trung binh trong linh virc s& nhan thdy rang, dé thu duoc cac hop chét
khac nhau trong ban mo ta nay, cac vat liéu khéi dau c¢6 thé duogc lua chon mot cach
thich hop sao cho cac phan tir thé mong mudn cudi cing s& c¢6 thé duge c6 duoc théng
qua so dd phan tmg c6 hodc khong c¢6 su bao vé khi thich hop dé tao ra san phadm mong
muén. Theo cach khac, c6 thé can thiét hoac mong mubn dé st dung, & vi tri cua phﬁn tr
thé mong mudn cubi cing, nhém thich hgp ma c6 thé ¢6 duoc thong qua so dd phan tmg
va duoc thé khi thich hop v6i phan tir thé mong mudn. Ngoai ra, ngudi c6 hidu biét trung
binh trong linh vuc s& nhin thdy rang su bién d6i nhu thé hién trong cic so d6 dudi day
c6 thé dugc thuc hién theo trinh tw bat ky ma twong thich voi chitc ning cta cic nhém
treo cu thé. Mdi phan tmg minh hoa trong cac so dd chung tot hon 12 hoat dong & nhiét

do tir khoang 0°C dén nhiét d6 hoi luu ciia dung méi hiru co duge sir dung.
Vi du thwe hién sang ché

Vi du néu trong ban mo ta nay mo ta viéc tdng hop cac hop chét boc 16 trong ban mo ta
nay ciing nhu san phdm trung gian sir dung dé diéu ché cac hop chit nay. Cén phai hiéu
rang budc riéng r& duge néu trong ban mo ta ndy c6 thé duoc két hop v6i nhau. Ciing can
hidu ring cac 16 hop chét riéng r& c6 thé dugc két hop va sau d6 dugce tién hanh & buéc

téng hop tiép theo.

Trong phan mé ta dudi day vé cac vi du, cac phuong 4n cu thé dugc md ta. Cac phuong
4n nay duoc mo ta chi tiét dé nguoi ¢6 hiéu biét trung binh trong linh vuc nay c6 thé thuc
hién c4c phuong 4n nhat dinh theo séng ché. Cac phuong an khac co thé duoc sir dung va
c4c thay dbi logic va thay ddi khac c6 thé duoc tién hanh ma khéng nim ngoai pham vi
cta phan boc 16. Do d6, phin mé ta dudi day khéng duge du dinh d€ giéi han pham vi

cua sang ché.

Céc phuong phép theo sang ché thuong tao ra chit dong phan dbi anh hodc chét dong
phan khong d6i quang cu thé 1a san phim mong mudn, mic du héa hoc lap thé cta chat

ddng phan d6i 4nh hodc chit dong phan khong d6i quang khong duoc xéac dinh trong tat
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ca cac truong hop. Khi hoa hoc 14p thé cua tam lap thé cu thé trong chit dong phan dabi
anh hodc chét dong phan khong d6i quang khong dugc xac dinh, thi hop chat duoc dua
ra ma khong chi ra héa hoc 1ap thé bat ky & tim 14p thé cu thé d6 mac di hop chat c6 thé
v& co ban 1a tinh khiét v& mit dong phan dbi anh hodc dong phan khong dbi quang.

Viéc tong hop dai dién cua céc hop chét theo sang ché duge mo ta trong cac so d6 dudi
day, va cac vidu cu thé sau do.
So dd tong hop chung

Céc so dd 1-2 dugc tao ra & dang cac phuong an khac theo sing ché va minh hoa
phuong phap chung ma dugc sur dung @8 didu ché cac hop chit nhit dinh theo séng ché
va ma c6 thé duge sir dung dé diéu ché cac hop chit bd sung theo sang ché. Mdi bién
trong sb cac bién (vi du R, R% R3, R%) ¢o thé c6 cac gia tri nhu duge boc 1 trong ban

mo ta nay.

So do 1
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A1 c6 thé duge chuyén hoa thanh A2 bing cach cho phan {mg véi alkyl halogenua thich
hop nhu (3-bromopropoxy)(tert-butyl)diphenylsilan v6i su ¢6 mat cua chét xtc tac thich
hop nhu paladi diclorua bis(axetonitril. A2 ¢6 thé dugc chuyén ho4 thanh A3 bang cach
khir bao vé voi chit phan img thich hgp nhur tetrabutylamoni florua va duge halogen hoa
tiép thanh A4 vé&i cac chit phan tng thich hgp nhu cacbon tetrabromua va
triphenylphosphin. Viéc déng vong thanh AS co thé dugc thuc hién véi chét khoi mao
gbc thich hop nhu 2,2'-azobis(2-metylpropionitril) v6i sy ¢6 mit cia cac chét phan g
khéc nhu tributyl thiéc hydrua. Thity phén este bang chat phan tng thich hop nhu lithi
hydroxit, tiép do6 1a tao amit bang cach cho phan tng véi chét phan tng lién hop thich
hop nhu HATU va anilin thich hgp hoac bing cach chuyén hoa thanh axit clorua bang
chét phan tng nhu thionyl clorua hodc oxalyl clorua tiép d6 1a phan tng véi anilin thich
hop thu dugc A6. Anilin c6 thé duoc bién d6i trén co sé cac nhém R* duoce boc 10 trong

ban mo ta nay. Su tao thanh A7 cé thé dugc tién hanh bang cach cho phan tmg véi chét
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phéan (g thich hop nhu oxalyl clorua hodc etyl 2-clo-2-oxoaxetat va co thé hodc khong
thé cAn chét xic tic bd sung nhu nhom clorua. Thiy phan thanh A8 thong qua chat phan
{mg thich hop nhu lithi hydroxit, tiép d6 1a diéu ché A9 bang cach lién hop amin thich
hop nhu 1,1,1-triflopropan-2-amin véi su ¢6 mat cua chét phan tmg lién hgp nhu HATU.

Amin ¢6 thé dugc bién doi doi v6i cac nhom R! cu thé bdc 16 trong ban mo ta nay.

So d6 2
® e
O\\7 @ Budc 1 TN Budc 2 O\}w' ﬁ . Q¥= R3
W N - RO P -
=d N OJ\fo HO O/)\fo RO Y
B1 ORr Og .
B2 B3

B1 c¢6 thé dugc chuyén hoa thanh B2 bang cach cho phan ung véi metyl 2-clo-2-
oxoaxetat. Qua trinh chuyén hod thanh B3 ¢6 thé duoc thue hién bing hydroxit chit phan
tmg hydroxit thich hop nhu lithi hydroxit hodc trong mét s trudng hop bang khi hydro
va chét xtc tac thich hop néu este 1a benzyl este. B3 ¢ thé duoc chuyén hoa thanh B4
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béang cach cho phan ting véi chit phan tng thich hgp nhu N,N'-diisopropylcarbodiimit va
chét phan ung alkyn B3B & nhiét do cao. Theo cach khac, B3 ¢ thé dugc cho phan ung
v6i oxalyl clorua, duge xtr ly va phan ung véi B3B va bazo thich hop nhu 2,6-di-tert-
butylpyridin dé tao ra B4. Qua trinh thily phan thanh B5 c6 thé duoc thuc hién bang chat
phan tGng thich hop nhu lithi hydroxit. Qué trinh chuyén hoa thanh B6 xay ra bang cach
bd sung amin thich hop (vi du, R!-NH>) va chét phan tng lién hop amit nhu HATU. B6
¢6 thé duoc chuyén hoa thanh B7 mong mudn bang cach cho phan tmg véi chit phan
trng thich hgp nhu lithi hydroxit ¢ nhiét d§ cao, sau d6 lién hop amit thir hai bang anilin
hodc heteroaryl amin thich hop (vi du, R*-NH2) va chét phan tmg lién hop nhu HATU.
Theo cach khac, BS c6 thé duogc cho phan tng véi anilin hodc heteroaryl amin voi su ¢
mt cia chit phan ing nhu Lithi bis(trimetylsilyl)amit dé tao ra B6B, tiép d6 1a phan tmg
v6i amin thich hop va chét phan tng lién hgp nhu HATU dé tao ra B7 mong mudn.

Vi du dai dién

Vi du_1: 7-2-(tert-Butylamino)-2-oxoaxetyl)-6-clo-N-(3-xyano-4-flophenyl)-2,3-
dihydro-1H-pyrolizin-5-carboxamit (1)
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Ph
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Metyl 3-clo-1H-pyrol- {tvidiphenylsilyl 1
2-carboxylat utyldiphenylsilyhoxy)propy) hydroxypropyl)-1H-pyrol-2-

-3-clo-1H-pyrol-2-carboxylat
metyl 6-clo-2,3-
dihydro-1H-pyrolizin-
5-carboxylat
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metyl 1-(3-bromopropyl)-3-

clo-1H-pyrol-2-carboxylat

N
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\ / N
Cl

6-clo-N-(3-xyano-4-florophenyl)-
2,3'dihydr0-IH'perIiZin'S' Metyl 2- (6 -clo-5- ((3 Xyano- 4

carboxymit florophenyl)carbamoyl-2,3-dihydro-1H-
pyrolizin-7-yl)-2- oxoaxetat

%wér %ﬂ@

axit 2-(6-clo-5-((3-xyano-4-

florophenyl)carbamoyl-2,3- 7—(2-(tert—buty1am1no)—2-oxoaxejcyl)-6-clo-
dihydro-1H-pyrolizin-7-yl)-2- N-(3-xyano-4-florophenyl)-2,3-dihydro-1-
pyrolizin-5-carboxamit

oxoaxetic

Buéc 1 Ong phan tmg c6 gdn may khudy duogc nap metyl 3-clo-1H-pyrol-2-carboxylat
(0,32 g, 2,0mmol), norbornen (0,38 g, 4,0mmol), kali bicacbonat (0,60 g, 6,0mmol),

paladi(II) diclorua bis(axetonitril) (0,052 g, 0,2mmol) va (3-bromopropoxy)(tert-

butyl)diphenylsilan (1,51 g, 4mmol) trong dimetylaxetamit khan (2mL) dugc gia nhiét ¢

90°C trong 24h. Etyl axetat (100mL) dugc bd sung va dugce loc. Phan loc dugc rira bing

nuée, nude mudi va duge 1am kho trén natri sulfat. Dung moéi dugce loai b6 va phan lang

can dugc tinh ché bang cot (0-80% etyl axetat trong hexan) dé tao ra metyl 1-(3-((tert-

butyldiphenylsilyl)oxy)propyl)-3-clo-1H-pyrol-2-carboxylat.
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Bwéc 2 Dung dich chira metyl 1-(3-((tert-butyldiphenylsilyl)oxy)propyl)-3-clo-1H-
pyrol-2-carboxylat (0,72g, 1,60mmol) trong tetrahydrofuran (10mL) duoc bd sung timg
phin tetra-n-butylamoni fliorua (1 M trong tetrahydrofuran, 1,6mL, 1,6mmol) cho t61 khi
hoan thanh qua trinh khtr silyl héa nhu duoc chi ra bang phant tich LC/MS. Dung mdi
duoc loai bo va phin ling cin dugc tinh ché bang sic ky silicagel (0-80% etyl axetat
trong hexan) dé tao ra metyl 3-clo-1-(3-hydroxypropyl)-1H-pyrol-2-carboxylat: TH NMR
(400 MHz, Cloroform-d) & 6,80 (d, J =2,8 Hz, 1H), 6,17 (d,J = 2,8 Hz, 1H), 4,42 (t, ] =
6,6 Hz, 2H), 3,88 (s, 3H), 3,61 — 3,49 (m, 2H), 2,02 — 1,92 (m, 2H).

Bwéc 3 Dung dich chira metyl 3-clo-1-(3-hydroxypropyl)-1H-pyrol-2-carboxylat (0,3 g,
1,4mmol) va cacbon tetrabromua (0,59 g, 1,79mmol) trong diclometan (SmL) dugc bd
sung triphenylphosphin (0,54 g, 2mmol) timg phén va hén hop nay duge khudy & nhiét
d6 mdi trudng trong 30 phut. Hon hop nay dugc tinh ché bang sic ky silicagel (0-80%
etyl axetat trong hexan) dé tao ra metyl 1-(3-bromopropyl)-3-clo-1H-pyrol-2-carboxylat:
IH NMR (400 MHz, Cloroform-d) & 6,85 (d, J = 2,8 Hz, 1H), 6,16 (d, ] = 2,8 Hz, 1H),
4,44 (t,J = 6,4 Hz, 2H), 3,87 (s, 3H), 3,30 (dd, J = 6,4, 5,8 Hz, 2H), 2,33 — 2,20 (m, 2H).

Buéc 4 Hon hop chira metyl 1-(3-bromopropyl)-3-clo-1H-pyrol-2-carboxylat (0,175 g,
0,624mmol), natri xyanoborohydrit (0,059 g, 0,.94mmol) trong t-butanol (SmL) duoc bd
sung tri-n-butyltinhydrua (0,02 g, 0,06mmol) va 2,2'-azobis(2-metylpropionitril) (0,051
g, 0,31mmol) va hdn hop nay dugc khudy & hoi luu trong 7h. natri xyanoborohydrit va
2.2'-azobis(2-metylpropionitril) dugc bd sung ddc 1ap trong mot gid cho t6i khi HPLC
chi ra rang khong con lai nguyén liéu ban dau. Etyl axetat (150mL) duoc bd sung va
dung dich nay duogc rira bang nudc mudi, duoc 1am kho trén natri sulfat. Dung méi dugc
loai b6 va phan ling cin dugc tinh ché bang sic ky silicagel (0-80% etyl axetat trong
hexan) dé tao ra metyl 6-clo-2,3-dihydro-1H-pyrolizin-5-carboxylat: "H NMR (400
MHz, Cloroform-d) & 5,92 (t, J = 0,8 Hz, 1H), 4,31 — 4,20 (m, 2H), 3.85 (s, 3H), 2,84 (t,
J=17,5Hz, 2H), 2,44 (ddd, J = 14,7, 8,0, 6,9 Hz, 2H).

Bwéc 5 Dung dich chira metyl 6-clo-2,3-dihydro-1H-pyrolizin-5-carboxylat (0,030 g,
0,18mmol) trong THF (2mL), metanol (2mL), va nuéc (2mL) dugc bd sung lithi
hydroxit hydrat (0,076 g, 1,8mmol) ¢ dang rin va dung dich nay duoc gia nhiét 6 60°C
trong 4h, sau d6 & nhiét do moi trrong qua dém. Dung moi hitu co dugce liy ra bang cach

lam bay hoi va etyl axetat (50mL) duoc bd sung. Hon hop nay dugce axit hoa bang cach
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bd sung HCI IN dén d6 pH=1. L6p hitu co dugc tach ra va duge lam kho trén natri
sulfat. Dung mdi duogc loai bo dé tao ra axit 6-clo-2,3-dihydro-1H-pyrolizin-5-carboxylic

duoc str dung ma khong can tinh ché.

[0006] Hdn hop chia axit 6-clo-2,3-dihydro-1H-pyrolizin-5-carboxylic (0,015 g,
0,081mmol) trong diclometan (5SmL) duoc bb sung thionyl clorua (0,2mL) va dung dich
nay duoc gia nhiét & 70°C trong 3 h, sau d6 80°C trong 2 h. Dung moéi dugc loai bo va
phén ling cin dugce lam bay hoi ddng thoi bang toluen hai 1an. Phan lang can dugc hoa
tan trong diclometan (5mL). Dung dich nay duoc bd sung trietylamin (3 dwong lugng) &
0°C, tiép d6 la bd sung anilin va 4-N,N-dimetylaminpyridin (20 mg). Dung dich nay
dugc khudy ¢ nhiét d6 moi truong trong 4h. Etyl axetat (100mL) duge bb sung va dung
dich nay dugc rira bang nuéc, nude mubi va dugc lam kho trén natri sulfat. Dung moi
duoc loai bo va phan ling cin dugc tinh ché bang sic ky silicagel (0-80% etyl axetat
trong hexan) dé tao ra 6-clo-N-(3-xyano-4-flophenyl)-2,3-dihydro-1H-pyrolizin-5-
carboxamit: 'H NMR (400 MHz, Cloroform-d) & 8,58 (s, 1H), 8,05 (dd, J =5,5, 2,8 Hz,
1H), 7,71 (ddd, T = 9,1, 4.6, 2,8 Hz, 1H), 7.18 (dd, T = 9,1, 8,3 Hz, 1H), 5,97 (s, 1H),
4,40 (dd, J =179, 6,5 Hz, 2H), 2,86 (t, J = 7,5 Hz, 2H), 2,48 (p, ] = 7,4 Hz, 2H).

6-clo-N-(3-xyano-4-flophenyl)-2,3-dihydro-1H-p; Buée 2 -5-carboxamit (5 mg,
0,016mmol) dugc hoa tan trong diclometan (5mL) & 0°C. Dung dich nay duoc bd sung
timg giot dung dich (0,5mL) chira etyl 2-clo-2-oxoaxetat (0,5mL) trong diclometan
(5mL). Dung dich nay duoc bd sung nhom clorua (20 mg, 0,18mmol) 6 0°C va hén hop
nay dugc khudy & 0°C trong 45 phut. Etyl axetat (150mL) dugc bd sung va 16p nuée
dugc chiét bang etyl axetat (10mL). Céac dung dich hitu co gom lai dugce rira bang nudc
mudi va duoc 1am kho trén natri sulfat. Dung moi dugc loai bo va phan ling can duoc
hoa tan trong etanol (5mL). Dung dich trong etyl axetat dugc bd sung 2 N natri hydroxit
(0,5mL, 1mmol) va dung dich nay dugc khudy & 0°C trong 10 phut. Dung méi hitu co
dugc loai bo va 16p nuée duoc tron bang etyl axetat (SOmL). Hon hop nay dugc axit hoa
bing cach bd sung 1N axit clohydric dén do pH = 1. Dung dich nay hitu co dugc rira
béng nude mudi va duge 1lam kho trén natri sulfat. Dung méi duoc loai bo dé tao ra axit
2-(6-clo-5-((3-clo-4-flophenyl)carbamoyl)-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic

duoc sir dung cho phan tng ti€p theo ma khong can tinh ché thém.

[0007] Bwéc 7 Dung dich chira axit 2-(6-clo-5-((3-clo-4-flophenyl)carbamoyl)-2,3-
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dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic (6 mg, 0,16mmol) trong N,N-dimetylformamit
(5mL) duogc bd sung vao t-butylamin (0,1mL) va N,N-diisopropyletylamin (0,1mL).
Dung dich nay dugc bd sung timg phan 1-[bis(dimetylamin)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridini 3-oxid hexaflophosphat (HATU) va dung dich nay dugc Kkhudy &
0°C trong 10 phut, sau d6 & nhiét do mdi truong trong 1 gio. Dung mdi dugc co xubng
thé tich nho. Etyl axetat (150mL) dugc bd sung va dung dich nay dugc rira bang nudc
mudi hai 14n va dugc 1am kho trén natri sulfat. Dung moi dugc loai bo va phﬁn ling can
duogc tinh ché bang sic ky silicagel (0-80% etyl axetat trong hexan) dé tao ra 7-(2-(tert-
butylamino)-2-oxoaxetyl)-6-clo-N-(3-xyano-4-flophenyl)-2,3-dihydro-1H-pyrolizin-5-
carboxamit (1).

Vi du 2: (R)-N-(3-clo-4-flophenyl)-6-metyl-7-(2-ox0-2-((1,1,1-triflopropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (2)

5 Buoc 2
OQT\‘_[ \ \ Budce 1 - 0\7\“,[ \ \
Bno H HCI BnO O/JYO
O\

o L\ Q_— Bude 3
HO N + o —
O//'\(O _/ \O
(0]

Buoc 4 Budce 5

Buée 1. Dung dich chira benzyl L-prolinat hydroclorua (8,83 g, 36,5mmol) va N-
etyldiisopropylamin (13mL, 75mmol) trong diclometan (150mL) dwgc lam lanh xubng
0°C dugc b sung timg giot metyl clooxoaxetat (5,0mL, 54mmol). Hén hop phan (g
duoc lam Am dén nhiét do mdi trudng va duogc khuéy trong 1 gio, tai thoi diém d6 hon
hop phan Gng dugc lam nguoi bang cach rét vao dung dich nudc lanh chira natri

bicacbonat bo hoa. Pha nudc duge chiét ba 1an vao diclometan, cac pha hitu co gom lai
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duoc rra béng nu6e mudi, dugc 1am kho trén natri sulfat, duge loc, va dung moéi dugc
loai bé trong diéu kién 4p suat thp dé tao ra benzyl (2-metoxy-2-oxoaxetyl)-L-prolinat

ma dugc dung sau d6 ma khong can tinh ché thém.

Buéc 2. Huyén phu chira benzyl (2-metoxy-2-oxoaxetyl)-L-prolinat (10,6 g, 36,6mmol)
va 10% Kkhoi luong paladi trén cacbon (~50% nudc, 2,6 g, 1,2mmol) trong etanol
(100mL) duoc khudy trong mot moi truong khi hydro trong 2 h. Khi hoan thanh phan
tmg, Hon hop thd nay duoc loc qua xelit bing nudc rira etanol va duoc cd trong diéu
kién 4p sudt thdp dé tao ra (2-metoxy-2-oxoaxetyl)-L-prolin ma dugc dung sau d6 ma

khong can tinh ché thém.

Bwéc 3. Dung dich chira (2-metoxy-2-oxoaxetyl)-L-prolin (0,64 g, 3,2mmol), etyl 2-
oxopent-3-ynoat (475 mg, 3,4mmol), va N,N'-diisopropylcarbodiimit  (0,55mL,
3,6mmol) trong N-metyl-2-pyrolidon (6mL) duoc khudy & 140°C trong diéu kién gia
nhiét vi séng trong 45 phit. Sau d6, hdn hop duge rét vao dung dich nude bao hoa chira
amoni clorua va pha nuéc dugc chiét ba 1an vao etyl axetat. Cac pha hitu co gom lai
duoc rira hai 1an bang 5% dung dich nudc lithi clorua tiép do6 1a nude mudi, sau d6 duge
lam kho trén natri sulfat, dugc loc, va dugc co trong diéu kién ap suét thép. Phan cin tho
duogc tinh ché bang sic ky nhanh trén silicagel (0-50% etyl axetat trong hexan) dé tao ra
metyl 7-(2-etoxy-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylat: "H NMR
(400 MHz, Cloroform-d) 6 4,30 (q, J = 7,1 Hz, 2H), 4,26 — 4,18 (m, 2H), 3,79 (s, 3H),
2,92 (t,J=17,6 Hz, 2H), 2,52 (s, 3H), 2,44 (p, J = 7,6 Hz, 2H), 1,33 (t, ] = 7,1 Hz, 3H).

Bwéc 4. Dung dich dd lam lanh & 0°C chua 7-(2-etoxy-2-oxoaxetyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxylat (193 mg, 0,69mmol) trong etanol (2mL) duogc bd
sung dung dich nuéc natri hydroxit 4M (0,2mL, 0,8mmol). Hon hop phan tGng dugc
khudy & 0°C trong 5 phut va dugc trung hoa bang cach bd sung nuéc hydro clorua loang.
Pha nudc duoc chiét ba 1an vao etyl axetat, dugc lam kho trén natri sulfat, dugc loc, va
duogc cb trong diéu kién ap suat thap. Mot nira phan ran thu duge duge hoa tan trong N-
metyl-2-pyrolidon (2mL) va cho phan tng v6i 1-[Bis(dimetylamin)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridini ~ 3-oxid  hexaflophosphat (160 mg, 0,42mmol), R-
trifloisopropylamin (0,04mL, 0,4mmol), va N-etyldiisopropylamin (0,17mL, 0,98mmol)
va duoc khudy o nhiét do madi trudong trong 15 phit. Hon hgp phan tmg duge pha lodng

bing etyl axetat va dugc rira lién tiép bang 5% dung dich nudc lithi clorua, 5% dung dich
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nude natri bicacbonat, va nude mudi. Sau do, pha hitu co dugc lam kho trén natri sulfat,
duoc loc, dugce cd trong diéu kién ap suét thép, va dugc tinh ché béng sdc ky nhanh trén
silicagel (0-20% etyl axetat trong hexan) dé tao ra metyl (R)-6-metyl-7-(2-0x0-2-((1,1,1-
triflopropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxylat: TH NMR (400
MHz, Cloroform-d) & 7,06 (d, J = 9,8 Hz, 1H), 4,74 — 4,59 (m, 1H), 4,30 (t, ] = 7,4 Hz,
2H), 3,85 (s, 3H), 3,26 (dt, J = 16,6, 7,9 Hz, 1H), 3,20 — 3,08 (m, 1H), 2,60 (s, 3H), 2,46
(qd, 7=17.,8,7,3, 3,0 Hz, 2H), 1,41 (d, J = 7,0 Hz, 3H)

Buéc 5. Dung dich chira metyl (R)-6-metyl-7-(2-0x0-2-((1,1,1-triflopropan-2-
yDamino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxylat (58 mg, 0,17mmol) trong etanol
(2mL) duoc cho phan tng v6i dung dich nude natri hydroxit 4M (0,4mL, 1,6mmol) va
duoc gia nhiét dén 60°C trong 2 h, sau d6 dugc trung hoa bang cach bd sung nuée hydro
clorua loang. Pha nudc duoc chiét ba 14n vao etyl axetat, dugc lam kho trén natri sulfat,
duoc loc, va duge cb trong diéu kién ap sut thap. Phan rin thu dugc duge hoa tan trong
N-metyl-2-pyrolidon (ImL) va cho phan ung vé6i 1-[Bis(dimetylamin)metylen]-1H-
1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat (88 mg, 0,23mmol), 4-flo-3-
cloanilin (67 mg, 0,46mmol), va N-etyldiisopropylamin (0,08mL, 0,43mmol) va dugc
khudy & 80°C trong 2 h. Hon hop tho nay phan tng dugc cho di qua bom tiém dugc loc
va duoc tinh ché bing HPLC diéu ché (10-100% axetonitril trong nuée, 0,1% chat dém
TFA) dé tao ra (R)-N-(3-clo-4-flophenyl)-6-metyl-7-(2-0x0-2-((1,1,1-triflopropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (2).

Téng hop etyl 2-oxopent-3-ynoat:

o] MgBr O
= OH
H/U\ﬂ/ o __/ . oet MmOz /l\;( .
= 4
o) Z 0
o
etyl 2-oxoaxetat etyl 2-hydroxypent-3-ynoat etyl 2-oxypent-3-ynoat

Budc 1. Dung dich chira etyl glyoxylat (200 g, 1,96 mol, 1,0 duong Iugng) trong toluen
(1 L) & -40°C dugc bd sung timg giot dung dich chira propynylmagie bromua (0,5 M
trong tetrahydrofuran, 4,28 L, 2,14 mol, 1,1 duong luong). Hoén hop phan tmg dugc
khudy & -40°C trong 1,5 h, va dugc lam Am tir tir dén 0°C trong 1 h. Phan tmg dugc kiém
tra bang TLC, dugc lam ngudi bang cach bd sung dung dich nuwéc amoni clorua bao hoa

(1 L). Lép nu6e duge chiét bang etyl axetat (2 x 1 L). C4c pha hiru co gom lai dugc rira
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béng nuée mudi, duoc lam kho trén natri sulfat, duoc loc, dugc cb trong diéu kién ap
suét thap. Phan ling can duoc tinh ché bing sic ky nhanh trén silic oxit (diclometan) dé
cho etyl 2-hydroxypent-3-ynoat: 1H NMR (400 MHz, CDCI3): 6 4,77 (q, J = 2,4 Hz,
1H), 4,35-4,24 (m, 2H), 1,85 (d, J = 2,4 Hz, 3H), 1,32 (t, ] = 7,1 Hz, 3H).

Buéce 2. Dung dich chta etyl 2-hydroxypent-3-ynoat (90,0 g, 634mmol, 1,0 duong
lugng) trong diclometan (250mL) duoc bd sung mangan dioxit (220 g, 2,53 mol, 4,0
duong lugng) duoc khudy trong 5 h & nhiét 46 moi truong. Hoén hop phén tng dugce loc
qua dém Xelit, va dugc rua bang diclometan, va dugc cd trong didu kién ap suét thip
(cAn than dé tranh 1am mAt nguyén liéu do bay hoi san phim). Phan léng can dugc tinh
ché bing sic ky nhanh trén silicagel (diclometan) dé cho etyl 2-oxopent-3-ynoat: 1H
NMR (300 MHz, CDCI3): 6 4,35 (q, J = 7,1 Hz, 2H), 2,15 (s, 3H), 1,38 (t, J = 7.1 Hz,
3H).

Vi du 3.N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-
2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (3)

N
/0
N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (3) duogc tdng hop theo cach
twong tu nhu Vi du 2 bang cach st dung 1l-amino-3,3-diflo-N-metylxyclobutan-1-

carboxamit hydroclorua thay cho R-trifloisopropylamin.

Téng hop 1-amino-3,3-diflo-N-metylxyclobutan-1-carboxamit hydroclorua.
\<k<><' Bude 1 BocHN Bu0c2 BocHN .
o S

H,N

F
HN\)<><F HCI
s\

@)

Budce 3
—_—
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Buée 1. Dung dich 0°C chtra axit 1-amino-3,3-difloxyclobutan-1-carboxylic (990 mg,
6,55mmol) trong metanol (8mL) duoc bd sung dung dich nuéc natri hydroxit 1M (7mL,
7mmol) tiép d6 1a di-tert-butyl dicacbonat (1,8 g, 8,2 g). Hon hop phan tng dugce lam
4m dén nhiét d6 moi trudong duoc khudy trong 14 h, dugc axit héa bang nudc hydro
clorua lodng, va dugc chiét vao dietyl ete. Pha ete dugc rira bang nuéc:nude mudi véi ty
1€ 1:1, dugc lam kho trén natri sulfat, dugc loc, va dugc cd trong diéu kién ap suét thép
dé cho axit 1-((tert-butoxycarbonyl)amino)-3,3-difloxyclobutan-1-carboxylic ma dugc

ding sau d6 ma khong can tinh ché thém.

[0008] Bwéc 2. Dung dich 0°C chta axit 1-((tert-butoxycarbonyl)amino)-3,3-
difloxyclobutan-1-carboxylic (1,65 g, 6,6mmol), methanamin hydroclorua (2,28 g,
33,8mmol), va trietylamin (7,4mL, 53mmol) trong N,N-dimetylformamit (24mL) dugc
b sung 1-[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat (3,75 g, 9,86mmol). Phan tng dugc lam 4m dén nhiét d6 moi truong va
duoc khudy trong 20 h, tai thoi diém dé hon hop phan ung dugc pha lodng bing dietyl
ete, dugc rira bfmg dung dich nudc natri bicacbonat bao hoa, 5% dung dich nuéc lithi
clorua, va nudc mubi. Sau do, pha ete dugc lam kho trén natri sulfat, dugc loc, va dugce
cd trong didu kién 4p sudt thdp dé cho tert-butyl (3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)carbamat ma dugc dung sau d6 ma khong can tinh ché

thém.

Bwéce 3. Tert-butyl (3,3-diflo-1-(metylcarbamoyl)xyclobutyl)carbamat (1.3 g,
4,92mmol) dugc hoa tan trong dung dich 4M chira hydro clorua trong dioxan (20mL,
80mmol) va dugc khudy & 90°C trong 90 phut. Dung méi dugc loai bo trong diéu kién
ap suét thip, 1am so6i dang phi hai 1an bang toluen, va nguyén liéu thu dugc dugce lam kho
trong mai truong c6 d6 chan khong cao dé cho 1-amino-3,3-diflo-N-metylxyclobutan-1-
carboxamit hydroclorua: 'H NMR (400 MHz, DMSO-d6) & 8,86 (s, 3H), 8,44 (s, 1H),
3,27 (dd, T =13,3, 7,5 Hz, 2H), 3,05 (q, J = 14,3 Hz, 2H), 2,69 (d, ] = 4,5 Hz, 3H).

Vi du 4. (1aS,6aS)-N-(3-clo-4-flophenyl)-5-(2-((3,3-diflo-1
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (4)
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(1a8,6aS)-N-(3-clo-4-flophenyl)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (4) duoc tong hop theo cach tuong tu
nhu Vi du 3 sir dung benzyl (1S,3S,5S)-2-azabixyclo[3.1.0]hexan-3-carboxylat thay cho

benzyl L-prolinat hydroclorua.

Vidu 5 (1aR,6aR)-N-(3-clo-4-flophenyl)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (5)

axit (1R,3R,5R)-2-(tert-
butoxylcarbonyl)-2-
azabixyclo[3.1.0]hexan-3- 3-benzyl 2-(tert-butyl)
(1R,3R,5R)-2-

azabixyclo[3.1.0]hexan-

carboxylic

2,3-dicarboxylat

Budc 3

metyl (1aR,6aR)5-(2-etoxy-2-
oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-
3-carboxylat
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benzyl (1R,5R)-2-(2-
metoxy-2-oxoaxetyl)-2-
azabixyclo[3.1.0]hexan-3-
carboxylat

O
(1aR,6aR)-metyl 5-(2-((3,3-diflo-1-
metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropal[b]pyrolizin-3-
carboxylat



FF Cl
Budc 5 H N\Q\F
N N O
0 H
(1aR,6aR)-3H-[1,2,3]triazolo[4,5- 5
b]pyridin-3-yl 5-(2-(3,3-diflo-1- (1aR,6aR)-N-(3-clo-4-florophenyl) 5-(2-((3,3-
(metylcarbamoyl)xyclobutyl)amino)-2- diflo-1-metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-4-metyl-1,1a,6,6a- oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3- tetrahydroxyclopropa[b]pyrolizin-3-carboxylat
carboxylat

Bwéc 1. Huyén pho choa (axit  1R,3R,5R)-2-(tert-butoxycarbonyl)-2-
azabixyclo[3.1.0]hexan-3-carboxylic (500 mg, 2,20mmol), 4-(dimetylamin)pyridin (592
mg, 4,85mmol), va N,N'-dixyclohexylcarbodiimit (918 mg, 4,45mmol) trong diclometan
(7mL) duoc khudy & nhiét 46 méi trudng khi rugu benzylic (0,27mL, 2,61mmol) dugc
bd sung. Hbn hop thu duge duoc khudy & nhiét d6 moi trudng qua dém. Hon hop phan
ting dugc pha lodng bang dietyl ete (30mL), va dugc khudy & nhiét 4o moi trudng trong
30 phut trudce khi loc bo cac chét ran. Sau khi phﬁn loc duoc co, phﬁn léng can duoc hoa
tan lai trong dietyl ete va dugc loc bd céac chét rin khong hoa tan. (lip lai 4 lan) Phan
ling can dugc tinh ché bang cach sic ky cot silicagel rira gidi 0-25% etyl axetat trong
hexan d& tao ra 3-benzyl 2-(tert-butyl) (I1R,3R,5R)-2-azabixyclo[3.1.0]hexan-2,3-
dicarboxylat: 'H NMR (400 MHz, Cloroform-d) & 7,34 (m, 5H), 5,25 — 5,03 (m, 2H),
4,68 (dd, J = 11,6, 3,0 Hz, 0,4H), 4,55 (dd, J = 11,5, 3,3 Hz, 0,6H), 3,55 (td, ] = 6,3, 2,5
Hz, 0,6H), 3,46 (td, ] = 6,3, 2,4 Hz, 0,4H), 2,70 — 2,42 (m, 1H), 2,05 (q, J = 2,8, 2,0 Hz,
0,6H), 2,01 (t, T = 3,6 Hz, 0,4H), 1,45 - 1,55 (m, 1H), 1,49 (s, 3,6H), 1,34 (s, 5,4H), 0,90
(td, J=5,5, 5.1, 2,4 Hz, 0,6H), 0,87 — 0,80 (m, 0,4H), 0,77 — 0,69 (m, 0,6H), 0,65 (q, J =
6,7 Hz, 0,4H): LCMS-ESI' (m/z): [M-C4Hs+H]" duogc tinh toan d6i voi C1aHieNOs:
262,11; theo thyc té: 261,81.

Bwée 2. Dung dich chira 3-benzyl 2-(tert-butyl) (1R,3R,5R)-2-azabixyclo[3.1.0]hexan-
2,3-dicarboxylat (564 mg, 1,78mmol) trong diclometan (2mL) duoc khqu & nhiét do
moi truong khi axit trifloaxetic (2mL) dugc bd sung. Sau 1 h, dung dich nay dugc cb va
phan ling cin duge lam bay hoi ddng thoi bang toluen (x 1) trude khi 1am kho bang cach
o trong chan khong trong 1 gio dé thu duoc mudi benzyl cua axit (1R,3R,5R)-2-
azabixyclo[3.1.0]hexan-3-carboxylat trifloaxetic thé: LCMS-ESI+ (m/z): [M+H] ™ dugc
tinh toan ddi v6i C13HisNOa: 218,12; theo thuc té: 218,05.
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Dung dich chira benzyl (IR,3R,5R)-2-azabixyclo[3.1.0]hexan-3-carboxylat hydroclorua
thé néu trén va N,N-diisopropyletylamin (0,78mL, 4,48mmol) trong diclometan (5mL)
dugc khudy & 0°C khi metyl oxalyl clorua (0,18mL, 1,96mmol) dugc bd sung. Sau 30
phut & 0°C, dung dich thu dugc dugc rua béng nudc. Sau phan doan nudc dugc chiét
bang etyl axetat, va cac phan doan hitu co gom lai duge 1am kho qua magie sulfat. Sau
khi loc, dung mdi dugce loai bo va phén ling cin duoc tinh ché bang cach sic ky cot
silicagel (0-85% etyl axetat trong hexan) dé tao ra benzyl (IR,5R)-2-(2-metoxy-2-
oxoaxetyl)-2-azabixyclo[3.1.0]hexan-3-carboxylat: 'H NMR (400 MHz, Cloroform-d) 3
7,44 - 7,28 (m, 5H), 5,34 - 5,28 (m, 0,5H), 5,20 - 5,09 (m, 2H), 4,91 (dd, J = 11,6, 3.3
Hz, 0,5H), 3,98 - 3,89 (m, 1H), 3,91 (s, 1,5H), 3,69 (s, 1,5H), 2,77 - 2,65 (m, 0,5H), 2,65
- 2,53 (m, 0,5H), 2,34 (dd, I = 13,6, 2,6 Hz, 0,5H), 2,09 (dd, J = 13,7, 3,3 Hz, 0,5H), 1,72
(dgq, J = 8.9, 6,0 Hz, 0,5H), 1,61 (dq, J = 8,7, 5,7 Hz, 0,5H), 1,01 (ddd, T = 6,4, 5,2, 2,6
Hz, 0,5H), 0,92 - 0,78 (m, 1H), 0,66 - 0,56 (m, 0,5H). LCMS-ESI+ (m/z): [M+H] " dugc
tinh toan déi véi C1sH1sNOs: 304,12; theo thuc té: 304,01 va 304,03.

Buwéc 3. Hdn hop chita benzyl (1R,5R)-2-(2-metoxy-2-oxoaxetyl)-2-
azabixyclo[3.1.0]hexan-3-carboxylat (504 mg, 1,66mmol) va 20% paladi hydroxit trén
cacbon (51 mg) trong etanol (7mL) dugc khudy trong mdi trudong hydro & nhiét do trong
phong trong 45 phut. Hén hop phan ung duge loc va céac chét rin duoc rira bang etanol.
Phén loc duge c¢d va duge 1am bay hoi dong thoi hai 1an bang toluen va dwgc 1lam kho
trong chan khong dé tao ra axit (1R,5R)-2-(2-metoxy-2-oxoaxetyl)-2-
azabixyclo[3.1.0]hexan-3-carboxylic tho: LCMS-ESI+ (m/z): [M+H] © dugc tinh toan
dbi véi CoH12NOs: 214,07; theo thuc té: 213,96.

Dung dich chira oxalyl clorua (2mL, 7,11mmol) va 1% DMF trong toluen (1,8mL) trong
toluen (10mL) dwoc bd sung axit (IR,5R)-2-(2-metoxy-2-oxoaxetyl)-2-
azabixyclo[3.1.0]hexan-3-carboxylic tho (2,32mmol) trong diclometan (4mL) tung giot.
Dung dich thu dugc duogc khudy & nhiét d6 méi truong trong 1 gio. Dung dich nay duge
6 va phan ling can dugc lam bay hoi ddng thoi bang toluen (10mL). Phan cin thu duge
dugc lam kho trong chan khong trong 30 phut dé tao ra metyl 2-((1R,5R)-3-
(clocarbonyl)-214-azabixyclo[3.1.0]hexan-2-yl)-2-oxoaxetat tho.

Sau khi metyl 2-((1R,5R)-3-(clocarbonyl)-214-azabixyclo[3.1.0]hexan-2-yl)-2-
oxoaxetat thd néu trén duoc hoa tan trong axetonitril (4mL), 2,6-di-tert-butylpyridin

-112-



35746

(0,57mL, 2,54mmol) tiép d6 1a etyl 2-oxopent-3-ynoat (0,47 mL, 3,62mmol) dugc bd
sung vao. Dung dich thu dugc dugc khudy ¢ nhiét dd moi trudong trong 2 h. Hon hop nay
duogc cod va phﬁn léng can duogc tinh ché béng cach sic ky cot silicagel, rua giai véi 0 -
50% etyl axetat trong hexan dé tao ra metyl (1aR,6aR)-5-(2-etoxy-2-oxoaxetyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat: 'H NMR (400 MHz,
Cloroform-d) & 4,43 (tt, ] = 6,0, 2,0 Hz, 1H), 4,36 (q, J = 7,2 Hz, 2H), 3,89 (s, 3H), 3,23
(dd, J = 18,4, 6,8 Hz, 1H), 3,12 - 2,99 (m, 1H), 2,56 (s, 3H), 2,14 - 1,99 (m, 1H), 1,39 (t,
J =172 Hz, 3H), 1,13 (dt, ] = 8,7, 6,1 Hz, 1H), 0,35 (ddd, J = 6,5, 5,1, 2,1 Hz, 1H):
LCMS-ESI+ (m/z): [M+H] * duge tinh toan déi voi CisHisNOs: 292,12; theo thuc té:
291,97.

Bwéc 4. Dung dich chira metyl (1aR,6aR)-5-(2-etoxy-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat (322 mg, 1,11mmol) dugc khudy trong
THF (3mL), MeOH (3mL) va nuéc (3mL) va LiOH 1IN (2,2mL) dugc bd sung. Sau 1 h &
nhiét d6 moi truong, hén hop phéan tng dugc pha lodng béng nudc va duoc rira béng ete
(x 1). Phén doan nuéc dugce axit hoa bang HCI IN, va san pham duoc chiét bang etyl
axetat (x 2). C4c phan chiét gom lai dwgc 1am kho bang magie sulfat va dugc co dé tao ra
axit 2-((1aR,6aR)-3-(metoxycarbonyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetic.

Dung dich chira axit  2-((1aR,6aR)-3-(metoxycarbonyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetic ~ (279 mg, 1,06mmol), 1-
[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini ~ 3-oxid hexaflophosphat
(HATU, 605 mg, 1,59mmol) va 3,3-diflo-(1-metylaminocarbonyl)-1-
xyclobutanamin hydroclorua (255 mg, 1,27mmol) trong DMF (3mL) dugc khudy & nhiét
dd moi trudng khi N,N-diisopropyletylamin (0,92mL, 5,28mmol) dugc bd sung. Sau 30
phut & nhiét d6 trong phong, hdn hop phan tng duoc pha lodng bang etyl axetat va dugc
rira bing nudc amoni clorua bdo hoa (x 2), nudce natri bicacbonat bao hoa (x 2), va nudce
mudi (x 1). Sau khi cac phan doan nuéc duge chiét bang etyl axetat (x 1), cac phan doan
hitu co duge két hop, 1am kho qua magie sulfat. Sau khi loc, dung moi dugc loai bo va
phan ling cin dugc tinh ché bing cach sic ky cot silicagel rira giai 0-100% etyl axetat
trong hexan dé tao ra metyl (1aR,6aR)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxylat: 'H NMR (400 MHz, Cloroform-d) &
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7,68 (s, 1H), 6,66 (d, J = 7,9 Hz, 1H), 4,45 (tt, J = 6,0, 2,0 Hz, 1H), 3,89 (s, 3H), 3,55 -
3,29 (m, 3H), 3,26 - 3,10 (m, 1H), 3,00 - 2,83 (m, 2H), 2,82 (d, J = 4,8 Hz, 3H), 2,56 (s,
3H), 2,11 - 1,99 (m, 1H), 1,11 (dt, J = 8,6, 6,0 Hz, 1H), 0,30 (ddd, J = 6,1, 5,0, 2,1 Hz,
1H): LCMS-ESI+ (m/z): [M+H] * duoc tinh toan dbi voi Ci9H2FaN3Os: 410,15; theo
thue té: 410,01.

Buéc 5. Dung dich chtra metyl (1aR,6aR)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat (212 mg, 0,52mmol) trong THF (2mL),
MeOH (2mL) va nuéc (3mL) duge bd sung LiOH IN (1,6mL) & nhiét do trong phong.
Hbn hop thu duge duoc khudy trong bé ¢ 60°C trong 8 h. Sau khi hdn hop phan ung
duoc pha lodng bang nude va duogc axit héa bang HCI 1N, san phdm dugc chiét bing
etyl axetat (6 x). Cac phan chiét gom lai duoc 1am kho bang magie sulfat, duoc co, va
duoc lam kho dé tao ra (1aR,6aR)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylic tho: LCMS-ESI+ (m/z): [M+H] * dugc
tinh toan d6i véi C1sHa0F2N30s: 396,14; theo thuc té: 396,01,

Dung dich chtra axit (1aR,6aR)-5-(2-((3,3-diflo-1-metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylic thd néu trén
va 1-[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat
(HATU, 296 mg, 0,78mmol) trong diclometan (3mL) duoc khudy & nhiét d6 moi trudong
khi N,N-diisopropyletylamin (0,36mL, 2,07mmol) duoc bd sung. Sau 1,25 h & nhiét do
trong phong, hdn hop phan tng dugc pha lodng bang etyl axetat (30mL) va duoc rira
bang nudc amoni clorua bdo hoa (x 2), nuée natri bicacbonat bdo hoa (x 2), va nuéc
mudi (x 1). Sau khi cac phan doan nuéc dugc chiét bang etyl axetat (x 1), cic phan doan
hitu co duoc két hop, l1am kho qua magie sulfat. Sau khi loc, dung mdéi duge loai bo va
phén lang cin dugc lam bay hoi dong thoi bang toluen (x 1) va dugce lam kho ¢b trong
chan khong trong 20 phut thu dugc 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-
(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat tho.

Bwée 6. Dung dich chta 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (laR,6aR)-5-(2-((3,3-
diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
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tetrahydroxyclopropa[b]pyrolizin-3-carboxylat thd néu trén va 3-clo-4-floanilin (233 mg,
1,60mmol) trong 2-metyltetrahydrofuran (SmL) duoc khudy & nhiét do moi truong khi
2,6-lutidin (0,24mL, 2,06mmol) dugc bd sung. Hbén hop thu dugc dugc khqu trong bé
50°C trong 20 h tiép d6 1a 75°C trong 70 h. Hén hop phan g dugc ¢ va phan can thu
duwoc duoc tinh ché bing cach sic ky cot silicagel rira giai 0-100% etyl axetat trong
hexan dé tao ra (1aR,6aR)-N-(3-clo-4-flophenyl)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (5) va 3H-[1,2,3]triazolo[4,5-b]pyridin-
3-yl  (1aR,6aR)-5-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-
metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat khong tinh khiét.

Vi du 6 7-(2-((1-(1H-1,2,3-Triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (6)
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metyl 1-(3-
bromopropyl)-3-
metyl-1H-pyrol-2-

carboxylat

v 9 1
N OMe Buée 1 J/\N OMe Budc 2 %OMe Bude 3
\ Br U \

Me Me Me

metyl 3-metyl-1H-pyrol- metyl 6-metyl-2,3-
2-carboxylat dihydro-1H-pyrolizin-
5-carboxylat
Cl cl

N-(3-clo-4-florophenyl)-6-

cl .
Q Buéc 4 N N Buéc 5 \ " Budc 6
QfLH VS N
M
M e © © o Me
MeO © HO 0

metyl-2,3-dihydro-1H- Metyl 2-(5-((3-clo-4- axit 2-(5-((3-clo-4-
pyrrolizin-5-carboxylat florophenyl)carbamoyl)-6- florophenyl)carbamoy1)-6-
metyl-2,3-dihydro-1H- metyl-2,3-dihydro-1H-
pyrrolizin-7-yl)-2-oxoaxetat pyrrolizin-7-yl)-2-
oxoaxetic
Cl
0 /@/
N F
%ﬂ !
(0]
O
HN
6
N
N
N
H

7-2-((1-(1H-1,2,3-triazol-4-
yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-
florophenyl)carbamoyl)-6-metyl-2,3-dihydro-

1 H-pyrrolizin-5-oxoaxetat
Bwéc 1. Metyl 3-metyl-1H-pyrol-2-carboxylat (1000,0 mg, 7,186mmol) trong N,N-
dimetylformamit (10mL) dugc cho phan tUng véi bang kali hexametyldisilazan (1M
trong tetrahydrofuran, 22mL, 22mmol) & -10°C trong 20 phtt. Hon hgp phén tng dugc
chuyén vao dung dich chira 1,3-dibrompropan (14,51 g, 71,86mmol) trong N,N-
dimetylformamit (5mL) & -10°C. Hon hgp phan ting dugc khudy trong thoi gian 90 pht
& nhiét do nay. Dung dich nay dugc bd sung nudc mudi (30mL) va hén hop nay duoc
chiét bang etyl axetat (30mL x3). Cac 16p hitu co két hop dugc rira bang nuéc mudi va
dugce 1am kho trén natri sulfat. Sau khi loc, dung moi dugc loai bé va phén léng can dugc

tinh ché bang cach sic ky cot silicagel (0-7% etyl axetat / hexan) dé tao ra metyl 1-(3-
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bromopropyl)-3-metyl-1H-pyrol-2-carboxylat LCMS-ESI+ (m/z): [M+H] * duoc tinh
toan ddi voi C1oH1sBrNO;: 259,0; theo thuc té: 259,1.

Buwéc 2. Metyl 1-(3-bromopropyl)-3-metyl-1H-pyrol-2-carboxylat (1450 mg,
5,574mmol) trong toluen (364mL) dugc cho phan Ung véi tri-n-butyltinhydrua (3233,6
mg, 11,15mmol) véi sy ¢ mat cua 1,1'-(diazen-1,2-diyl)bis(xyclohexan-1-cacbonitril)
(408,6 mg, 1,672mmol, 0,3 duong lugng) ¢ 120°C trong 2 h. Toluen dugc loai bd dudi
ap sudt giam. Phan ling can duge bd sung nuée 8% kali florua (100mL) va dietylete
(100mL) va dugc khudy & nhiét do mdi truong trong 10 h. Sau khi loc dé loai bo két tua
khéng mau, hdn hop nay duge chiét bang dietylete. Lop hitu co dugc rira bang nude
mudi va duoc 1am kho trén natri sulfat. Sau khi loc, dung mdi duoc loai bo va phﬁn léng
can duoc tinh ché bang sic ky silicagel (0-7% etyl axetat / hexan) dé tao ra metyl 6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxylat LCMS-ESI+ (m/z): [M+H] * duoc tinh
toan déi véi C1oH1aNOa: 180,1; theo thuc té: 180,1.

Budc 3. Metyl 6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylat (165,0 mg, 0,921mmol)
va 3-clo-4-floanilin (268,0 mg, 1,841mmol) trong tetrahydrofuran (6mL) duoc cho phan
(mg véi lithi hexametyldisilazan (1M trong tetrahydrofuran, 2,76mL, 2,76mmol) & nhiét
d6 moi truong trong 30 phut. Hon hgp phan tmg dugc bd sung nude (30mL) va hdn hop
nay duoc chiét bang etyl axetat (3 x 30mL). Lép hitu co duge rira bang nudc mudi
(30mL) va dugc lam kho trén natri sulfat. Dung moi duoc loai bé dudi ap suit giam va
Hon hop thd nay dugc tai két tinh lai tir etyl axetat va hexan dé tao ra N-(3-clo-4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit LCMS-ESI+ (m/z): [M+H]
* duogc tinh toan dbi voi C1sHisCIFN,0: 293,1; theo thyc té: 293,1.

Buéc 4. N-(3-clo-4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (189,6
mg, 0,648mmol) va metyl 2-clo-2-oxoaxetat (238,0 mg, 1,943mmol) trong 1,2-
dicloroloetan (10mL) dugc cho phan mg v6i nhém clorua (431,8 mg, 3,238mmol) va
dwgc khudy & nhiét do moi truong trong 16 h. Xelit (3 g), nuée (0,5mL) va
tetrahydrofuran (15mL) dugc bd sung vao va hdn hop nay dugc khudy & nhiét do moi
truong trong 30 phat. Hon hop nay dugc loc qua xelit (3 g) sir dung etyl axetat (80mL).
Dung mdi dugc loai bo dé tao ra metyl 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-
dihydro- 1H-pyrolizin-7-yl)-2-oxoaxetat tho LCMS-ESI+ (m/z): [M+H] * dugc tinh toan
dbi voi C1sH17CIFN,O4: 379,1; theo thuc té: 379,1.
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Buéc 5. Metyl 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-
7-yl)-2-oxoaxetat (245,5 mg, 0,648mmol) dugc cho phan tng véi nude 2N-lithi hydroxit
(3mL) trong tetrahydrofuran (3mL) va metanol (6mL) va duoc khudy & nhiét do moi
trudong trong 1 gio. Hon hop phan tng dugc axit hoa bang nuéc axit clohydric 1N (7mL)
& 0°C. Hon hop nay duoc chiét bang etyl axetat (3 x 30mL). Cac 16p hitu co két hop
duoc raa béng nude mudi (30mL) va dugc lam kho trén natri sulfat. Dung moéi dugc loai
bé dé tao ra axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-
7-yl)-2-oxoaxetic th6 LCMS-ESI+ (m/z): [M+H] © dugc tinh toan dbi  véi
C17H15sCIFN,O4: 365, 1; theo thuc té: 365,1.

Bude 6. Axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-
yl)-2-oxoaxetic  (100,0 mg, 0,274mmol) duwgc cho phin Ung vé1 1-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini  3-oxid hexaflophosphat
(HATU, 312,7 mg, 0,822mmol) v6i sy ¢6 mat cua N, N-diisopropyletylamin (212,6 mg,
1,645mmol) trong 1,2-dicloetan (2mL) va dugc khudy & nhiét d6 moi truong trong 10
phut. Hon hop nay duoc chuyén vao binh ciu khac da duogc nap axit 1-(1H-1,2,3-triazol-
4-yl)xyclopropan-1-amin diclohydric (108,1 mg, 0,548mmol, 2 duong luong) trong 1,2-
dicloetan (2mL). H6n hop phan tng dwoc khudy & nhiét d6 moi truong trong 30 pht.
Hdn hop nay duoc bd sung nuée (30mL) va hdn hop nay duoc chiét bang etyl axetat
(3x30mL). Céc 16p hitu co két hop duoc rira bang nuée mubi (30mL) va dugc lam kho
trén natri sulfat. Sau khi lgc, dung méi hitu co dugc loai bo trong diéu kién ap suét thép
dé tao ra hdn hop thdé ma dugc tinh ché béng HPLC diéu ché (Cot Phenomenex Luna
C18, 5% dén 100% gradien axetonitril trong nuéc v6i 0,1% TFA) dé tao ra 7-(2-((1-(1H-
1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-flophenyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxamit (6).

Téng hop axit 1-(1H-1,2,3-triazol-4-yDxyclopropan-1-amin diclohydric:
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tert-butyl (1-etynylxyclopropyl)carbamat

O>L O>L axit (1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-
=0 =0 amin-dihydrocloric
HN Bude 1 HN Buoc 2 H,N
N
//<] r\i'fgq N’?"ngHm
N N
H H

tert-butyl (1-(1H-1,2,3-triazol-4-yl)xyclopropyl)carbamat

Buwée 1 tert-Butyl (1-etynylxyclopropyl)carbamat (200,0 mg, 1,104mmol) duoc cho
phan ung véi azidotrimetylsilan (508,6 mg, 4,414mmol, 4 duong luong) v6i su co mat
cia dong iodua (21,0 mg, 0,11mmol) trong N,N-dimetylformamit (ImL) va metanol
(1mL) va duge khudy & 110°C trong 2 h. Sau khi 1am lanh, tinh ché bang HPLC diéu ché
(Cot Phenomenex Luna C18, 5% dén 100% gradien axetonitril trong nudc véi 0,1%
TFA) thu duoc fert-butyl (1-(1H-1,2,3-triazol-4-yl)xyclopropyl)carbamat. LCMS-ESI+
(m/z): [M+H]* duoc tinh toan dbi v6i C1oH17N4O2: 225,1; theo thuc té: 225,1.

Bwée 2 tert-Butyl (1-(1H-1,2,3-triazol-4-yl)xyclopropyl)carbamat (243,2 mg,
1,084mmol) duoc cho phan tng vé4i hydro clorua (4N trong 1,4-dioxan, 4mL) trong
metanol (2mL) va dugc khudy ¢ 110°C trong 1 gid. Dung méi hiru co dugc loai bé duéi
ap suit giam dé tao ra axit 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin diclohydric.

LCMS-ESI+ (m/z): [M+H]* duoc tinh toan dbi vai CsHoNa: 125,1; theo thuc té: 125,1.

Vi _du 7. N-(3-clo-4-flophenyl)-6-metyl-7-(2-0x0-2-((3-(triflometyl)oxetan-3-

yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (7)

N-(3-clo-4-flophenyl)-6-metyl-7-(2-oxo0-2-((3-(triflometyl)oxetan-3-yl)amino)axetyl)-
2,3-dihydro-1H-pyrolizin-5-carboxamit (7) dugc tong hop theo cach twong tu nhu Vi du

2 st dung 3-(triflometyl)oxetan-3-amin thay cho R-trifloisopropylamin.
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Vi du 8 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(((3-metyl-1,1-dioxidothietan-3-
yl)amino)metyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-

5-carboxamit (8)

benzyl (2,5-dioxopyrolidin-1-yl) cacbonat

3-amino-3-metylthietan 1,1-dioxit
< g 0. ~ NH,
O"S
HaN F o} Budc 1 0 Budc 2
o} Pl >:o HN\FO

OH O\ o F

axit 1-amino-3,3- N o:goﬂ:

difloxyclobutan-1- o OH
carboxylic axit 1-(((benzyloxy)carbonyl)amino)-

3,3-difloxyclobutancarboxylic

i HoN

0o \J\O<F
HN\FO Buge 3 o, ) o
F DS
o R)Oﬁ 0~ %
(ON NH 1-amino-3,3-diflo-N-(3-metyl-1,1-dioxidothietan-
o~ % 3-yl)xycobutan-1-carboxamit

benzyl (3,3-diflo-1-((3-metyl-1,1-dioxidothietan-3-
yl)carbamoyl)xyclobutyl)carbamat

Cl
0 /@/
N F
W
3-(((1-amino-3,3- 0
difloxyclobutyl)metyl)amino)-3- Buoc 5 0
RN N 8
<

metylthietan 1,1-dioxit H
H,N - .
X< O, _~ NH
Budc 4 F //S©<
O, _~ NH ©
043% N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(((3-

metyl-1,1-dioxidothietan-3-
yl)amino)metyl)xyclobutyl)amino)-2-oxoaxetyl)-
6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

Buwéce 1 Huyén phu ch@a axit 1-amino-3,3-difloxyclobutan-1-carboxylic (300,0 mg,
1,99mmol) va benzyl (2,5-dioxopyrolidin-1-yl) cacbonat (593,7 mg, 2,38mmol, 1,2
duong lugng) trong axetonitril (6mL) & nhiét do trong phong, dugc bd sung
diisopropyletylamin (796,8 mg, 5,96mmol, 3 duong lwong) va dung dich nay dugc khudy
& nhiét do nay trong 1 gid. Hon hop phén tmg duge lam ngudi bang dung dich nuéc natri
clorua bdo hoa (30mL) va toan bo dugc chiét bang etyl axetat (30mL x3). L6p hiru co

gom lai duoc rira bang nudc mudi va duge 1am kho trén natri sulfat. Sau khi loc, dung
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moi duoc loai bo dé tao ra axit 1-(((benzyloxy)carbonyl)amino)-3,3-difloxyclobutan-1-
carboxylic thé (580 mg). Hop chit nay duogc st dung & budc tiép theo ma khong can tinh
ché thém.: LCMS-ESI+ (m/z): [M+H] * dugc tinh toan déi v6i Ci3Hi13Fa2NNaOs: 308,1;
theo thyc té: 308,0.

Bwéc 2 Axit 1-(((benzyloxy)carbonyl)amino)-3,3-difloxyclobutan-1-carboxylic (566,2
mg, 1,985mmol) va 3-amino-3-metylthietan 1,1-dioxit (268,3 mg, 1,985mmol, 1 duong
lugng) dugc cho phan tng véi 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni
hexaflophosphat (2,80 g, 11,91mmol, 6 duong luong) véi sy c6 mat cua N,N-
diisopropyletylamin (1,54 g, 11,91mmol, 6 duong lugng) trong dicloetan & nhiét do moi
truong trong 90 phut. Dung dich nay duoc bd sung nuée mudi (30mL) va toan bo duoc
chiét bang etyl axetat (30mL x3). L6p hitu co gom lai duge rira bing nude mudi va duge
lam kho trén natri sulfat. Sau khi loc, dung méi duoc loai bo va phén léng can dugc tinh
ché bang sic ky 1éng cao 4p pha dao diéu ché (Cot Phenomenex Luna C18, 5% dén
100% gradien axetonitril trong nu6c véi 0,1% TFA) dé tao ra benzyl (3,3-diflo-1-((3-
metyl-1,1-dioxidothietan-3-yl)carbamoyl)xyclobutyl)carbamat (356,4 mg). LCMS-ESI+
(m/z): [M+H]* dugc tinh toan di véi C17H21FaN20sS: 403,1; theo thuc té: 403, 1.

Buéc 3 Benzyl (3,3-diflo-1-((3-metyl-1,1-dioxidothietan-3-

yl)carbamoyl)xyclobutyl)carbamat (218,8 mg, 0,54mmol) dugc cho phan tng v4i 10%
paladi cacbon (210,0 mg) trong metanol (10mL) trong moi trudng khi hydro (1 at (100
kPa)) & nhiét do mdi trudng trong 90 phut. Hon hop nay duoc loc qua xelit (3 g) sir dung
metanol (70mL). Loai bé dung méi ra khoi phin loc dudi 4p sudt giam thu duogc 1-
amino-3,3-diflo-N-(3-metyl-1,1-dioxidothietan-3-yl)xyclobutan-1-carboxamit. LCMS-
ESI+ (m/z): [M+H] * dugc tinh toan ddi véi CoHisEaN203S: 269,1; theo thuc té: 269,0.

Bwéc 4 1-Amino-3,3-diflo-N-(3-metyl-1,1-dioxidothietan-3-yl)xyclobutan-1-carboxamit
(30,0 mg, 0,112mmol) dugc cho phan Ung véi diisopropylalminum hydrua (1M trong
tetrahydrofuran, 0,6mL, 0,60mmol) & nhi¢t d0 moi trudong trong 15 pht. Hoén hgp phan
mg duoc bd sung vao Xelit (3 g), nuéc (0,5mL) va EtOAc (70mL) dé khudy & nhiét do
moi truong trong 30 phut. Hon hop nay duge loc qua xelit (3 g) str dung EtOAc (30mL).
Loai bé dung moi thu duge 3-(((1-amino-3,3-difloxyclobutyl)metyl)amino)-3-
metylthietan 1,1-dioxit th6 (20,9 mg). LCMS-ESI+ (m/z): [M+H] © dugc tinh toan dbi
v6i CoH17FaN205S: 255,1; theo thue té: 255,1.
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Buéc 5 Axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-
yl)-2-oxoaxetic (15,0 mg, 0,04lmmol) duwoc cho phan dng VoI 1-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini ~ 3-oxid  hexaflophosphat
(HATU, 93,8 mg, 0,247mmol, 6 duong lugng) v6i sy c6 mit cua diisopropyletylamin
(31,9 mg, 0,247mmol, 6 duong luong) trong 1,2-dicloetan (2mL) ¢ nhi€t do moi trudng
trong 20 phut. Hon hop nay duoc chuyén vao binh cau khac duogc nap 3-(((1-amino-3,3-
difloxyclobutyl)metyl)amino)-3-metylthietan 1,1-dioxit (20,9 mg, 0,082mmol, 2 duong
lwong). Hon hop phan ung duoc khudy ¢ nhiét do méi truong trong 30 phut. Hon hop
nay duoc bd sung nude (30mL) va toan bd duoc chiét bang etyl axetat (30mL x3). Lép
hitu co gom lai dugc rira bing nudc mubi (30mL) va duoc lam kho trén natri sulfat. Sau
khi loc, dung méi hitu co duoc loai bé dudi 4p suat gidm dé tao ra hdn hop thd. Hon hop
thd nay dugc tinh ché bang sic ky léng cao ap pha dao diéu ché (Cot Phenomenex Luna
C18, 5% dén 100% gradien axetonitril trong nudc v6i 0,1% TFA) dé tao ra N-(3-clo-4-
flophenyl)-7-(2-((3,3-diflo-1-(((3-metyl-1,1-dioxidothietan-3-
yl)amino)metyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit (8).

Vi du 9. N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-((3-metyl-1,1-dioxidothietan-3-
yl)carbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit

O, _~ NH
048%
N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-((3-metyl-
1,1-dioxidothietan-3-

yl)carbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-((3-metyl-1,1-dioxidothietan-3-
yl)carbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxamit (9) duoc tong hop theo cich tuwong ty nhu Vi du 2 sit dung 1-amino-3,3-
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diflo-N-(3-metyl-1,1-dioxidothietan-3-yl)xyclobutan-1-carboxamit thay cho 3,3-diflo-1-
(1H-1,2,3-triazol-5-yl)xyclobutan-1-amin.

Vi du 10 7-(2-((1-((2-0xa-6-azaspiro[3.3]heptan-6-yl)metyl)-3,3-
difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3-clo-4-flophenyl)-6-metyl-2,3-dihydro-1H-

c
0
N /O/F
E;E:lz/lﬁ
0
0
HN
F
gKC>< 10

F

pyrolizin-5-carboxamit (10)

N

%

0
7-(2-((1-((2-o0xa-6-azaspiro[3.3]heptan-6-yl)metyl)-3,3-difloxyclobutyl)amino)-2-
oxoaxetyl)-N-(3-clo-4-flophenyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit ~ (10)
dugc tong hop theo cach twong tw nhu Vi du 8 st dung 2-oxa-6-azaspiro[3.3]heptan &
budc 2 thay cho 3-amino-3-metylthietan 1,1-dioxit.

Vi du 11 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(6-oxa-1-azaspiro[3.3]heptan-1-
carbonyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit (11)

Cl
0 /@/
N F
\ /N
(0]
(0]
HN
F
O:<X<><% 11
N
7~

N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(6-oxa-1-azaspiro[ 3.3 Jheptan-1-
carbonyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxamit (11) dugc téng hop theo cach twong tu nhu Vi du 8 va 9 sir dung 6-oxa-1-
azaspiro[3.3]heptan & budc 2 thay cho 3-amino-3-metylthietan 1,1-dioxit.
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Vidu 12 7-2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (12)
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7-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-flophenyl)-
6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (12) dugc tong hop theo cach tuong tu
nhu Vi du 6 st dung 1-(1,3,4-thiadiazol-2-yl)xyclopropan-1-amin thay cho axit 1-(1H-
1,2,3-triazol-4-yl)xyclopropan-1-amin diclohydric.

Vi du 13 N-(3-clo-4-flophenyl)-7-(2-((1-(2,2-dioxido-2-thia-6-azaspiro[3.3]heptan-6-
carbonyl)-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit (13)

N-(3-clo-4-flophenyl)-7-(2-((1-(2,2-dioxido-2-thia-6-azaspiro[ 3.3 Jheptan-6-carbonyl)-
3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxamit (13) duoc téng hop theo cich twong tu nhu Vi du 8 st dung 2-thia-6-
azaspiro[3.3]heptan 2,2-dioxit thay cho 3-amino-3-metylthietan 1,1-dioxit.

Vi du 14 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(3-floazetidin-1-
carbonyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit (14)
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N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(3-floazetidin-1-carbonyl)xyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (14) dugc tbng hop theo
cach tuong tu nhu Vi du 8 st dung 3-floazetidin thay cho 3-amino-3-metylthietan 1,1-
dioxit.

Vi du 15 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-3,3,6-trimetyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit (15)

N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-3,3,6-trimetyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (15) dugc tong hop
theo cach tuong tuw nhu Vi du 5 st dung benzyl (S)-5,5-dimetylpyrolidin-2-carboxylat
thay cho benzyl (1R,3S,5R)-2-azabixyclo[3.1.0]hexan-3-carboxylat.

Vi du 16 (R)-N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-2-hydroxy-6-metyl-2,3-dihydro-
1H-pyrolizin-5-carboxamit (16)
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(R)-N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-2-hydroxy-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (16) duoc tong
hop theo cach twong tu nhu Vi du 5 st dung benzyl (2S,4R)-4-((tert-
butyldimetylsilyl)oxy)pyrolidin-2-carboxylat ~ thay = cho  benzyl (1R,3S,5R)-2-
azabixyclo[3.1.0]hexan-3-carboxylat.

Vi_du 17 (R)-N-(3-clo-4-flophenyl)-3,3,6-trimetyl-7-(2-0x0-2-((1,1,1-triflopropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (17)

(R)-N-(3-clo-4-flophenyl)-3,3,6-trimetyl-7-(2-ox0-2-((1,1,1-triflopropan-2-

yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (17) dugc tong hop theo cach
tuong tu nhu Vi du 5 st dung benzyl (S)-5,5-dimetylpyrolidin-2-carboxylat thay cho
benzyl (1R,3S,5R)-2-azabixyclo[3.1.0]hexan-3-carboxylat va R-trifloisopropylamin thay

cho 1-amino-3,3-diflo-N-metylxyclobutan-1-carboxamit hydroclorua.

Vi du 18 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-3,6-dimetyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit (raxemic) (18)

-126-



Vi du 22 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-3,6-dimetyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit (chit ddng phan dbi anh riéng ré) (22)

Vi du 23 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-3,6-dimetyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit (chit ddng phan d6i 4nh riéng ré) (23)

N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-3,6-dimetyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (18) dang raxemic dugc
tbng hop theo cach twong ty nhu Vi du 5 st dung benzyl (2S)-5-metylpyrolidin-2-
carboxylat thay cho benzyl (1R,3S,5R)-2-azabixyclo[3.1.0]hexan-3-carboxylat. Cac chét
dong phan 1ap thé riéng 1¢ nay dugc tinh ché tir nguyén liéu raxemic bang cach sic ky
16ng siéu dén han khong d6i xung (Cot OD-H 4,6x100mm, 3,0ml/phat, 30% isopropanol
trong cacbon dioxit). Hop chét rira giai tha nhat (0,85 phut) duoc 4n dinh cdu tric cta
hop chét (22) va hop chat rira gidi thtt hai (1,29 phut) duoc 4n dinh céu tric ciia hop chét
(23).

Vi du 19 N-(3-xyano-4-flophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-3,6-dimetyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit (19)
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N-(3-xyano-4-flophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-

oxoaxetyl)-3,6-dimetyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (19) duoc tong hop theo
cach twong tu nhu Vi du 5 st dung benzyl (2S)-5-metylpyrolidin-2-carboxylat thay cho
benzyl (1R,3S,5R)-2-azabixyclo[3.1.0]hexan-3-carboxylat va 3-xyano-4-floanilin thay

cho 3-clo-4-floanilin.

Vi du 20 N-(3-clo-4-flophenyl)-3,6-dimetyl-7-(2-0x0-2-(((R)-1,1,1-triflopropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (h6n hop chira cac chat
ddng phan khéong ddi quang) (20)

Vi_du 24 N-(3-clo-4-flophenyl)-3,6-dimetyl-7-(2-0x0-2-(((R)-1,1,1-triflopropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (chit dong phin Kkhong
dbi quang riéng 18) (24)

Vi_du 25 N-(3-clo-4-flophenyl)-3,6-dimetyl-7-(2-ox0-2-(((R)-1,1,1-triflopropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (chat dong phin khong
dbi quang riéng 16) (25)

Hbn hop chit ddng phan khong ddi quang chira N-(3-clo-4-flophenyl)-3,6-dimetyl-7-(2-
ox0-2-(((R)-1,1,1-triflopropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-
carboxamit (20) duogc téng hop theo cach twong tu nhu Vi du 5 sit dung benzyl (2S)-5-
metylpyrolidin-2-carboxylat thay cho benzyl (1R.,3S,5R)-2-azabixyclo[3.1.0]hexan-3-
carboxylat va R-trifloisopropylamin thay cho 1-amino-3,3-diflo-N-metylxyclobutan-1-
carboxamit hydroclorua. Cac chét ddng phan lap thé riéng 1é dugc tinh ché tir hdn hop
nay chira cac chét ddng phan khong d6i quang bang cach sic ky 16ng siéu dén han khong
dbi xung (Cot ID, 4,6x150mm, 3,0ml/phut, 30% isopropanol trong cacbon dioxit). Pic
th@ nhat 1,06 phut 24, pic thit hai 1,79 phut 25
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Vi _du 21 N-(3-clo-4-flophenyl)-6-metyl-7-(2-((3-metyl-1,1-dioxidothietan-3-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (21)

Cl
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N-(3-clo-4-flophenyl)-6-metyl-7-(2-((3-metyl-1,1-dioxidothietan-3-yl)amino)-2-
oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (21) duoc tdng hop theo cach twong
te nhu Vi du 6 st dung 3-amino-3-metylthietan 1,1-dioxit thay cho axit 1-(1H-1,2,3-
triazol-4-yl)xyclopropan-1-amin diclohydric.

Vi du 26 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-((3-metyl-1,1-dioxidothietan-3-
yl)carbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxamit (26)

6-metyl-N-(3,4,5-triflophenyl)-2,3-dihydro-
1H-pyrolizin-5-carboxamit

F
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metyl 6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxylat
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axit 2-(6-metyl-5-((3,4,5-
metyl 2-(6-metyl-5-((3,4.5- triflophenyl)carbamoyl)-2,3-dihydro-
triflophenyl)carbamoyl)-2,3-dihydro- 1 H-pyrolizin-7-yl)-2-oxoaxetic
1H-pyrolizin-7-yl)-2-oxoaxetat
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N‘§<] 7-(2-((1-(1H-1,2,3-triazol-4-
N, N yl)xyclopropyl)amino)-2-oxoaxetyl)-6-
H metyl-N-(3,4,5-triflophenyl)-2,3-dihydro-

1 H-pyrolizin-5-carboxamit

Budc 1 Metyl 6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxylat (52,1 mg, 0,291mmol) va
3.4,5-trifloanilin (85,5 mg, 0,581mmol, 2 duong luong) trong tetrahydrofuran (6mL)
dugc cho phan tmg véi lithi hexametyldisilazan (IM trong tetrahydrofuran, 0,87mL,
0,87mmol, 3 duong luong) & nhiét do modi trudong trong 30 phit. Hon hop phan tng duge
bd sung nuée (30mL) va hdn hgp nay duge chiét bang etyl axetat (30mL x3). Lép hitu
co duoc rira béng nude mudi (30mL) va dugc 1am kho trén natri sulfat. Dung méi dugc
loai b dudi ap suét giam va Hon hop tho nay dugc tinh ché bang sic ky léng cao ap pha
d4o diéu ché (Cot Phenomenex Luna C18, 5% dén 100% gradien axetonitril trong nuéc
v6i 0,1% TFA) dé tao ra 6-metyl-N-(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-
carboxamit LCMS-ESI+ (m/z): [M+H] © dugc tinh toan d6i v6i CisH1aF3sN2O: 295,1;
theo thuc té: 295,1.

Buéc 2 6-metyl-N-(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (54,6 mg,
0,186mmol) dugc cho phan (mg voi metyl 2-clo-2-oxoaxetat (68,2 mg, 0,557mmol) véi
su ¢6 mit cia nhom clorua (123,7 mg, 0,928mmol) trong 1,2-dicloetan (2mL) ¢ nhiét do
moi truongtrong 3,5 h. Hon hop phéan tng duoc bb sung vao xelit (3 g), nude (0,5mL),
tetrahydrofuran (15mL) va EtOAc (80mL) va dugc khudy & nhiét do moi truongtrong 30
phut. Hén hop nay duge loc qua xelit (3 g) sir dung etyl axetat (30mL x2). Loai b6 dung
moi, tiép d6 1a tinh ché bang sic ky long cao ap pha ddo diéu ché (Cot Phenomenex Luna
Cl18, 5% dén 100% gradien axetonitril trong nuéc véi 0,1% TFA) thu duge metyl 2-(6-
metyl-5-((3,4,5-triflophenyl)carbamoyl)-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat:
LCMS-ESI+ (m/z): [M+H] * duoc tinh toan déi v6i C1sHiFsN2O4: 381,1; theo thuec té:
381,1.
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Budc 3 Metyl 2-(6-metyl-5-((3,4,5-triflophenyl)carbamoyl)-2,3-dihydro-1H-pyrolizin-7-
yl)-2-oxoaxetat (26,6 mg, 0,070mmol) dugc cho phan Gng véi nude lithi hydroxit 2N
(1mL) trong metanol (2mL) va tetrahydrofuran (ImL) & nhiét d0 moi truong trong 30
phut. Hon hop nay duoc axit hoa bang axit clohydric 1N (4mL) trong bé nuéc da lanh.
Hbn hop nay duge chiét bang etyl axetat (30mL x2) va 16p hitu co gom ladugc rira bang
nude mubi (30mL) va dugc lam kho trén natri sulfat. Sau khi loc, dung moi dugc loai bo
dé tao ra axit 2-(6-metyl-5-((3.4,5-triflophenyl)carbamoyl)-2,3-dihydro-1H-pyrolizin-7-
yl)-2-oxoaxetic tho: LCMS-ESI+ (m/z): [M+H] * dugc tinh toan d6i v6i C17H1aF3N204:
367,1; theo thuc té: 367,1.

Buoc 4 Axit 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin diclohydric (20,5 mg,
0,165mmol, 2 duong lugng) va axit 2-(6-metyl-5-((3,4,5-triflophenyl)carbamoyl)-2,3-
dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic (30,2 mg, 0,082mmol) dugc cho phan tng véi 2-
(7-aza-1H-benzotriazol-1-yl)-1,1,3,3-tetrametyluroni ~ hexaflophosphat (94,1 mg,
0,247mmol) véi su c6 mat cua N,N-diisopropyletylamin (63,9 mg, 0,495mmol) trong
1,2-dicloetan (2mL) va duoc khudy trong 16 h & nhiét do méi trudng. Dung dich nay
dugc bd sung nude mudi (30mL) va hdn hop nay duge chiét bang etyl axetat (30mL x3).
L6p hitu co gom lai duoc rira bang nuéce mudi (30mL) va dugc 1am khd trén natri sulfat.
Sau khi loc, dung méi dugc loai bo va phan lang cin dugc tinh ché bang sic ky 16ng cao
ap pha dao diéu ché (Cot Phenomenex Luna C18, 5% dén 100% gradien axetonitril trong
nuée véi 0,1% TFA) dé tao ra 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-6-metyl-N-(3,4,5-triflophenyl)-2,3-dihydro- 1 H-pyrolizin-5-carboxamit (26).

Vi_du_ 27 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(2-0xa-6-azaspiro[3.3]heptan-6-
carbonyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit (27)
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N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(2-oxa-6-azaspiro[ 3.3 [heptan-6-
carbonyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxamit (27) duogc téng hop theo céach twong tu nhu Vi du 8 st dung 2-oxa-6-
azaspiro[3.3]heptan thay cho 3-amino-3-metylthietan 1,1-dioxit.

Vi du 28 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(6-(metylsulfonyl)-2,6-
diazaspiro[3.3]heptan-2-carbonyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxamit (28)
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N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(6-(metylsulfonyl)-2,6-diazaspiro[ 3.3 Jheptan-2-
carbonyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxamit (28) dwoc téng hop theo céch twong ty nhu Vi du 8 st dung 2-
(metylsulfonyl)-2,6-diazaspiro[3.3]heptan thay cho 3-amino-3-metylthietan 1,1-dioxit.
Vi du 29 N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-
yl)xyclobutyl)amino)-2-0x0axetyl)-6-metyl—2,3-dihydr0-1H-pyrolizin-S-carboxamit
(29)
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metyl-2,3-dihydro-1H- flophenyl)carbamoyl)-6-metyl-2,3-
pyrolizin-7-yl)-2-oxoaxetic dihydro-1H-pyrolizin-7-yl)-2-
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Buwéc 1. Dung dich Lithi bis(trimetylsilyl)amit (1,0 M trong tetrahydrofuran, 2,39mL,
2,4mmol) duogc bd sung qua bom tiém trong 2 phit vao hdn hop di duoc khudy chira axit
2-(5-(metoxycarbonyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic (150 mg,
0,597mmol) va 3-clo-4-floanilin (400 mg, 2,39mmol) trong tetrahydrofuran (5,0mL) &
0°C. Sau 10 phut, hon hop phin tng dugc lam 4m dén nhiét d6 moi truong. Sau 19 h,
dung dich nudc amoni clorua bdo hoa (10mL) va dietyl ete (125mL) duogc bd sung vio
lan luot. L6p hitu co duge rira lién tiép béng dung dich nuéc hydro clorua (0,5 M, 2 x
100mL) va nuéc mudi (50mL), duoc lam khd qua magie sulfat khan, duoc loc, va dugc
co trong didu kién ap suét thap dé tao ra axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic.

Buéc 2. 1-((Dimetylamin)(dimetyliminio)metyl)-1H-[1,2,3]triazolo[4,5-b]pyridin 3-oxit
hexaflophosphat(V) (391 mg, 1,03mmol) dugc bd sung & dang chét rin vao hdn hop da
dugc khudy chia axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-7-yl)-2-oxoaxetic (150 mg, 0,411mmol), 3,3-diflo-1-(1H-1,2,3-triazol-4-
yl)xyclobutan-1-amini clorua (95,3 mg, 0,452mmol), va 4-metylmorpholin (226 pL,
2,06mmol) trong N,N-dimetylformamit (5,0mL) & nhi¢t d0 mdi truong. Sau 17 h,
piperidin (500 pL) dugc bd sung. Sau 30 phut, hén hgp phan tng dugc tinh ché bang
HPLC diéu ché pha dao (10-100% axetonitril trong nudc, axit trifloaxetic 0,1%) dé tao ra
N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (29).
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Téng hop 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amini clorua

Ph Ph
HO - O 4 e — 0 0
H(+33N Bude 1 }\NH Budc 2 }\NH
©) — O - = (0] H
F Cl F F
F F F
3,3-diﬂ0-1- benzyl (3’3_diﬂ0_1_ benzyl (3,3-d1ﬂ0—1—formy1
(hydroxymetyl)xyclobutan-1-  (hydroxymetyDxyclobutyl) xyclobutyl)carbamat
amini clorua carbamat
Ph Ph
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Budc 3 )\NH // Budc 4 )\NH _ Budce 5 HoN )
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F F F Cl
F F F
benzyl (1-etylnyl-3,3- benzyl (3,3-diflo-1-(1H- 3,3-diflo-1-(1H-1,2,3-
difloxyclobutyl)carbamat 1,2,3-triazol-4- triazol-4-yl)xyclobutan-1- -
yDxyclobutyl)carbamat amini clorua

Budéc 1-3. Benzyl (2,5-dioxopyrolidin-1-yl) cacbonat (696 mg, 2,79mmol) duoc bd sung
& dang chat rin vao hdn hop da duoc khudy chira 3,3-diflo-1-(hydroxymetyl)xyclobutan-
l-amini clorua (485 mg, 2,79mmol) va N-etyl-N-isopropylpropan-2-amin (1,22mL,
6,99mmol) trong diclometan (20mL) ¢ nhiét d0 moi truong. Sau 19 h, nudc (SmL) va
dietyl ete (100mL) dwoc bd sung vio lan luot. Lép hitu co duge rira bang dung dich
nude hydro clorua (2 x 70mL) va nudce (70mL), duge 1am kho qua magie sulfat khan,
duogc loc, va dugce co trong diéu kién ap suét thép. Phén léng can duoc hoa tan trong
diclometan (20mL), va dung dich thu dugc dugc khqu ¢ nhiét do0 modi truong.
Dess—Martin periodinan (1,78 g, 4,19mmol) duoc bd sung & dang chét ran. Sau 4 h, dung
dich nuéc natri thiosulfat (1,0 M, 25mL) va dietyl ete (100mL) dugc bd sung vio lan
luot. L6p hitu co dwoc rira bang dung dich nuéc natri bicacbonat bdo hoa (2 x 100mL)
va nude (100mL), duge lam khd qua magie sulfat khan, dugc loc, va dugce cd trong diéu
kién ap suét thép. Phén léng can dugce hoa tan trong metanol (20mL), kali cacbonat (1,16
g, 8,38mmol) duoc bd sung & dang chét rén, va hdn hop khong ddng nhét thu duge dugc
khudy & 0°C. dimetyl (1-diazo-2-oxopropyl)phosphonat (629 uL, 4,19mmol) dugc bd
sung qua bom tiém. Sau 5 phut, hdn hop phan ung dugc lam 4m dén nhiét d6 moi

trudong. Sau 15 h, hdn hop phan tng duge loc qua xelit, va banh loc dugc chiét bang etyl
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axetat (80mL). Phan loc duoc cb trong diéu kién ap sut th?ip, va phén léng can duoc hoa
tan trong dietyl ete (100mL). Lép hitu co duge rira bang nude (50mL), duge 1am kho qua
magie sulfat khan, dugc loc, va dugce cd trong diéu kién 4p sudt thap. Phan lang cin duoc
tinh ché bang cach sic ky cot nhanh trén silicagel (0 dén 10% etyl axetat trong hexan) dé
tao ra benzyl (1-etynyl-3,3-difloxyclobutyl)carbamat.

Budce 4. Azidotrimetylsilan (344 pL, 2,59mmol) dugc bd sung qua bom tiém vio hdn
hop di duoc khudy chita benzyl (1-etynyl-3,3-difloxyclobutyl)carbamat (491 mg,
1,85mmol) va déng(I) iodua (17,6 mg, 92,5 umol) trong N,N-dimetylformamit (3,5mL)
va metanol (0,4mL) & nhiét d0 mdi trudong, va hdn hop thu dugc duge gia nhiét dén
100°C. Sau 6 h, hdn hop phan tng duoc lam lanh dén nhiét @6 moi trudong, va dietyl ete
(130mL) duoc bd sung. Lép hitu co duge rira lién tiép bang hdn hop chira nuéc mubi va
nude (thé tich 1:1, 100mL) va nudc (100mL), duge 1am khd qua magie sulfat khan, dugc
loc, va duogc cb trong didu kién ap suét thap. Phén ling cin duoc tinh ché bang cach sic
ky cOt nhanh trén silicagel (0 dén 40% etyl axetat trong hexan) dé tao ra benzyl (3,3-
diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)carbamat.

Buwge 5. Hén hop khong dong nhét chia benzyl (3,3-diflo-1-(1H-1,2,3-triazol-4-
yl)xyclobutyl)carbamat (307 mg, 0,995mmol) va paladi trén cacbon hoat hoa (10% khéi
lwong/khdi lwong, 248 mg, 23,3 pmol) trong etanol (10mL) & nhiét dO moi truong duge
dat trong 1 at (100 kPa) khi hydro va dugc khudy manh. Sau 1,5 h, hon hop phan tng
dugc loc qua xelit, va banh lgc dugc chiét bang etyl axetat (80mL). Dung dich hydro
clorua (4 M trong 1,4-dioxan, 0,5mL) dugc bb sung qua bom tiém vao phan loc, va hén
hop thu duge duge xody manh trong 1 phut va sau do dugc cd trong diéu kién ap suét

thép dé tao ra 3,3-diflo-1 -(1H-1,2,3-triazol-4-yl)xyclobutan-1-amini clorua.
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Vi du 30 (1aR,6aR)-N-(3-xyano-4-flophenyl)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (30)

3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-
5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxylat
3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat thd tir Vi du 5 duoc tinh ché biang cach
sdc ky cot silicagel rira gidi voi 0-10% metanol trong diclometan. Nguyén li€u nay duogc
chuyén hoa thanh (1aR,6aR)-N-(3-xyano-4-flophenyl)-5-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit mong muén (30) theo cach twong ty nhu

Vi du 5, Budc 6 sit dung 5-amino-2-flobenzonitril thay cho 3-clo-4-floanilin.

Vi du 31 7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(3,4-diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (31)

F
O
N F
N
\ /) N
o) Me
HN © 31
HNTN\
N
N F
F

7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (31) duoc tong hop theo
cach tuong tw nhur Vi du 29 st dung 3,4-difloanilin thay cho 3-clo-4-floanilin.
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Vi du 32 7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (32)
O

N /Q/F
N
\ N
0 Me
(0]
32
HN
HE\\
N F
F

7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-(4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (32) dugc tbng hop theo
cach tuwong tu nhu Vi du 29 st dung 4-floanilin thay cho 3-clo-4-floanilin.

Vi du 33 (1aS,6bR)-N-(3-clo-4-flophenyl)-6-(2-((3,3-diflo-1-

(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa[a]pyrolizin-4-carboxamit (33)

H H Bude 1 H H . H H p
ZAS OH " oBn Budc 2 "~ oBn Budc 3
/\{ u( /\{

N N \ N

H 0o H 0o o)
0}/&0
/O
H H H o H
OH O (0]
N J B 6
N \{ = O~ Budc 4 H 1 ) o~ Budc 5 N o uwocC
o o) () o — H O\
(@)
(0] \ \ N\
O Vo HG o

—NH

Bwée 1. Ruou benzylic (4,2 g, 39mmol) dugc bd sung vao thionyl clorua (2,0 g,
17,3mmol) & 0°C. Sau do, hén hop nay dugc bd sung axit (1S,2R,5R)-3-
azabixyclo[3.1.0]hexan-2-carboxylic (0,5 g, 3,9mmol). Phan tmg dugc dé dén nhiét do
mdi trudng va duoc khudy trong 12 h. Sau d6, hon hop phan tmg duge phan cach bang

amoni clorua bdo hoa va etyl ete. Sau d6 nudc dugc lay ra va bazo hoa va dugc chiét
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bing etyl axetat, cac chit hitu co sau d6 dugce 1am kho qua magie sulfat dé tao ra benzyl
(1S,2R,5R)-3-azabixyclo[3.1.0]hexan-2-carboxylat. Nguyén liéu dugc dung sau d6 ma
khong can tinh ché thém. LCMS-ESI+ (m/z): [M+H] *: 218,05.

Buwée 2. Dung dich chira benzyl (1S,2R,5R)-3-azabixyclo[3.1.0]hexan-2-carboxylat (0,4
g, 1,84mmol) va N-etyldiisopropylamin (0,9mL, 5,5mmol) trong diclometan (20mL)
duoc khuéy & 0°C khi metyl clooxoaxetat (0,25mL, 2,7mmol) duoc bd sung tung giot.
Hén hop phan g dugc 1am 4m dén nhiét 46 mdi truong va duoc khudy trong 1 gio, tai
thoi diém d6 hdn hop phan tmg duoc lam ngudi bang cach rét vao dung dich nude lanh
chira natri bicacbonat bdo hoa. Sau khi pha nuéc duoc chiét ba lan bang diclometan, cac
pha hitu co gom lai dugc rua béng nude mudi, duoc lam kho trén natri sulfat, dugc loc,
va dung mdi dugce loai bo trong didu kién ap suét thdp dé tao ra benzyl (1S,2R,5R)-3-(2-
metoxy-2-oxoaxetyl)-3-azabixyclo[3.1.0]hexan-2-carboxylat ma dugc dung sau do

khong can tinh ché. LCMS-ESI+ (m/z): [M+H] *: 303,99.

Buwéc 3. Huyén phu chita benzyl (1S,2R,5R)-3-(2-metoxy-2-oxoaxetyl)-3-
azabixyclo[3.1.0]hexan-2-carboxylat (0,44 g, 1,5mmol) va 10% khéi luong paladi trén
cacbon (~50% nudc, 0,15 g, 0,7mmol) trong etanol (20mL) dugc khudy trong mot moi
trurong khi hydro trong 2 h. Khi hoan thanh phan ung, hdn hop thd nay dugc loc qua xelit
bing nude rira etanol va duogc cd trong diéu kién 4p suét thap dé tao ra axit (1S,2R,5R)-
3-(2-metoxy-2-oxoaxetyl)-3-azabixyclo[3.1.0]hexan-2-carboxylic ma dugc dung sau d6

ma khong can tinh ché thém. LCMS-ESI+ (m/z): [M+H] *: 213,93.

Buée 4. Dung dich chira oxalyl clorua (0,3mL, 3,6mmol) va 1% DMF trong toluen
(0,5mL) trong toluen (10mL) dugc bd sung timg giot axit (1S,2R,5R)-3-(2-metoxy-2-
oxoaxetyl)-3-azabixyclo[3.1.0]hexan-2-carboxylic thd (0,7mmol) trong diclometan
(4mL). Dung dich thu dugc dugce khudy & nhiét d6 moi trudong trong 1 gio. Dung dich
nay duge ¢d va phan lang cin duge lam bay hoi ddng thoi bang toluen (10mL). Phan cin
thu dugc dugc lam khé trong chan khong trong 30 phut dé tao ra thd metyl 2-
((1S,2R,5R)-2-(clocarbonyl)-3-azabixyclo[3.1.0]hexan-3-yl)-2-oxoaxetat.

Sau khi metyl 2-((1S,2R,5R)-2-(clocarbonyl)-3-azabixyclo[3.1.0]hexan-3-yl)-2-
oxoaxetat thd néu trén duoc hoa tan trong axetonitril (4mL), 2,6-di-tert-butylpyridin
(0,24mL, 1,0 mmol) tiép do 1a etyl 2-oxopent-3-ynoat (0,2 mL, 1,53mmol) duoc bd sung
vao. Dung dich thu dugc duge khudy & nhiét d6 moi trudng trong 2 h. Hon hop nay duoc
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cd va phan ling can dugc tinh ché bang cach sic ky cot silicagel rira giai v6i 0-50% etyl
axetat trong hexan dé tao ra metyl (1aS,6bR)-6-(2-etoxy-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa[a]pyrolizin-4-carboxylat. LCMS-ESI+ (m/z): [M+H] ": 291,96.

Buéc 5. Metyl (1aS,6bR)-6-(2-etoxy-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa[a]pyrolizin-4-carboxylat (0,1 g, 0,4mmol) dugc hoa tan trong
MeOH (5mL), dung dich nay lam lanh dén 0°C va NaOH IN (0,5mL) dugc bd sung,
phan ung dugc khudy trong 30 phiit cho dén khi phan tmg hoan toan, phan ting duoc
ngung tu xubng va dugc 1am bay hoi hai lan bang toluen dé tao ra axit 2-((1aS,6bR)-4-
(metoxycarbonyl)-5-metyl-1,1a,2,6b-tetrahydroxyclopropa[a]pyrolizin-6-yl)-2-oxoaxetic
ma dugce dung sau d6 ma khong can tinh ché thém. LCMS-ESI+ (m/z): [M+H] *:
262,05.

Buwée 6. Dung dich chta axit 2-((1aS,6bR)-4-(metoxycarbonyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa[a]pyrolizin-6-yl)-2-oxoaxetic =~ (60 mg,  0,228mmol), 1-
[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini  3-oxid hexaflophosphat
(HATU, 129  mg, 0,342mmol) va  3,3-diflo-(1-metylaminocarbonyl)-1-
xyclobutanamin hydroclorua (37 mg, 0,228mmol) trong DMF (3mL) duoc khudy & nhiét
d6 moi truong khi N,N-diisopropyletylamin (0,11mL, 0,68mmol) dugc b6 sung. Sau 30
phut & nhiét d trong phong, hdn hgp phan ung duge pha loang bang ety axetat va duoc
rira bang nudc amoni clorua bao hoa (x 2), nuéc natri bicacbonat bao hoa (x 2), va nudc
mudi (x 1). Sau khi cac phan doan nudc dugc chiét bang etyl axetat (x 1), cic phan doan
hitu co duoc két hop, 1am kho qua magie sulfat. Sau khi loc, dung moi duge loai bo va
phan ling cin dugc tinh ché bang cach sic ky cot silicagel rira giai 0-100% etyl axetat
trong hexan dé tao ra metyl (1aS,6bR)-6-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa[a]pyrolizin-4-carboxylat. LCMS-ESI+ (m/z): [M+H] ": 408,22.
Bwdéce 7. Dung dich (1aS,6bR)-6-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-5-metyl-1,1a,2,6b-tetrahydroxyclopropala]pyrolizin-4-carboxylat (102 mg,
0,25mmol) trong THF (2mL), MeOH (2mL) va nudc (3mL) dugc bd sung LiOH 1IN
(1,6mL) ¢ nhiét do trong phong. Hon hop thu dugc dugc khudy trong bé 60°C trong 8 h.
Sau khi hdn hop phan tmg duoc pha lodng bang nudce va dugce axit hoa bang HCI 1IN, san

phém dugc chiét bing etyl axetat (6 x). Cac phan chiét gom lai dugc lam kho bang magie
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sulfat, dugc c6, va dugc lam kho dé tao ra axit (1aS,6bR)-6-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa[a]pyrolizin-4-carboxylic thé: LCMS-ESI+ (m/z): [M+H] ™
394,25.

Buée 8. Dung dich chura axit (1aS,6bR)-6-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa[a]pyrolizin-4-carboxylic (99 mg, 0,25mmol), 3-clo-4-flo anilin (35
mg, 0,25mmol) va 1-[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat (HATU, 141 mg, 0,38mmol) trong DMF (3mL) duogc khudy & nhiét do
moi treong khi N,N-diisopropyletylamin (0,13mL, 0,75mmol) dugc bd sung. Sau 1,25 h
& nhiét d6 trong phong, hdn hop phan tmg dugc pha loang bang etyl axetat (30mL) va
dugc rira bing nuéc amoni clorua bdo hoa (x 2), nude natri bicacbonat bdo hoa (x 2), va
nude mudi (x 1). Sau khi cac phan doan nuéc duge chiét bang etyl axetat (x 1), cac phan
doan hitu co dugc két hop, 1am kho qua magie sulfat. Phan ting dugc b sung 2,6-lutidin
(0,ImL, 1,0mmol), hén hop nay dugc ngung tu thanh mang méng va dugc gia nhi€t cho
t61 khi phan Gmg xay ra hoan toan ma dugc tinh ché bing cich HPLC pha dao 0-100%
axetonitril trong nuéc dé tao ra (1aS,6bR)-N-(3-clo-4-flophenyl)-6-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropala|pyrolizin-4-carboxamit (33).

Vi du 34 (1aR,6bS)-N-(3-clo-4-flophenyl)-6-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-5-metyl-1,1a,2,6b-
tetrahydroxyclopropa|a]pyrolizin-4-carboxamit (34)

Hop chét 34 dugc téng hop theo cach trong tu nhu Vi du 33, sir dung axit (1R,2S,5S)-3-

azabixyclo[3.1.0]hexan-2-carboxylic thay cho axit (1S,2R,5R)-3-

azabixyclo[3.1.0]hexan-2-carboxylic.

Vi du 35 N-(3-xyano-4-flophenyl)-7-(2-((3,3-diflo-1-
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(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxamit (35).

N-(3-xyano-4-flophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (35) dugc tong hop theo
cach twong tu nhu Vi du 3 st dung 3-xyano-4-floanilin thay cho 3-clo-4-floanilin.

Vi du 36 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-
metyl-N-(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (36)

[0009] 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-N-
(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (36) duoc tong hop theo
cach tuong tu nhur Vi du 3 st dung 3,4,5-trifloanilin thay cho 3-clo-4-floanilin.

Vi du 37 N-(3-xyano-4-flophenyl)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-

yl)xyclobutyl)amino)-Z-OXOaxetyl)—6-metyl-2,3-dihydr0-lH-pyrolizin-S-carboxamit
(37)

0 /@/
N F
\ /) N
o) Me
HN °
HNTN 37
N=
N F
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N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1 H-pyrolizin-5-carboxamit (37) duoc tong hop theo
cach tuong tw nhu Vi du 29 st dung 5-amino-2-flobenzonitril thay cho 3-clo-4-floanilin.
Vi du 38. (1aR,6aR)-5-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-

oxoaxetyl)-4-metyl-N-(3,4,5-triflophenyl)-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (38)

Vi du 38 duogc té)ng hop theo cach twong tu nhu Vi du 5 st dung 3,4,5 triflo anilin thay
cho 3-clo-4-flo anilin.

Vidu 39 (1aR,6aR)-N-(3-clo-4-flophenyl)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-
yDxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (39).
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= NHs  F

1-etylnyl-3,3-difloxyclobutan-1-
amini triflometansulfonat

Buéce 2
@]
metyl (1aR,6aR)-5-(2-etoxy-2- axit (1aR,6aR)-5-(carboxycarbonyl)-
oxoaxetyl)-4-metyl-1,1a,6,6a- 4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[]pyrolizin-3- tetrahydroxyclopropa[b]pyrolizin-3-
carboxylat carboxylic

F
R F
Budce 3
Z
7z
2
. N (1aR,6aR)-N-(3-clo-4-flophenyl)-5-(2-((1-
3H-[1,2,3]triazolo[4,5-b]pyridin-3-y] etynyl-3,3-difloxyclobutyl)amino)-2-
(1aR,6aR)-5-(2-((1-etynyl-3,3- oxoaxetyl)-4-metyl-1,1a,6,6a-

difloxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxylat

tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit

R F
Buoc 4 N N
— N |

HN

(1aR,6aR)-N-(3-clo-4-flophenyl)-5-(2-((3,3-
diflo-1-(1H-1,2,3-triazol-4-
yl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa| b]pyrolizin-3-
carboxamit

Bwéc 1. Dung dich chira metyl (1aR,6aR)-5-(2-etoxy-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa|b]pyrolizin-3-carboxylat (2,500 g, 8,58mmol) trong
tetrahydrofuran (20mL), metanol (20mL), va nuéc (20mL) duoc bd sung lithi hydroxit
1M (25,75mL). Sau khi hdn hop thu dugc duoc khudy & 65°C trong 8 h, dung dich nay
duoc co dé loai bo dung moéi hitu co, va dung dich nudc con lai duge pha loang béng
nudce, duge axit héa, va sau do san phém duoc chiét béng etyl axetat. Cac dich chiét
dugc lam kho qua magie sulfat. Sau khi loc, dung mdi duoc loai bo dé thu dugc axit

(1aR,6aR)-5-(carboxycarbonyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
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carboxylic: LCMS-ESI+ (m/z): [M+H] * dugc tinh toan déi véi Ci2Hi2NOs: 250,07;
theo thuc té: 249,94,

Budc 2. Dung dich chira axit (1aR,6aR)-5-(carboxycarbonyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylic (230 mg, 0,923mmol), 1-etynyl-3,3-
difloxyclobutan-1-amini triflometansulfonat, ma duoc didu ché tir benzyl (1-etynyl-3,3-
difloxyclobutyl)carbamat (291,4 mg, 1,099mmol), 1-[bis(dimetylamin)metylen]-1H-
1,2,3-triazolo[4,5-b]pyridini 3-oxit hexaflophosphat (844,3 mg, 2,221mmol) trong N,N-
dimetylformamit (5mL) dugc khudy & 0°C khi N,N-diisopropyletylamin (1,6mL,
9,185mmol) duoc bd sung. Sau 1 h, hdn hgp phén Gng dugc pha lodng bang etyl axetat
(50mL), duoc rua bang 10% nudc Xitric axit (x 2), natri bicacbonat bdo hoa (x 2), va
nude mudi (x 1). Sau khi cac phan doan nude dugce chiét bang etyl axetat (x 1), cac phan
doan hiru co dugc két hop, lam kh6 qua magie sulfat. Sau khi loc, dung moi dugc loai bo
va phén ling can dugc tinh ché bang céach sic ky cot silicagel rira giai 0-90% etyl axetat
trong hexan dé tao ra 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-((1-etynyl-
3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat: 'H NMR (400 MHz, Cloroform-d) &
8,76 (dd, J = 4,5, 1,4 Hz, 1H), 8,46 (dd, J = 8,4, 1,4 Hz, 1H), 7,49 (d, J = 1,4 Hz, 1H),
7,48 - 7,45 (m, 1H), 4,48 (t, J= 6,0 Hz, 1H), 3,65 (dd, J= 19,3, 6,9 Hz, 1H), 3,40 (d, J=
19,2 Hz, 1H), 3,20 (h, J = 13,5, 12,9 Hz, 4H), 2,76 (s, 3H), 2,53 (s, 1H), 2,14 (p, J = 6,2
Hz, 1H), 1,17 (dt, J = 8,6, 6,1 Hz, 1H), 0,54 - 0,39 (m, 1H) ): LCMS-ESI+ (m/z):
[M+H] * duoc tinh toan ddi véi CasHisF2NgO4: 481,14; theo thuc té: 480,86.

Bwéc 3. Dung dich chta 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-((1-
etynyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat (46,2 mg, 0,096mmol) va 3-clo-4-
floanilin (50,3 mg, 0,346mmol) trong diclometan (3mL) duoc bd sung 2,6-lutidin
(0,05mL, 0,429mmol) va hén hop thu dugc duge ¢ thanh dau. Dau thu dugc duge gia
nhiét trong bé 100°C trong 22 h. Phan ling cin duogc hoa tan trong diclometan va nguyén
lidu khong hoa tan duge loc bd. Sau khi c6 phan loc, phin ldng can dugc tinh ché bing
cach sic ky cot silicagel rira giai 0-20% metanol trong diclometan dé tao ra (1aR,6aR)-N-
(3-clo-4-flophenyl)-5-(2-((1-etynyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropal b]pyrolizin-3-carboxamit: 'H NMR (400 MHz,
Axetonitril-d3) & 8,26 (s, 1H), 7,89 (dd, J = 6.8, 2,6 Hz, 1H), 7,82 (s, 1H), 7,53 (ddd, J =
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9,0, 4,2, 2,6 Hz, 1H), 7,23 (t, J=9,1 Hz, 1H), 4,30 (tt, J= 5,9, 1,9 Hz, 1H), 3,35 (dd, J =
18,7, 6,8 Hz, 1H), 3,25 - 3,05 (m, 5H), 2,79 (s, 1H), 2,49 (s, 3H), 2,12 - 2,02 (m, 1H),
1,08 (dt, J= 8,6, 5,8 Hz, 1H), 0,32 - 0,19 (m, 1H): F NMR (376 MHz, Axetonitril-d3)
5 -88,61 (dp, J=198.8, 11,1 Hz, 1F), -93,14 (dp, J= 198.9, 12,6 Hz, 1F), -123,80 (ddd, J
= 89, 6,8, 4,3 Hz, 1F): LCMS-ESI+ (m/z): [M+H] * dugc tinh toan dbi voi
C24H20CIF3N303: 490,11; theo thue té: 490,17.

Buwéc 4. Dung dich chta (laR,6aR)-N-(3-clo-4-flophenyl)-5-(2-((1-etynyl-3,3-
difloxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (23,8 mg, 0,049mmol) trong N,N-
dimetylformamit /metanol (hdn hop véi ty 18 9:1, 2mL) duge khudy trong bé 0°C dong
thoi khi agon dugc suc trong 30 phit. Dung dich nay dugc bd sung dong iodua (2,00 mg,
0,0105mmol) trong moi trudmg khi agon va khi agon nay dugc suc tiépvao hdén hop thu
dugc trong 5 phut. Sau khi azidotrimetylsilan (15 mg, 0,130mmol) dugc bd sung vao hén
hop nay, 1o thu dugc duoc giit chat va hdn hop nay dugc khudy trong bé 100°C trong 12
h. Hon hop phan tng duoc pha loang bang etyl axetat va dugc rira bang dung dich lithi
clorua 5% (x 2). Sau khi cac phan doan nudc dugc chiét bang etyl axetat (x 1), cic phan
doan hitu co duogc Kkét hop va lam khd qua magie sulfat. Sau khi loc, dung mdi duoc loai
b6 va phan lang can dugc tinh ché biang cach sic ky cot silicagel 0-20% metanol trong
diclometan dé tao ra (laR,6aR)-N-(3-clo-4-flophenyl)-5-(2-((3,3-diflo-1-(1H-1,2,3-
triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (39).

Téng hop 1-etynyl-3,3-difloxyclobutan-1-amini clorua

R R F
Q F % o
PS Bude ® F>|/ ~0
FZ H o/\© - . s = NHj F
benzyl (1-etynyl-3,3- 1-etynyl-3,3-difloxyclobutan-1-

difloxyclobutyl)carbamat amini triflometansulfonat

Buwée Dung dich chira benzyl (1-etynyl-3,3-difloxyclobutyl)carbamat (291,4 mg,
1,099mmol) va anisol (0,36mL, 3,312mmol) trong diclometan (4mL) dugc khudy trong
bé 0°C khi axit triflometanesulfonic (0,2mL, 2,260mmol) duoc bd sung. Sau 2 phut, hon
hop nay duoc khudy o nhiét do trong phong trong 2,25 h. Hoén hop phan tmg duoc pha

-145-



35746

lodng bang nuée (~40mL) va duge raa bang hdn hop chita ete va hexan (1:3, 40mL x 1).
Phan doan nuéc thu duoc duge cb6 sit dung may c6 quay chian khong dé thu dugc 1-
etynyl-3,3-difloxyclobutan-1-amini triflometansulfonat th6: LCMS-ESI+ (m/z): [M+H]
* dugc tinh toan di voi CeHsFaN: 132,06; theo thyc té: 131,91.

Vi du 40 (1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-

oxoaxetyl)-4-metyl-N-(3,4,5-triflophenyl)-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (40).

FF
Y F
N
" N
N [ H N F
HN
F

(1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-4-
metyl-N-(3,4,5-triflophenyl)-1,1a,6,6a-tetrahydroxyclopropal b]pyrolizin-3-carboxamit
(40) duoc téng hop theo cach tuong tu nhu Vi du 39 sir dung 3,4,5-trifloanilin thay cho
3-clo-4-floanilin.

40

Vi du 41 (1aR,6aR)-N-(3-xyano-4-flophenyl)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-
yDxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (41).
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axit (1aR,6aR)-5-(carboxycarbonyl)-4-
metyl-1,1a,6,6a-
tetrahydroxyclopropa[]pyrolizin-3- 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl
carboxylic (1aR,6aR)-5-(2-metoxy-2-oxoaxetyl)-4-
metyl-1,1a,6,6a-
tetrahydroxyclopropa[ b]pyrolizin-3-
carboxylat
N
//N 7
F F

axit 2-((1aR,6aR)-3-((3-xyano-4-
flophenyl)carbamoyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-

metyl 2-((1aR,6aR)-3-((3-xyano-4-
flophenyl)carbamoyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-

oxoaxetat oxoaxetat
N
/
F 74
Budc 4 .

N
N
HN

(1aR,6aR)-N-(3-xyano-4-flophenyl)-5-(2-((3,3-
diflo-1-(1H-1,2,3-triazol-4-
yDxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit

Bwéce 1. Dung dich chira axit (1aR,6aR)-5-(carboxycarbonyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylic (299,5 mg, 1,202mmol) trong N,N-
dimetylformamit (6mL) va metanol (0,6mL) dugc khudy trong bé 0°C va 1-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini  3-oxit hexaflophosphat
(1150,1 mg, 3,025mmol) tiép d6 1a N,N-diisopropyletylamin (1,5mL, 8,612mmol) dugc
bd sung vao. Sau 2 phiit, hdn hop nay duoc khudy & nhiét do trong phong. Sau 30 phit,
hdn hgp phan ung dugc pha loang bang etyl axetat va dugc rira bang dung dich lithi
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clorua 5% (x 2). Sau khi cac phan doan nu6c dugc chiét bang etyl axetat (x 1), cdc phan
doan hiru co duogc két hop, lam kho qua magie sulfat. Sau khi loc, dung moi dugce loai bod
va phén léng can dugc tinh ché bang cach sic ky cot silicagel rira giai 0-100% etyl axetat
trong hexan dé thu dugc 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-metoxy-2-
oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[ b]pyrolizin-3-carboxylat: ~ LCMS-
ESI+ (m/z): [M+H]* dugc tinh todn déi v6i C1sHisNsOs: 382,12; theo thuc té: 381,82.

Buéc 2. Dung dich chia 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-metoxy-
2-oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[ ]pyrolizin-3-carboxylat ~ (138,7
mg, 0,364mmol) va 5-amino-2-flobenzonitril (153,8 mg, 1,130mmol) trong diclometan
(2mL) dugc b sung 2,6-lutidin (0,17mL, 1,460mmol) va dung dich thu duge dugc cd dé
tao ra dau. Dau thu du’cjc dugc gia nhiét trong bé 70°C trong 20 h. Sau khi phén léng can
duoc nghién béng N,N-dimetylformamit va duoc loc, phﬁn loc dugc tinh ché béng HPLC
diéu ché pha dao (10-100% axetonitril trong nude, axit trifloaxetic 0,1%) dé thu dugc
metyl 2-((1aR,6aR)-3-((3-xyano-4-flophenyl)carbamoyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa| b]pyrolizin-5-yl)-2-oxoaxetat: TH NMR (400 MHz, Axetonitril-ds)
5 8,38 (s, 1H), 8,08 (dd, J= 5.7, 2,7 Hz, 1H), 7,89 (ddd, J= 9,2, 4,8, 2,8 Hz, 1H), 7.33 (1,
J=9,0 Hz, 1H), 4,30 (t, J = 5,9 Hz, 1H), 3,88 (s, 3H), 3,20 (dd, J = 18,2, 6,8 Hz, 1H),
3,06 - 2,94 (m, 1H), 2,51 (s, 3H), 2,15 (d, J= 7,8 Hz, 1H), 1,11 (dt, J = 8,7, 6,0 Hz, 1H),
0,39 - 0,29 (m, 1H): F NMR (376 MHz, Axetonitril-d3) & -115,79 - -115,91 (m):
LCMS-ESI+ (m/z): [M+H]* duoc tinh toan déi v6i C20H17FN3O4: 382,12; theo thuc té:
382,14.

Buwée 3. Dung dich chira metyl 2-((1aR,6aR)-3-((3-xyano-4-flophenyl)carbamoyl)-4-
metyl-1,1a,6,6a-tetrahydroxyclopropa| b]pyrolizin-5-yl)-2-oxoaxetat (105,9 mg,
0,278mmol) trong tetrahydrofuran (5mL), metanol (2mL) va nu6e (4mL) dugc khudy &
nhiét do trong phong khi lithi hydroxit IN (0,56mL) dugc bd sung. Sau 30 phut & nhiét
d6 trong phong, hdn hop phéan tmg duoc cb dé loai bé hau hét dung moéi hitu co, duge
pha loang bang nude, dugc axit hoa bang HCI 1IN, va san pham dugc chiét bang etyl
axetat (x 3). Cac phén chiét gom lai dugc lam kho qua magie sulfat. Sau khi loc, dung
mdi duoc loai bd dé thu duoc 2-((1aR.6aR)-3-((3-xyano-4-flophenyl)carbamoyl)-4-
metyl-1,1a,6,6a-tetrahydroxyclopropa[ b]pyrolizin-5-yl)-2-oxoaxit axetic: LCMS-ESI+
(m/z): [M+H]* duogc tinh toan déi v6i C1oH1sFN3O4: 368,10; theo thuc té: 368,08.
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Buwéc 4. Dung dich chira 2-((1aR,6aR)-3-((3-xyano-4-flophenyl)carbamoyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxit axetic (27,6 mg, 75,14
umol), 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin (14,8 mg, 84,98 umol),
va 1-[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxit hexaflophosphat
(65,80 mg, 173,07mmol) trong N,N-dimetylformamit (1,5mL) duoc khqu ¢ nhiét do
trong phong khi N,N-diisopropyletylamin (0,1mL, 574,11 umol) dugc bb sung. Hon hop
phan ung dugc pha loang bang etyl axetat (30mL), dugc rira bang amoni clorua bio hoa
(x 2), natri bicacbonat bdo hoa (x 2), va nudc mudi (x 1). Sau khi cac phan doan nuéc
duge chiét bang etyl axetat (x 1), cac phan doan hiru co dugc két hop va lam khd qua
magie sulfat. Sau khi loc, dung moi duoc loai bo va ph?m léng cin duogc tinh ché béng
HPLC diéu ché pha dao (10-100% axetonitril trong nudc, axit trifloaxetic 0,1%) dé thu
dugc (1aR,6aR)-N-(3-xyano-4-flophenyl)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-
yl)xyclobutyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[ b]pyrolizin-

3-carboxamit (41).

Vi du 42 (1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
ox0axetyl)—N—(3,4-diﬂophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-
3-carboxamit (42)

FF ¥
Jé <
N
. N
A Rat Sy
HN 0
42
(1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(3,4-diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa| b]pyrolizin-3-carboxamit (42)
duge téng hop theo cach tuong ty nhu Vi du 41 st dung 3,4-difloanilin thay cho 3-
xyano-4-floanilin.
Vi_du 43 7-2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (43)
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7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-6-

metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (43) dugc tong hop theo cach tuwong tu
nhu Vi du 29 st dung 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin hydroclorua thay cho
3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amini clorua va 3,4-difloanilin thay cho

3-clo-4-floanilin.

Vi du 44 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (44)
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Buéc 1. Dung dich chita (2-metoxy-2-oxoaxetyl)-L-prolin (8,75 g, 43,5mmol) trong
hdn hop 3:1 chira toluen:diclometan (80mL) ¢ 0°C duoc bd sung timg giot oxalyl clorua
(7,4mL, 86mmol), tiép d6 1a N,N-dimetylformamit (0,1mL). Phan tmg dung dich dugc
Jam 4m dén nhiét o mdi truong dugc khudy trong 2 gio, tai thoi diém d6 dung moi duge
loai bé trong diéu kién ap sudt thip va phan ling cin dugc tai hoa tan trong axetonitril
(80mL). Dung dich nay duoc bd sung 2,6-lutidin (15mL, 129mmol) tiép d6 1a etyl 2-
oxopent-3-ynoat (5,1mL, 39mmol) va hdn hop phan tng duge khudy qua dém. Sau do,
hdn hop duge ¢b trong didu kién ap suét thap, dugc pha lodng bang etyl axetat, lan luot
duqcr&abéngdung(ﬁchnuécanunﬂckmuabéohbaswjdélana&ickmua,duqclanlkhé
trén natri sulfat, duoc loc, va duogc cod trong diéu kién ap sut thép. Phén léng can duoc
tinh ché bang sic ky silicagel rira giai v6i 0-60% etyl axetat trong hexan dé cho metyl 7-
(2-etoxy-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylat: 'H NMR (400
MHz, Cloroform-d) & 4,36 (q, J = 7,1 Hz, 2H), 4,29 (dd, J = 8,1, 6,6 Hz, 2H), 3,85 (s,
3H), 3,04 — 2,92 (m, 2H), 2,59 (s, 3H), 2,52 — 2,46 (m, 2H), 1,39 (t, ] = 7.2 Hz, 3H).
LCMS-ESI+ (m/z): [M+H] * dugc tinh todn ddi véi CiaHisNOs: 280,12; theo thyc té:
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280,03.

Buéc 2. Dung dich 0°C chtra metyl 7-(2-etoxy-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxylat (5,54 g, 19,8mmol) trong etanol (60mL) duoc bd sung dung dich
nuéc natri hydroxit 4N (SmL, 20mmol). Phan tng dung dich duoc khudy & nhiét d6 0°C
trong 5 phut, tai thoi diém d6 hdn hop nay duoc axit hoa bang cach bd sung nudc axit
clohydric lodng. Hon hop nay dugc phén b giita nuéc va etyl axetat, va pha nudc dugce
chiét ba 1an vao etyl axetat. Cac pha hitu co gom lai duoc rira bang dung dich nudc
amoni clorua bdo hoa, dugc lam kho trén natri sulfat, dugc loc, va dugc c6 trong diéu
kién ap suit thdp dé thu duoc axit 2-(5-(metoxycarbonyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-7-yl)-2-oxoaxetic ma dugc dung sau d6 ma khong can tinh ché thém: '"H NMR
(400 MHz, DMSO-d6) & 4,21 (t, J = 7,3 Hz, 2H), 3,77 (s, 3H), 2,90 (t, J = 7.6 Hz, 2H),
2,49 (s, 3H), 2,42 (p, ] = 7,6 Hz, 2H). LCMS-ESI+ (m/z): [M+H] * dugc tinh todn do6i
v6i C12H14NOs: 252,09; theo thuce té: 252,02.

[0010] Bwée 3. Dung dich chita axit 2-(5-(metoxycarbonyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-7-yl)-2-oxoaxetic (210 mg, 0,84mmol) va 3,4-difloanilin (0,12mL, 1,2mmol)
trong tetrahydrofuran (2,5mL) duoc bd sung dung dich lithi hexametyldisilazit 1M trong
tetrahydrofuran (2,5mL, 2,5mmol). Hon hop phéan tmg dugc khudy trong 18 gid va sau
d6 duge 1am ngudi bang dung dich nuéc amoni clorua bdo hoa. Pha nuéce duge chiét ba
l4n vao dietyl ete va c4c pha hiru co gom lai 14n luot dugc rira bang nude axit clohydric
IM (hai lﬁn), sau d6 1a nuéc mudi, duoc 1am khé trén natri sulfat, dugc loc, va duge co
trong didu kién 4p sut thip dé thu dugc axit 2-(5-((3.4-diflophenyl)carbamoyl)-6-metyl-
2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic ma dugc ding sau d6 ma khong cén tinh ché
thém: LCMS-ESI+ (m/z): [M+H] ™ dugc tinh toan d6i véi C17H1sF2N204: 349,10; theo
thuc té: 349,13.

Buwéc 4. Dung dich axit 2-(5-((3,4-diflophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-7-yl)-2-oxoaxetic (449 mg, 1,29mmol), 1-amino-3,3-diflo-N-metylxyclobutan-
l-carboxamit (233 mg, 1,42mmol), va N-metylmorpholin (0,55mL, Smmol) trong
dimetylformamit (2mL) dugc bd sung 1-[Bis(dimetylamin)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridini-3-oxit hexaflophosphat (0,81 g, 2,1mmol) va dugc khudy trong 30
pht. Sau do, hdn hop phan tmg thd dugc cho di qua thiét bi loc tiém va dugc tinh ché
bang HPLC diéu ché pha dao (10-100% axetonitril trong nude, axit trifloaxetic 0,1%) dé
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thu dugc 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (44).

Vi du 45: (R)-7-2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-/N-(3-
clo-4-flophenyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin carboxamit (45)

F
) Cl
HN F
N
N H
N ) ©
N 45
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axit (28,4R)-1-(tert- 2-benzyl 1-(tert-butyl) (2S,4R)-  (25,4R)-2-((benzyloxy)carbonyl)-4-

butoxycarbonyl)-4-flopyrolidin- - 4-flopyrolidin-1,2-dicarboxylat flopyrolidin-1-ium 2,2,2-trifloaxetat
2-carboxylic

F/', F F//,

: 0 0
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benzyl (25,4R)-1-(2-(tert-butoxy)-2- (25.4R)-1-(2-(tert-butoxy)-2-  fert-butyl 2-((254R)-2-(clocarbony)-

oxoaxetyl)-4-flopyrolidin-2-

-4- idin-2- 4-flopyrolidin-1-yl)-2-oxoaxetat
carboxylat oxoaxetyl)-4 ﬂopyrohdm 2
carboxylic
£ \/ F
; Bude 7 Budc 8
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A \\ ) - \\ y g
0 0 o
© O
tert-butyl (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo- axit (R)-7?(2-etoxy-2-oxoa%xs.styl)-2-ﬂo-6- '
6-metyl-2,3-dihydro-1H-pyrolizin-5- metyl-2,3-dihydro-1H-pyrolizin-5-carboxylic

carboxylat
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(R)-etyl-2-(5-((3-clo-4-flophenyl)carbamoyl)-2-flo-6-

3H-[1,2,3]riazolo[4,5-blpyridin-3-yl (R)-7-(2- metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat

etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-14-
pyrolizin-5-carboxylat
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axit (R)-2-(5-((3-clo-4-flophenyl)carbamoyl)-2-flo-6-
metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic (R)-7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(3-clo-4-flophenyl)-2-flo-6-metyl-2,3-dihydro-
1 H-pyrolizin-5-carboxamit

Buée 1 Hon hop chira axit (2S,4R)-1-(tert-butoxycarbonyl)-4-flopyrolidin-2-carboxylic
(15 g, 66mmol) va xesi cacbonat (32 g, 99mmol) trong N,N-dimetylformamit (100mL)
duge khudy ¢ nhiét do trong phong khi benzyl bromua (9,4mL, 79mmol) duoc bb sung
qua bom tiém. Sau khi dé khudy qua dém & nhiét do trong phong, hdn hop phan (g
duoc pha loang bang nuéc (~ 300mL) va dugc chiét ba lan bang etyl axetat. Cac phén
chiét gom lai dugc rira mot lan b::ing dung dich nudc natri clorua bao hoa, dugc lam kho
qua magie sulfat khan, dugc loc, va dugc ¢6 trong diéu kién ap suét thép. Phan can thod
duoc tinh ché bang sic ky nhanh (silicagel) dé thu dugc 2-benzyl 1-(zerz-butyl) (2S.4R)-
4-flopyrolidin-1,2-dicarboxylat.

[0011]Bwéc 2 Dung dich chtra 2-benzyl 1-(tert-butyl) (2S,4R)-4-flopyrolidin-1,2-
dicarboxylat (6,4 g, 20mmol) trong diclometan (35mL) duoc khudy & nhiét do trong
phong khi axit trifloaxetic (22mL) dugc bd sung. Khi phan tich LC/MS chi ra rang nhém
béo vé duoc loai bd hoan toan, thi hdn hgp nay duge cb trong didu kién 4p suét thap va
(2S,4R)-2-((benzyloxy)carbonyl)-4-flopyrolidin-1-ium trifloaxetat dugc dung sau do.
LCMS-ESI+ (m/z): [M+H] * duogc tinh todn dbi voi C1oHisFNOa: 224,1; theo thuc té:
224.0

Buée 3 Dung dich (25,4R)-2-((benzyloxy)carbonyl)-4-flopyrolidin-1-ium trifloaxetat (st
dung 20mmol) trong diclometan khan (100mL) duoc lam lanh trong bé nudc da trong
diéu kién khi agon. N,N-diisopropyletylamin (17mL, 99mmol) duoc bd sung qua bom
tiém, tiép do 1a tert-butyl oxalyl clorua (3,79 g, 23mmol). Bé nuéc da dugc loai bé va

hén hop nay dugc dé tro lai nhiét d6 trong phong. Hon hop phéan tng duge lam ngudi
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bing nuéc. Pha nuéc duge chiét hai 1in bing diclometan. Phan chiét hitu co gom lai
dugc 1am kho qua magie sulfat khan, dugc loc, va duoc ¢d trong diéu kién ap suét thép.
Phin cin thd duoc tinh ché bing séc ky nhanh (silicagel) dé tao ra benzyl (2S.4R)-1-(2-
(tert-butoxy)-2-oxoaxetyl)-4-flopyrolidin-2-carboxylat. LCMS-ESI+ (m/z): [M+H] *
duogc tinh todn d6i voi CisH2sFNOs: 352,2; theo thue té: 351,8

Buéc 4 Dung dich chita benzyl (25,4R)-4-flo-1-(2-tert-butoxy-2-oxoaxetyl)pyrolidin-2-
carboxylat (6,76 g, 19mmol) trong etanol (100mL) duoc cho phan tmg véi thanh bang
kho nho va d& khudy cho ti khi hét bot (dé khir khi trong dung mdi). Sau do, hdn hop
phén ing duge cho phan Gmg v6i 10% paladi trén cacbon (dugc 1am 4m bang x4p xi 55%
nuée, 0,55 g, 0,23mmol). Binh dugc khudy trong 1 at (100 kPa) khi hydro trong hai gio.
Hén hop nay dugc loc qua dém Xelit chira dét tao silic, va ph?m loc duoc ¢o dé tao ra
axit (2S,4R)-1-(2-(tert-butoxy)-2-oxoaxetyl)-4-flopyrolidin-2-carboxylic. LCMS-ESI+
(m/z): [M+H] * duoc tinh toan dbi véi C1iH17FNOs: 262,1; theo thuc té: 261,7

Buwdéc 5 Hon hop chira oxalyl clorua (5,6mL, 66mmol) va N,N-dimetylformamit (SmL
1% (thé tich/thé tich) N,N-dimetylformamit trong toluen) trong toluen (60mL) dugc bd
sung timg giot dung dich chuoa axit (2S,4R)-1-(2-(tert-butoxy)-2-oxoaxetyl)-4-
flopyrolidin-2-carboxylic (13mmol) trong diclometan (26mL + 15mL rinsate) qua bom
tiém trong 60 phit. Hon hop thu dugc duge khudy & nhiét do trong phong trong 70 phut,
& thoi diém d6 phan tich LC/MS cta phan uge trong metanol chi ra rang c6 su tiéu thu
axit khéi diu dong thoi tao ra metyl este. Hon hop nay dugc co trong diéu kién ap suat
thip, va tert-butyl 2-((2S,4R)-2-(clocarbonyl)-4-flopyrolidin-1-yl)-2-oxoaxetat duoc

dung sau do.

Buéc 6 Tert-butyl 2-((25,4R)-2-(clocarbonyl)-4-flopyrolidin-1-yl)-2-oxoaxetat thd (st
dung 13mmol) dugc hoa tan trong axetonitril (50mL) va cho phan tmg véi 2,6-di-tert-
butylpyridin (4,4mL, 20mmol) va sau do bd sung timg giot etyl 2-oxopent-3-ynoat
(1,8mL, 14mmol). Dung dich thu dugc duoc khudy & nhiét do trong phong trong 4,5 gid
va sau d6 duoc lam lanh qua dém. Hdn hop nay dugc tinh ché bang sic ky nhanh
(silicagel) dé tao ra tert-butyl (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-
1H-pyrolizin-5-carboxylat. LCMS-ESI+ (m/z): [M+H] © dugc tinh todn d6i véi
C17H23FNOs: 340,2; theo thuc té: 340,0.

Buée 7 Tert-butyl (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-
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5-carboxylat (0,99 g, 2,9mmol) dugc hép thu trong DCM (15mL) va qua bom tiém bing
TFA (3,3mL, 43mmol, 15 duong luong). Sau 80 phut khudy & nhiét do trong phong, hon
hop duge bd sung vao xép xi 100mL dung dich nu¢c natri hydro cacbonat bdo hoa. Pha
nudc duoc chiét mot 1an béng diclometan va sau d6 duoc lam lanh trong bé nuge da va
sau d6 dugc axit hoa dén do pH 2 -3 bang cach bd sung timg phan khoang 20% nuéc axit
sulfuric. Huyén phu thu duogc dugc chiét ba 1an bing etyl axetat. Cac phan chiét gom lai
duge rira mot 1an bang dung dich nude natri clorua bao hoa, duge lam kho qua magie
sulfat khan, duoc loc, va cd dén kho trong diéu kién ap sut thap dé tao ra axit (R)-7-(2-
etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylic. LCMS-ESI+
(m/z): [M+H] " dugc tinh toan d6i v6i C13H1sFNOs: 284, 1; theo thuc té: 284,0.

Buwée 8 Dung dich chira axit (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxylic (0,58 g, 2,1mmol) trong N,N-dimetylformamit (10mL) lan luot
duoc cho phan tmg vG6i N,N-diisopropyletylamin (1,1mL, 6,2mmol) va 1-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini ~ 3-oxid  hexaflophosphat
(HATU, 0,86 g, 2,3mmol). Sau 30 phut, phén HATU bd sung (0,10 g, 0,26mmol) dugc
bd sung vao. Sau 15 phut, hdn hop nay dugce phan b gitra etyl axetat va nudc. Pha nudce
duoc chiét ba 14n bang etyl axetat. Cac phan chiét gom lai dugc rira mot 14n bang dung
dich nudc natri clorua bio hoa, dugc 1am kho qua magie sulfat khan, dugc loc, va duogc
c6 trong didu kién 4p suét thdp. Phan can tho dugc tinh ché bang sic ky nhanh (silicagel)
dé tao ra 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-
metyl-2,3-dihydro- 1 H-pyrolizin-5-carboxylat. LCMS-ESI+ (m/z): [M+H] * dugc tinh
toan dbi v6i C1sH17FNsOs: 402,1; theo thuc té: 401,9.

Buwéc 9 Huyén phu chtra 3-clo-4-floanilin (0,12 g, 0,79mmol) va 3H-[1,2,3]triazolo[4,5-
blpyridin-3-yl  (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxylat (0,11 g, 0,26mmol) trong diclometan dugc cho phan tng véi 2,6-lutidin
(0,12mL, 1,1mmol). Hdn hop nay duoc cd trong diéu kién ap suét thép va sau do duogc
gia nhiét qua dém & 80°C. Hdn hop nay dugc tinh ché bang sic ky nhanh (silicagel) dé
tao ra etyl (R)-2-(5-((3-clo-4-flophenyl)carbamoyl)-2-flo-6-metyl-2,3-dihydro-1H-
pyrolizin-7-yl)-2-oxoaxetat. LCMS-ESI+ (m/z): [M+H] * dugc tinh toan dbi véi
C19H1sCIF2N204: 411,1; theo thuc té: 411,2.

Buwée 10 Dung dich chita etyl (R)-2-(5-((3-clo-4-flophenyl)carbamoyl)-2-flo-6-metyl-
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2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat (84 mg, 0,20mmol) trong
tetrahydrofuran/metanol (1:1, 2mL) dugc cho phan g v6i nuée (0,5mL). Thé tich bd
sung cua tetrahydrofuran (4mL) va nué6c (1,5mL) dugc bd sung vao. Huyén phu dugc gia
nhiét va dugc si€u am cho t61 khi ddng nhat va sau do dugc chuyén vao bé nudc da. Lithi
hydroxit monohydrat (13 mg, 0,31mmol) duoc bd sung timg phan. Khi phan tmg dugc
coi la xay ra hoan toan bang cach phan tich LC/MS, né duge axit hoa bang 20% nuéc
axit sulfuric. Hon hop da dugc axit hoa duge chiét ba 14n bang etyl axetat. Céc phan
chiét gom lai dugc rora mot lan béng dung dich nudc natri clorua bao hoa, dugc lam kho
qua magie sulfat khan, dugc loc, va ¢d dén kho trong diéu kién 4p suét thip dé tao ra axit
(R)-2-(5-((3-clo-4-flophenyl)carbamoyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-7-yl)-
2-oxoaxetic. LCMS-ESI+ (m/z): [M+H] © dugc tinh toan dbi voi C17H14CIFaN2O4:
383,1; theo thyc té: 383,1.

Buwdée 11 Hon hop chira 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin dihydroclorua (70
mg, 0,35mmol) va axit (R)-2-(5-((3-clo-4-flophenyl)carbamoyl)-2-flo-6-metyl-2,3-
dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic (78 mg, 0,20mmol) dugc hép thu trong N,N-
dimetylformamit (3mL) va dugc cho phan {ng lan luot v6i N,N-diisopropyletylamin
(0,50mL, 2,9mmol) va HATU (170 mg, 0,45mmol). Sau 40 phut, cic phin bo sung
cta 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin dihydroclorua (70 mg, 0,35mmol) va
HATU (170 mg, 0,45mmol) dugc bd sung vao. Sau 48 gid, hon hop nay duge pha lodng
bang metanol (3mL), cho phéan tng v&i piperidin (0,3mL), va dugc ¢ trong diéu kién ap
suat thép. Phan léng can dugc tinh ché bang HPLC didu ché pha dao (5 - 80% axetonitril
trong nuée, 0,1% chit dém TFA) dé tao ra (R)-7-(2-((1-(1H-1,2,3-triazol-4-
yDxyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-flophenyl)-2-flo-6-metyl-2,3-dihydro-
1H-pyrolizin-5-carboxamit (45).

Vi du 46 (S)-7-2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-/V-(3-
clo-4-flophenyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (46).
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(8)-7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-

flopheny!)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (46) dwoc diéu ché
theo cach twong tu nhur Vi du 45 st dung (2R.4S)-1-(tert-butoxycarbonyl)-4-flopyrolidin-
2-axit carboxylic thay cho axit (2S,4R)-1-(tert-butoxycarbonyl)-4-flopyrolidin-2-

carboxylic.

Vi du 47 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (47)

7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(4-flophenyl)-6-

metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (47) duogc tong hop theo cach tuong tu
nhu Vi du 29 st dung 4-floanilin thay cho 3,4-difloanilin va sir dung 1-amino-3,3-diflo-
N-metylxyclobutan-1-carboxamit hydroclorua thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-

yl)xyclobutan-1-amini clorua.

Vi__du 48: (R)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
oxoaxetyl)-2-flo-N-(4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
(48).
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3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2-etoxy-2- etyl (R)-2-(2-flo-5-((4-flophenyl)carbamoyl)-6-metyl-2,3-
oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5- dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat
carboxylat
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axit (R)-2-(2-flo-5-((4-flophenyl)carbamoyl)-6-

R)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic R-7H2( ( YLy ) )

oxoaxetyl)-2-flo-N-(4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-
5-carboxamit

Bwoéc 1 Huyén phu chtra 4-floanilin (98 mg, 0,88mmol) va 3H-[1,2,3]triazolo[4,5-
blpyridin-3-yl  (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxylat (0,12 g, 0,29mmol) trong diclometan (SmL) dugc cho phan ung véi 2,6-
lutidin (0,14mL, 1,2mmol). Hén hop nay dugc cd trong didu kién 4p suét thap va sau dé
dugc gia nhiét qua dém & 80°C. Hon hop nay dugc tinh ché bang sic ky nhanh (silicagel)
d¢ tao ra etyl (R)-2-(2-flo-5-((4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-7-yl)-2-oxoaxetat. LCMS-ESI+ (m/z): [M+H] * duoc tinh toan dbi véi
C15H18F2N204: 377,1; theo thyc té: 377.2.

Buéec 2 Dung dich chtra etyl (R)-2-(2-flo-5-((4-flophenyl)carbamoyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat (83 mg, 0,22mmol) trong tetrahydrofuran/nudc
(1:1, 6mL) dugc cho phan tmg v6i lithi hydroxit monohydrat (11 mg, 0,27mmol). Khi
phan ung dugc coi la x4y ra hoan toan bang phan tich LC/MS, thi n6 duge axit hoa bang

20% nuée axit sulfuric. Hon hop da dugc axit hoa duge chiét ba lan bang etyl axetat. Cac
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phan chiét gom lai duoc rira mot l4n bang dung dich nuéc natri clorua bio hoa, dugc lam
kh6 qua magie sulfat khan, duoc loc, va c6 dén kho trong diéu kién p sut thap dé tao ra
(R)-2-(2-flo-5-((4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-
oxoaxit axetic. LCMS-ESI+ (m/z): [M+H] * duogc tinh toan d6i véi Ci17HisFaN2Oq:
349,1; theo thyc té: 349,1.

Budéc 3 Hoén hop chira 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin (52
mg, 0,30mmol) va axit (R)-2-(2-flo-5-((4-flophenyl)carbamoyl)-6-metyl-2,3-dihydro-
1 H-pyrolizin-7-yl)-2-oxoaxetic (76 mg, 0,22mmol) dugc hdp thu trong N,N-
dimetylformamit (3mL) va dugc cho phan Ung lan lugt v6i N,N-diisopropyletylamin
(0,30mL, 1,7mmol) va HATU (0,24 g, 0,64mmol). Sau 30 phut, hdn hop ndy dugc pha
lodng bang metanol (~ 3mL), cho phan Gmg v6i 10 giot piperidin, va dugc ¢ trong diéu
kién &p sut thip. Phin ling cin dugc tinh ché bang HPLC diéu ché pha dao (10 — 80%
axetonitril trong nudc, 0,1% chit dém TFA) dé tao ra (R)-7-(2-((3,3-diflo-1-(1H-1,2,3-
triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-2-flo-N-(4-flophenyl)-6-metyl-2,3-dihydro-
1H-pyrolizin-5-carboxamit (48).

Vi du 49: (R)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-/N-
(3,4-diflophenyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (49).
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3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2-etoxy-2- . etyl (R)-2-(5-((3,4-diflophenyl)carbamoyl)-2-flo-6-
oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-  metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat

carboxylat
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axit (R)-2-(5-((3,4-diflophenyl)carbamoyl)-2-flo-6- (R)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic oxoaxetyl)-N-(3,4-diflophenyl)-2-flo-6-metyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit
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Bwéc 1 Huyén phu chea 3.4-difloanilin  (0,11mL, 1,lmmol) va 3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxylat (0,14 g, 0,35mmol) trong diclometan (SmL) dugc cho
phan ung véi 2,6-lutidin (0,16mL, 1,4mmol). Hon hop nay dugce co trong diéu kién ap
sudt thap va sau d6 dugc gia nhiét qua dém & 80°C. Hoén hop nay dugce tinh ché bang sic
ky nhanh (silicagel) dé tao ra etyl (R)-2-(5-((3,4-diflophenyl)carbamoyl)-2-flo-6-metyl-
2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat. LCMS-ESI+ (m/z): [M+H] " dugc tinh todn
d6i voi C1oH1sF3N204: 395,15 theo thuc té: 395,2.

Bude 2 Dung dich chira etyl (R)-2-(5-((3,4-diflophenyl)carbamoyl)-2-flo-6-metyl-
2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetat (0,14 g, 0,35mmol) trong
tetrahydrofuran/nuéc (5:2, 7mL) dugc cho phan tng véi lithi hydroxit monohydrat (30
mg, 0,72mmol). Khi phan tng dugc coi la x4y ra hoan toan bang phan tich LC/MS, né
duoc axit hoa béng 20% nuéc axit sulfuric. Hon hop da duoc axit hoa duge chiét ba 1an
bang etyl axetat. Cac phan chiét gom lai duogc rira mot lan bang dung dich nudc natri
clorua bio hoa, dugc lam kho qua magie sulfat khan, duoc loc, va co dén khé trong diéu
kién 4p suét thap dé tao ra axit (R)-2-(5-((3,4-diflophenyl)carbamoyl)-2-flo-6-metyl-2,3-
dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic. LCMS-ESI+ (m/z): [M+H] * dugce tinh toan ddi
v6i C17H14F3sN204: 367,1; theo thuc té: 367,1.

Buéc 3 Hén hop chtra 1-amino-3,3-diflo-N-metylxyclobutan-1-carboxamit (100
mg, 0,50mmol) va axit (R)-2-(5-((3,4-diflophenyl)carbamoyl)-2-flo-6-metyl-2,3-dihydro-
1 H-pyrolizin-7-yl)-2-oxoaxetic (125 mg, 0,34mmol) dugc hdp thu trong N,N-
dimetylformamit (3mL) va dugc cho phan Ung lan lugt v6i N,N-diisopropyletylamin
(0,30mL, 1,7mmol) va HATU (0,26 g, 0,68mmol). Hon hop nay duge phin b giira etyl
axetat va dung dich nudc natri hydro cacbonat bdo hoa. Pha nude duoc chiét ba 14n bang
etyl axetat. Sau do6, cac pha hitu co gom lai dugc rira lan lugt bang 10% nude axit
clohydric, nuéc, va hdn hop 1:1 chira cac dung dich nuée natri hydro cacbonat va natri
clorua bdo hoa. C4c pha hitu co dugc lam khé qua magie sulfat khan, duoc loc, duoc co,
va dugc ¢6. Phan ling cin dugc tinh ché biang HPLC diéu ché pha dao (15 — 90%
axetonitril trong nudc, 0,1% chdt dém TFA) dé tao ra (R)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-2-flo-6-metyl-
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2,3-dihydro-1H-pyrolizin-5-carboxamit (49).

1-(2-metyl-2H-tetrazol-5-yl)xyclopropan-1-amin hydroclorua

Buée 1 Budc 2

O
A jDL Step 1 i Step 2 Z o
N PN H
benzyl (1- — N“ o7 —— NNy
xyanoxyclopropyl)carbamat [\\l\ N benzyl (1-(2H-metyl-2H-tetrazol-5-

benzyl (1-(2H-tetrazol-5-
yl)xyclopropyl)carbamat

cyanocyclopropyl)carba yl)xyclopropyl)carbamat

mate

N tetrazol-5-
yl)cyclopropyl)carbamate yl)cyclopropyl)carbamate
Budc 3
Step 3 ﬁ\NHz
’\\l\ A N .
1-(2-metyl-2H-tetrazol-5-yl)xyclopropan-1-amin
hydroclorua
hydroclorua

Buéc 1. Hon hop da duoc khudy manh chira benzyl (1-xyanoxyclopropyl)carbamat (1,92
g, 8,89mmol), natri azit (870 mg, 13mmol), va amoni clorua (710 mg, 13mmol) trong
N,N-dimethyformamit (20mL) dugc gia nhiét dén 110°C trong bé cat. Sau 16 h, hon hop
thu duoc dugc dé ngudi t6i nhiét d6 moi truong va duge ¢b trong diéu kién ap suat thap.
Phan ling cin duoc tinh ché bing dugc tinh ché bing HPLC diéu ché pha dao (10-100%
axetonitril trong nudc, axit trifloaxetic 0,1%) dé tao ra benzyl (1-(2H-tetrazol-5-

yl)xyclopropyl)carbamat.

Bwée 2-3. Dung dich Diazometyltrimetylsilan (2,0 M trong hexan, 5,1mL, 10mmol)
duoc bd sung qua bom tiém trong 5 phut vao dung dich da khudy chira benzyl (1-(2H-
tetrazol-5-yl)xyclopropyl)carbamat (2,20 g, 8,49mmol) trong toluen (70mL) va metanol
(20mL) & nhiét do moi trudng. Sau 20 phit, axit axetic dugc bd sung tirng giot qua bom
tiém cho t6i khi ngirg thoét khi va mau vang duoc ti€u tan tu hdn hop phén tng. Phan
ling cin dugc hoa tan trong etanol (70mL), paladi trén cacbon hoat héa (10% khéi
lrong/khdi lwong, 2 g, 2mmol) dugc bd sung, va hdn hgp thu duge duge khudy manh &
nhiét d6 méi trudng. Sau 2 phut, hdn hop thu duge dugc dat trong 1 at (100 kPa) khi
hydro. Sau 90 pht, hdn hop phan tmg dugc loc qua xelit, va banh loc duge chiét bang
etyl axetat (80mL). Dung dich hydro clorua (4 M trong 1,4-dioxan, 3,0mL) dugc bd sung

qua bom ti€ém vao phan loc, va hdn hop thu dugc dugc xody manh trong 1 phut va sau do
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duogc cb trong diéu kién ap suit thip dé tao ra 1-(2-metyl-2H-tetrazol-5-yl)xyclopropan-
1-amin hydroclorua.

Vi du 50. N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(2-metyl-2H-tetrazol-5-
yl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(2-metyl-2H-tetrazol-5-yl)xyclopropyl)amino)-2-
oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (50) duoc tong hop theo cach twong
tw nhu Vi du 2 st dung hdn hop chia 1-(2-metyl-2H-tetrazol-5-yl)xyclopropan-1-amin
hydroclorua va 1-(1-metyl-1H-tetrazol-5-yl)xyclopropan-1-amin hydroclorua thay cho
(R)-trifloisopropylamin.

Vi du 51. N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(5-metyl-4H-1,2,4-triazol-3-
yDxyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

fuy i,

1-(((benzyloxy)carbonyl)amino)xyclopropan-1-carboxylic

H,N ( :
0~_NH o}
Y . Os\/ 4 bude /NX
0] NH — = N NH,

>( | ZEL )/NH

tert-butyl hydrazincarboxylat HO O 1-(5-metyl-4H-1,2,4-triazol-3-yl)xyclopropan-1-amin

1-(5-metyl-4H-1,2,4-triazol-3-yl)xyclopropan-1-amin  dugc tong hop tir tert-butyl
hydrazincarboxylat va axit 1-(((benzyloxy)carbonyl)amino)xyclopropan-1-carboxylic

trong 4 budce theo quy trinh mo ta trong WO 2009070485A1.
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N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(5-metyl-4H-1,2,4-triazol-3-
yl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (51) duoc
tdng hop theo cach twong ty nhu Vi du 6 Bude 6 st dung 1-(5-metyl-4H-1,2,4-triazol-3-
yl)xyclopropan-1-amin thay cho axit 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin
diclohydric.

Vidu 52 (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(3-clo-4-flophenyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

metyl (1aR,6aR)-5-(2-etoxy-2-oxoaxetyl)-4- axit 2-((1aR,6aR)-3-(metoxycarbonyl)-4-
metyl-1,1a,6,6a- metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3- tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-
carboxylat oxoaxetic

Buéce 3
N
N . N
metyl (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol- /

4-yl)xyclopropyl)amino)-2-oxoaxetyl)-4- metyl (1aR,6aR)-4-metyl-5-(2-ox0-2-((1-(2-

metyl-1,1a,6,6a- ((2-(trimetylsilyl)etoxy)metyl)-2H-1,2,3-

tetrahydroxyclopropa[bpyrolizin-3- triazol-4-yl)xyclopropyl)amino)axetyl)-
carboxylat 1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-

3-carboxylat

Cl
F
N Budce 5 N
\ O/\ N N
//Si\/\ N HN
(1aR,6aR)-N-(3-clo-4-flophenyl)-4-metyl-5-(2- (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-
0x0-2-((1-(2-((2~(trimetylsilyl)etoxy)metyl)-2H- y)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-

flophenyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[s]pyrolizin-3-carboxamit
52

1,2,3-triazol-4-yl)xyclopropyl)amino)axetyl)-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit
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Buwée 1va2 Metyl  (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat duoc tong
hop theo cach twong tu nhu Vi du 54, budc 4, su dung 1-(1H-1,2,3-triazol-5-
yl)xyclopropyl)amin hydroclorua ~ thay  cho  3,3-diflo-(1-metylaminocarbonyl)-1-
xyclobutanamin hydroclorua: 'H NMR (400 MHz, Cloroform-d) 6 7,77 (s, 1H), 7,60 (s,
1H), 4,43 (d, J = 6,3 Hz, 1H), 3,89 (s, 3H), 3,56 - 3,39 (m, 1H), 3,23 (d, J = 18,9 Hz,
1H), 2,56 (s, 3H), 2,04 (s, 1H), 1,49 (s, 2H), 1,36 (s, 2H), 1,09 (s, 1H), 0,29 (s, 1H).
LCMS-ESI+ (m/z): [M+H] © dugc tinh toan d6i v6i CigH2oN504: 370,2; theo thuc té:
370,1.

Buée 3 Hoén  hop chta  metyl  (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-
yh)xyclopropyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat (56,5 mg, 0,153mmol) va kali
cacbonat (42,3 mg, 0,306mmol) trong N,N-dimetylformamit (1,5mL) duoc khudy &
nhiét 36 méi truong khi 2-(trimetylsilyl)etoxymetyl clorua (32 uL, 0,184mmol) dugc b
sung. Hon hop thu duoc dugc khudy & nhiét do mdi truong trong 1,5 h. Hoén hop phan
ung dugce pha lodng bing etyl axetat va dugc rira bang nude(x 1). Sau khi cdc phén doan
nuée duge chiét bang etyl axetat (x 1), cdc phan doan hiru co gom lai duwgc lam kho bang
magie sulfat. Sau khi loc, dung mdi duoc loai b6 va phén ling cin dugc tinh ché bang
cach sic ky cot silicagel rira giai 0-100% etyl axetat trong hexan dé tao ra chat dong
phan chinh tinh khiét 1a ((2-(trimetylsilyl)etoxy)duoc metyl hoa metyl (1aR,6aR)-5-(2-
((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat: 'H NMR (400 MHz, Cloroform-d) 5
7,68 (s, 1H), 7,51 (s, 1H), 5,56 (s, 2H), 4,43 (ddt, J = 6,0, 3,8, 1,8 Hz, 1H), 3,89 (s, 3H),
3,66 - 3,56 (m, 2H), 3,51 (dd, J = 19,0, 6,9 Hz, 1H), 3,24 (dt, ] = 19,1, 1,2 Hz, 1H), 2,57
(s, 3H), 2,13 - 1,92 (m, 1H), 1,52 - 1,45 (m, 2H), 1,36 - 1,29 (m, 2H), 1,07 (dt, J = 8,6,
6,0 Hz, 1H), 0,94 - 0,86 (m, 2H), 0,28 (ddd, J = 6.4, 5.1, 2,0 Hz, 1H), -0,03 (s, 9H).
LCMS-ESI+ (m/z): [M+H] ™ dugc tinh toan dbi véi C24H34N505Si: 500,2; theo thuc
té: 500,0.

Buéc 4 Dung dich chita chit ddng phan chinh tinh khiét néu trén la ((2-
(trimetylsilyl)etoxy)dugc metyl héa metyl (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-
yl)xyclopropyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat ~ (29,9 mg,  0,060mmol)  trong
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tetrahydrofuran (0,5mL), metanol (0,5mL) va nuéc (ImL) dugc khudy khi lithi hydroxit
IN (0,185mL) duoc bd sung. Hon hop nay dugce hdi luu & 70°C bé trong 6 h. Hon hop
phan tng dugc pha loang bang nudc mudi, dugc axit héa bang axit clohydric 1N
(~0,19mL), va dugc chuyén dén phéu tach st dung nudce mubi va etyl axetat. Sau khi hai
phan doan duogc tach, phin doan nudc dugc chiét béng etyl axetat (x 1). Cac phan doan
hitu co gom lai dugc lam kho bang magie sulfat. Sau khi loc, dung méi duoc loai bo dé
tao ra axit (laR,6aR)-4-metyl-5-(2-0x0-2-((1-(2-((2-(trimetylsilyl)etoxy)metyl)-2H-
1,2,3-triazol-4-yl)xyclopropyl)amino)axetyl)-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylic thd. LCMS-ESI+ (m/z): [M+H] * dugc
tinh todn déi vai CosH3NsOsSi: 486,2; theo thuc té: 486,0.

Dung dich chtra axit (1aR,6aR)-4-metyl-5-(2-o0x0-2-((1-(2-((2-
(trimetylsilyl)etoxy)metyl)-2H-1,2,3-triazol-4-yl)xyclopropyl)amino)axetyl)-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylic tho (0,060mmol) va 1-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxit hexaflophosphat (35,6
mg, 0,094mmol) trong N,N-dimetylformamit (1,5mL) dugc khqu & nhiét d6 moi trudong
khi N,N-diisopropyletylamin (0,05mL, 0,287 mmol) dugc bd sung. Sau 1 h, hén hop
phan ing dugc pha lodng bang etyl axetat va dugc ria bang nuéc amoni clorua (x 2),
nudc natri bicacbonat (x 2), va nuéc mubi (x 1). Sau khi cac phan doan nudc duge chiét
bang etyl axetat (x 1), cac phan doan hitu co duoc két hop, duogc 1am kho bing magie
sulfat. Sau khi loc, dung mdi duoc loai bd va phan ling can duge 1am bay hoi dong thoi
bang toluen (x 2), dugc lam khd cd trong chén khong trong 30 phut dé tao ra 3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-4-metyl-5-(2-ox0-2-((1-(2-((2-
(trimetylsilyl)etoxy)metyl)-2H-1,2,3-triazol-4-yl)xyclopropyl)amino)axetyl)-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat thd. LCMS-ESI+ (m/z): [M+H] * dugc
tinh toan dbi v6i CasH34NoOsSi: 604,3; theo thuc té: 604,0.

Dung dich chira 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-4-metyl-5-(2-ox0-2-((1-
(2-((2-(trimetylsilyl)etoxy)metyl)-2H-1,2,3-triazol-4-yl)xyclopropyl)amino)axetyl)-

1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat thd va 3-clo-4-floanilin (36 mg,
0,247mmol) trong 2-metyltetrahydrofuran (2mL) dugc bd sung 2,6-lutidin (0,05 mL,
0,429mmol) & nhiét do moi trudong. Hon hop thu dugc dugc giir chat va dugce gia nhiét &
80°C trong 111,5 h. Sau hdn hop phén tng dugc cd, phﬁn léng cin duoc tinh ché béng

sdc ky cot silicagel rira giai 0-100% etyl axetat trong hexan dé thu duoc somewhat san
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phdm khong tinh khiét. San phAm khong tinh khiét duoc tinh ché tiép bang cach sic ky
cot silicagel rira giai 0-6% metanol trong diclometan dé tao ra (1aR,6aR)-N-(3-clo-4-
flophenyl)-4-metyl-5-(2-0x0-2-((1-(2-((2-(trimetylsilyl)etoxy)metyl)-2H-1,2,3-triazol-4-
yl)xyclopropyl)amino)axetyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit
chira cac tap chét khong dang ké: '"H NMR (400 MHz, Cloroform-d) & 7,81 (dd, J = 6,5,
2,6 Hz, 1H), 7,69 (s, 1H), 7,51 (s, 1H), 7,43 (s, 1H), 7,38 (ddd, J = 8,9, 4,0, 2,8 Hz, 1H),
7,12 (t, T = 8,7 Hz, 1H), 5,56 (s, 2H), 4,53 - 4,41 (m, 1H), 3,67 - 3,57 (m, 2H), 3,51 (dd, J
= 19,0, 6,9 Hz, 1H), 3,31 - 3,16 (m, 1H), 2,61 (s, 3H), 2,06 (p, J = 6,0 Hz, 1H), 1,54 -
1,45 (m, 2H), 1,38 - 1,30 (m, 2H), 1,25 (s, 1H), 1,10 (dt, ] = 8,6, 6,0 Hz, 1H), 0,96 - 0,86
(m, 2H), 0,35 - 0,26 (m, 1H), -0,03 (s, 9H). ""F NMR (376 MHz, Cloroform-d) & -
120,73 (ddd, J = 8,7, 6,5, 4,1 Hz). LCMS-ESI+ (m/z): [M+H] * duoc tinh toan d6i véi
Ca9H3sCIFNgO4Si: 613,2; theo thuc té: 613,0.

Buée 5 (1aR,6aR)-N-(3-clo-4-flophenyl)-4-metyl-5-(2-ox0-2-((1-(2-((2-
(trimetylsilyl)etoxy)metyl)-2H-1,2,3-triazol-4-yl)xyclopropyl)amino)axetyl)-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (11,4 mg, 0,019mmol) dugc hoa tan
trong diclometan (1mL) va etanol (0,1mL) va dugc khudy & nhiét do trong phong khi
axit trifloaxetic (0,25mL, 3,265mmol) dugc bd sung. Hon hop thu duge dugc khuéy i}
nhiét do moi trudng trong 9 h. Sau khi hdn hop phan Gng dugc co, phan ling cin dugc
hoa tan trong N,N-dimetylformamit, dugc loc, va dugc tinh ché béng HPLC diéu ché
(cot, Gemini 10u C18 110A, AXI/; 250 x 21,2 mm) rira giai 10-90% axetonitrle (0,1%
TFA) trong nude (0,1% TFA). San pham chira phan doan dugc két hop va freeze-dugc
lam khé dé tao ra (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(3-clo-4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit.

Vi du 53. 7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-6-
metyl-N-(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
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7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-N-
(3.4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (53) duoc tong hop theo
cach twong tu nhu Vi du 29 st dung 3,4,5-trifloanilin thay cho 3-clo-4-floanilin.

Vi du 54. (1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-
N-(3-clo-4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit

N=
Ny

S

(1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-4-

flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (54) duoc
tong hop theo cach twong tw nhu Vi du 5 st dung 1-(1,3,4-thiadiazol-2-yl)xyclopropan-
l-amin hydro bromua thay cho 3,3-diflo-(1-metylaminocarbonyl)-1-xyclobutanamin

hydroclorua.

Vi du 55. 7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(2-(diflometyl)pyridin-4-yl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)pyridin-4-yl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit ~ (55)  duoc
téng hop theo cich twong tu nhu Vi du 29 st dung 2-(diflometyl)pyridin-4-amin thay
cho 3-clo-4-floanilin.

Vi du 56 (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-
N-(2-(diflometyl)pyridin-4-yl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
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carboxamit.

metyl (1aR,6aR)-5- (2-((1-
etynylxycloprppyl)amino)-2-oxoaxetyl)- 4-
metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-
carboxylat

metyl (1aR,6aR)-5- (2-etoxy-2-oxoaxetyl)-
4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-
carboxylat

(1aR,6aR)-N-(2-(diflometyl)pyridin-4-y1)-5-(2-
((1-ethynylxyclopropyl)amino)-2-oxoaxetyl)-4-
metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-
5-(2-((1-ethynylxyclopropyl)amino)-2-
oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat

Budc 4 N
HN
(1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)pyridin-4-y1)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

56

Buwéc 1 va 2 3H-[1,2,3]triazolo[4,5-b]pyridin-3-y] (1aR,6aR)-5-(2-((1-
etynylxyclopropyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxylat dugc tong hop theo cach twong tw nhu Vi
du 5, budc 4 va 5, sit dung 1-etynylxyclopropan-1-amin hydroclorua thay cho 3,3-diflo-
(1-metylaminocarbonyl)-1-xyclobutanamin hydroclorua: 'H NMR (400 MHz,
Cloroform-d) & 8,75 (dd, J = 4,5, 1,4 Hz, 1H), 8,46 (dd, J = 8,4, 1.4 Hz, 1H), 7,49 (s,
1H), 7,46 (dd, J = 8,4, 4,5 Hz, 1H), 4,47 (tt,J = 5.9, 1,9 Hz, 1H), 3,68 (dd, J = 19,4, 6.9
Hz, 1H), 3,48 - 3,36 (m, 1H), 2,74 (s, 3H), 2,19 (s, 1H), 2,17 - 2,08 (m, 1H), 1,42 - 1,32
(m, 2H), 1,23 - 1,11 (m, 3H), 0,45 (ddd, J = 6,5, 5.2, 2,1 Hz, 1H). LCMS-ESI+ (m/z):
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[M+H]* duoc tinh toan dbi v6i CooH1sNeOs: 431,2; theo thyc té: 430,9.

Buéc 3  Dung dich chtra 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-((1-
etynylxyclopropyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat (59,6 mg, 0,138mmol) va 2-
(diflometyl)pyridin-4-amin (61,2 mg, 0,425mmol) trong diclometan (3mL) duoc bb sung
2.6-lutidin (0,07mL, 0,601 mmol) va hdn hop thu dugc dugc cd thanh dau. Dau thu dugc
duogc gia nhiét trong bé 60°C trong 4 h, va trong bé 100°C trong 17 h. Hon hop phan tng
duoc tinh ché bing cach sic ky cot silicagel rira giai 0-20% metanol trong diclometan dé
thu duge (1aR,6aR)-N-(2-(diflometyl)pyridin-4-y1)-5-(2-((1-etynylxyclopropyl)amino)-
2-oxoaxetyl)-4-metyl-1,1a,6 ,6é-tetrahydroxyclopropa[b]pyrolizin-3 -carboxamit: H
NMR (400 MHz, Cloroform-d) & 8,57 (d, J = 5,5 Hz, 1H), 7,83 (d, J = 2,1 Hz, 1H), 7,78
(s, 1H), 7,75 (dd, T = 5,7, 2,0 Hz, 1H), 7,44 (s, 1H), 6,63 (t, J = 55,4 Hz, 1H), 4,48 (dd, J
=6,9, 5,0 Hz, 1H), 3,58 (dd, J = 19,2, 6,9 Hz, 1H), 3,39 - 3,22 (m, 1H), 2,61 (s, 3H), 2,18
(s, 1H), 2,15 - 2,03 (m, 1H), 1,42 - 1,32 (m, 2H), 1,20 - 1,06 (m, 3H), 0,32 (ddd, J = 6,4,
5.1,2,1 Hz, 1H). F NMR (376 MHz, Cloroform-d) 8 -116,58 (d, J = 55,3 Hz). LCMS-
ESI+ (m/z): [M+H] * dugc tinh toan di véi CosHarFaN4Os: 439,2; theo thyc té: 439,2.

Buwéc 4 Dung dich chtta (1aR,6aR)-N-(2-(diflometyl)pyridin-4-yl)-5-(2-((1-
etynylxyclopropyl)amino)-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (22,2 mg, 0,05lmmol) trong N,N-
dimetylformamit / metanol (9:1 hdn hop, 2mL) dugc dit trong éng c6 thanh day chira
ddng iodua (1,4 mg, 7,351 umol) va azidotrimetylsilan (30 mg, 0,260mmol) dugc bd
sung vao hdn hop nay. Ong thu dugc dugc giit chat va hdn hop nay duge khudy trong bé
100°C trong 12 h. Hon hop phan ung dugc pha loang bing etyl axetat va dugc rira bang
nudce (x 2). Sau khi cac phan doan nudc dugc chiét bang etyl axetat (x 1), cac phan doan
hitu co dugc két hop, dugc lam kho béng magie sulfat. Sau khi loc, dung moi dugc loai
b6 va phan ling cin dugc tinh ché bang cach sic ky cot silicagel rira giai 0-14% metanol
trong diclometan dé thu duoc san pham khong tinh khiét. San pham khong tinh khiét nay
duge tinh ché tiép bang HPLC didu ché (cot, Gemini 10u C18 110A, AXI/; 250 x 21,2
mm) ria giai 10-90% axetonitril (0,1% TFA) trong nuée (0,1% TFA) dé thu dugc
(1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)pyridin-4-yl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit.
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Vi du 57. (1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-
4-metyl-N-(3,4,5-triflophenyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit

(1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-4-metyl-N-

(3.4,5-triflophenyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (57) dugc
tbng hop theo cach tuong tw nhw Vi du 38 sir dung 1-(1,3,4-thiadiazol-2-yl)xyclopropan-
l-amin hydro bromua thay cho 3,3-diflo-(1-metylaminocarbonyl)-1-xyclobutanamin

hydroclorua.
Vi du 58. (1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-
N-(3-xyano-4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit (58)

(1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-xyano-
4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (58)
duoc téng hop theo cach twong tu nhu Vi du 30 st dung 1-(1,3,4-thiadiazol-2-
yl)xyclopropan-1-amin hydro bromua thay cho 3,3-diflo-(1-metylaminocarbonyl)-1-

xyclobutanamin hydroclorua.

Vi du 59. 7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(2-(diflometyl)-3-flopyridin-4-yl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
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7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)-3-flopyridin-4-y1)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (59)
duoc téng hop theo cach tuong tw nhu Vi du 29 sit dung 2-(diflometyl)-3-flopyridin-4-
amin thay cho 3-clo-4-floanilin.

Vi du 60. N-(3-clo-4-flophenyl)-7-(2-((1-etynyl-3,3-difloxyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

N-(3-clo-4-flophenyl)-7-(2-((1-etynyl-3,3-difloxyclobutyl)Jamino)-2-oxoaxetyl)-6-metyl-
2,3-dihydro-1H-pyrolizin-5-carboxamit (60) dugc tong hop theo cich twong tu nhu Vi
du 29 st dung 1-etynyl-3,3-difloxyclobutan-1-amin triflometansulfonat thay cho 3,3-
diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin hydroclorua.

Vi du 61. (1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-
N-(3,4-diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit
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(1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[ b]pyrolizin-3-carboxamit (61)
dugc téng hop theo cach twong tw nhu Vi du 42 st dung 1-(1,3.4-thiadiazol-2-
yl)xyclopropan-1-amin hydro bromua thay cho 3,3-diflo-(1-metylaminocarbonyl)-1-
xyclobutanamin hydroclorua.

Vi du 62. (1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-
N-(2-(diflometyl)pyridin-4-yl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-

3-carboxamit

(1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)pyridin-4-yl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit (62) dugc tong hop theo cach twong tw nhu Vi du 56 s dung 1-(1,3,4-
thiadiazol-2-yl)xyclopropan-1-amin ~ hydro  bromua thay cho  3,3-diflo-(1-
metylaminocarbonyl)-1-xyclobutanamin hydroclorua.

Vi du 63 (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(2-(diflometyl)-3-flopyridin-4-yl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (63)

63

(1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)-3-flopyridin-4-yl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit (63) dugc tong hop theo cach twong tu nhu Vi du 56 st dung 2-(diflometyl)-
3-flopyridin-4-amin thay cho 2-(diflometyl)pyridin-4-amin.
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Vi du 64. N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(5-metyl-1,3,4-oxadiazol-2-
yl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

NTO
N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(5-metyl-1,3,4-oxadiazol-2-
yl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (64) duoc
tong hop theo cach twong tu nhu Vi du 2 sir dung 1-(5-metyl-1,3,4-oxadiazol-2-
yl)xyclopropan-1-amin thay cho R-trifloisopropylamin.

Vi _du 65. 6-metyl-7-(2-((1-(5-metyl-1,3,4-oxadiazol-2-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

N=
6-metyl-7-(2-((1-(5-metyl-1,3,4-oxadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-
(3.4,5-triflophenyl)-2,3-dihydro- 1 H-pyrolizin-5-carboxamit (65) duoc tong hop theo
cach trong tu nhur Vi du 64 sir dung 3,4,5-trifloanilin thay cho 3-clo-4-floanilin.

Vi du 66. N-(3-clo-4-flophenyl)-6-metyl-7-(2-ox0-2-((1-
phenylxyclopropyl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
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N-(3-clo-4-flophenyl)-6-metyl-7-(2-0x0-2-((1-phenylxyclopropyl)amino)axetyl)-2,3-
dihydro-1H-pyrolizin-5-carboxamit (66) duoc tong hop theo cach twong tu nhu Vi du 2

sir dung 1-phenylxyclopropan-1-amin thay cho R-trifloisopropylamin.

Vi du 67. 6-metyl-7-(2-oxo0-2-((1-phenylxyclopropyl)amino)axetyl)-N-(3,4,5-
triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

6-metyl-7-(2-oxo-2-((1-phenylxyclopropyl)amino)axetyl)-N-(3,4,5-triflophenyl)-2,3-
dihydro-1H-pyrolizin-5-carboxamit (67) duoc tong hop theo cach twong ty nhu Vi du 66
stt dung 3,4,5-trifloanilin thay cho 3-clo-4-floanilin.

Vi du 68. (1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-
N-(2-(diflometyl)-3-flopyridin-4-yl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

N S
(1aR,6aR)-5-(2-((1-(1,3,4-thiadiazol-2-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)-3-flopyridin-4-yl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit (68) duoc téng hop theo céch twong tw nhu Vi du 63 st dung 1-(1,3,4-
thiadiazol-2-yl)xyclopropan-1-amin ~ hydro ~ bromua  thay cho  3,3-diflo-(1-

metylaminocarbonyl)-1-xyclobutanamin hydroclorua.

Vi du 69. 7-2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (69)
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Bwée 1: Lithi hydroxit (1N, 12,9mL, 12,9mmol) dugc bd sung vao dung dich chua
metyl 7-(2-etoxy-2-oxoaxetyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxylat (1,2 g,
4,29mmol) trong metanol. Hon hop nay dugc lam Am va tit ca cac nguyeén liéu dugc hoa
tan. Dung dich ny duoc gia nhiét & 60°C trong 8h. Phan (mg dugc pha loang bang nuée
(10mL) va phan 16n metanol dugc loai bé trong diéu kién ap suét thap. Pha nuéc dugce
chiét bang etyl axetat (3 x 50mL). Pha nuéc dugc axit hoa bang axit clohydric (IN,
14mL) va duoc chiét bang etyl axetat (3 x 50mL). Céc phan chiét axit gom lai dugc rira
bing nudc mudi (50mL), dugc lam kho trén natri sulfat. Dung mdi dugc loai bo trong
diéu kién ap sut thip. Phan ling can dugc lam bay hoi dong thoi bang etyl axetat (2 x
20mL) va dugc cho vao mdi truong chan khong cao trong 2h, tao ra axit 7-
(carboxycarbonyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylic. TH NMR (400 MHz,
DMSO0-d6) & 12,72 (s, 1H), 4,20 (t, J = 7,3 Hz, 2H), 2,89 (t, ] = 7,6 Hz, 2H), 2,49 (s,
3H), 2,40 (p, J = 7,5 Hz, 2H).

Buée 2: N,N-Diisoprpyletylamin (1,83mL, 10,5mmol) duoc bd sung vao huyén phu
chira axit 7-(carboxycarbonyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylic (500 mg,
2,11lmmol) va 1-[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid
hexaflophosphat (1,76 g, 4,64mmol) trong diclometan. Sau 2 phiut, 1-etynylxyclopropan-
1-amin 2,2,2-trifloaxetat (617 mg, 3,16mmol) dugc bb sung. Sau 30m phan ung dugc
pha loang bang etyl axetat (50mL) va dugc rira bang nuée (20mL), amoni clorua bdo hoa
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(3 x 20mL), natri bicacbonat bdo hoa (3 x 20mL) va nudc mudi (20mL). Pha hitu co
dugc 1am kho trén natri sulfat va dung moi dugce loai bo trong diéu kién ap suét thép.
Phan ling cin dugc tién hanh sic ky nhanh (0 - 100% etyl axetat / hexan). Phan doan
chira san phdm duogc két hop va dung méi dugc loai b trong diéu kién dp suét thap, thu
duoc 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl 7-(2-((1-etynylxyclopropyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylat. 'H NMR (400 MHz,
DMSO0-d6) & 9,37 (s, 1H), 9,18 (s, 1H), 8,83 (dd, J = 4,5, 1,3 Hz, 1H), 8,73 (dd, J = 8.4,
1,4 Hz, 1H), 7,65 (dd, J = 8,5, 4,5 Hz, 1H), 4,35 (t, J = 7,3 Hz, 2H), 4,19 (s, 1H), 3,08 (s,
1H), 3,07 — 3,00 (m, 2H), 2,89 (t, J = 7,6 Hz, 1H), 2,66 (s, 3H), 2,37 (t, ] = 7.3 Hz, 1H),
1,21 — 1,11 (m, 2H), 1,10 — 0,99 (m, 2H).

Buéc 3: 2,6-Lutidin (55,5 ulL, 0,4785mmol) 3-floanilin (34,5 uL, 0,358mmol) va 3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl 7-(2-((1-etynylxyclopropyl)amino)-2-oxoaxetyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxylat (50 mg, 0,119mmol) dugc hoa tan trong
diclometan (3mL). Phén 16n diclometan dugc loai bd trong diéu kién 4p suét thap. Déu
dugc gia nhi€t nguyén chdt & 100°C trong 18h — chét ran duoc tao thanh. Diclometan
(3mL) dugc bd sung va hdn hop nay duoc khudy trong diéu kién ddng nhit. Phan ran
duogc phén lap béng cach loc va dugce cho vao moi trueong chan khong cao trong 30 phut,
thu duoc 7-(2-((1-etynylxyclopropyl)amino)-2-oxoaxetyl)-N-(3-flophenyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxamit. "H NMR (400 MHz, DMSO-d6) & 9,97 (s, 1H),
9,21 (s, 1H), 7,65 — 7,56 (m, 1H), 7,36 (dt, J = 22,9, 8,1 Hz, 2H), 6,89 (t, ] = 8,4 Hz, 1H),
4,13 (t, J = 7,3 Hz, 2H), 3,04 (s, 1H), 2,92 (t, J = 7.5 Hz, 2H), 2,41 (s, 5SH), 1,19 — 1,11
(m, 2H), 1,07 — 0,97 (m, 2H).

Budc 4: Azidometyl pivalat (15,2 uL, 0,0995mmol) duoc bd sung vao hon hgp chia 7-
(2-((1-etynylxyclopropyl)amino)-2-oxoaxetyl)-N-(3-flophenyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxamit (35,6 mg, 0,0905mmol) Ddng(I)-thiophen-2-carboxylat (3,45
mg, 0,00181mmol) trong metanol2mL) va dimetylformamit (1ImL). Sau 30 phut, natri
hydroxit (1N, 136 uL, 0,136mmol) duoc bd sung. Sau 15 phit, phan (g dugc trung hoa
bang axit clohydric (IN, 136 uL, 0,00181mmol). Cac chét dé bay hoi dugc loai ra trong
diéu kién 4p suét thap. Phan liang cin dugc hoa tan trong N,N-dimetylformamit. Dung
dich duc duoc loc qua bom tiém va dugc tién hanh HPLC diéu ché (eluant: 0,1% axit
trifloaxetic trong nuédc / 0,1% axit trifloaxetic trong axetonitril). Phan doan chura san

pham duoc két hop va dugc dong kho dé thu duoc 7-(2-((1-(1H-1,2,3-triazol-4-
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yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-flophenyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-
5-carboxamit. "TH NMR (400 MHz, DMSO-d6) & 9,98 (s, 1H), 9,36 (s, 1H), 7,65 — 7,52
(m, 2H), 7,44 — 7,30 (m, 2H), 6,89 (td, J = 8,5, 8,1, 2,2 Hz, 1H), 4,12 (t, ] = 7.3 Hz, 2H),
2,85 (t, J = 7,3 Hz, 2H), 2,41 (s, 3H), 2,40 — 2,34 (m, 2H), 1,31 - 1,23 (m, 2H), 1,20 (t,J
= 3,2 Hz, 2H).

[0012] Vi_du_70. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-
(4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (70)

Ao

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(4-flophenyl)-6-
metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit dugc tong hop theo cach twong tu nhu Vi
du 69 str dung 4-floanilin thay cho 3-floanilin.

Vi du 71. (1aR,6aR)-N-(3-clo-4-flophenyl)-4-metyl-5-(2-((3-metyl-1,1-
dioxidothietan-3-yl)amino)-2-oxoaxetyl)-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

09\8

(1aR,6aR)-N-(3-clo-4-flophenyl)-4-metyl-5-(2-((3-metyl-1,1-dioxidothietan-3-

71

yl)amino)-2-oxoaxetyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit  (71)
duoc tong hop theo cach twong ty nhu Vi du 5 st dung 3-amino-3-metylthietan 1,1-

dioxit thay cho 3,3-diflo-(1-metylaminocarbonyl)-1-xyclobutanamin hydroclorua.

Vi du 72. (1aR,6aR)-N-(3-xyano-4-flophenyl)-4-metyl-5-(2-((3-metyl-1,1-
dioxidothietan-3-yl)amino)-2-oxoaxetyl)-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit
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(1aR,6aR)-N-(3-xyano-4-flophenyl)-4-metyl-5-(2-((3-metyl-1,1-dioxidothietan-3-
yl)amino)-2-oxoaxetyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit  (72)
duoc téng hop theo cach tuwong ty nhu Vi du 5 st dung 1-(1,3,4-thiadiazol-2-
yl)xyclopropan-1-amin hydro bromua thay cho 3,3-diflo-(1-metylaminocarbonyl)-1-
xyclobutanamin hydroclorua va 5-amino-2-flobenzonitril thay cho 3-clo-4-floanilin.

Vi du 73. (1aR,6aR)-4-metyl-5-(2-((3-metyl-1,1-dioxidothietan-3-yl)amino)-2-
oxoaxetyl)-N-(3,4,5-triflophenyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit

Q9
O=s
o,

(1aR,6aR)-4-metyl-5-(2-((3-metyl-1,1-dioxidothietan-3-yl)amino)-2-oxoaxetyl)-N-

73

(3,4,5-triflophenyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (73) dugc
tdng hop theo cach twong tu nhu Vi du 5 sir dung 1-(1,3,4-thiadiazol-2-yl)xyclopropan-
l-amin hydro bromua thay cho 3,3-diflo-(1-metylaminocarbonyl)-1-xyclobutanamin
hydroclorua va 3,4,5-trifloanilin thay cho 3-clo-4-floanilin.

[0013] Vi_du_74. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-
(3-clophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

N
H 74
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7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clophenyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo cach twong tu nhu Vi
du 26 st dung 3-cloanilin thay cho 3-floanilin.

Vi du 75. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-
xyanophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

N
N O 4
/
C\) L/ HN
N N™
N || H 0o
N 75

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-xyanophenyl)-6-
metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit dugc tbng hop theo cach twong ty nhu Vi

du 69 sir dung 3-xyanoanilin thay cho 3-floanilin.

Vi du 76. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,5-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-S-carboxamit

N O F
/
c\)l/HN
N N\
N [ H _

N
H 76

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,5-diflophenyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo cach twong tu nhu Vi
du 69 sir dung 3,5-difloanilin thay cho 3-floanilin.

[0014] Vi_du 77. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-
(3-(diflometyl)-4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

F
o) F
0 |N /)
\ 7 HN F
N N™
N || H 0o
N 77
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7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-(diflometyl)-4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit duoc tong hop theo céach
tuong tu nhu Vi du 69 st dung 3-(diflometyl)-4-floanilin thay cho 3-floanilin.

Vi du 78. (1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
oxoaxetyl)-N-(2-(diflometyl)pyridin-4-yl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

metyl (1aR,6aR)-5-(2-etoxy-2- axit (1aR,6aR)-5-(carboxycarbonyl)-4-
oxoaxetyl)-4-metyl-1,1a,6,6a- metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3- tetrahydroxyclopropa[b]pyrolizin-3-
carboxylat carboxylic

3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl
(1aR,6aR)-5-(2-metoxy-2-oxoaxetyl)-4-
metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-
carboxylat

metyl 2-((1aR,6aR)-3-((2-(diflometyl)pyridin-4-
yl)carbamoyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-
oxoaxetat

K F
Budc 4
> N
N\’
HN

(1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-
yDxyclobutyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)pyridin-4-yl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

78
Buéce 1 Dung dich chira metyl (1aR,6aR)-5-(2-etoxy-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat (2730 mg, 9,372mmol) duogc khudy trong
tetrahydrofuran (20mL), metanol (20mL), va lithi hydroxit 1N (28mL) va dung dich thu
duge duge khudy & 60°C trong 8 h. Sau hén hop phan tng dugc ¢ dé loai bo hau hét
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dung moi hitu co, dung dich cén dugc pha lodng béng nudc (~30mL) va dugce rua b%lng
dietyl ete (x 1), dugc axit hoa bang axit clohydric 1N (~28mlL), va san pham dugc chiét
bang etyl axetat (x 1). Phan doan nuGc duge bao hoa bang NaCl va duoc chiét bang etyl
axetat (x 1). Sau khi cac phan doan hitu co dugc rira bing nudc mubi (x 1), hai phan
doan hiru co duoc két hop, duoc lam kho bang magie sulfat. Sau khi loc, dung méi dugc
loai bo va dugc lam khd c6 trong chan khong qua dém dé tao ra axit (1aR,6aR)-5-
(carboxycarbonyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylic.
LCMS-ESI+ (m/z): [M+H] © dugc tinh toan d6i voi C1aHaNOs: 250,1; theo thuc té:
249.9.

[0015] Bwée 2 Axit (1aR,6aR)-5-(carboxycarbonyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylic  (201,3 mg, 0,808mmol) va I-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini ~ 3-oxit  hexaflophosphat
(839,7 mg, 2,209mmol) dugc hoa tan trong N,N-dimetylformamit (4mL) va metanol
(0,4mL) tiép d6 1a N,N-diisopropyletylamin (0,98mL, 5,626mmol) ¢ nhi€t do moi
truong. Sau 30 phut, hdn hgp phan ung duoc pha lodng bang etyl axetat (~40mL) va
duge ria bing dung dich LiCl 5% (x 2). Sau khi cac phan doan nuéc duoc chiét bang
etyl axetat (x 1), cac phan doan hitu co dugc két hop, duoc 1am kho bang magie sulfat.
Sau khi loc, dung moi dugc loai bod va phén ling cin dugc tinh ché bang cach sdc ky cot
silicagel rira giai 0-100% etyl axetat trong hexan dé tao ra 3H-[1,2,3]triazolo[4,5-
b]pyridin-3-yl (1aR,6aR)-5-(2-metoxy-2-oxoaxetyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylat: 'H NMR (400 MHz, Cloroform-d) &
8,75 (dd, J = 4,5, 1,4 Hz, 1H), 8,46 (dd, J = 8,4, 1,4 Hz, 1H), 7,47 (dd, J = 8,4, 4,5 Hz,
1H), 4,47 (ddt, J = 7,8, 5,9, 1,9 Hz, 1H), 3,93 (s, 3H), 3,34 (dd, J = 18,8, 6,9 Hz, 1H),
3,21 -3,11 (m, 1H), 2,74 (s, 3H), 2,22 - 2,12 (m, 1H), 1,20 (dt, J = 8,7, 6,1 Hz, 1H), 0,51
(ddd, T = 6,7, 5.1, 2,1 Hz, 1H). LCMS-ESI+ (m/z): [M+H] * dugc tinh todn d6i véi
C1sHigNsOs: 382,1; theo thue t: 381,8.

Buwée 3 Dung dich chira 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-metoxy-
2-oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat (51,3 mg,
0,135mmol) va 2-(diflometyl)pyridin-4-amin (63,1 mg, 0,438mmol) trong diclometan
(5mL) dugc bd sung 2,6-lutidin (0,07mL, 0,601mmol) va hén hop thu dugc dugce co
thanh dau. Dau thu duoc dugc gia nhiét ¢ 100°C bé trong 21,5 h. Hic in dugc hoa tan

trong diclometan va nguyén liéu hoa tan dugc tinh ché bang cach sic ky cot silicagel rira
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giai 0-100% etyl axetat trong hexan tiép do 1a sic ky cot silicagel khac, rira giai 0-7%
metanol trong diclometan dé tao ra metyl 2-((1aR,6aR)-3-((2-(diflometyl)pyridin-4-
yl)carbamoyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetat:

'H NMR (400 MHz, Cloroform-d) & 8,56 (d, J = 5,5 Hz, 1H), 7,93 - 7,80 (m, 2H), 7,73
(dd, T = 5,6, 2,3 Hz, 1H), 6,62 (t, ] = 55,4 Hz, 1H), 4,49 (tt, ] = 6,0, 1,9 Hz, 1H), 3,90 (s,
3H), 3,23 (dd, J = 18,3, 6,8 Hz, 1H), 3,04 (d, ] = 18,3 Hz, 1H), 2,62 (d, J = 3,0 Hz, 3H),
2,21-2,07 (m, 1H), 1,18 (dt, J = 8,8, 6,2 Hz, 1H), 0,40 (qd, ] = 6,1, 4,9, 2,3 Hz, 1H). R
NMR (376 MHz, Cloroform-d) § -116,61 (d, J = 55,7 Hz). LCMS-ESI+ (m/z): [M+H] *
dugc tinh toan déi vai C1eH1sN304: 390,1; theo thuc té: 390,1.

Buéc 4 Dung dich chita metyl 2-((1aR,6aR)-3-((2-(diflometyl)pyridin-4-yl)carbamoyl)-
4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetat (18,1 mg, 46,49
umol) trong tetrahydrofuran (0,3mL), metanol (0,3mL) va nuéc (0,5mL) dugc khudy &
nhiét 0 moi truong khi lithi hydroxit 1IN (0,1mL) dugc bd sung. Sau 30 phut, hon hop
phan ung dugc co dé loai bo hau hét dung méi hitu co, duge pha lodng bang nuée, duge
axit hoa bang axit clohydric 1N, va san phim dugc chiét bang etyl axetat (x 2). Cac phan
chiét gom lai dugc lam kho bang magie sulfat. Sau khi loc, dung méi dugc loai bo va
dugc lam kho c¢6 trong chan khong dé tao ra thd axit 2-((1aR,6aR)-3-((2-
(diflometyl)pyridin-4-yl)carbamoyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetic. LCMS-ESI+ (m/z): [M+H] " duogc
tinh todn di vai CisHiN304: 376,1; theo thuc té: 376,1.

Dung dich chtra 2-((1aR,6aR)-3-((2-(diflometyl)pyridin-4-yl)carbamoyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxit axetic, 3,3-diflo-1 -(1H-1,2,3-
triazol-4-yl)xyclobutan-1-amin tho (12,1 mg, 69,48 umol), va 1-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini ~ 3-oxit  hexaflophosphat
(46,80 mg, 123,1 umol) trong N,N-dimetylformamit (1ImL) duoc khuéy & nhiét do moi
truomg khi N,N-diisopropyletylamin (0,06mL, 344,5 umol) duoc bd sung. Sau 30 phut,
hdn hop phéan tng dugc pha lodng bang etyl axetat (30mL), dugc rua bang dung dich
nudc amoni clorua (x 2), dung dich nuéce natri bicacbonat (x 2), va nude mubi (x 1). Sau
khi cac phan doan nudc duoc chiét bang etyl axetat (x 1), cic phan doan hitu co duge két
hop, dugc lam kho bang magie sulfat. Sau khi loc, dung méi duoc loai bd va phén ling
cin duge tinh ché bang HPLC diéu ché (cot, Gemini 10u C18 110A, AXI/; 250 x 21,2
mm) rira gidi 10-90% axetonitril (0,1% TFA) trong nuéc (0,1% TFA) dé tao ra

-183-



35746

(1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3 -triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(2-(diflometyl)pyridin-4-yl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit.

Vidu 79. (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(3-xyano-4-flophenyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl
(1aR,6aR)-5-(2-metoxy-2-oxoaxetyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxylat

axit 2-((1aR,6aR)-3-((3-xyano-4-
flophenyl)carbamoyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-
oxoaxetic

Budc 2
= N
N
HN

(1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-
yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-xyano-4-
flophenyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

79
Bwée 1 Dung dich chira 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-metoxy-
2-oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat ~ (138,7
mg, 0,364mmol) va 5-amino-2-flobenzonitril (153,8 mg, 1,130mmol) trong diclometan
(2mL) duogc bo sung 2,6-lutidin (0,17mL, 1,460mmol) va hén hop thu duge dugc cd
thanh dau. DAu thu dugc duge gia nhiét & 70°C bé trong 20 h. Sau khi phén ling cin
duoc hoa tan trong N,N-dimetylformamit, san pham dugc tinh ché bang HPLC didu ché
(cot, Gemini 10u C18 110A, AXI/; 250 x 21,2 mm) rua giai 10-90% axetonitril (0,1%
TFA) trong nuéc (0,1% TFA) dé thu dugc metyl 2-((1aR,6aR)-3-((3-xyano-4-
flophenyl)carbamoyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-
oxoaxetat: 'H NMR (400 MHz, Axetonitril-ds) & 8,38 (s, 1H), 8,08 (dd, J = 5,7, 2,7 Hz,
1H), 7,89 (ddd, T = 9,2, 4,8, 2,8 Hz, 1H), 7,33 (t, ] = 9,0 Hz, 1H), 4,30 (t, J = 5,9 Hz,
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1H), 3,88 (s, 3H), 3,20 (dd, J = 18,2, 6,8 Hz, 1H), 3,06 - 2,94 (m, 1H), 2,51 (s, 3H), 2,15
(d, J = 7.8 Hz, 1H), 1,11 (dt, J = 8,7, 6,0 Hz, 1H), 0,39 - 0,29 (m, 1H). "F NMR (376
MHz, Axetonitril-dz) & -115,79 - -115,91 (m). LCMS-ESI+ (m/z): [M+H] * dugc tinh
toan d6i v6i CaoH17N304: 382,1; theo thuc té: 382,1.

Bu6c 2 Dung dich chita metyl 2-((1aR,6aR)-3-((3-xyano-4-flophenyl)carbamoyl)-4-
metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetat (105,9 mg, 277,7
umol) trong tetrahydrofuran (5SmL), metanol (SmL) va nuéc (4mL) dugc khudy & nhiét
dd moi truong khi lithi hydroxit IN (0,56mL) duoc bd sung. Sau 30 phit, hén hop phan
ung duogc co dé loai boé hau hét dung mdi hiru co, dugc pha loang bang nude, duge axit
héa bang axit clohydric 1N, va san phdm duoc chiét bang etyl axetat (x 3). Céc phan
chiét gom lai dugc lam kho b%lng magie sulfat. Sau khi loc, dung moi dugc loai bo va
dugc lam kho cd trong chan khong dé tao ra tho axit 2-((1aR,6aR)-3-((3-xyano-4-
flophenyl)carbamoyl)-4-metyl-1,1 a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-
oxoaxetic. LCMS-ESI+ (m/z): [M+H] * dugc tinh toan dbi véi CroH1sFN3O4: 368,1;
theo thyec té: 368,1.

Dung dich chua 2-((1aR,6aR)-3-((3-xyano-4-flophenyl)carbamoyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxit axetic (18,02 mg, 49,06 umol), 1-(1H-
1,2,3-triazol-4-yl)xyclopropan-1-amin (7,49 mg, 60,33 umol), va 1-
[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxit hexaflophosphat tho
(42,57 mg, 111,97 umol) trong N,N-dimetylformamit (1ImL) dugc khuéy O nhiét do0 moi
truomg khi N,N-diisopropyletylamin (0,07mL, 401,9 umol) dugc bd sung. Sau 30 phut,
hén hop phan tmg dugc pha lodng bang etyl axetat (30mL), dugc rira bang dung dich
nuéc amoni clorua (x 2), dung dich nuée natri bicacbonat (x 2), va nude mudi (x 1). Sau
khi cac phan doan nudc dugc chiét bé‘mg etyl axetat (x 1), cadc phan doan hitu co dugc két
hop, dugc lam kho bang magie sulfat. Sau khi loc, dung moéi duge loai bo va phan ling
cin duoc tinh ché bing HPLC diéu ché (cot, Gemini 10u C18 110A, AXT/; 250 x 21,2
mm) ria giai 10-90% axetonitrle (0,1% TFA) trong nuée (0,1% TFA) dé tao ra
(1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-xyano-
4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3 -carboxamit.

[0016] Vi du 80. (1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-
yl)xyclobutyl)amino)-Z-oxoaxetyl)-N-(Z—(diﬂometyl)-3-ﬂopyridin-4-yl)-4-metyl-
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1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (80)

F
Budc 1
_—
Z
axit (1aR,6aR)-5-(carboxycarbonyl)-4- 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl
metyl-1,1a,6,6a- (1aR,6aR)-5-(2-((1-etynyl-3,3-
tetrahydroxyclopropa[b]pyrolizin-3- difloxyclobutyl)amino)-2-oxoaxetyl)-4-metyl-
carboxylic 1,1a,6,6a-tetrahydroxyclopropa b]pyrolizin-3-
carboxylat
R F R F
Budc 3
- >
N
Z N" |
HN
(1aR,6aR)-N-(2-(diflometyl)-3-(flopyridin-4- (1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-
yD)-5-(2-((1-etynyl-3,3- yl)xyclobutyl)amino)-2-oxoaxetyl)-N-(2-(diflometyl)-
difloxyclobutyl)amino)-2-oxoaxetyl)-4-metyl- 3-flopyridin-4-yl)-4-metyl-1,1a,6,6a-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3- tetrahydroxyclopropa[b]pyrolizin-3-carboxamit

carboxamit

80
Bwée 1 Dung dich chtra benzyl (1-etynyl-3,3-difloxyclobutyl)carbamat (291,4 mg,

1,099mmol) va anisol (0,36mL, 3,312mmol) trong diclometan (4mL) dugc khqu trong
bé 0°C khi axit triflometanesulfonic (0,2mL, 2,260mmol) dugc bd sung. Sau 2 phut, hdn
hop nay duoc khudy & nhiét do moi truong trong 2,25 h. Hén hop phan tmg dugce pha
lodng bang nuée (~40mL) va duge ria bang hdn hop chira ete va hexan (1:3, 40mL x 1).
Phan doan nudc thu dugc duge co st dung may cd quay chan khong va phan ling can
dugc lam bay hoi ddng thoi bang toluen (x 2), duge lam kho bang cach cd trong chan
khong qua dém, dé thu dugc hon hop 1:2 chira 1-etynyl-3,3-difloxyclobutan-1-amin va

axit triflometanesulfonic.

Hon hop thu dugc néu trén, 1-[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-
b]pyridini 3-oxit (844,3 mg, 2,221mmol), va axit (1aR,6aR)-5-(carboxycarbonyl)-4-
metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylic (230 mg,
0,923mmol) duogc hoa tan trong N,N-dimetylformamit (SmL) va dugc khudy & 0°C khi
N,N-diisopropyletylamin (1,6mL, 9,185mmol) dugc bd sung. Sau 1 h & 0°C, hdn hop
phan ung dugc pha lodng bang etyl axetat (50mL), dugc rira bang 10% agq. xitric axit (x

2), dung dich nudc natri bicacbonat (x 2), va nude mudi (x 1). Sau khi cdc phan doan
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nude dugc chiét bang etyl axetat (x 1), cac phan doan hitu co dugc két hop, duoc lam
kho bing magie sulfat. Sau khi loc, dung méi dugc loai bo va phén ling can duoc tinh
ché bang cach sic ky cdt silicagel rira giai 0-90% etyl axetat trong hexan dé tao ra 3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl (1aR,6aR)-5-(2-((1-etynyl-3,3-difloxyclobutyl)amino)-
2-oxoaxetyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat: H
NMR (400 MHz, Cloroform-d) & 8,76 (dd, J = 4,5, 1,4 Hz, 1H), 8,46 (dd, J = 8,4, 1,4 Hz,
1H), 7,49 (d, J = 1,4 Hz, 1H), 7,48 - 7,45 (m, 1H), 4,48 (t, ] = 6,0 Hz, 1H), 3,65 (dd, J =
19,3, 6,9 Hz, 1H), 3,40 (d, J = 19,2 Hz, 1H), 3,20 (h, J = 13,5, 12,9 Hz, 4H), 2,76 (s, 3H),
2,53 (s, 1H), 2,14 (p, I = 6,2 Hz, 1H), 1,17 (dt, J = 8,6, 6,1 Hz, 1H), 0,54 - 0,39 (m,
1H). F NMR (376 MHz, Cloroform-d) & -88,08 - -89,18 (m, 1F), -91,67 (dp, J = 200,1,
11,6 Hz, 1F). LCMS-ESI+ (m/z): [M+H] " duoc tinh toan d6i v6i CasHioFaNeO4: 481,1;
theo thuc té: 480.9.

Bwéc 2-3 (1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
oxoaxetyl)-N-(2-(diflometyl)-3-flopyridin-4-yl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit dugc téng hop tir 3H-[1,2,3]triazolo[4,5-
b]pyridin-3-yl (1aR,6aR)-5-(2-((1-etynyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-4-
metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxylat theo cach twong tu nhu
Vi du 56 st dung 2-(diflometyl)-3-flopyridin-4-amin thay cho 2-(diflometyl)pyridin-4-

amin.
Vi du 81 (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(3,4-diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-

3-carboxamit

81

(1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (81)
dugc tong hop theo cach tuong tw nhu Vi du 79 st dung 3,4-difloanilin thay cho 5-

amino-2-flobenzonitril.
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Vi du 82. N-(3-clo-4-flophenyl)-6-metyl-7-(2-((2-metyl-1-(metylamino)-1-oxopropan-
2-yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (82)

N-(3-clo-4-flophenyl)-6-metyl-7-(2-((2-metyl-1-(metylamino)- 1-oxopropan-2-yl)amino)-
2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (82) duoc tobng hop theo céach
tuong tw nhu Vi du 2 st dung 2-amino-N,2-dimetylpropanamit hydroclorua thay cho R-

trifloisopropylamin.

Vi du 83. 6-metyl-7-(2-((2-metyl-1-(metylamino)-1-oxopropan-2-yl)amino)-2-
oxoaxetyl)-N-(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

6-metyl-7-(2-((2-metyl-1-(metylamino)- 1-oxopropan-2-yl)amino)-2-oxoaxetyl)-N-
(3.4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (83) dugc tong hop theo
cach twong tu nhu Vi du 82 sir dung 3,4,5-trifloanilin thay cho 3-clo-4-floanilin.

Vi du 84. 7-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-
2,4-diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
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mudi 1-(1H-1,2,3-triazol-4-

Buoc 1 yl)xyclopropan-1-amin dihydroclorua
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axit 7- (carboxycarbonyl) -6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxylic

metyl 7-(2-etoxy-2-oxoaxetyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxylat

3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl 7-(2-((1-(1H-
1,2,3-triazol-4-yl)xyclopropyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxylat
Buwéc 1. Dung dich chira metyl 7-(2-etoxy-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxylat (3,10 g, 11,1mmol) trong metanol (24mL) dugc bd sung lithi
hydroxit 1M (33,3mL). Sau hdn hop thu duge dugce khudy & 65°C trong 3 h, dung dich
nay dugc cd dé loai bé dung méi hitu co, va dung dich nuéce con lai dwgc pha loang
bang nude, dugc axit héa, va sau d6 san pham duoc chiét bang etyl axetat. Dich chiéts
dugc lam khod qua magie sulfat. Sau khi loc, dung moi dugc loai bo dé tao ra axit 7-

(carboxycarbonyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxylic.

Buéc 2. Dung dich chita axit 7-(carboxycarbonyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxylic (107 mg, 0,45mmol), N,N-diisopropyletylamin (58 mg, 0,45mmol),

[bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini 3-oxit hexaflophosphat (360
mg, 0,95mmol) trong diclometan (2mL) duogc khudy khi 1-(1H-1,2,3-triazol-4-
yl)xyclopropan-1-amin dihydroclorua (89 mg, 0,459mmol) dugc bd sung khi dung dich
trong N,N-dimetylformamit (0,5mL) dugc bd sung. Sau 4 h, hdn hgp phan tmg duge cho
phan ung véi piperidin (0,2mL) duoc pha loang bang etyl axetat (50mL), dugc rira bang
nudc amoni clorua bdo hoa, natri bicacbonat bdo hoa (x 2), va nu¢c mudi (x 1). Sau khi
cac phan doan nude dugce chiét bang etyl axetat (x 1), cac phan doan hitu co dugc két

hop, 1am kho qua magie sulfat. Sau khi loc, dung moi dugc loai bo trong diéu kién 4ap
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suét thép dé thu duoc san phém duoc tién hanh ¢ dang tho, 3H-[1,2,3]triazolo[4,5-
b]pyridin-3-yl 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-
2,3-dihydro-1H-pyrolizin-5-carboxylat: LCMS-ESI+ (m/z): [M+H] " dugc tinh toan dbi
v6i CatHaoNgOs: 462,16; theo thuc té: 461,9.

Buéce 3. Dung dich chtra 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl 7-(2-((1-(1H-1,2,3-
triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxylat (104 mg, 0,23mmol) va 3-clo-2,4-difloanilin (74 mg, 0,45mmol) trong
diclometan (3mL) duogc bd sung 2,6-lutidin (0,1mL, 0,86mmol) va hdn hop thu duoc
duoc ¢6 thanh diu. Dau thu dugce duge gia nhiét & 80°C bé trong 3 h. Phén ling cin dugc
hoa tan trong diclometan va nguyén liéu khong hoa tan dugc loc bo. Sau ndéng do cia
phin loc, phan ling cin dugc tinh ché bang HPLC diéu ché pha dao (10-100% axetonitril
trong nudc, axit trifloaxetic 0,1%) dé tao ra 7-(2-((1-(1H-1,2,3-triazol-4-
yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-2,4-diflophenyl)-6-metyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit.

Vi du 85. 7-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-N-
(3-(triflometoxy)phenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

7-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-N-(3-
(triflometoxy)phenyl)-2,3-dihydro- 1H-pyrolizin-5-carboxamit (85) dugc tong hop theo
cach twong tu nhu Vi du 84 st dung 3-(triflometoxy)anilin thay cho 3-clo-2,4-difloanilin.
Vi du 86. 7-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(5-clo-2-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
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7-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(5-clo-2-flophenyl)-
6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (86) duoc tong hop theo cach twong tu
nhu Vi du 84 st dung 5-clo-2-floanilin thay cho 3-clo-2,4-difloanilin.

Vi du 87 (1aR,6aR)-5-(2-((3-(1H-1,2,3-triazol-4-yl)oxetan-3-yl)amino)-2-oxoaxetyl)-
N-(3,4-diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit
0] O
//:S%? \/  Buscl SRR Buéc 2 \
P _ > N ) R § o )
= ﬁ S\\O = o N/’ ng S\O 0 N\ / NH2 HCI
\ H N
%’( S o
O
S)-N-(3-(etylnyloxetan-3-
( )yl)-g-n(leglp)rlopan—l (S)-(4-(3-((tert- (4-(3-aminooxetan-3-yl)-1H-1,2,3-triazol-
butylsulfinyl)amino)oxetan-3-yl)-1H- 1-yD)metyl pivalat hydroclorua

Ifinamit
sulfinami 1,2,3-triazol-1-yl)metyl pivolat
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axit 2-((1aR,6aR)-3-((3,4-diflophenyl)carbamoyl)-4-  (4-(3-(2-((1aR,6aR)-3-((3,4-diflophenyl)carbamoyl)-4-

metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5- metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-
yl)-2-oxoaxetic yl)-2-oxoaxetamido)oxetan-3-yl)-1H-1,2,3-triazol-1-

yDmetyl pivalat
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(1aR,6aR)-5-(2-((3-(1H-1,2,3-triazol-4-yl)oxetan-3-
yl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-
carboxamit

Budc 3

87

Bwéc 1_CuTC (15 mg, 0,079mmol) tiép d6 1a azidometyl pivalat (122 pL, 0,795mmol)
dugc bd sung vao dung dich chira N-(3-etynyloxetan-3-yl)-2-metylpropan-2-sulfinamit
(160 mg, 0,795mmol) trong THF (2mL). Sau 1h, dung dich mau xanh la duoc tao thanh.
Dung moi dugc loai bo trong diéu kién 4p suét thap va phan ling can dugc tinh ché bang
CombiFlash (12g, Gold, 20 - 100% EtOAc/Hex) dé tao ra (S)-(4-(3-((tert-
butylsulfinyl)amino)oxetan-3-yl)-1H-1,2,3-triazol-1-yl)metyl pivolate. "H NMR (400
MHz, Cloroform-d) & 8,00 (s, 1H), 6,24 (s, 2H), 5,15 - 5,06 (m, 2H), 4,97 (dd, J = 14,6,
6,7 Hz, 2H), 4,37 (s, 1H), 1,28 (s, 9H), 1,20 (s, 9H); LCMS-ESI+: calc’d for
C1sH27N404S: 359,18 [M+H]"; theo thuc té: 358,93.

Buwéc 2 Dung dich chira (4-(3-((tert-butylsulfinyl)amino)oxetan-3-yl)-1H-1,2,3-triazol-1-
yl)metyl pivalat (53 mg, 0,148mmol) trong metanol (0,5mL) & 0°C dugc bd sung ting
giot, xudng thanh binh cau, HCI trong dioxan (4N, 0,22mL, 0,22mmol). Hon hop phan
g duge khuay trong 1 phut, va sau d6 dugc cd. Etyl ete (1mL) dugc bd sung dé tao ra
chét rin mau tring va hdn hop nay dugc cd. Etyl ete (1,5mL) dugc bd sung, chat rin
mau trang thu dugc duge thu gom bang cach loc duoc 1am kho trong méi truong c6 do

chan khong cao trong 5 phut, sau d6 dugc sir dung trong next budc ngay 1ap tuc.
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Buéc 3 (4-(3-aminooxetan-3-yl)-1H-1,2,3-triazol-1-yl)metyl pivalat hydroclorua th6 (14
mg, 0,048mmol) dugc hoa tan trong DMF (0,5mL) va N,N-Diisopropyletylamin (27 pL,
0,153mmol) duge bd sung, tiép d6 1a axit 2-((1aR,6aR)-3-((3,4-diflophenyl)carbamoyl)-
4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetic (10 mg,
0,028mmol), sau do 1a HATU (16 mg, 0,042mmol). Hén hop phan tng dugc khudy
trong 10 phut, duoc pha loang bing etyl axetat va duoc rira bing dung dich lithi clorua
5%, dung dich natri bicacbonat bdo hoa, nudc mudi. Lop hitu co duge lam kho
(Na2S0s4), duge loc, duge co6 va dugce tinh ché béng CombiFlash (4g, Gold, 0-100%
EtOAc/Hex) dé tao ra (4-(3-(2-((1aR,6aR)-3-((3,4-diflophenyl)carbamoyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetamido)oxetan-3-yl)-1H-
1,2,3-triazol-1-yl)metyl pivalat: 'H NMR (400 MHz, Metanol-d4) o 8,15 (s, 1H), 7,74
(ddd, J = 12,7, 7.3, 2,5 Hz, 1H), 7,37 - 7,30 (m, 1H), 7,28 - 7,18 (m, 1H), 6,32 (s, 2H),
5,05 (q, J = 3,3, 2,4 Hz, 4H), 4,26 (t, J = 5,8 Hz, 1H), 3,21 (dd, J = 18,4, 6,7 Hz, 1H),
3,01 (d, J = 18,7 Hz, 1H), 2,48 (s, 3H), 2,16 - 2,06 (m, 1H), 1,18 (s, 9H), 1,08 (dt, J =
8,6, 6,0 Hz, 1H), 0,89 (d, J = 6,7 Hz, 1H), 0,24 (td, J = 5,7, 2,1 Hz, 1H); LCMS-ESI+
(m/z): [M+H]* dugc tinh toan di v6i CagH31F2N¢Os: 597,2; theo thyc té: 597,2

Bwée 4 Dung dich chira (4-(3-(2-((1aR,6aR)-3-((3,4-diflophenyl)carbamoyl)-4-metyl-
1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-yl)-2-oxoaxetamido)oxetan-3-yl)-1H-
1,2,3-triazol-1-yl)metyl pivalat (9 mg, 0,015mmol) trong metanol (1,5mL) dugc bb sung
2M natri hydroxit (17 pL, 0,034mmol) va hon hop phan tmg dugc khudy trong 1,5 gio.
L.CMS showed chuyén héa hoan toan. Phan tng duge lam ngudi bang HCI IN (34 pL,
0,034mmol), dugc pha loang béng diclometan, duoc hép phu Ién silicagel va dugc tinh
ché bang CombiFlash (4g, Gold, 0-100% (20%MeOH/EtOAc)/Hex) dé tao ra (1aR,6aR)-
5-(2-((3-(1H-1,2,3-triazol-4-yl)oxetan-3-yl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-4-
metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit.

Vi du 88 7-(2-((3-(1H-1,2,3-triazol-4-yl)oxetan-3-yl)amino)-2-oxoaxetyl)-N-(3-clo-4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
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7-(2-((3-(1H-1,2,3-triazol-4-yl)oxetan-3-yl)amino)-2-oxoaxetyl)-N-(3-clo-4-flophenyl)-
6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (88) dugc diéu ché theo cach twong tu
nhu Vi du 87 ngoai trir st dung axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic thay vi axit 2-((1aR,6aR)-3-((3.4-
diflophenyl)carbamoyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-5-y1)-2-

oxoaxetic.

Vi du 89. 7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(3-(diflometyl)-4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3-
(diflometyl)-4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit  (89) dugc
tdng hop theo cach tuong tu nhu Vi du 29 sir dung 3-(diflometyl)-4-floanilin thay cho 3-

clo-4-floanilin.

Vi du 90. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-N-
(2,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-N-(2.4,5-

triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (90) duoc tong hop theo cach
twong tw nhu Vi du 29 st dung axit 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin
diclohydric thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin va 2.4,5-

trifloanilin thay cho 3-clo-4-floanilin.
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Vi _du 91. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(5-clo-
2,4-diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(5-clo-2,4-
diflophenyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (91) dugc tong hop theo
cach twong tu nhu Vi du 90 str dung 5-clo-2,4-difloanilin thay cho 2,4,5-trifloanilin.
[0017] Vi_du 92. 7-(2-((1-etynylxyclopropyl)amino)-2-oxoaxetyl)-6-metyl-N-(3,4,5-
triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

XA p
=" "N 7 F
H HN
o} ‘Q\F
92

E
7-(2-((1-etynylxyclopropyl)amino)-2-oxoaxetyl)-6-metyl-N-(3,4,5-triflophenyl)-2,3-
dihydro-1H-pyrolizin-5-carboxamit (92) dugc tong hop theo cach twong tu nhu Vi du 26
Budc 4 st dung 1-etynylxyclopropan-1-amin hydroclorua thay cho axit 1-(1H-1,2,3-
triazol-4-yl)xyclopropan-1-amin diclohydric.

Vi_du 93. 7-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(2,4-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (93)
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7-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(2,4-diflophenyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (93) duoc tong hop theo cach tuwong tu
nhu Vi du 84 st dung 2,4-difloanilin thay cho 3-clo-2,4-difloanilin.

Vi_du 94. N-(3-clo-4-flophenyl)-7-(2-((1-etynylxyclopropyl)amino)-2-oxoaxetyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

94
N-(3-clo-4-flophenyl)-7-(2-((1-etynylxyclopropyl)amino)-2-oxoaxetyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxamit (94) duoc tong hop theo cach twong tw nhwr Vi du 6
Budce 6 st dung 1-etynylxyclopropan-1-amin hydroclorua thay cho axit 1-(1H-1,2,3-

triazol-4-yl)xyclopropan-1-amin diclohydric.

Vi_du_ 95. (1aR,6aR)-5-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-

oxoaxetyl)-N-(4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit

(1aR,6aR)-5-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(4-
flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (95) duogc
tong hop theo cach twong tu nhu Vi du 5 sit dung 4-floanilin thay cho 3-clo-4-floanilin.

Vi _du_ 96. (1aR,6aR)-5-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-

oxoaxetyl)-N-(3,4-diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-

3-carboxamit
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(1aR,6aR)-5-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (96)
duge tong hop theo cach tuong tu nhu Vi du 5 sir dung 3,4-difloanilin thay cho 3-clo-4-

floanilin.

Vi du 98: N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(1-metyl-1H-1,2,3-triazol-4-
yl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit.

98

Dung dich chtra N-(3-clo-4-flophenyl)-6-metyl-7-(2-oxo0-2-((1-(1-((trimetylsilyl)metyl)-
1H-1,2,3-triazol-4-yl)xyclopropyl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
(97) (38,0 mg, 0,068mmol) dugc cho phan Gng vdi tetra n-butylamoni florua (53,5 mg,
0,205mmol) trong tetrahydrofuran ( 2mL) ¢ nhiét d9 trong phong trong 1 gio. Hoén hop
phan tng dugc tiém truc tiép vao HPLC diéu ché pha dao (15 — 90% axetonitril trong
nuée, 0,1% chat dém TFA) dé tao ra N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-(1-metyl-
1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-

carboxamit (98).

Vi du 99. (1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-
oxoaxetyl)-N-(4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-

carboxamit (99)
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(1aR,6aR)-5-(2-((1-(1H-1,2,3-triazol-5-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(4-

flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (99) duoc
tong hop theo cach twong ty nhu Vi du 41 st dung 1-(1H-1,2,3-triazol-5-yl)xyclopropan-
1-amin thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin va 4-floanilin thay

cho 5-amino-2-flobenzonitril.

[0018] Vi du 100. (1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-5-
yDxyclobutyl)amino)-2-oxoaxetyl)-N-(4-flophenyl)-4-metyl-1,1a,6,6a-

tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (100)

(1aR,6aR)-5-(2-((3,3-diflo-1-(1H-1,2,3-triazol-5-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-
(4-flophenyl)-4-metyl-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit  (100)
dugc tong hop theo cach twong tw nhu Vi du 41 st dung 4-floanilin thay cho 5-amino-2-

flobenzonitril

Vi du 101. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-
5-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

Irj /o Cl
\

N N™ 3 HNQ
N || H

N F
H

101
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7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-5-flophenyl)-
6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo cach twong ty nhu
Vi du 69 st dung 3-clo-5-floanilin thay cho 3-floanilin.

Vi du 102. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,5-
diclophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

| N /O Cl
\ Y

N N™ 3 HNQ
N || H o "

N

H 102
7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3,5-diclophenyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tbng hop theo cach twong tw nhu Vi
du 69 sir dung 3,5-dicloanilin thay cho 3-floanilin.
Vi du 103. 7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-
(diflometyl)phenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

F
\ j;z A
N H o
INi 103

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-
(diflometyl)phenyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit dugc tdng hop theo
cach tuong tu nhu Vi du 69 st dung 3-(diflometyl)anilin thay cho 3-floanilin.

Vi du 104. N-(3-clo-4-flophenyl)-7-(2-((1,3-dihydroxy-2-metylpropan-2-yl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
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N-(3-clo-4-flophenyl)-7-(2-((1,3-dihydroxy-2-metylpropan-2-yl)amino)-2-oxoaxetyl)-6-
metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (104) dugc tong hop theo cach tuong tu
nhu Vi du 29 st dung 2-amino-2-metylpropan-1,3-diol thay cho 3,3-diflo-1-(1H-1,2,3-
triazol-4-yl)xyclobutan-1-amin hydroclorua.

Vi du 105. N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-
(metylcarbamoyl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-S-

carboxamit

. H
Budc 1 H Budc 2 _N
HO - . _N , NH, HCI
NHBoc NHBoc 0)
0 0o

1-amino-N-metylxyclopropan-

axit 1-((tert- tert-butyl (1-
but bonyl)amino)xycl utyl ( 1-carboxamit hydroclorua
utoxycarbonyl)amino)Xycloprop (metylcarbamoyl)xyclopropyl)
an-1-carboxylic carbamat

o) / \ 0
N
o M y_»o Buéc 3 H 7 Cl
+ Cl —_— /Nj; 7\N HN
H (0]
o) F

N-(3-clo-4-flophenyl)-6-metyl-7-(2-((1-
(metylcarbamoyl)xyclopropyl)amino)-2-oxoaxetyl)-
2,3-dihydro-1H-pyrolizin-5-carboxamit

axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-
oxoaxetic
105

[0019]Bwée 1 Dung dich chuta axit 1-((tert-butoxycarbonyl)amino)xyclopropan-1-
carboxylic (1,0 g, 4,97mmol), Metylamin hydroclorua (0,503 g, 7,45mmol) va N,N-
diisopropyletylamin (3,46mL, 19,9mmol) trong axetonitril (50mL) duoc bd sung HATU
(2,83 g, 7,45mmol). Hon hop phan tng dugc khudy trong 30 phut, duge cd, dugc tinh
ché bang CombiFlash dé tao ra tert-butyl (1-(metylcarbamoyl)xyclopropyl)carbamat. 'H
NMR (400 MHz, Metanol-d4) & 2,82 (s, 3H), 2,74 (s, 3H), 1,44 (s, 9H), 1,40 (q, ] = 4.4
Hz, 2H), 1,01 - 0,93 (m, 2H).

Buéde 2 Dung dich chira tert-butyl (1-(metylcarbamoyl)xyclopropyl)carbamat (94 mg,
0,44mmol) trong 1,-4-dioxan (2mL) dugc bd sung 4N hydro clorua trong 1,4-dioxan
(0,5mL). Hon hop phan tmg bi véan duc sau 5 phut. Hon hop phén tng duoc khudy trong

1 gid, sau d6 dugc bao quan trong ti lanh qua dém. Hon hop nay dugce loc va chét ran
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mau tring duoc lam kho trong diéu kién chan khong va duoc st dung & bude tiép theo

ma khong can tinh ché thém.

[0020] Bwée 3 Dung dich chta axit 2-(5-((3-clo-4-flophenyl)carbamoyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic (50 mg, 0,137mmol), 1-amino-N-
metylxyclopropan-1-carboxamit hydroclorua (25 mg, 0,164mmol), va
diisopropyletylamin (96 puL, 0,55mmol) dugc bd sung HATU (78 mg, 0,206mmol). Hon
hop phan Umg duoc khudy trong 30 phut, sau d6 dugc pha lodng bang etyl axetat, dugc
rira bing HCI 1N, nuéc, natri bicacbonat bdo hoa, dung dich lithi clorua 5%, nuéc mudi
va duoc lam kho (Na2SOs), duogc loc va dugce co. Phén can thu duoc duoc hoa tan trong
DMEF, duogc loc qua thiét bi loc tiém va duoc tinh ché béng Gilson HPLC (Gemini, 5 -
100% ACN/H20 + 0,1% TFA) va dong kho nhanh dé tao ra N-(3-clo-4-flophenyl)-6-
metyl-7-(2-((1-(metylcarbamoyl)xyclopropyl)amino)-2-oxoaxetyl)-2,3-dihydro- 1H-

pyrolizin-5-carboxamit.

3-aminobixyclo[1.1.1]pentan-1-carboxamit hydroclorua

O O
Buéce 1 Budc 2
axit 3- ((tert tert- butyl (3-

butoxycarbonyl)amino)bixyclo carbamoylbixyclo[1.1.1] ammoblxyclo[l .1.1]pentan-
[1.1.1]pentan-1-carboxylic pentan-1-yl)carbamat 1-carboxamit hydroclorua

Buéce 1. Isobutyl Cloroformat (539 pL, 4,16mmol) dugc bd sung qua bom tiém vao hon
hop da dugc khudy chira N,N-diisopropyletylamin (773 pL, 4,44mmol) va axit 3-((tert-
butoxycarbonyl)amino)bixyclo[1.1.1]pentan-1-carboxylic (630 mg, 2,77mmol) trong
tetrahydrofuran (20mL) & nhiét d0 mdi truong. Sau 60 phit, hdn hop thu dugc dugc lam
lanh dén 0°C. Dung dich amoniac (0,4 M trong tetrahydrofuran, 20,8mL, 8,32mmol) va
N,N-diisopropyletylamin (773 pL, 4,44mmol) duoc bd sung vao lan lugt qua bom tiém.
Sau 15 phut, hdn hop thu duge dugc 1am 4m dén nhiét do moi trudng. Sau 80 phit, hon
hop phan tmg duge tinh ché bing cach sic ky cot nhanh trén silicagel (0 dén 15%
metanol trong diclometan) dé tao ra tert-butyl (3-carbamoylbixyclo[1.1.1]pentan-1-

yl)carbamat.

Buée 2. Axit trifloaxetic (10mL) duoc bd sung qua bom tiém vao dung dich da khudy
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chira tert-butyl (3-carbamoylbixyclo[1.1.1]pentan-1-yl)carbamat (1,06 g, 4,67mmol)
trong diclometan (10mL) & nhiét d0 moi truong. Sau 2 h, hdn hop thu duoc duge cb
trong diéu kién ap suét thap, va phan ling cin duoc 1am kho dang phi bang cach co trong
diéu kién ap suét thap tir hdn hop chira 2-propanol va toluen (thé tich 1:1, 2 x 15mL).
Phan ling cin duoc lam kho déng phi bing cach c6 trong diéu kién 4p suét thap tir dung
dich hydro clorua (5,0 M trong 2-propanol, 2 x 5mL). Phén ling can duge 1am kho dang
phi bang cach ¢ trong didu kién ap suat thp tir hon hop chira 2-propanol va toluen (thé

tich 1:1, 15mL) dé tao ra 3-aminobixyclo[1.1.1]pentan-1-carboxamit hydroclorua.

Vi du 106. 7-(2-((3-carbamoylbixyclo[1.1.1]pentan-1-yl)amino)-2-oxoaxetyl)-N-(3-
clo-4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

7—(27((3—carbamoylbixyclo[1 .1.1]pentan-1-yl)amino)-2-oxoaxetyl)-N-(3-clo-4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (106) dugc tong hop theo
cach twong ty nhu Vi du 29 s dung 3-aminobixyclo[1.1.1]pentan-1-carboxamit

hydroclorua thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin hydroclorua.

3,3-diflo-1-propionylxyclobutan-1-amini clorua
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Ph Ph
— O — 0
HO % HO Bube 2 )\ O
HoN Bude 1 NH NH 4
2 0 o 0 N o o)
F F F
F F F
axit 1-amino-3,3- axit 1- metyl 1-
difloxyclobutan-1- (((benzyloxy)carbonyl)amino)-  (((benzyloxy)carbonyl)amino)-
carboxylic 3,3-difloxyclobutan-1- 3,3-difloxyclobutan-1-
carboxylat carboxylat
Ph
O
, 0 Buoc 4 ©
Budce 3 )‘NH HsN o
. O —_—
F F Cl
F
benzyl (3,3-diflo-1- 3,3-diflo-1-

propionylxyclobutyl)carbamat propionylxyclobutan-1-amini

rbamate clorua

Buwéc 1-2. Benzyl (2,5-dioxopyrolidin-1-yl) cacbonat (3,30 g, 13,2mmol) duoc bd sung
& dang chat rin vao hdn hop da dugc khudy chira axit 1-amino-3,3-difloxyclobutan-1-
carboxylic (2,00 g, 13,2mmol) va N-etyl-N-isopropylpropan-2-amin (4,61mL,
26,5mmol) trong axetonitril (40mL) va nudc (20mL) & nhiét do moi truong. Sau 17 h,
dietyl ete (500mL) duoc bd sung. Lép hitu co duoc rira bang dung dich nuéc hydro
clorua (0,25 M, 2 x 300mL) va nudc (500mL), dugce lam khé qua magie sulfat khan,
dugc loc, va dugc co trong diéu kién ap suét thép. Phén léng can duoc hoa tan trong
toluen (90mL) va metanol (27mL), va dung dich thu dugc duoc khudy & nhiét d6 moi
truong. Diazometyltrimetylsilan dung dich (2,0 M trong dietyl ete, 7,94mL, 16mmol)
duoc bd sung qua bom tiém trong 5 phut. Sau 20 phut, axit axetic duoc bd sung timg giot
qua bom tiém cho t6i khi nging thoat khi va mau vang dugc ti€u tan tir hdn hop phan
tmg. Hon hop thu dugc duge co trong diéu kién 4p suét thdp. Phin ling can dugc tinh
ché bang cach sic ky cot nhanh (0 dén 20% etyl axetat trong hexan) dé tao ra metyl 1-
(((benzyloxy)carbonyl)amino)-3,3-difloxyclobutan-1-carboxylat.

Budc 3. Dung dich etylmagie bromua (1,0 M trong tetrahydrofuran, 10,0mL, 10mmol)
dugc bd sung trong 5 phut qua bom tiém vao hon hop da duge khudy chira metyl 1-
(((benzyloxy)carbonyl)amino)-3,3-difloxyclobutan-1-carboxylat (1,00 g, 3,34mmol) va
tetraisopropoxytitan (989 pL, 3,34mmol) trong tetrahydrofuran (12mL) & —65°C, va
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phan tng dugc lam 4m 1én dén nhiét dd6 moi trudng trong 18 h. Dung dich nuéc amoni
clorua bdo hoa (20mL) va dietyl ete (125mL) duoc bd sung vao. Lép hitu co dugce rira
lién tiép bang dung dich nudc hydro clorua (0,5 M, 50mL), dung dich nudc natri
bicacbonat bao hoa (50mL), va nude mubi (25mL), dugc lam khd qua magie sulfat khan,
duoc loc, va duoc cd trong diéu kién 4p suat thap. Phan lang cin duoc tinh ché bang cach
sic ky cot nhanh trén silicagel (0 dén 20% etyl axetat trong hexan) dé tao ra benzyl (3,3-
diflo-1-propionylxyclobutyl)carbamat.

Buéc 4. Hon hop khong dong nhét benzyl (3,3-diflo-1-propionylxyclobutyl)carbamat
(291 mg, 0,979mmol) va paladi trén cacbon hoat héa (10% khéi lwvgng/khdi lugng, 100
mg, 98 umol) trong etanol (10mL) & nhiét d¢ moi truong duoc dat trong 1 at (100 kPa)
khi hydro va duoc khudy manh. Sau 110 phut, hdn hgp phan tng dugc loc qua xelit, va
banh loc dugc chiét bang etyl axetat (80mL). Dung dich hydro clorua (4 M trong 1,4-
dioxan, 0,30mL) dugc bd sung qua bom tiém vao ph?m loc, va hon hop thu duogc duge
x04y manh trong 1 phut va sau do dugc co trong diéu kién 4p sut thap dé tao ra 3,3-

diflo-1-propionylxyclobutan-1-amini clorua.

[0021] Vi du 107. 7-2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-
(3-clo-2-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

107

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-clo-2-flophenyl)-
6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo cich twong tu nhu
Vi du 69 str dung 3-clo-2-floanilin thay cho 3-floanilin.

Vi du 111. 7-2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-
N-(2,3,4-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (111)
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7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-6-metyl-N-(2,3,4-
triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (111) duoc tong hop theo cach
twong tw nhu Vi du 90 sir dung 2,3,4-trifloanilin thay cho 2,4,5-trifloanilin.

Vi du 112. N-(3-clo-4-flophenyl)-7-(2-((3-xyanobixyclo[1.1.1]pentan-1-yl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

CN

Trifloaxetic anhydrit (28,6 ul, 0,206mmol) dugc bd sung qua bom tiém vao hdn hop da
duge khudy chia 7-(2-((3-carbamoylbixyclo[1.1.1]pentan-1-yl)amino)-2-oxoaxetyl)-N-
(3-clo-4-flophenyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (32 mg,
0,069mmol) va 2,6-lutidin (63,8 pL, 0,548mmol) trong tetrahydrofuran (1,5mL) ¢ nhiét
do moi truong. Sau 10 phut, nude (0,5mL) duge bd sung, va hdn hop hai pha thu dugc
dugc co trong diéu kién ap suét thép. Phan léng can duoc tinh ché béng duoc tinh ché
bang HPLC diéu ché pha dao (10-100% axetonitril trong nudc, axit trifloaxetic 0,1%) dé
tao ra N-(3-clo-4-flophenyl)-7-(2-((3-xyanobixyclo[1.1.1]pentan-1-yl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (112).

Vi du 113. 7-(2-((3-xyanobixyclo[1.1.1]pentan-1-yl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
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7-(2-((3-Xyanobixyclo[1.1.1]pentan- 1-yl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (113) dugc téng hop theo cach tuong tu
nhu Vi du 112 st dung 3,4-difloanilin thay cho 3-clo-4-floanilin.

Vi du 114. N-(3-(diflometyl)-4-flophenyl)-6-metyl-7-(2-((2-metyl-1-(metylamino)-1-
oxopropan-2-yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (114)

N-(3-(diflometyl)-4-flophenyl)-6-metyl-7-(2-((2-metyl- 1-(metylamino)-1-oxopropan-2-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (114) dugc tong hop
theo cach tuwong tw nhu Vi du 82 st dung 3-(diflometyl)-4-floanilin thay cho 3-clo-4-

floanilin.

Vi du 115. 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3-
(diflometyl)phenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

HIhEEY

7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3-
(diflometyl)phenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo
cach twong tu nhu Vi du 69 bwée 2 st dung 1-amino-3,3-diflo-N-metylxyclobutan-1-
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carboxamit hydroclorua thay cho 1-etynylxyclopropan-l-amin 2,2,2-trifloaxetat va &

budc 3 si dung 3-(diflometyl)anilin thay cho 3-floanilin.

Vi du 116. 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3-
(diflometyl)-4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

FF o R -
P W
H N HN F
/ o)
5 ol
116

7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3-(diflometyl)-

4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo cach
twong tw nhu Vi du 69 bwéc 2 st dung l-amino-3,3-diflo-N-metylxyclobutan-1-
carboxamit hydroclorua thay cho 1-etynylxyclopropan-1l-amin 2,2,2-trifloaxetat va &

budc 3 sir dung 3-(diflometyl)-4-floanilin thay cho 3-floanilin.
Vi du 117. N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-
(hydroxymetyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit

N-(3-clo-4-flophenyl)-7-(2-((3,3-diflo-1-(hydroxymetyl)xyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (117) dugc tong hop theo
cach twong tu nhu Vi du 29 st dung (1-amino-3,3-difloxyclobutyl)metanol hydroclorua
thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin hydroclorua.

Vi du 118. 7-(2-((3,3-diflo-1-(hydroxymetyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5S-carboxamit
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7-(2-((3,3-diflo-1-(hydroxymetyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-

6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (118) duoc tong hop theo cach tuwong tu
nhu Vi du 29 st dung 3,4-difloanilin thay cho 3-clo-4-floanilin va st dung (1-amino-3,3-
difloxyclobutyl)metanol ~ hydroclorua thay cho  3,3-diflo-1-(1H-1,2,3-triazol-4-

yl)xyclobutan-1-amin hydroclorua.
Vi du 119. (1aR,6aR)-N-(2-(diflometyl)pyridin-4-yl)-4-metyl-5-(2-ox0-2-((3-
(triflometyl)oxetan-3-yl)amino)axetyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-

3-carboxamit

119

(1aR,6aR)-N-(2-(diflometyl)pyridin-4-yl)-4-metyl-5-(2-ox0-2-((3-(triflometyl)oxetan-3-
yl)amino)axetyl)-1,1a,6,6a-tetrahydroxyclopropa[b]pyrolizin-3-carboxamit (119) duoc
tong hop tr axit (1aR,6aR)-5-(carboxycarbonyl)-4-metyl-1,1a,6,6a-
tetrahydroxyclopropa[b]pyrolizin-3-carboxylic theo cich tuong tuw nhu Vi du 80, budc 1
va 2 str dung 3-(triflometyl)oxetan-3-amin hydroclorua va 2-(diflometyl)pyridin-4-amin
lan luot thay cho 1-etynyl-3,3-difloxyclobutan-1-amin va 2-(diflometyl)-3-flopyridin-4-

amin.

Vi _du 120. 7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3-clo-4-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (120)
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7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3-clo-4-flophenyl)-6-
metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (120) duoc tong hop theo cach twong tur
nhu Vi du 3 st dung 1-amino-3,3-difloxyclobutan-1-carboxamit hydroclorua thay cho

3,3-diflo-(1-metylaminocarbonyl)-1-xyclobutanamin hydroclorua.

Téng hop 1-amino-3,3-difloxyclobutan-1-carboxamit hydroclorua.

BOC%F Bude 1 BocHN ¢ Bude2 H,N Fohe
HO— F H2N~\8<><F HZN\\80<F
O 0 0

Bwde 1. Dung dich 0°C chira axit 1-((tert-butoxycarbonyl)amino)-3,3-difloxyclobutan-1-
carboxylic (522 mg, 2,1mmol), amoni clorua (620 mg, 11,6mmol), va trietylamin
(2,3mL, 16,5mmol) trong N,N-dimetylformamit (6émL) duoc bd sung 1-
[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini ~ 3-oxid hexaflophosphat
(1,19 g, 3,12mmol). Phan tmg duoc lam Am dén nhiét d6 moi truong va dugce khuéy
trong 5 h, tai thoi diém d6 hdn hop phan ting duoc pha lodng bang dietyl ete, duoc rira
bang dung dich nu6e natri bicacbonat bao hoa, 5% dung dich nudc lithi clorua, va nuéc
mudi. Sau do, pha ete dugc lam kho trén natri sulfat, dugc loc, va dugc cd trong diéu
kién 4p suét thap dé thu duoc tert-butyl (1-carbamoyl-3,3-difloxyclobutyl)carbamat dugc

dung sau d6 ma khong can tinh ché thém.

Bwée 2. Tert-butyl (1-carbamoyl-3,3-difloxyclobutyl)carbamat (348 mg, 1,39mmol)
dugc hoa tan trong dung dich 4M chra hydro clorua trong dioxan (6mL, 24mmol) va
dugce khudy & nhiét do trong phong trong 60 phit. Dung mdi dugc loai bo trong diéu
kién ap suét thép, lam so1 déng phi hai lan béng toluen, va nguyén liéu thu duoc dugc
lam kho trong moi truong c6 do chan khong cao dé cho 1-amino-3,3-difloxyclobutan-1-
carboxamit hydroclorua: 'H NMR (400 MHz, DMSO-d6) & 8,95 (s, 3H), 7,90 (s, 2H),
3,28 (td, J =13,0, 7,2 Hz, 2H), 3,05 (q, J = 14,2 Hz, 2H).

Vi du 121. 7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-
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diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (121)

7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-6-
metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (121) dugc tdng hop theo cach tuong tu
nhu Vi du 120 st dung 3,4-difloanilin thay cho 3-clo-4-floanilin.
1-amino-3,3-diflo-N,N-dimetylxyclobutan-1-carboxamit hydroclorua

Ph

Ph
“0 1o o 5 -
Bude 1 Budc 2
/
O)» NH o O}‘ NH N H,N o
F F ! F CIH
axit 1- benzyl (1- 1-amino-3,3-diflo-N,N-
(((benzyloxy)carbonyl)amino)-  (dimetylcarbamoyl)-3,3- dhnetylx?/clobutan- 1-
3,3-difloxyclobutan-1- difloxyclobutyl)carbamat carboxamit hydroclorua
carboxylic

Buéc 1. 1-((dimetylamin)(dimetyliminio)metyl)-1H-[1,2,3]triazolo[4,5-b]pyridin 3-oxit
hexaflophosphat(V) (1,33 g, 3,51mmol) duoc bd sung vao hon hgp da dugc khudy chira
axit  1-(((benzyloxy)carbonyl)amino)-3,3-difloxyclobutan-1-carboxylic ~ (1,00 g,
3,51mmol), N,N-diisopropyletylamin (2,44mL, 14,0mmol), N,N-dimetylpyridin-4-amin
(43 mg, 0,035mmol), va dimetylamin hydroclorua (715 mg, 8,76émmol) trong N,N-
dimetylformamit (10mL) & nhiét d6 méi truong. Sau 90 phut, dietyl ete (250mL) dugc
bd sung. Lép hitu co duge rira lién tiép bang dung dich nudc hydro clorua (0,2 M, 2 x
200mL), hdn hop chita dung dich nudc natri bicacbonat bao hoa va nude (1:4 viv,
200mL), va nudc (200mL), duge 1am khd qua magie sulfat khan, dugc loc, va dugc c6
trong didu kién ap sudt thdp dé tao ra benzyl (1-(dimetylcarbamoyl)-3,3-
difloxyclobutyl)carbamat.

Buéc 2. Hon hop khong dong nhat chia benzyl (1-(dimetylcarbamoyl)-3,3-
difloxyclobutyl)carbamat (645 mg, 2,07mmol) va paladi trén cacbon hoat héa (10% khoi
lwong/khbi lwong, 220 mg, 0,207 pmol) trong etanol (10mL) va etyl axetat (5,0mL) &
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nhiét 46 moi trudng dugc dit trong 1 at (100 kPa) khi hydro va dugc khuéy manh. Sau
3,5 h, hdn hop phan tng dugc loc qua xelit, va banh loc duogc chiét bang etyl axetat
(80mL). Dung dich hydro clorua (4 M trong 1,4-dioxan, 2,0mL) dugc bd sung qua bom
tiém vao phﬁn loc, va hon hop thu duge duge xody manh trong 1 phit va sau d6 dugc cd
trong diéu kién ap suit thdp dé tao ra 1-amino-3,3-diflo-N,N-dimetylxyclobutan-1-
carboxamit hydroclorua.

Vi du 124. N-(3-clo-4-flophenyl)-7-(2-((1-(dimetylcarbamoyl)-3,3-
difloxyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit

N-(3-clo-4-flophenyl)-7-(2-((1-(dimetylcarbamoyl)-3,3-difloxyclobutyl)amino)-2-

oxoaxetyl)-6-metyl-2,3-dihydro- 1 H-pyrolizin-5-carboxamit (124) dugc tong hop theo
cach tuwong ty nhu Vi du 29 st dung l-amino-3,3-diflo-N,N-dimetylxyclobutan-1-
carboxamit hydroclorua thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin

hydroclorua.
Vi du 125. N-(3,4-diflophenyl)-7-(2-((1-(dimetylcarbamoyl)-3,3-
difloxyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-

carboxamit

N-(3,4-diflophenyl)-7-(2-((1-(dimetylcarbamoyl)-3,3-difloxyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (125) duogc tong hop theo
cach tuong tw nhu Vi du 29 st dung 3,4-difloanilin thay cho 3-clo-4-floanilin va sir dung
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1-amino-3,3-diflo-N,N-dimetylxyclobutan-1-carboxamit hydroclorua thay cho 3,3-diflo-
1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin hydroclorua.

Vi _du 126. 7-2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-
xyano-5-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

N
N O 7
@) | /)
\ / Y
N
\N o F
H 126

7-(2-((1-(1H-1,2,3-triazol-4-yl)xyclopropyl)amino)-2-oxoaxetyl)-N-(3-xyano-5-
flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tbng hop theo cach
tuong tu nhu Vi du 69 sir dung 3-flo-5-xyanoanilin thay cho 3-floanilin.

Vi du 127. N-(3-clo-2,4-diflophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxamit (127)

cl
F
fevey
N
\ / N
O=
AN O
= 127
H/N‘KO: F

N-(3-clo-2,4-diflophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (127) duoc tébng hop theo
cach twong tu nhu Vi du 3 st dung 3-clo-2,4-difloanilin thay cho 3-clo-4-floanilin.

Vi du 128. (S)-N-(3-clo-4-flophenyl)-6-metyl-7-(2-((3-metyl-1-(metylamino)-1-
oxobutan-2-yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (128)
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(S)-N-(3-clo-4-flophenyl)-6-metyl-7-(2-((3-metyl-1-(metylamino)-1-oxobutan-2-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (128) dugc tdng hop
theo cach twong tw nhu Vi du 84 s dung L-valin N-metylamit hydroclorua thay cho 1-
(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin dihydroclorua va 3-clo-4-floanilin thay cho
3-clo-2,4-difloanilin.

Vi du 129. N-(3-clo-4,5-diflophenyl)-7-(2-((3,3-diflo-1-
(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-

eF N O Cl
0 | /)
H ] /
N N HN F
/ \
H
0 O -
129

N-(3-clo-4,5-diflophenyl)-7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-

pyrolizin-5-carboxamit

oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo cach
twong ty nhu Vi du 69 bwéc 2 sit dung I-amino-3,3-diflo-N-metylxyclobutan-1-
carboxamit hydroclorua thay cho 1-etynylxyclopropan-1-amin 2,2,2-trifloaxetat va &

buéce 3 st dung 3-clo-4,5-difloanilin thay cho 3-floanilin.

Vi du 130. N-(3-clo-4-flophenyl)-7-(2-((1-xyano-3,3-difloxyclobutyl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

Trifloaxetic anhydrit (23 pL, 0,16mmol) dugc bd sung qua bom tiém vao hdn hop da
dugc khudy chira 7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3-clo-
4-flophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (27 mg, 0,055mmol) va
2,6-lutidin (51 pL, 0,44mmol) trong tetrahydrofuran (1,0mL) & nhi¢t d0 moi truong. Sau
10 phat, nudce (0,5mL) dugce bd sung, va hén hop hai pha thu duge dugc khudy manh.

Sau 5 phut, hdn hop hai pha dugc c6 trong diéu kién ap suét thép. Phén léng can duoc
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tinh ché bing duogc tinh ché bang HPLC diéu ché pha dao (10-100% axetonitril trong
nude, axit trifloaxetic 0,1%) dé tao ra N-(3-clo-4-flophenyl)-7-(2-((1-xyano-3,3-
difloxyclobutyl)amino)-2-oxoaxetyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit
(130).

Vi du 131. 7-(2-((1-xyano-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-

diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

7-(2-((1-xyano-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-diflophenyl)-6-metyl-
2,3-dihydro-1H-pyrolizin-5-carboxamit (131) was synthesizes theo cach tuong tu voi Vi
du 130 st dung 7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-N-(3,4-
diflophenyl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit ~ thay = cho  7-(2-((1-
carbamoyl-3,3-difloxyclobutyl)Jamino)-2-oxoaxetyl)-N-(3-clo-4-flophenyl)-6-metyl-2,3-
dihydro-1H-pyrolizin-5-carboxamit.

Vi_du 132. (R)-N-(3-clo-4-flophenyl)-6-metyl-7-(2-0x0-2-((1,1,1-triflo-3-hydroxy-2-
metylpropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

(R)-N-(3-clo-4-flophenyl)-6-metyl-7-(2-ox0-2-((1,1,1-triflo-3-hydroxy-2-metylpropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (132) duoc tong hop theo cach
tuong tu nhu Vi du 29 st dung (R)-2-amino-3,3,3-triflo-2-metylpropan-1-ol hydroclorua
thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutan-1-amin hydroclorua.

Vi _du_133. (R)-N-(3,4-diflophenyl)-6-metyl-7-(2-ox0-2-((1,1,1-triflo-3-hydroxy-2-
metylpropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
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(R)-N-(3,4-diflophenyl)-6-metyl-7-(2-ox0-2-((1,1,1-triflo-3-hydroxy-2-metylpropan-2-

yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (133) duoc tbng hop theo cach
twong tw nhu Vi du 29 st dung 3,4-difloanilin thay cho 3-clo-4-floanilin va st dung (R)-
2-amino-3,3,3-triflo-2-metylpropan-1-ol hydroclorua thay cho 3,3-diflo-1-(1H-1,2,3-

triazol-4-yl)xyclobutan-1-amin hydroclorua.

[0022] Vi_du 134: (R)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-
oxoaxetyl)-N-(2-(diflometyl)-3-flopyridin-4-yl)-2-flo-6-metyl-2,3-dihydro-1H-

pyrolizin-5-carboxamit
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& Buorc 1 )‘\'5/:‘6_« Buorc 2
(0]

axit (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-
metyl-2,3-dihydro-1H-pyrolizin-5-
carboxylic

axit (R)-7-(carboxycarbonyl)-2-flo-6-
metyl-2,3-dihydro-1H-pyrolizin-5-

carboxylic
F F_p
o F
\R\j Buoc3 F F N N
o /7 NN\
H
J RO
3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2- (R)-N-(2-(diflometyl)-3-flopyridin-4-yl)-7-(2-((1-

((1-etynyl-3,3-difloxyclobutyl)amino)-2-
oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxylat

(R)-7-(2—((3 3 -dlﬂo- 1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)-3-flopyridin-4-yl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

etynyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-2-flo-_
6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit

Buée 1 Axit (R)-7-(2-etoxy-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxylic (0,83 g, 2,9mmol) dwgc dung & dang hdn hop dong nhit trong
THE/MeOH/nu6e (2:2:1, 15mL) va cho phan Ung ting phan & nhiét do trong phong voi
lithi hydroxit monohydrat (0,31 g, 7,3mmol). Hon hop nay dugc siéu am cho dén khi
ddng nhét. Khi phan tich LC/MS chi ra phan tung xay ra hoan toan, hdn hop nay duge
pha loang bang bang (~ 10 g) va cho phan g ting giot v6i 20% nudce axit sulfuric dén
do pH = 1. Sau chiét ba lan br?mg etyl axetat, cac chét hiru co gom lai duoc rira mot lan
bang dung dich nuéc natri clorua bdo hoa, duoc lam kho qua magie sulfat khan, dugc
loc, va dugc cb dé tao ra axit (R)-7-(carboxycarbonyl)-2-flo-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxylic. LCMS-ESI+ (m/z): [M+H] * dugc tinh toan dbi voi
C1tHnFNOs: 256,1; theo thuc té: 255,9.

Budc 2 1-[Bis(dimetylamin)metylen]-1H-1,2,3-triazolo[4,5-b]pyridini ~ 3-
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oxid hexaflophosphat (HATU, 2,4 g, 6,3mmol) dugc bd sung ting phan vao hdn hop
chtra ((R)—7-(carboxycarbonyl)-2-ﬂo-6-metyl-2,3-dihydro—lH-pyrolizin-S-axit carboxylic
(0,77 g, 3,0mmol), 1-etynyl-3,3-difloxyclobutan-1-amin bistriflat (1,6 g, 3,8mmol), va
N,N-diisopropyletylamin (5,0mL, 29mmol) trong N,N-dimetylformamit (15mL). Khi
phan tich LC/MS x4c nhan rang phan ung xay ra hoan toan, hdn hop nay dugc phin b
gifta etyl axetat va dung dich nudc natri hydro cacbonat bao hoa. Pha nude dugc chiét ba
1an bing etyl axetat. Cac phan chiét gom lai duoc rira bang hdn hop chira cac dung dich
nudc natri clorua bdo hoa/nude natri hydro cacbonat bdo hoa (~ 5:1), duge lam kho qua

magie sulfat khan, dugc loc, va dugc cod trong diéu kién ap sudt thép.

Phin léng can duoc tinh ché bing sic ky nhanh (silicagel) dé tao ra 3H-
[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2-((1-etynyl-3,3-difloxyclobutyl)amino)-2-
oxoaxetyl)-2-flo-6-metyl-2,3-dihydro- 1 H-pyrolizin-5-carboxylat. LCMS-ESI+ (m/z):
[M+H]* duoc tinh toan dbi v&i CaoHisF3NgOa: 487,1; theo thuc té: 487,9

[0023]Buéc 3 Huyén phu chia 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2-((1-
etynyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro- 1 H-pyrolizin-
5-carboxylat, (0,48 g, 0,99mmol) va 2-(diflometyl)-3-flopyridin-4-amin hydroclorua
(0,59 g, 3,0mmol) trong diclometan (10mL) duoc bd sung 2,6-lutidin (0,70mL,
5,9mmol). Hon hop thu dugc dwoc co trén thiét bi bay hoi quay dé tao ra huyén phu. N6
duoc hip thu lai trong diclometan (10mL) va dugc ¢ thanh phén ran dong nhit, ma sau

do dugc gia nhi¢t & 100°C trong bay ngay.

Sau khi 1am lanh, phan cin dugc tinh ché bang sic ky nhanh (silicagel) dé tao ra (R)-N-
(2-(diflometyl)-3-flopyridin-4-y1)-7-(2-((1-etynyl-3,3-difloxyclobutyl)amino)-2-
oxoaxetyl)-2-flo-6-metyl-2,3-dihydro- 1 H-pyrolizin-5-carboxamit. LCMS-ESI+ (m/z):
[M+H]* duoc tinh toan dbi v6i CasHi9FsNsOs: 513,1; theo thue té: 513,2.

Buéc 4 Hon hop chira (R)-N-(2-(diflometyl)-3-flopyridin-4-y1)-7-(2-((1-etynyl-3,3-
difloxyclobutyl)amino)-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1 H-pyrolizin-5-

carboxamit (0,16 g, 0,31mmol) trong N,N-dimetylformamit /metanol (hén hop 9:1, 6mL)
duoc khudy trong bé nude d4 dong thoi loai khi bang agon trong 10 phut. Dung dich nay,
sau d6 duoc bd sung dong(I) thiophen-2-carboxylat (30 mg, 0,16mmol) va hdn hop thu
dugc dugc dan tiép vao agon trong 10 phut. Azidotrimetylsilan (210 pL, 1,6mmol) duoc

bd sung vao hdn hop nay. Lo dwgc ddy kin va hdn hop nay duoc khudy qua dém &
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100°C.

Sau khi lam ngudi dén nhiét do trong phong, hdn hop phéan tng dugc cd, va phan ling
cin duoc tinh ché br?mg HPLC diéu ché pha dao (10 — 80% axetonitril trong nude, 0,1%
chit dém TFA) dé tao ra (R)-7-(2-((3,3-diflo-1-(1H-1,2,3-triazol-4-yl)xyclobutyl)amino)-
2-oxoaxetyl)-N-(2-(diflometyl)-3-flopyridin-4-yl)-2-flo-6-metyl-2,3-dihydro-1H-
pyrolizin-5-carboxamit. LCMS-ESI+ (m/z): [M+H] * duoc tinh toan dbi véi
Ca3HaoFeN703: 556,2; theo thuc té: 556,2.

Axit  (R)-2-(2-(5-((3,4-diflophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-
yl)-2-oxoaxetamido)-3,3,3-triflo-2-metylpropanoic

Axit  (R)-2-(2-(5-((3,4-diflophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-yl)-
2-oxoaxetamido)-3,3,3-triflo-2-metylpropanoic duoc tdng hop theo cach twong tu nhu Vi
du 29 sir dung 3,4-difloanilin thay cho 3-clo-4-floanilin va sir dung hydroclorua cua axit
(R)-2-amino-3,3,3-triflo-2-metylpropanoic thay cho 3,3-diflo-1-(1H-1,2,3-triazol-4-

yl)xyclobutan-1-amin hydroclorua.

Vi du 135. (R)-N-(3,4-diflophenyl)-6-metyl-7-(2-ox0-2-((1,1,1-triflo-3-hydroxy-2-
metylpropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

1-((Dimetylamin)(dimetyliminio)metyl)-1H-[1,2,3]triazolo[4,5-b]pyridin 3-oxit
hexaflophosphat(V) (35 mg, 0,092mmol) dugc bd sung vao hon hop da duge khudy chira
axit (R)-2-(2-(5-((3,4-diflophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-
oxoaxetamido)-3,3,3-triflo-2-metylpropanoic (15 mg, 0,031mmol), amoni clorua (8,2

-218-



35746

mg, 0,15mmol), N,N-dimetylpyridin-4-amin (3,8 mg, 0,031mmol), va 1-metylmorpholin
(40,6 pL, 0,369mmol) trong N,N-dimetylformamit (1,5mL) & nhiét d0 mdi trudng. Sau
120 phut, phan ling can dugc tinh ché bang dugc tinh ché bang HPLC diéu ché pha dao
(10-100% axetonitril trong nude, axit trifloaxetic 0,1%) dé tao ra (R)-N-(3,4-
diflophenyl)-6-metyl-7-(2-0x0-2-((1,1,1-triflo-3-hydroxy-2-metylpropan-2-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (135).

Vi du 136. (S)-N-(3,4-diflophenyl)-6-metyl-7-(2-ox0-2-((1,1,1-triflo-3-hydroxy-2-
metylpropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

Axit  (S)-7-(2-((3-amino-1,1,1-triflo-2-metyl-3-oxopropan-2-yl)amino)-2-oxoaxetyl)-N-
(3,4-diflophenyl)-6-metyl-2,3-dihydro-1H-pyrolizin-5-carboxamit (136) duoc tong hop
theo cach twong tu nhu Vi du 135 sir dung hydroclorua cua axit (S)-2-amino-3,3,3-triflo-
2-metylpropanoic thay cho hydroclorua cta axit (R)-2-amino-3,3,3-triflo-2-
metylpropanoic.

Vi du 137. (R)-N-(3,4-diflophenyl)-6-metyl-7-(2-0x0-2-((1,1,1-triflo-2-metyl-3-
(metylamino)-3-oxopropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-

carboxamit

(R)-N-(3,4-diflophenyl)-6-metyl-7-(2-ox0-2-((1,1,1-triflo-2-metyl-3-(metylamino)-3-
oxopropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (137) dugc tong
hop theo cach twong tw nhu Vi du 135 st dung metylamin hydroclorua thay cho amoni

clorua.

Vi du 138. (S)-N-(3,4-diflophenyl)-6-metyl-7-(2-0x0-2-((1,1,1-triflo-2-metyl-3-
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(metylamino)-3-oxopropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-S-

carboxamit
F
N IO /@/F
N
\ / N
O=
=0 138
HN HN—
F3C 'a’ O

(S)-N-(3,4-diflophenyl)-6-metyl-7-(2-0x0-2-((1,1,1-triflo-2-metyl-3-(metylamino)-3-

oxopropan-2-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (138) dugc téng
hop theo cach twong tw nhu Vi du 135 st dung metylamin hydroclorua thay cho amoni
clorua va st dung hydroclorua cia axit (S)-2-amino-3,3,3-triflo-2-metylpropanoic thay

cho hydroclorua cta axit (R)-2-amino-3,3,3-triflo-2-metylpropanoic.

Vi du 140. 7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-6-metyl-N-
(3,4,5-triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (140).

R F
o)
o ™ o
N % F
N HN\Q\F
140 =

7-(2-((1-carbamoyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-6-metyl-N-(3,4,5-
triflophenyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (140) dugc tong hop theo céach
tuwong tu nhu Vi du 26 Budce 4 str dung 1-amino-3,3-difloxyclobutan-1-carboxamit thay
cho axit 1-(1H-1,2,3-triazol-4-yl)xyclopropan-1-amin diclohydric.

Vi du 145. N-(3,4-diflophenyl)-6-metyl-7-(2-((3-metyl-1-oxidothietan-3-yl)amino)-2-
oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

-220-



35746

N S
"o P F Buéc 1 # 0 N o Budrc 2
4 HN N / F
F Y
\ /—F
axit 2-(5-((3,4-diflophenyl)carbamoyl)-6-metyl-2,3- N-(3,4-diflophenyl)-6-metyl-7-(2-((3-metylthietan-3-yl)amino)-2-
dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

O\
N Vi F
N-(3,4-diflophenyl)-6-metyl-7-(2-((3-metyl-1-oxidothietan-3-

yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
(hdn hop chira cac chit dong phan khong dbi quang)

Budée 1 Hon hop chita 3-metylthietan-3-amin hydroclorua (93 mg, 0,67mmol) va axit 2-
(5-((3.4-diflophenyl)carbamoyl)-6-metyl-2,3-dihydro-1H-pyrolizin-7-yl)-2-oxoaxetic
(0,20 g, 0,58mmol) dugc hép thu trong N,N-dimetylformamit va dugc cho phan tng lan
luot v6i N,N-diisopropyletylamin (0,51mL, 2,9mmol) va 1-[bis(dimetylamin)metylen]-
1H-1,2,3-triazolo[4,5-b]pyridini 3-oxid hexaflophosphat (HATU, 0,29 g, 0,75mmol).
Sau 4 gio khudy, hdn hop nay dwgc phan bd gitta etyl axetat va dung dich nudc natri
hydro cacbonat bao hoa. Pha nuéc duoc chiét ba 14n bang etyl axetat. Sau dé, cac pha
hitu co gom lai dugce rira lan luot bang ~ 5% nudce axit clohydric, dung dich nudc natri
clorua ban bio hoa, va hdn hgp 1:1 chira cac dung dich nuéce natri hydro cacbonat va
natri clorua bdo hoa. Sau do, céac chét hitu co dugc lam kho qua magie sulfat khan, duoc
loc, dugc ¢, va dugc cb dé tao ra N-(3,4-diflophenyl)-6-metyl-7-(2-((3-metylthietan-3-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit. LCMS-ESI+ (m/z):
[M+H]* dugc tinh toan dbi v6i CaiHaoFaN303S: 434,1; theo thuc té: 434,2.

Budéc 2 Huyén phu chtra N-(3,4-diflophenyl)-6-metyl-7-(2-((3-metylthietan-3-yl)amino)-
2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit (0,25 g, 0,58mmol) duogc hip thu &
dang huyén phu trong axetonitril (4mL) dugc gia nhiét cho dén khi dong nhét. Sau khi
lam lanh, hdn hop van duc dugce cho phan tng voi sat(I) clorua (4,7 mg, 0,03mmol).
Sau nam phut khudy, axit periodic (hydrat ho4, 0,15 g, 0,64mmol) duoc bd sung ting
phan.

Sau phan tich LC/MS x4c nhén rang d phan ung hét hoan toan nguyén liéu ban dau, hdn

hop nay duoc lam ngudi bang cach bo sung 25% khéi lwong/khéi lwgng dung dich nuée
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natri thiosulfat (2mL). Huyén phu dugc khudy trong 10 phit, dugc pha loang bang nudc,
va sau d6 duge chiét bang etyl axetat. Phin chiét hiru co gom lai dugce 1am kho trén natri
sulfat khan va duoc loc. Phan dich loc hai pha van dugc rét vao phéu chiét. Lép nude
coOn lai duoc loai bd. Sau do, céac chét hiru co duge 1am kho qua magie sulfat khan, duoc

loc, va dugc cd trong diéu kién ap suat thap.

Phéan ling cin duoc tinh ché bang HPLC diéu ché pha dao (5 — 60% axetonitril trong
nuée, 0,1% chit dém TFA) dé tao ra N-(3,4-diflophenyl)-6-metyl-7-(2-((3-metyl-1-
oxidothietan-3-yl)amino)-2-oxoaxetyl)-2,3-dihydro-1 H-pyrolizin-5-carboxamit  la hon
hop v6i ty 16 xAp xi 2:1 chira cac chit dong phan khong dbi quang. LCMS-ESI+ (m/z):
[M+H] * duoc tinh toan dbi véi CarHxFaN304S: 450,1; theo thuc té: 450,2

Vi du 147. 7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(2-
(diflometyl)-3-flopyridin-4-yl)-6-metyl-2,3-dihydro-1H-pyrolizin-S-carboxamit

P F

oF

-
/
R e} \ ”\
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NH 447

0 \

N

7-(2-((3,3-diflo-1-(metylcarbamoyl)xyclobutyl)amino)-2-oxoaxetyl)-N-(2-(diflometyl)-

3-flopyridin-4-yl)-6-metyl-2,3-dihydro- 1H-pyrolizin-5-carboxamit (147) dugc tong hop
theo cach twong tw nhu Vi du 2 st dung l-amino-3,3-diflo-N-metylxyclobutan-1-
carboxamit hydroclorua thay cho ), R-trifloisopropylamin, va 2-(diflometyl)-3-

flopyridin-4-amin hydroclorua thay cho 3-clo-4-floanilin

[0024] Vi_du 150. (R)-N-(2-(diflometyl)-3-flopyridin-4-yl)-2-flo-6-metyl-7-(2-0x0-2-
((3-(triflometyl)oxetan-3-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-S-carboxamit
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axit (R)-7-(carboxycarbonyl)-2-flo-6-metyl-2,3-  3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-2-flo-6-
dihydro-1H-pyrolizin-5-carboxylic metyl-7-(2-0x0-2-((3-(triflometyl)oxetan-3-
yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-
carboxylat
F F_F
F
N 2 =N
oco /7 "N\
H
FF
(R)-N-(2-(diflometyl)-3-flopyridin-4-yl)-2-flo-6-metyl-7-(2-ox0-2-((3-
(triflometyl)oxetan-3-yl)amino)axetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
Buwéce 1 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-2-flo-6-metyl-7-(2-0x0-2-

((3-(triflometyl)oxetan-3-yl)amino)axetyl)-2,3-dihydro- 1 H-pyrolizin-5-carboxylat =~ duoc
didu ché theo cach twong tu voi 3H-[1,2,3]triazolo[4,5-b]pyridin-3-yl (R)-7-(2-((1-
etynyl-3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-
5-carboxylat, sit dung 3-(triflometyl)oxetan-3-amin hydroclorua thay cho 1-etynyl-3,3-
difloxyclobutan-1-amin bistriflat. LCMS-ESI+ (m/z): [M+H] © dugc tinh todn d6i voi
CaoH17F4N6Os: 497,1; theo thuc té: 496,9.

Buwéc 2 (R)-N-(2-(diflometyl)-3-flopyridin-4-yl)-2-flo-6-metyl-7-(2-ox0-2-
((3-(triflometyl)oxetan-3-yl)amino)axetyl)-2,3-dihydro- 1 H-pyrolizin-5-carboxamit dugc
diéu ché theo cach twong tu vdi (R)-N-(2-(diflometyl)-3-flopyridin-4-yl)-7-(2-((1-etynyl-
3,3-difloxyclobutyl)amino)-2-oxoaxetyl)-2-flo-6-metyl-2,3-dihydro-1H-pyrolizin-5-
carboxamit. LCMS-ESI+ (m/z): [M+H] " duogc tinh todn d6i voi C21HisF7N4O4: 523,1;
theo thuc té: 523.2.

Vi du 151.  N-(3,4-diflophenyl)-6-metyl-7-(2-(((17,3r)-3-metyl-1-oxidothietan-3-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
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3-metylthietan-3-amin benzyl (3-metylthietan-3- pepyv) ((17,37)-3-metyl-1-oxidothietan-3-
hydroclorua yDcarbamat yl)carbamat
Q
S Buéc 4 472
I%NHZ
2 TfOH \ 7 F
(1r,3r)-3-amino-3-metylthietan 1-oxit N-(3,4-diflophenyl)-6-metyl-7-(2-(((17,3r)-3-metyl-1-
bistriflat oxidothietan-3-yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-
5-carboxamit
Buwéec 1 N,N-diisopropyletylamin (2,0mL, 11mmol) va N-Cbz sucxinimit

(1,3 g, 5,2mmol) dwoc bd sung vao lan lugt dung dich chira 3-metylthietan-3-amin
hydroclorua (0,72 g, 5,2 mol) trong diclometan (15mL) & nhiét do trong phong. Sau gitr
qua dém & nhiét d6 trong phong, hdn hop nay dugc pha loang bing dietyl ete (60mL) va
duogc rira lan luot bang 10% nuée axit clohydric (50mL x 2) va dung dich nudc natri
clorua bio hoa. Pha hitu co dugce 1am kho qua magie sulfat khan, duoc loc, va dugc cd dé
tao ra benzyl (3-metylthietan-3-yl)carbamat. LCMS-ESI+ (m/z): [M+H] " dugc tinh todn
dbi voi C12HigNO,S: 238,1; theo thuec té: 238,0.

Budc 2 Dung dich chta benzyl (3-metylthietan-3-yl)carbamat (1,2 g,
5,2mmol) trong axetonitril (5mL) dugc cho phdn ung véi sat(Ill) clorua (42 mg,
0,26mmol), va hdn hop thu dugc dugc khudy trong khoang 5 phtt & nhiét do trong
phong trugce khi bd sung axit periodic (hydrat hoa, 1,3 g, 5,7mmol). Sau khoang 2 gio
khudy, hén hop nay duoc lam ngudi bing cach bd sung 25% khéi lugng/khdi lugng dung
dich nuéc natri thiosulfat (NapS203, ~2mL). Huyén phu thu dugce dugc khudy trong 10
phut va sau d6 duogc loc qua dém Xelit chira dt tao silic. Phan loc dugc co trong diéu
kién 4p suat thip. Phan cin lang dugc pha lodng bang nudc va duge chiét ba 1an bang
diclometan. Pha nuéc duge bdo hoa bang natri clorua va sau d6 dugc chiét ba 14n nira,

mdi 14n bing diclometan va etyl axetat. Cac chét hitu co gom lai duge lam kho hitu co
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qua magie sulfat khan, duoc loc, va dugc cd trong diéu kién ap suét thép. Phan léng can
duoc tinh ché bing sic ky nhanh (silicagel) dé tao ra hai chit dong phén khong dbi

quang, tuy y duoc 4n dinh 13 cAu dang cis va trans.

Chét ddng phan khong ddi quang 1 (trudc tién dé rira giai tir silicagel): benzyl ((17,37)-3-

metyl-1-oxidothietan-3-yl)carbamat

Chat ddéng phan khong déi quang 2: benzyl ((1s,3s)-3-metyl-1-oxidothietan-3-

yl)carbamat

LCMS-ESI+ (m/z): [M+H] * duoc tinh toan déi véi CioH1gNOsS: 254,1; theo thuc té:
254,1

Buéc 3 Dung dich benzyl ((1r,3r)-3-metyl-1-oxidothietan-3-yl)carbamat (0,23 g,
0,79mmol) va anisol (290 uL, 2,7mmol) trong diclometan (5mL) dugc lam lanh trong bé
nuéc da. Axit triflometanesulfonic (160 pL, 1,8mmol) dugc bd sung timg giot. Bé lam

lanh dugc loai bd, va hdn hop nay duge 1am Am 1én dén nhiét 46 mai truong.

Sau mot gid, hdn hop nay dugc pha lodng bing nudc va duge chiét mot 14n bang dietyl
ete/hexan (1:3, 20mL). Lép nuée dugc cd dé tao ra (1r,37)-3-amino-3-metylthietan 1-
oxit bistriflat. LCMS-ESI+ (m/z): [M+H] * duogc tinh todn dbi vai CaH1oNOS: 120,0;
theo thuc té: 119,8

Buwéc 4 N-(3,4-diflophenyl)-6-metyl-7-(2-(((17,37)-3-metyl-1-oxidothietan-3-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc diéu ché theo cach
twong tu véi N-(3,4-diflophenyl)-7-(2-((3-(dimetylphosphoryl)oxetan-3-yl)amino)-2-
oxoaxetyl)-6-metyl-2,3-dihydro-1 H-pyrolizin-5-carboxamit st dung (17,3r)-3-amino-3-
metylthietan 1-oxit bistriflat thay cho (3-aminooxetan-3-yl)dimetylphosphin oxit
hydroclorua va tinh ché bing cach sic ky nhanh (silicagel) thay vi HPLC diéu ché pha
dao. LCMS-ESI+ (m/z): [M+H] * duoc tinh toan ddi vi Ca1HxnFaN304S: 450,1; theo
thuc té: 450,2

Vi _du 152.  N-(3,4-diflophenyl)-6-metyl-7-(2-(((1s,3s)-3-metyl-1-oxidothietan-3-

yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit
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Benzyl ((1s,3s)-3-metyl-1-oxidothietan-3 (1s,3s)-3-amino-3-metylthietan 1-
yl)carbamat oxit bistriflat
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N-(3,4-diflophenyl)-6-metyl-7-(2-(((1s,3s)-3-metyl-1-oxidothietan-3-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit

Buée 1 Benzyl ((1s,3s)-3-metyl-1-oxidothietan-3-yl)carbamat dugc phéan 1ap bang
cach sic ky nhanh ma ciing tao ra benzyl ((17,3r)-3-metyl-1-oxidothietan-3-yl)carbamat
LCMS-ESI+ (m/z): [M+H] * duoc tinh todn déi véi Ci2H1NOsS: 254,1; theo thuc té:
254,1.

Budc 2 (1s,35)-3-amino-3-metylthietan 1-oxit bistriflat c6 ngudn gdc tir benzyl
((1s,35)-3-metyl-1-oxidothietan-3-yl)carbamat theo cach twong tw v6i cach which

furnished (17,37)-3-amino-3-metylthietan 1-oxit bistriflat.

Buéc 3 N-(3,4-diflophenyl)-6-metyl-7-(2-(((1s,3s)-3-metyl-1-oxidothietan-3-
yl)amino)-2-oxoaxetyl)-2,3-dihydro-1H-pyrolizin-5-carboxamit dugc tong hop theo cach
twong tw nhu Vi du 151, st dung (1s,3s)-3-amino-3-metylthietan 1-oxit bistriflat thay
cho (17,3r)-3-amino-3-metylthietan 1-oxit bistriflat va bang cach tinh ché trude tién bang
cach sic ky nhanh (silicagel) va sau d6 bang cach HPLC diéu ché pha dao (10 — 70%
axetonitril trong nudc, 0,1% chit dém TFA). LCMS-ESI+ (m/z): [M+H] * duoc tinh
toan dbi v6i C21H2F2N304S: 450,1; theo thuc té: 450,2.

Dit liéu phan tich ddi véi cac hop chit tir 1 dén 49 duoc thé hién trong bang dudi day.
Ngoai ra, dit liéu phén tich dbi vdi cac hop chét tir 50 dén 152 dugc thé hién trong bang
dudi day.
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Hop chit #

ES/MS m/z

TH-NMR

430,9

1H NMR (400 MHz, Cloroform-d) 6 8,79
(s, 1H), 8,07 (dd, J = 5,5, 2,7 Hz, 1H),
7,71 (ddd, J =9.1, 4,5, 2,8 Hz, 1H), 7,23 —
7,15 (m, 1H), 6,83 (s, 1H), 4,54 — 4,43 (m,
2H), 3,29 (t, ] = 7,6 Hz, 2H), 2,48 (p, ] =
7,6 Hz, 2H), 1,44 (s, 9H).

460,2

1H NMR (400 MHz, DMSO-d6) & 9,98
(s, 1H), 9,27 (d, J = 8,8 Hz, 1H), 7,93 (dd,
T =69, 2,6 Hz, 1H), 7,58 (ddd, J = 9,0,
43,2,6 Hz, 1H), 7,38 (t, ] = 9,1 Hz, 1H),
4,68 (dq, J = 15,3, 7,6 Hz, 1H), 4,13 (t, ] =
7.3 Hz, 2H), 2,96 - 2,78 (m, 2H), 2,42 (s,
5H), 1,30 (d, T = 7,0 Hz, 3H).

5114

1H NMR (400 MHz, DMSO-d6) 6 9,97
(s, 1H), 9,42 (s, 1H), 7,94 (dd, ] = 6,8, 2,6
Hz, 1H), 7,78 (t, J = 4,5 Hz, 1H), 7,58
(ddd, 7 =9.0, 4,3, 2,6 Hz, 1H), 7,38 (t, ] =
9,1 Hz, 1H), 4,13 (t, J = 7,3 Hz, 2H), 3,20
(td, J = 14,8, 11,7 Hz, 2H), 3,01 - 2,79 (m,
4H), 2,59 (d, J = 4,6 Hz, 3H), 2,46 - 2,31
(m, 5H).

523,0

1H NMR (400 MHz, DMSO-d6) & 10,09
(s, 1H), 9,41 (s, 1H), 7.97 (dd, T = 6,9, 2.6
Hz, 1H), 7,80 (d, J = 4,8 Hz, 1H), 7.61
(ddd, J=9,1, 4.3, 2,6 Hz, 1H), 7,39 (t, ] =
9,1 Hz, 1H), 4,23 (t, T = 5,9 Hz, 1H), 3,32
- 2,77 (m, 5H), 2,60 (d, J = 4,5 Hz, 3H),
2,40 (s, 3H), 2,10 (t, ] = 7,1 Hz, 1H), 1,05
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(dt, ] = 8,4, 5,7 Hz, 1H), 0,14 (dt, ] = 5,9,
3,0 Hz, 1H).

5229

1H NMR (400 MHz, DMSO-d6) & 10,09
(s, 1H), 9,41 (s, 1H), 7,97 (dd, ] = 6,9, 2.6
Hz, 1H), 7,80 (d, J = 4,8 Hz, 1H), 7,61
(ddd, T=9,0, 4,3, 2.6 Hz, 1H), 7,39 (t, ] =
9,1 Hz, 1H), 4,23 (s, 1H), 3,29 - 2,76 (m,
2H), 2,60 (d, J = 4,5 Hz, 3H), 2,40 (s, 3H),
1,05 (dd, J = 8,5, 5,7 Hz, 1H), 0,13 (s,
1H).

471,1

1H NMR (400 MHz, Metanol-d4) & 7,88
(dd, J = 6,7, 2,6 Hz, 1H), 7,72 (s, 1H),
7,51 (ddd, J = 9,0, 4,2, 2,6 Hz, 1H), 7,22
(t, T = 9,0 Hz, 1H), 4,20 (t, J = 7,3 Hz,
2H), 2,97 (t, T = 7,5 Hz, 2H), 2,53 (s, 3H),
2,47 (p, J = 7,4 Hz, 2H), 1,49 — 1,28 (m,
4TY).

488,0

1H NMR (400 MHz, DMSO-d6) & 10,01
(s, 1H), 9,81 (s, 1H), 7.95 (dd, J = 6,8, 2.6
Hz, 1H), 7,59 (ddd, J = 9,3, 4,3, 2,6 Hz,
1H), 7,40 (t, J = 9,1 Hz, 1H), 4,83 (d, ] =
9,1 Hz, 2H), 4,76 (d, J = 8.3 Hz, 2H), 4,22
- 4,08 (m, 2H), 2,97 (t, ] = 7,7 Hz, 2H),
2,45 (d,J = 2,8 Hz, SH).

579,1

1H NMR (400 MHz, Metanol-d4) & 7,88
(dd, T = 6,7, 2,6 Hz, 1H), 7,52 (dg, T = 9.0,
3,0 Hz, 1H), 7,23 (t, ] = 9,0 Hz, 1H), 4,79
(d, J = 7,0 Hz, 2H), 4,76 (d, J = 7.0 Hz,
2H), 4,54 (s, 2H), 4,22 (t, ] = 7,3 Hz, 2H),
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418 (s, 2H), 3,52 — 3,33 (m, 2H), 3,02 (t,
1=17,5Hz, 2H), 2,88 (td, ] = 14,3, 6,3 Hz,
2H), 2,55 (5, 3H), 2,54 — 2,46 (m, 2H).

656,1

1H NMR (400 MHz, DMSO-d6) & 10,02
(br s, 1H), 9,71 (br s, 1H), 7,95 (dd, J =
6,8, 2,4 Hz, 1H), 7,60 (ddd, J = 9,2, 4,3,
2.4 Hz, 1H), 7,41 (t,J = 9,1 Hz, 1H), 4,30
(s, 2H), 4,16 (t, J = 7,2 Hz, 2H), 4,06 (s,
2H), 4,05 — 3,95 (m, 4H), 3,44 (t, J = 7.4
Hz, 2H), 2,98 (s, 3H), 2,89 (t, ] = 7.4 Hz,
4H), 2,45 (s, 3H), 2,44 — 2,38 (m, 2H).

10

565,1

1H NMR (400 MHz, Metanol-d4) 5 7,88
(dd, T = 6,7, 2,6 Hz, 1H), 7,56 — 7,48 (m,
1H), 7,23 (t, J = 9,0 Hz, 1H), 4,87 — 4,65
(m, 2H), 4,60-4,35 (s, 2H), 4,23 (t, T =173
Hz, 2H), 3,73 (s, 2H), 3,11 (t, J = 7,6 Hz,
2H), 3,04 — 2,92 (m, 4H), 2,54 (s, 3H),
2,57-2,45 (m, 2H).

11

579,1

1H NMR (400 MHz, Metanol-d4) & 7,88
(dd,J=5,3, 3,1 Hz, 1H), 7,51 (dd, J = 8,9,
4,5 Hz, 1H), 7,23 (td, T =9.0, 1,4 Hz, 1H),
5,40 (d, ] = 6,8 Hz, 2H), 4,63 (d, T = 6,9
Hz, 2H), 4,19 (dt, J = 26,2, 7,3 Hz, 4H),
3,44 (q, J = 13,9 Hz, 2H), 3,03 (t, T = 7.5
Hz, 2H), 2,88 (td, J = 14,1, 6,6 Hz, 2H),
2,64 — 2,45 (m, 9H)

12

488,1

1H NMR (400 MHz, DMSO-d6) 5 10,01
(s, 1H), 9,88 (s, 1H), 9,42 (s, 1H), 7,96
(dd, J = 6.8, 2,4 Hz, 1H), 7,60 (d, T = 8,1
Hz, 1H), 7,40 (t, ] = 9,1 Hz, 1H), 4,15 (t, ]
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=73 Hz, 2H), 2,93 (t, ] = 7,5 Hz, 2H),
2.45 (s, 3H), 2,38-2,44 (m, 2H), 1,70 —
1,64 (m, 2H), 1,49 — 1,43 (m, 2H).

13

627,1

1H NMR (400 MHz, DMSO-d6) & 10,03
(br s, 1H), 9,73 (br s, 1H), 7,96 (dd, J =
6.8, 2.5 Hz, 1H), 7,67 — 7,55 (m, 1H),
7,41 (t, J=9,1 Hz, 1H), 4,47 (d, J = 13,5
Hz, 2H), 4,40 (s, 2H), 4,38 (d, J = 13,5
Hz, 2H), 4,24 — 4,05 (m, 4H), 2,90 (quin,
T =17.3 Hz, 4H), 2,45 (s, 3H), 2,42 (d, ] =
7.4 Hz, 2H).

14

555,1

1H NMR (400 MHz, DMSO-d6) & 10,03
(br s, 1H), 9,74 br (s, 1H), 7,90-7,95 (m,
1H), 7,50-7,65 (m, 1H), 7,30-7,45 (m,
1H), 5,20-5.45 (m, 1H), 4,00-4,60 (m,
6H), 2,83-2,87 (m, 2H), 2,70-2,80 (m,
2H), 2,44 (s, 3H).

15

539,0

1H NMR (400 MHz, DMSO-d6) & 10,40
(s, 1H), 9,41 (s, 1H), 7,98 (dd, J = 6,9, 2,6
Hz, 1H), 7,75 (d, J = 4,8 Hz, 1H), 7,60
(ddd, T=09,1, 4,3,2,6 Hz, 1H), 7,39 (1, T =
9,1 Hz, 1H), 3,20 (g, J = 14,5 Hz, 2H),
2.91 (dt, T = 23,1, 7.0 Hz, 4H), 2,59 (d, ] =
4.6 Hz, 3H), 2,32 (s, 3H), 2,24 (, T = 7.2
Hz, 2H), 1,50 (s, 6H).

16

527,0

1H NMR (400 MHz, DMSO-d6) & 9,94
(s, 1H), 9,41 (s, 1H), 7,93 (dd, ] = 6,8, 2,6
Hz, 1H), 7,78 (d, ] = 4,8 Hz, 1H), 7,58
(ddd, T =9.,0, 4,2, 2,5 Hz, 1H), 7,38 (t, ] =
9.1 Hz, 1H), 4,73 (s, 1H), 4,26 (dd, J =
12,4, 5.4 Hz, 1H), 3,96 (dd, J = 12.4, 2,1
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Hz, 1H), 3,23 - 3,12 (m, 3H), 3,01 - 2,80
(m, 3H), 2,60 (d, J = 4,6 Hz, 3H), 2,45 (s,
3H).

17

488,1

1H NMR (400 MHz, DMSO-d6) & 10,43
(s, 1H), 9,25 (d, J = 8,8 Hz, 1H), 7,97 (dd,
T =68, 2,6 Hz, 1H), 7,59 (ddd, J = 9,1,
43,2,6 Hz, 1H), 7,39 (t, ] = 9,1 Hz, 1H),
4,75 - 4,60 (m, 1H), 2,89 (td, T = 7,2, 4,7
Hz, 2H), 2,29 (d, J = 10,1 Hz, 5H), 1,50
(d, J = 2,1 Hz, 5H), 1,30 (d, ] = 7,0 Hz,
3H).

18

525,0

1H NMR (400 MHz, Axeton-d6) & 9,18
(s, 1H), 8,63 (s, 1H), 8,12 - 8,01 (m, 1H),
7,67 (ddd, T =9,0, 4,2, 2,7 Hz, 1H), 7,51 -
739 (m, 1H), 7,29 (q, J = 9,2 Hz, 1H),
4,92 (t, ] = 6,9 Hz, 1H), 3,31 (s, 6H), 3,17
- 2,92 (m, 2H), 2,75 (d, J = 4,7 Hz, 3H),
2,52 (s, 3H), 1,30 (d, ] = 6,4 Hz, 3H).

19

516.,0

1H NMR (400 MHz, DMSO-d6) 5 10,26
(s, 1H), 9,42 (s, 1H), 8,15 (dd, ] = 5,8, 2.7
Hz, 1H), 7,94 (ddd, J = 9.2, 4,8, 2,7 Hz,
1H), 7,78 (d, T = 4,8 Hz, 1H), 7,52 (t, ] =
9,1 Hz, 1H), 4,79 (d, ] = 6,5 Hz, 1H), 3,27
~ 3,11 (m, 1H), 3,06 — 2,81 (m, 3H), 2,59
(d, J = 4,5 Hz, 3H), 2,42 (s, 3H), 2,03 (d, J
=7,1 Hz, 1H), 1,19 (d, ] = 6,4 Hz, 3H).
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20

474,2

1H NMR (400 MHz, Axeton-d6) & 8,22 -
8,00 (m, 1H), 7,67 (dt, J = 9,1, 3,5 Hz,
1H), 7,30 (t, T = 9,0 Hz, 1H), 4,92 (t, J =
6,7 Hz, 1H), 4,79 (p, J = 7.3 Hz, 1H), 4,05
(¢, J = 7.1 Hz, 1H), 3,30 (s, 1H), 3,15 -
2,99 (m, SH), 2,80 (d, J = 13,3 Hz, 2H),
2,69 (dq, J = 12,8, 8,9 Hz, 1H), 2,51 (d, J
— 1,7 Hz, 3H), 2,22 - 2,09 (m, 1H), 1,96
(s, 2H), 1,46 (d, J = 7,1 Hz, 3H), 1,30 (dd,
I =64, 2,6 Hz, 3H), 1,20 (t, ] = 7,1 Hz,
2H).

21

482,1

1H NMR (400 MHz, Metanol-d4) & 7,88
(dd, T = 6,6, 2,6 Hz, 1H), 7,52 (dd, T = 8.4,
3,9 Hz, 1H), 7,23 (1, = 9,0 Hz, 1H), 4,55
(d, J = 14,4 Hz, 2H), 4,33 — 4,15 (m, 4H),
3,11 (t, T = 7,6 Hz, 2H), 2,54 (s, 3H), 2,52
(d, 7 =73 Hz, 2H), 1,81 (s, 3H).

22

525,2

1H NMR (400 MHz, Cloroform-d) 7,78
(dd, J = 6,5, 2,7 Hz, 1H), 7,59 (s, 1H),
7.40 - 7,33 (m, 2H), 7,13 (t, J = 8,7 Hz,
1H), 6,68 (s, 1H), 5,10 - 4,98 (m, 1H),
3,52 - 3,36 (m, 2H), 3,19 (dd, T = 11,8, 5.5
Hz, 2H), 2,95 - 2,81 (m, 5H), 2,64 (s, 4H),
1,38 - 1,35 (m, 4H), 1,25 (s, 4H).

23

525,2

1H NMR (400 MHz, Cloroform-d) 6 7,78
(dd, J = 6,5, 2,6 Hz, 1H), 7,60 (s, 1H),
7,41 - 7,33 (m, 2H), 7,13 (t, J = 8,7 Hz,
1H), 6,68 (s, 1H), 5,10 - 4,97 (m, 1H),
3,50 - 3,35 (m, 2H), 3,26 - 3,12 (m, 2H),
2,95 - 2,79 (m, 5H), 2,63 (s, 4H), 1,36 (d,
J=6,4 Hz, 3H), 1,30 - 1,18 (m, 3H).
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24

4743

1H NMR (400 MHz, Cloroform-d) 6 7,77
(dd, J = 6,5, 2,6 Hz, 1H), 7,36 (ddd, J =
8.9, 4,0, 2,6 Hz, 2H), 7,13 (t, J = 8,7 Hz,
1H), 7,06 (d, J = 9,7 Hz, 1H), 5,02 (p, J =
6,8 Hz, 1H), 4,68 (dp, J = 9,7, 7,1 Hz,
1H), 3,26 (dt, J = 18,1, 9,3 Hz, 1H), 3,13
(ddd, J = 17,9, 9,3, 2,0 Hz, 1H), 2,65 (s,
4H), 2,19 - 2,07 (m, 1H), 1,42 (d, T =7,0
Hz, 3H), 1,37 (d, ] = 6,4 Hz, 3H).

25

4743

1H NMR (400 MHz, Cloroform-d) 6 7,78
(dd, J = 6,5, 2,6 Hz, 1H), 7,39 - 7,32 (m,
2H), 7,16 - 7,06 (m, 2H), 5,03 (t, ] = 6,9
Hz, 1H), 4,68 (dt, J = 9,7, 7,0 Hz, 1H),
3,29 (ddd, 1 = 17,9, 9,6, 2,6 Hz, 1H), 3,16
(dt, J = 17,8, 8,8 Hz, 1H), 2,63 (s, 4H),
2,17 - 2,07 (m, 1H), 1,42 (d, J = 7,0 Hz,
3H), 1,34 (d, ] = 6,4 Hz, 3H).

26

473,1

1H NMR (400 MHz, Metanol-d4) & 7,71
(d, J=1,0 Hz, 1H), 7,48 (dd, J = 10,0, 6,3
Hz, 2H), 4,20 (t, J = 7,3 Hz, 2H), 2,96 (t, ]
= 17,5 Hz, 2H), 2,51 (d, J = 1,0 Hz, 3H),
2,46 (quin, J = 7,4 Hz, 2H), 1,47 — 1,30
(m, 4H).

27

615,1

1H NMR (400 MHz, Metanol-d4) & 7,88
(dd, J = 6,7, 2,6 Hz, 1H), 7,56 — 7,48 (m,
1H), 7,23 (t, J =9,0 Hz, 1H), 4,43 (d, ] =
14,1 Hz, 2H), 4,22 (t, J = 7,3 Hz, 2H),
4,15 (d, J = 14,4 Hz, 2H), 3,44 — 3,32 (m,
2H), 3,09 (t, ] = 7,5 Hz, 2H), 2,97 - 2,79
(m, 2H), 2,55 (s, 3H), 2,54 — 2,47 (m,
2H), 1,72 (s, 3H).
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28

601,1

1H NMR (400 MHz, Metanol-d4) & 7,88
(dd, J = 6,7, 2,5 Hz, 1H), 7,51 (ddd, J =
9,0, 4,2, 2,5 Hz, 1H), 7,22 (t, ] = 9,0 Hz,
1H), 4,27 (d, J = 14,4 Hz, 2H), 4,22 (1,1 =
7.4 Hz, 2H), 4,10 (d, J = 14,6 Hz, 2H),
3,24 (s, 2H), 3,12 (t, T = 7.5 Hz, 2H), 3,07
(s, 2H), 2,96 (t, J = 12,1 Hz, 4H), 2,54 (s,
3H), 2,53 — 2,47 (m, 2H), 1,69 (s, 3H).

29

521,1

1H NMR (400 MHz, Axeton-d6) & 9,03
(s, 1H), 8,68 (s, 1H), 8,05 (dd, T = 6,8, 2,6
Hz, 1H), 7,84 (s, 1H), 7.74 — 7,56 (m,
1H), 7,29 (t, J = 9,0 Hz, 1H), 4,25 (t, ] =
7,3 Hz, 2H), 3,48 — 3,33 (m, 4H), 3,00 (t,
J=17,5 Hz, 2H), 2,53 (s, 3H), 2,46 (p, ] =
7,5 Hz, 2H).

30

514,2

IH NMR (400 MHz, Axetonitril-d3) &
8,39 (s, 1H), 8,09 (dd, J = 5,7, 2,7 Hz,
1H), 8,05 (s, 1H), 7,90 (ddd, J = 9,2, 4,7,
2,8 Hz, 1H), 7,33 (1, = 9.0 Hz, 1H), 6,77
(s, 1H), 4,29 (ddt, J = 5,9, 3.8, 1,9 Hz,
1H), 3,42 — 3,19 (m, 3H), 3,11 (dd, J =
18,7, 1,6 Hz, 1H), 2,97 — 2,79 (m, 2H),
2,69 (d, J = 4,8 Hz, 3H), 2,51 (s, 3H), 2,16
~ 2,03 (m, 1H), 1,07 (dt, J = 8,6, 5,8 Hz,
1H), 0,23 (ddd, T = 7.3, 5.2, 2,1 Hz, 1H).

31

505,1

1H NMR (400 MHz, axeton-d6) 4 9,03 (s,
1H), 8,65 (s, 1H), 7,90 (ddd, J = 13,2, 7,4,
2,6 Hz, 1H), 7,84 (s, 1H), 7,51 — 7,41 (m,
1H), 7,29 (dt, J = 10,6, 9,0 Hz, 1H), 4,25
(t, J = 17,3 Hz, 2H), 3,50 — 3,30 (m, 4H),
3,01 (t, J=17.5 Hz, 2H), 2,52 (s, 3H), 2,46
(p, J=7,5 Hz, 2H)
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32

487,1

1H NMR (400 MHz, axeton-d6) & 8,90 (s,
1H), 8,65 (s, 1H), 7,84 (s, 1H), 7,80 —
7,72 (m, 2H), 7,11 (t, J = 8,8 Hz, 2H),
424 (t, J = 7,2 Hz, 2H), 3,46 — 3,34 (m,
4H), 3,00 (t, J = 7,5 Hz, 2H), 2,53 (s, 3H),
2,46 (p,J=7,4 Hz, 2H)

33

523,05

1H NMR (400 MHz, DMSO-d6) & 9,89
(s, 1H), 9,45 (s, 1H), 7,91 (dd, ] = 6,9, 2,6
Hz, 1H), 7,75 (d, J = 4,9 Hz, 1H), 7,56
(ddd, T=9,0, 4,3, 2,6 Hz, 1H), 7,38 (t, ] =
9,1 Hz, 1H), 4,28 (dd, J = 12,7, 6,0 Hz,
1H), 4,15 (d, J = 12,8 Hz, 1H), 2,95 (td, J
— 14,6, 7,8 Hz, 3H), 2,59 (d, ] = 4,5 Hz,
5H), 2,40 (s, 3H), 2,33 (d, ] = 6,6 Hz, 1H),
1,21 (s, 2H), 0,43 (q, ] = 4,3 Hz, 1H).

34

523,08

1H NMR (400 MHz, DMSO-d6) & 9,89
(s, 1H), 9,46 (s, 1H), 7,91 (dd, ] = 6.8, 2.6
Hz, 1H), 7,75 (d, J = 4,9 Hz, 1H), 7,56 (dt,
T =170, 43 Hz, 1H), 7,38 (t, ] = 9,1 Hz,
1H), 4,28 (dd, J = 12,7, 6,0 Hz, 2H), 4,15
(d, 7 = 12,8 Hz, 2H), 3,26 (s, 2H), 2,59 (d,
T = 4,5 Hz, SH), 2,40 (s, 3H), 1,21 (d, ] =
5,5 Hz, 3H), 0,43 (q, ] = 4,4 Hz, 1H).

35

502,00

1H NMR (400 MHz, DMSO-d6) & 10,10
(s, 1H), 9,42 (s, 1H), 8,14 (dd, ] = 5.8, 2.7
Hz, 1H), 7,94 (ddd, J = 9.2, 5,0, 2,8 Hz,
1H), 7,78 (d, J = 4,9 Hz, 1H), 7,52 (t, ] =
9,1 Hz, 1H), 4,14 (t, ] = 7,2 Hz, 2H), 3,18
(s, 2H), 2,99 - 2,85 (m, 4H), 2,59 (d, J =
4.6 Hz, 3H), 2,45 (s, 3H), 2,37 (t, T = 7.4
Hz, 2H).
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36

512,90

1H NMR (400 MHz, DMSO-d6) & 10,11
(s, 1H), 9,42 (s, 1H), 7,78 (d, J = 4,9 Hz,
1H), 7,58 (dd, J = 10,4, 6,5 Hz, 2H), 4,13
(t, T = 7,3 Hz, 2H), 3,20 (d, J = 12,9 Hz,
2H), 2,93 (t, J = 7,7 Hz, 4H), 2,59 (d, J =
4,5 Hz, 3H), 2,43 (s, 3H), 2,37 (t, 1 = 7,3
Hz, 2H).

37

512,10

1H NMR (400 MHz, Axeton-d6) & 9,17
(s, 1H), 8,67 (s, 1H), 8,23 (dd, J = 5,7, 2,7
Hz, 1H), 8,04 (ddd, J = 9,1, 4,7, 2,8 Hz,
1H), 7,84 (s, 1H), 7,42 (t, ] = 9,0 Hz, 1H),
4,26 (t, ] = 7,3 Hz, 2H), 3,52 - 3,28 (m,
4H), 3,01 (t, J = 7,5 Hz, 2H), 2,54 (s, 3H),
2,50 - 2,42 (m, 2H).

38

525,09

1H NMR (400 MHz, DMSO-d6) 5 10,24
(s, 1H), 9,42 (s, 1H), 7,80 (q, J = 4.6 Hz,
1H), 7,66 - 7,52 (m, 2H), 4,24 - 4,17 (m,
1H), 3,23 (d, J = 6,5 Hz, 1H), 3,19 (d, J =
6,6 Hz, 1H), 3,17 - 3,09 (m, 1H), 3,05 (s,
1H), 3,01 (s, 1H), 2,91 - 2,78 (m, 1H),
2,60 (d, T = 4,5 Hz, 3H), 2,40 (s, 3H), 2,15
- 2,05 (m, 1H), 1,05 (dt, J = 8,5, 5,7 Hz,
1H), 0,12 (td, J = 5.3, 2,0 Hz, 1H).

39

533,02

1H NMR (400 MHz, Axetonitril-d3) &
12,77 (s, 1H), 8,25 (s, 1H), 8,04 (s, 1H),
7,89 (dd, J = 6,8, 2,6 Hz, 1H), 7,72 (s,
1H), 7,53 (ddd, J = 8,9, 4,1, 2,6 Hz, 1H),
7,23 (t, T =9,1 Hz, 1H), 4,28 (s, 1H), 3,32
(m, 4H), 3,23 (dd, J = 18,7, 6,8 Hz, 1H),
3,00 (d, J = 18,7 Hz, 1H), 2,48 (s, 3H),
1,06 (dt, J = 8,5, 5.8 Hz, 1H), 0,28 - 0,20
(m, 1H)
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40

535,07

IH NMR (400 MHz, Axectonitril-d3) &
12,86 (s, 1H), 8,33 (s, 1H), 8,05 (s, 1H),
7,73 (s, 1H), 7,48 (dd, J = 10,2, 6,4 Hz,
2H), 4,26 (td, T = 6,0, 3,0 Hz, 1H), 3,32
(m, 4H), 3,23 (dd, J = 18,7, 6,8 Hz, 1H),
3,06 - 2,95 (d, J = 18,7 Hz,1H), 2,47 (s,
3H), 2,06 (p, J = 6,1 Hz, 1H), 1,06 (dt, J =
8,6, 5,8 Hz, 1H), 0,24 (td, ] = 5,4, 2,1 Hz,
1H)

41

524,13

1H NMR (400 MHz, Axetonitril- d3) o
8,41 - 831 (m, 1H), 8,07 (dd, J = 5,7, 2,7
Hz, 1H), 8,05 (s, 1H), 7,88 (ddd, J = 9,2,
4,8, 2,8 Hz, 1H), 7,73 (s, 1H), 7,32 (t, ] =
9,0 Hz, 1H), 4,28 (tt, J = 5,9, 1,9 Hz, 1H),
3,43 - 3,27 (m, 4H), 3,23 (dd, J = 18,7, 6,8
Hz, 1H), 3,00 (d, J = 18,7 Hz, 1H), 2,49
(s, 3H), 2,11 - 2,01 (m, 1H), 1,06 (dt, ] =
8,6, 5,8 Hz, 1H), 0,29 - 0,18 (m, 1H):

42

517,11

IH NMR (400 MHz, Axetonitril- d3) &
8,27 (s, 1H), 8,03 (s, 1H), 7,77 (ddd, J =
12,9, 7,4, 2,5 Hz, 1H), 7,73 (s, 1H), 7,38 -
7,29 (m, 1H), 7,25 (dt, J = 10,5, 8,9 Hz,
1H), 4,27 (td, J = 6,1, 3,1 Hz, 1H), 3,42 -
3,27 (m, 4H), 3,23 (dd, J = 18,6, 6,8 Hz,
1H), 3,00 (dd, J = 18,8, 1,6 Hz, 1H), 2,48
(s, 3H), 2,14 - 2,00 (m, 1H), 1,06 (dt, J =
8,6, 5,8 Hz, 1H), 0,28 - 0,20 (m, 1H)
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43

455,20

1H NMR (400 MHz, Axeton-d6) & 9,02
(s, 1H), 8,45 (s, 1H), 7,95 - 7,86 (m, 1H),
7,65 (s, 1H), 7,48-7,42 (m, 1H), 7,35 -
7,25 (m, 1H), 4,25 (t, ] = 7,3 Hz, 2H),
3,07 (t, T = 7,5 Hz, 2H), 2,54 (s, 3H), 2,46
(p, J=17.5 Hz, 2H), 1,44 - 1,29 (m, 4H).

44

495,10

1H NMR (400 MHz, DMSO-d6) & 10,00
(s, 1H), 9,42 (s, 1H), 7,86 - 7,71 (m, 2H),
7,39 (qd, J = 4,8, 2,5 Hz, 2H), 4,13 (t, ] =
7.3 Hz, 2H), 3,28 - 3,12 (m, 2H), 2,93 (t, ]
— 7,5 Hz, 3H), 2,59 (d, ] = 4,5 Hz, 3H),
2.43 (s, 3H), 2,37 (t, I = 7,3 Hz, 2H).

45

489,20

1H NMR (400 MHz, DMSO-d6) & 10,02
(s, 1H), 9,45 (s, 1H), 7,96 (dd, T = 6,8, 2,6
Hz, 1H), 7,60 (m, 2H), 7,41 (t, ] = 9,1 Hz,
1H), 5,84 — 5,60 (m, 1H), 4,46 (m, 1H),
438 (m, 1H), 3,34 (ddd, J = 37,1, 18.8,
5,0 Hz, 1H), 3,12 (dd, J = 26,7, 18,9 Hz,
1H), 2,46 (s, 3H), 1,34 — 1,19 (m, 4H).

46

489,20

1H NMR (400 MHz, DMSO-d6) 5 10,02
(s, 1H), 9,45 (s, 1H), 7,96 (dd, J = 6.9, 2.6
Hz, 1H), 7,60 (m, 2H), 7,41 (t, ] = 9,1 Hz,
1H), 5,72 (m, 1H), 4,48 — 4,36 (m, 2H),
3,34 (ddd, T = 37.1, 18,8, 5,0 Hz, 1H),
3,12 (dd, J = 26,7, 18,8 Hz, 1H), 2,46 (s,
3H), 1,38 — 1,18 (m, 4H).

47

477,20

1H NMR (400 MHz, DMSO-d6) & 9,84
(s, 1H), 9,41 (s, 1H), 7,77 (d, T = 4,9 Hz,
1H), 7,71 - 7,58 (m, 2H), 7,16 (1, ] = 8,9
Hz, 2H), 4,13 (t, T = 7,2 Hz, 2H), 3,18 (t, ]
— 13,8 Hz, 2H), 2,92 (t, ] = 7,5 Hz, 4H),
2,59 (d, ] = 4,6 Hz, 3H), 2,44 (s, 3H), 2,37
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(t,J =73 Hz, 2H).

48

505,20

1H NMR (400 MHz, DMSO-d6) & 9,91
(s, 1H), 9,73 (s, 1H), 7,82 (s, 1H), 7,72 —
762 (m, 2H), 7,18 (1, J = 8,9 Hz, 2H),
5,83 — 5,56 (m, 1H), 4,53 — 4,32 (m, 2H),
3,38 — 3,14 (m, 5H), 2,98 (dd, J = 26,7,
18,8 Hz, 1H), 2,46 (s, 3H).

49

513,10

1H NMR (400 MHz, DMSO-d6) & 10,06
(s, 1H), 9,48 (s, 1H), 7,93 (q, J = 4.5 Hz,
1H), 7,88 — 7,78 (m, 1H), 7,49 — 7,36 (m,
2H), 5,86 — 5,60 (m, 1H), 4,53 — 4,41 (m,
1H), 4,41 — 434 (m, 1H), 3,40 (td, J =
18,8, 5,0 Hz, 1H), 3,33 — 3,25 (m, 1H),
3,23 (m, 1H), 3,14 (m, 1H), 3,11 — 2,94
(m, 1H), 2,95 — 2,78 (m, 1H), 2,61 (d, J =
4,5 Hz, 3H), 2,48 (s, 3H).

Hop chat# ES/MS m/z

TH-NMR

50

486.,0

1H NMR (400 MHz, Axeton-d6) & 9,02
(s, 1H), 8,54 (s, 1H), 8,09 - 7,95 (m, 1H),
7,66 (ddd, J = 9,0, 4,2, 2,6 Hz, 1H), 7,29
(t, 7=9,0 Hz, 1H), 4,31 (s, 3H), 4,26 (d, J
= 6,7 Hz, 2H), 3,13 (t, ] = 7.6 Hz, 2H),
2,56 (s, 3H), 2,54 - 2,41 (m, 2H), 1,57 -
1,50 (m, 2H), 1,49 - 1,41 (m, 2H).
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S1

473,1

1H NMR (400 MHz, Metanol-d4) & 7,87
(dd, J = 6,7, 2,6 Hz, 1H), 7,51 (ddd, J =
8.9, 4,1, 2,6 Hz, 1H), 7,21 (t, ] = 9,0 Hz,
1H), 4,20 (t, J = 7,3 Hz, 2H), 3,08 (t,J =
7,3 Hz, 2H), 2,53 (s, 3H), 2,52 — 2,41 (m,
5H), 1,63 — 1,39 (m, 4H).

483,1

1H NMR (400 MHz, Cloroform-d) & 7,81
(dd, T = 6,5, 2,6 Hz, 1H), 7,69 (s, 1H),
7,51 (s, 1H), 7,43 (s, 1H), 7,38 (ddd, J =
8.9, 4,0, 2,8 Hz, 1H), 7,12 (t, ] = 8,7 Hz,
1H), 5,56 (s, 2H), 4,53 — 4,41 (m, 1H),
3,67 — 3,57 (m, 2H), 3,51 (dd, J = 19,0,
6,9 Hz, 1H), 3,31 — 3,16 (m, 1H), 2,61 (s,
3H), 2,06 (p, J = 6,0 Hz, 1H), 1,54 — 1,45
(m, 2H), 1,38 — 1,30 (m, 2H), 1,25 (s,
1H), 1,10 (dt, J = 8,6, 6,0 Hz, 1H), 0,96 —
0,86 (m, 2H), 0,35 — 0,26 (m, 1H), -0,03
(s, 9H).;1H NMR (400 MHz, Axetonitril-
d3) 6 12,58 (s, 1H), 8,26 (s, 1H), 7,94 (s,
1H), 7.89 (dd, J = 6.8, 2,6 Hz, 1H), 7,53
(m, 2H), 7,23 (t, J = 9,1 Hz, 1H), 4,29
(dd, J = 7,0, 5,0 Hz, 1H), 3,30 (dd, J =
18,7, 6,8 Hz, 1H), 3,08 (d, J = 18,9 Hz,
1H), 2,49 (s, 3H), 2,07 (p, ] = 6.9, 6,3 Hz,
1H), 1,48 — 1,17 (m, 5H), 1,06 (dt, J =
8.5, 5,8 Hz, 1H), 0,25 (td, J = 5,5, 2,0 Hz,
1H).
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523,1

1H NMR (400 MHz, Axeton-d6) 6 9,13
(s, 1H), 8,66 (s, 1H), 7,83 (s, 1H), 7,63
(dd, T = 10,2, 6,5 Hz, 2H), 4,30 — 4,22
(m, 2H), 3,49 — 3,34 (m, 4H), 3,01 (t, ] =
7,5 Hz, 2H), 2,52 (s, 3H), 2,47 (q, J = 7.4
Hz, 2H).

54

499,1

1H NMR (400 MHz, DMSO-d6) & 10,11
(s, 1H), 9,84 (s, 1H), 9,40 (s, 1H), 7,96
(dd, J = 6,8, 2,7 Hz, 1H), 7,60 (ddd, J =
9,1, 4,3, 2,6 Hz, 1H), 7,39 (t, T = 9,1 Hz,
1H), 4,23 (t, J = 6,0 Hz, 1H), 3,20 (dd,
= 18,5, 6,8 Hz, 1H), 3,05 — 2,95 (m, 1H),
2,39 (s, 3H), 2,18 — 2,06 (m, 1H), 1,64 (t,
=139 Hz, 2H), 1,44 (d, ] = 2,9 Hz, 2H),
1,07 (dt, T = 8,6, 5,7 Hz, 1H).

520,1

1H NMR (400 MHz, Metanol-d4) & 8,49
(d, = 5,7 Hz, 1H), 8,02 (s, 1H), 7,85 (s,
1H), 7,79 (d, J = 5,6 Hz, 1H), 6,69 (t, J =
552 Hz, 1H), 421 (t, J = 7.2 Hz, 2H),
3,34 (s, 0H), 3,30 (s, OH), 2,88 — 2,79 (m,
2H), 2,65 — 2,38 (m, 4H), 2,26 (t, ] = 7.4
Hz, 2H), 1,63 — 1,54 (m, 2H).

56

482,2

1H NMR (400 MHz, Axetonitril-d3) 6
8,61 (s, 1H), 8,54 (d, J = 5,6 Hz, 1H),
7,98 (d, T = 2,3 Hz, 2H), 7,79 — 7,69 (m,
1H), 7,55 (s, 1H), 6,70 (t, J = 55,4 Hz,
1H), 4,30 (t, ] = 6,1 Hz, 1H), 3,31 (dd, J
= 18,7, 6,8 Hz, 1H), 3,09 (d, J = 18,7 Hz,
1H), 2,51 (s, 3H), 2,08 (p, J = 6,1 Hz,
1H), 1,35 (d, J = 3,9 Hz, 2H), 1,29 (dd, J
=11,9, 4,9 Hz, 3H), 1,07 (dt, J = 8,5, 5,8
Hz, 1H), 0,33 — 0,18 (m, 1H).
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57

502

1H NMR (400 MHz, DMSO-d6) & 10,25
(s, 1H), 9,84 (s, 1H), 9,39 (s, 1H), 7,60
(dd, T = 10,4, 6,4 Hz, 2H), 4,22 (t, 1 = 6,0
Hz, 1H), 3,21 (dd, J = 18,6, 6,8 Hz, 1H),
3,00 (d, J = 18,6 Hz, 1H), 2,38 (s, 3H),
2,19 — 2,07 (m, 1H), 1,64 (d, ] =2,9 Hz,
2H), 1,44 (d, J = 2,9 Hz, 2H), 1,07 (dt, J
— 8,5, 5,8 Hz, 1H), 0,22 — 0,13 (m, 1H).

58

491,1

1H NMR (400 MHz, DMSO-d6) & 10,25
(s, 1H), 9,84 (s, 1H), 9,40 (s, 1H), 8,17
(dd, J = 5,8, 2,7 Hz, 1H), 7,96 (ddd, J =
9.2, 4,8, 2,7 Hz, 1H), 7,52 (1, ] = 9,1 Hz,
1H), 4,24 (t, J = 6,1 Hz, 1H), 3,21 (dd, J
— 18,5, 6,7 Hz, 1H), 3,00 (d, ] = 18,6 Hz,
1H), 2,40 (s, 3H), 2,13 (q, T = 7,2, 6,7 Hz,
1H), 1,64 (d, J = 2,8 Hz, 2H), 1,45 (1,1 =
4,0 Hz, 2H), 1,07 (dt, J = 8,6, 5,8 Hz,
1H), 0,23 — 0,12 (m, 1H).

59

538.1

1H NMR (400 MHz, Axeton-d6) & 8,93
(s, 1H), 8,71 (s, 1H), 8,53 (t, I = 5,7 Hz,
1H), 8,42 (d, J = 5.4 Hz, 1H), 7.85 (s,
1H), 6,94 (t, ] = 53,5 Hz, 1H), 4,33 (t, ] =
7.3 Hz, 2H), 3,54 — 3,27 (m, 4H), 3,02 (q,
T =7,0 Hz, 2H), 2,65 (s, 3H), 2,49 (p, ] =
7,5 Hz, 2H).

60

478,1

1H NMR (400 MHz, Axeton-d6) & 9,00
(s, 1H), 8,50 (s, 1H), 8,05 (dd, J = 6,8,
2,6 Hz, 1H), 7,66 (ddd, J = 8,9, 4,2, 2.6
Hz, 1H), 7,29 (t, J = 9,0 Hz, 1H), 4,31 —
422 (m, 2H), 3,34 — 3,10 (m, 6H), 3,04
(s, 1H), 2,54 (s, 3H), 2,49 (p, ] = 7,5 Hz,
2H).
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484

1H NMR (400 MHz, DMSO-d6) & 10,14
(s, 1H), 9,84 (s, 1H), 9,40 (s, 1H), 7,88 —
7,76 (m, 1H), 7,44 — 7,37 (m, 2H), 4,23
(t,J = 5,8 Hz, 1H), 3,20 (dd, ] = 18,6, 6,7
Hz, 1H), 3,00 (d, J = 18,6 Hz, 1H), 2,39
(s, 3H), 2,11 (d, ] = 7,5 Hz, 1H), 1,64 (d,
J=2,9 Hz, 2H), 1,45 (t, ] = 4,0 Hz, 2H),
1,12 — 1,01 (m, 1H), 0,17 (d, J = 6,9 Hz,
1H).

499,2

1H NMR (400 MHz, Cloroform-d) 6 8,97
(s, 1H), 8,57 (d, J = 5,5 Hz, 1H), 7,93 (s,
1H), 7,81 (d, J=2,0 Hz, 1H), 7,77 - 7,67
(m, 2H), 6,62 (t, J = 55,4 Hz, 1H), 4,50
(td, J = 5,8, 2,8 Hz, 1H), 3,54 (dd, J =
19,1, 6,9 Hz, 1H), 3,38 — 3,19 (m, 1H),
2,65 (s, 3H), 2,16 — 2,06 (m, 1H), 1,95 -
1,86 (m, 2H), 1,57 — 1,51 (m, 2H), 1,14
(dt, J=8.,7, 6,0 Hz, 1H), 0,34 (td, J = 6,6,
5,8,2,0 Hz, 1H).

63

500,2

1H NMR (400 MHz, Axetonitril-d3) &
8,51 (t, I = 5,7 Hz, 1H), 8,40 (d, J = 5.3
Hz, 2H), 7,96 (s, 1H), 7,53 (s, 1H), 6,90
(t, J = 53,5 Hz, 1H), 4,36 (ddt, J = 5.8,
3,7, 1,9 Hz, 1H), 3,32 (dd, J = 18,8, 6,8
Hz, 1H), 3,11 (d, J = 18,8 Hz, 1H), 2,58
(s, 3H), 2,12 — 2,05 (m, 1H), 1,42 - 1,19
(m, 4H), 1,11 (dt, J = 8,6, 5.8 Hz, 1H),
0,32 (td, J =5,6, 2,1 Hz, 1H).
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486,0

1H NMR (400 MHz, Metanol-d4) & 7,87
(dd, T = 6,8, 2,5 Hz, 1H), 7,57 — 7,44 (m,
1H), 7,21 (t, T = 9,0 Hz, 1H), 4,21 (t, J =
7.2 Hz, 2H), 3,11 (t, ] = 7,5 Hz, 2H), 2,51
(m, 8H), 1,64 (t, J = 4,0 Hz, 2H), 1,48 (t,
J=4,0 Hz, 2H).

65

488.0

1H NMR (400 MHz, Metanol-d4) 6 7,65
— 7,32 (m, 2H), 4,21 (t,J = 7,3 Hz, 2H),
3,11 (t, J = 7,4 Hz, 2H), 2,51 (d, ] = 13,1
Hz, 8H), 1,73 — 1,58 (m, 2H), 1,55 - 1,38
(m, 2H).

66

480,0

1H NMR (400 MHz, Metanol-d4) & 7,86
(dd, T = 6,7, 2,6 Hz, 1H), 7,50 (ddd, J =
9,0, 4,2, 2,6 Hz, 1H), 7,37 (dd, J = 8,3,
1,4 Hz, 2H), 7,30 (dd, J = 8.5, 6,8 Hz,
2H), 7,25 — 7,14 (m, 2H), 4,16 (t, T = 7,2
Hz, 2H), 2,78 (t, ] = 7,5 Hz, 2H), 2,51 (s,
3H), 2,45 - 2,31 (m, 2H), 1,29 (s, 3H).

67

481,9

1H NMR (400 MHz, Metanol-d4) § 7,46
(dd, J = 10,0, 6,4 Hz, 2H), 7,41 — 7,25
(m, 4H), 7,21 (d, T = 7,1 Hz, 1H), 4,16 (4,
J =72 Hz, 2H), 2,78 (t, T = 7,6 Hz, 2H),
2,50 (s, 3H), 2,45 — 2,32 (m, 1H), 1,29 (s,
4H).

68

517,2

(LUU Y: hén hop nghi ngd chira chat
ddng phan quay) 1H NMR (400 MHz,
DMSO0-d6) & 11,23 (s, OH), 10,18 (s,
1H), 9,86 (s, 1H), 9,39 (d, J = 82 Hz,
1H), 8,45 (dd, J = 17,8, 5,3 Hz, 1H), 8,24
(t,7=5,7 Hz, 1H), 7,14 (td, ] = 53,1, 4,2
Hz, 1H), 4,26 (d, J = 34,2 Hz, 1H), 3,19
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(td, J = 20,5, 19,7, 6,7 Hz, 1H), 3,01 (d, J
= 18,3 Hz, 1H), 2,44 (d,J =20,7 Hz, 3H),
221 - 2,07 (m, 1H), 1,65 (t, ] = 4,4 Hz,
2H), 1,47 (dd, T = 16,1, 5,3 Hz, 2H), 1,16
~ 1,03 (m, 1H), 0,22 (d, J = 19,8 Hz, 1H).

436.,9

1H NMR (400 MHz, DMSO-d6) & 9,98
(s, 1H), 9,36 (s, 1H), 7,65 — 7,52 (m, 2H),
7.44 — 7,30 (m, 2H), 6,89 (td, J = 8,5, 8,1,
2.2 Hz, 1H), 4,12 (t, ] = 7.3 Hz, 2H), 2,85
(t, J = 7,3 Hz, 2H), 2,41 (s, 3H), 2,40 —
2.34 (m, 2H), 1,31 — 1,23 (m, 2H), 1,20
(t,J = 3,2 Hz, 2H).

70

437,0

1H NMR (400 MHz, DMSO-d6) & 9,82
(s, 1H), 9,35 (s, 1H), 7,72 — 7,59 (m, 2H),
7,55 (d, T = 8,1 Hz, 1H), 7,15 (t, ] = 8,9
Hz, 2H), 4,11 (t, T = 7,3 Hz, 2H), 2,85 (t,
T =77 Hz, 2H), 2,42 (d, ] = 2,2 Hz, 3H),
2,36 (q, J = 7.4 Hz, 1H), 1,26 (d, ] = 8,5
Hz, 2H), 1,23 — 1,15 (m, 1H).

4942

1H NMR (400 MHz, DMSO-d6) & 9,38
(s, 1H), 7,96 (dd, J = 6,8, 2,6 Hz, 1H),
7,60 (ddd, T = 9,0, 4,2, 2,6 Hz, 1H), 7,39
(t, 7= 9,1 Hz, 1H), 4,52 - 4,42 (m, 2H),
432 (d, T = 3,5 Hz, 1H), 429 (d, ] = 3.4
Hz, 1H), 4,28 - 4,19 (m, 1H), 3,27 - 3,21
(m, 1H), 3,04 (d, J = 18,5 Hz, 1H), 2,39
(s, 3H), 2,15 (q, J = 6,6 Hz, 1H), 1,67 (s,
3H), 1,11 - 1,03 (m, 1H), 0,17 (t, T = 5,0
Hz, 1H).
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485

1H NMR (400 MHz, DMSO-d6) & 9,39
(s, 2H), 8,17 (dd, J = 5,8, 2,7 Hz, 2H),
7,96 (ddd, J = 9,3, 4,9, 2,7 Hz, 2H), 7,52
(t, T = 9,1 Hz, 2H), 4,52 - 4,42 (m, 4H),
435 - 421 (m, 6H), 3,55 (s, 7H), 3,30 -
3,20 (m, 2H), 3,05 (d, J = 18,4 Hz, 2H),
2,40 (s, 6H), 2,19 - 2,10 (m, 2H), 1,67 (s,
6H), 1,08 (dt, J = 8.7, 5,9 Hz, 2H), 0,18
(dd, T = 10,8, 2,0 Hz, 1H), 0,17 (s, 1H).

496,1

1H NMR (400 MHz, DMSO-d6) & 9,39
(s, 2H), 7,60 (dd, J = 10,3, 6,4 Hz, 4H),
4,52 - 4,42 (m, 4H), 4,35 - 4,19 (m, 7H),
3,55 (s, 7TH), 3,29 - 3,20 (m, 2H), 3,05 (d,
J = 18,6 Hz, 2H), 2,39 (s, 7TH), 2,15 (s,
2H), 2,20 - 2,09 (m, 1H), 1,66 (s, 6H),
1,08 (dt, ] = 8,5, 5,8 Hz, 2H), 0,17 (t, ] =
5,7 Hz, 2H).

74

452,99

1H NMR (400 MHz, DMSO-d6) 5 9,94
(s, 1H), 9,36 (s, 1H), 7,82 (1, ] = 2,0 Hz,
1H), 7,55 (d, J = 7,7 Hz, 2H), 7,34 (t, ] =
8.1 Hz, 1H), 7,12 (dt, J = 8,1, 1,5 Hz,
1H), 4,12 (t, J = 7.3 Hz, 2H), 2,91 — 2,80
(m, 2H), 2,42 (s, 3H), 2,40 — 2,34 (m,
2H), 1,31 — 1,22 (m, 2H), 1,22 — 1,14 (m,
2H).

75

444.0

1H NMR (400 MHz, DMSO-d6) & 10,08
(s, 1H), 9,37 (s, 1H), 8,10 (g, T = 1,3 Hz,
1H), 7,90 (dt, J = 6.6, 2,5 Hz, 1H), 7,61 —
749 (m, 3H), 4,13 (t, ] = 7,2 Hz, 2H),
2,86 (t, ] =7,5 Hz, 2H), 2,43 (s, 3H), 2,38
(t, J = 7.4 Hz, 2H), 1,25 (t, J = 3,2 Hz,
2H), 1,20 (1, J = 3,5 Hz, 2H).
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454,99

1H NMR (400 MHz, DMSO-d6) 5 10,13
(s, 1H), 9,37 (s, 1H), 7,56 (s, 1H), 7,38
(dd, T = 9,6, 2,3 Hz, 2H), 6,97 — 6,86 (m,
1H), 4,12 (t, T = 7,3 Hz, 2H), 2,86 (t, ] =
7.4 Hz, 2H), 2,44 — 2,32 (m, SH), 1,25 (t,
J=3,1 Hz, 2H), 1,22 — 1,12 (m, 2H).

454,99

1H NMR (400 MHz, DMSO-d6) & 10,13
(s, 1H), 9,37 (s, 1H), 7,56 (s, 1H), 7,38
(dd, T = 9,6, 2,3 Hz, 2H), 6,97 — 6,86 (m,
1H), 4,12 (t, T = 7,3 Hz, 2H), 2,86 (t, ] =
7.4 Hz, 2H), 2,44 — 2,32 (m, SH), 1,25 (t,
J=3,1Hz, 2H), 1,22 — 1,12 (m, 2H).

532,23

1H NMR (400 MHz, Axetonitril-d3) o
8,79 (s, 1H), 8,57 (d, J = 5,9 Hz, 1H),
8,09 (d, J = 2,1 Hz, 1H), 8,07 (s, 1H),
7,88 (dd, J = 6,0, 2,1 Hz, 1H), 7,73 (s,
1H), 6,82 (t, J = 54,7 Hz, 1H), 4,35 —
4,25 (m, 1H), 3,40 — 3,19 (m, 5H), 3,07 -
2,96 (m, 1H), 2,51 (s, 3H), 2,08 (dt, J =
13,1, 6,2 Hz, 1H), 1,08 (dt, J = 8,6, 5,9
Hz, 1H), 0,31 — 0,22 (m, 1H).

474,14

1H NMR (400 MHz, Axetonitril-d3) &
8,36 (s, 1H), 8,11 — 8,04 (m, 1H), 7,93 (s,
1H), 7,92 — 7,84 (m, 1H), 7,55 (s, 1H),
732 (t, T = 9,0 Hz, 1H), 4,29 (m, 1H),
3,31 (dd, J = 18.4, 6,8 Hz, 1H), 3,09 (d, J
— 18,5 Hz, 1H), 2,50 (s, 3H), 2,10 (m,
1H), 1,33 (d, J = 19,4 Hz, 4H), 1,06 (q, J
~ 6,5 Hz, 1H), 0,25 (s, 1H).
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550,17

1H NMR (400 MHz, Axetonitril-d3) &
8,52 (t, J = 5,7 Hz, 1H), 8,43 (s, 1H), 8,41
(d, T = 5,5 Hz, 1H), 8,09 (s, 1H), 7.75 (s,
1H), 6,92 (t, J = 53,4 Hz, 1H), 4,35 (tt, J
= 6,0, 1,9 Hz, 1H), 3,43 — 3,28 (m, 3H),
3,24 (dd, J = 18,7, 6,8 Hz, 1H), 3,07 —
2,97 (m, 1H), 2,57 (s, 3H), 2,15 — 2,04
(m, 1H), 1,10 (dt, J = 8,6, 5.8 Hz, 1H),
0,31 (td, J=5,5, 2,1 Hz, 1H).

81

467,11

1H NMR (400 MHz, Axctonitril-d3) 3
8,27 (s, 1H), 7,92 (s, 1H); 7,77 (ddd, J =
13.1, 7,4, 2,5 Hz, 1H), 7,55 (s, 1H), 7,37
— 7,29 (m, 1H), 7,25 (dt, ] = 10,5, 8,9 Hz,
1H), 3,31 (dd, J = 18.7, 6,8 Hz, 1H), 3,08
(d, J = 18,6 Hz, 1H), 2,49 (s, 3H), 2,08
(q, ] = 7,7 Hz, 1H), 1,39 — 1,33 (m, 2H),
1,33 — 1,23 (m, 2H), 1,06 (dt, J = 8,6, 5.8
Hz, 1H), 0,25 (td, ] = 5.5, 2,1 Hz, 1H).

82

463,1

1H NMR (400 MHz, Metanol-d4) & 7,87
(dd, T = 6,7, 2,6 Hz, 1H), 7,50 (ddd, J =
8,9, 4,2, 2,7 Hz, 1H), 7.21 (t, ] = 9,0 Hz,
1H), 4,20 (t, J = 7,3 Hz, 2H), 3,06 (t, J =
7,5 Hz, 2H), 2,74 (s, 3H), 2,51 (m, 5H),
1,54 (s, 6H).

83

465,0

1H NMR (400 MHz, Metanol-d4) & 7,47
(dd, J = 10,0, 6,3 Hz, 2H), 4,20 (t, 1 = 7.3
Hz, 2H), 3,06 (t, ] = 7,5 Hz, 2H), 2,74 (s,
3H), 2,50 (m, 5H), 1,54 (s, 6H).
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489.,0

1H NMR (400 MHz, Metanol-d4) & 7,83
- 7,71 (m, 1H), 7,69 (s, 1H), 7,14 (td, T =
9.1,2,1 Hz, 1H), 4,22 (t, J = 7.3 Hz, 2H),
2,96 (t,J = 7,7 Hz, 2H), 2,58 (s, 3H), 2,54
22,37 (m, 2H), 1,51 - 1,24 (m, 4H).

85

503,0

1H NMR (400 MHz, Metanol-d4) & 7,75
(s, 1H), 7,70 (s, 1H), 7,58 — 7,48 (m, 1H),
7,41 (t, T = 8,2 Hz, 1H), 7,02 (d, ] = 8,2
Hz, 1H), 4,20 (t, J = 7.2 Hz, 2H), 2,96 (t,
J=17,5Hz, 2H), 2,53 (s, 3H), 2,48 (q, ] =
7.2 Hz, 2H), 1,45 — 1,28 (m, 4H).

86

471,0

1H NMR (400 MHz, Metanol-d4) & 8,20
~ 7,99 (m, 1H), 7,69 (s, 1H), 7,28 — 7,10
(m, 2H), 4.25 (t, J = 7.2 Hz, 2H), 2,96 (t,
J =76 Hz, 2H), 2,48 (q, ] = 7,4 Hz, 2H),
1,49 — 1,27 (m, 4H).

87

483,12

1H NMR (400 MHz, DMSO-d6) & 11,05
(s, 1H), 10,13 (s, 1H), 9,79 (s, 1H), 7.88
—7.75 (m, 2H), 7,45 — 7,34 (m, 2H), 4,89
(dt, J = 13,0, 6,8 Hz, 4H), 421 (t, ] = 5,5
Hz, 1H), 3,11 (dd, J = 18,5, 6,7 Hz, 1H),
2,90 (d, J = 18,5 Hz, 1H), 2,38 (s, 3H),
2,13 — 2,03 (m, 1H), 1,05 (dt, J = 8,1, 5,5
Hz, 1H), 0,19 — 0,12 (m, 1H).

88

487,12

1H NMR (400 MHz, DMSO-d6) & 11,05
(a, 1H), 9,98 (s, 1H), 9,80 (s, 1H), 7,93
(dd, T = 6,9, 2,4 Hz, 1H), 7,78 (s, 1H),
7,61 — 7,54 (m, 1H), 7,38 (t, ] = 9,2 Hz,
1H), 4,94 — 4,84 (m, 4H), 4,12 (t, T=17.3
Hz, 2H), 2,82 (t, J = 7,5 Hz, 2H), 2,65
(dt, J = 3,6, 1,6 Hz, 1H), 2,42 (s, 3H),
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2,41 — 2,33 (m, 2H), 2,31 (dt, 1 =33, 1,5
Hz, 1H).

89

537,1

1H NMR (400 MHz, Axeton-d6) & 9,07
(s, 1H), 8,68 (s, 1H), 8,08 (dd, J = 6,3,
2,6 Hz, 1H), 7,95 — 7,87 (m, 1H), 7,84 (s,
1H), 7,27 (t, T = 9,5 Hz, 1H), 7,10 (t, ] =
54,7 Hz, 1H), 4,25 (t, ] = 7,3 Hz, 2H),
3,49 — 3,28 (m, 4H), 3,00 (t, J = 7,5 Hz,
2H), 2,54 (s, 3H), 2,46 (q, J = 7,4 Hz,
2H).

473,1

1H NMR (400 MHz, Axeton-d6) & 8,47
(s, 1H), 8,29-8,21 (m, 1H), 7,65 (s, 1H),
745 - 7,34 (m, 1H), 4,31 (t, ] = 7,3 Hz,
2H), 3,08 (t, ] = 7.6 Hz, 2H), 2,63 (s,
3H), 2,48 (t, ] = 7,4 Hz, 2H), 1,37 (d, ] =
13,0 Hz, 4H).

489,2

1H NMR (400 MHz, Axeton-d6) 6 8,47
(s, 1H), 8,42 - 8,34 (m, 1H), 7,65 (s, 1H),
7,39 (dd, T = 10,6, 9,1 Hz, 1H), 4,30 (t,J
= 7,3 Hz, 2H), 3,08 (t, J = 7,5 Hz, 2H),
2,63 (s, 3H), 2,49 (q, J = 7,4 Hz, 2H),
1,42 - 1,30 (m, 4H).

430,1

1H NMR (400 MHz, Metanol-d4) 7,48
(dd, J=10,0, 6,4 Hz, 1H), 421 (t, T = 7,5
Hz, 2H), 3,10 (t, ] = 7,5 Hz, 2H), 2,58 (s,
1H), 2,50 (s, 3H), 2,50 (d, J = 7,5 Hz,
2H), 1,32 — 1,22 (m, 2H), 1,17-1,11 (m,
2H).
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455,1

1H NMR (400 MHz, Metanol-d4) 5 7,80
(td, J = 8,8, 5,9 Hz, 1H), 7,69 (s, 1H),
7,07 (ddd, J = 10,9, 8,8, 2,8 Hz, 1H), 7,01
~ 6,92 (m, 1H), 4,22 (t, J = 7,3 Hz, 2H),
3,02 — 2,90 (m, 2H), 2,58 (s, 3H), 2,51 —
2,41 (m, 2H), 1,48 — 1,29 (m, 4H).

428,1

1H NMR (400 MHz, Metanol-d4) & 9,72
(s, 1H), 9,25 (s, 1H), 7,88 (dt, ] = 6,7, 2,4
Hz, 1H), 7,51 (ddt, J = 8.9, 4.3, 2,2 Hz,
1H), 7,22 (t, J = 9,0 Hz, 1H), 4,22 (t, ] =
7,5 Hz, 3H), 3,10 (t, J = 7,5 Hz, 2H), 2,59
(s, 1H), 2,53 (s, 3H), 4,53 (t, J = 7,5 Hz,
3H), 1,32 —1,09 (m, 4H).

489,2

1H NMR (400 MHz, DMSO-d6) & 9,96
(s, 1H), 9,41 (s, 1H), 7,79 (q, T = 4.6 Hz,
1H), 7,74 — 7,64 (m, 2H), 7,22 — 7,11 (m,
2H), 4,22 (s, 1H), 3,30 — 3,00 (m, 4H),
3,02 — 2,90 (m, 1H), 2,60 (d, J = 4,6 Hz,
3H), 2,40 (s, 3H), 2,15 — 2,03 (m, 2H),
1,05 (dt, J = 8.5, 5,7 Hz, 1H), 0,14 (td, J
=54,2,1 Hz, 1H).

96

507

1H NMR (400 MHz, DMSO-d6) & 10,12
(s, 1H), 9,41 (s, 1H), 7,88 - 7,76 (m, 2H),
7,45 - 733 (m, 2H), 422 (s, 1H), 3,25
(dd, T =11,1, 3,8 Hz, 1H), 3,25 - 3,10 (m,
2H), 3,05 (s, 1H), 2,98 (d, J = 16,1 Hz,
1H), 2,95 - 2,79 (m, 1H), 2,60 (d, J = 4.6
Hz, 3H), 2,40 (s, 3H), 2,16 - 2,04 (m,
1H), 1,05 (dt, J = 8,4, 5.7 Hz, 1H), 0,13
(td,J=5,3, 2,1 Hz, 1H).
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485,1

1H NMR (400 MHz, Metanol-d4) & 7,87
(dd, J = 6,7, 2,7 Hz, 1H), 7,82 (s, 1H),
7,51 (ddd, T = 9,0, 4,1, 2,5 Hz, 1H), 7,22
(t, T = 8,9 Hz, 1H), 4,20 (t, ] = 7.3 Hz,
2H), 4,07 (s, 3H), 3,03 — 2,92 (t, ] = 7,3
Hz, 2H), 2,52 (s, 3H), 2,47 (quin, J = 7,4
Hz, 2H), 1,48 — 1,27 (m, 4H).

449,2

1H NMR (400 MHz, DMSO-d6) & 9,95
(s, 1H), 9,34 (s, 1H), 7,73 — 7,65 (m, 2H),
7,22 — 7,10 (m, 2H), 4,21 (s, 1H), 3,14
(dd, J = 18,5, 6,7 Hz, 2H), 2,93 (d, J =
17,5 Hz, 2H), 2,38 (s, 3H), 2,09 (p, J =
6,1 Hz, 1H), 1,30 — 1,16 (m, 5H), 1,06
(dt, T = 8,6, 5,8 Hz, 1H), 0,16 (td, J = 5,3,
2,0 Hz, 1H).

100

500,00

1H NMR (400 MHz, DMSO-d6) & 9,96
(s, 2H), 9,60 (s, 1H), 7,76 — 7,64 (m, 4H),
7,16 (t, J = 8,8 Hz, 4H), 4,21 (s, 2H), 3,25
(d, T = 13,6 Hz, 6H), 3,04 (dd, J = 18,5,
6,7 Hz, 2H), 2,89 — 2,78 (m, 2H), 2,37 (s,
6H), 2,08 (s, 3H), 1,21 (s, 1H), 1,15 —
1,00 (m, 2H), 0,15 (s, 2H).

101

471,1

1H NMR (400 MHz, DMSO-d6) 6 10,10
(s, 1H), 9,38 (s, 1H), 7,61 — 7,58 (m, 1H),
7,57 — 7,51 (m, 2H), 7,11 (dt, J = 8,6, 2,2
Hz, 1H), 4,12 (t, J = 7,2 Hz, 2H), 2,86 (1,
J=17,5Hz, 2H), 2,41 (s, 3H), 2,40 — 2,33
(m, 2H), 1,30 — 1,22 (m, 2H), 1,22 - 1,16
(m, 2H).
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487,0

1H NMR (400 MHz, DMSO-dé6) 6 10,06
(s, 1H), 9,38 (s, 1H), 7,74 (d, J = 1,9 Hz,
2H), 7,56 (s, 1H), 7,29 (t, J = 1,9 Hz,
1H), 4,12 (t, J =7,3 Hz, 2H), 2,86 (t, ] =
7,5 Hz, 2H), 2,42 (s, 3H), 2,37 (q, 1 = 7,6
Hz, 2H), 1,32 — 1,22 (m, 2H), 1,22 - 1,13
(m, 2H).

103

469,1

1H NMR (400 MHz, DMSO-d6) & 9,98
(s, 1H), 9,37 (s, 1H), 7.95 (s, 1H), 7,75
(d, T =82 Hz, 1H), 7,56 (s, 1H), 7,46 (t, ]
— 7,9 Hz, 1H), 7,25 (d, ] = 7.6 Hz, 1H),
7,01 (t, J = 55,9 Hz, 1H), 4,13 (t, ] = 7,2
Hz, 2H), 2,85 (t, T = 7,5 Hz, 2H), 2,43 (s,
3H), 2,38 (t, J = 7,3 Hz, 2H), 1,32 — 1,23
(m, 2H), 1,23 — 1,14 (m, 2H).

104

452,1

1H NMR (400 MHz, Axeton-d6) & 9,03
(s, 1H), 8,07 (d, J = 2,7 Hz, 1H), 7,67
(dd, J = 8,7, 3,7 Hz, 1H), 7,46 (s, 1H),
7.29 (t, J = 9,0 Hz, 1H), 4,32 — 4,22 (m,
2H), 3,82 — 3,65 (m, 4H), 3,16 (t, T = 7,6
Hz, 2H), 2,53 (s, 3H), 2,49 (q, ] = 7,5 Hz,
2H), 1,36 (s, 3H).

105

461,02

1H NMR (400 MHz, DMSO-d6) & 9,91
(s, 1H), 8,95 (s, 1H), 7,90 (dd, J = 6,8,
2,6 Hz, 1H), 7,58 (g, ] = 4,5 Hz, 1H),
7,53 (ddd, T = 9,0, 4,3, 2,6 Hz, 1H), 7,34
(t, 7= 9,1 Hz, 1H), 4,08 (t, J = 7.2 Hz,
2H), 2,94 (t, T = 7,5 Hz, 2H), 2,53 (d, J =
4.6 Hz, 3H), 2,37 (s, 3H), 2,32 (p, I = 7.6
Hz, 2H), 1,23 (q, J = 4,4 Hz, 2H), 0,88 (q,
J = 4,4 Hz, 2H).
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473,1

1H NMR (400 MHz, Axeton-d6) & 9,01
(s, 1H), 8,25 (s, 1H), 8,09 — 8,02 (m, 1H),
7,66 (d, J = 8,8 Hz, 1H), 7,29 (t, T = 9,0
Hz, 1H), 6,76 (s, 1H), 6,26 (s, 1H), 4,26
(t, J = 7,3 Hz, 2H), 3,09 (t, J = 7,5 Hz,
2H), 2,53 (s, 3H), 2,52 — 2,44 (m, 2H),
2,34 (s, 6H).

107

471,1

1H NMR (400 MHz, DMSO-d6) & 9,67
(s, 1H), 9,39 (s, 1H), 7,67 (ddd, J = 8,4,
6,8, 1,6 Hz, 1H), 7,56 (s, 1H), 7,39 (ddd,
7=83,6.7, 1,6 Hz, 1H), 7,21 (td, T = 8,1,
1.4 Hz, 1H), 4,14 (t, J = 7,2 Hz, 2H), 2,84
(t, 7= 17,5 Hz, 2H), 2,49 (s, 3H), 2,37 (p, ]
= 7,6 Hz, 2H), 1,30 — 1,23 (m, 2H), 1,20
(dd, T=5.9, 2,3 Hz, 2H).

111

473,2

1H NMR (400 MHz, DMSO-d6) & 9,71
(s, 1H), 9,39 (s, 1H), 7,56 (s, 1H), 7,51 -
7,39 (m, 1H), 7,39 - 7,26 (m, 1H), 4,13 (t,
J =72 Hz, 2H), 2,84 (t, ] = 7,5 Hz, 2H),
2,46 (s, 3H), 2,38 (q, ] = 7,3 Hz, 2H),
1,28 - 1,23 (m, 2H), 1,22 - 1,15 (m, 2H).

112

455,1

1H NMR (400 MHz, Axeton-d6) ¢ 9,04
(s, 1H), 8,51 (s, 1H), 8,04 (ddd, J = 6,8,
2,7, 1,7 Hz, 1H), 7,65 (dtd, J = 8,8, 2,6,
1,3 Hz, 1H), 7,28 (t, ] = 9,0 Hz, 1H), 4,25
(t, T = 7,3 Hz, 2H), 3,08 (t, J = 7,5 Hz,
2H), 2,65 (s, 7H), 2,57 — 2,41 (m, 2H),
2,51 (s, 3H).
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439,1

1H NMR (400 MHz, Axeton-d6) & 9,06
(s, 1H), 8,49 (s, 1H), 7.91 (ddd, T = 13.1,
7.4, 2,5 Hz, 1H), 7,45 (ddt, J = 8,4, 4,0,
1,7 Hz, 1H), 7,30 (dt, J = 10,5, 9,0 Hz,
1H), 4,25 (t, T = 7.3 Hz, 2H), 3,09 (t, J =
7,5 Hz, 2H), 2,65 (s, 6H), 2,53 — 2,43 (m,
2H), 2,51 (s, 3H).

114

1H NMR (400 MHz, Metanol-d4) & 7,99
— 7,86 (m, 1H), 7,76 (dd, ] = 8,8, 4,3 Hz,
1H), 7,30 — 7,16 (m, 1H), 6,98 (t, ] = 54.8
Hz, 1H), 421 (t, J = 7,3 Hz, 2H), 3,06 (t,
J = 17,5 Hz, 2H), 2,74 (s, 3H), 2,54 (s,
3H), 2,49 (t, J = 7.3 Hz, 2H), 1,54 (s,
6H).

115

509,1

1H NMR (400 MHz, DMSO-d6) & 10,00
(s, 1H), 9,43 (s, 1H), 7.96 (s, 1H), 7,79
(q, J = 4,5 Hz, 1H), 7,75 (dd, ] = 7,9, 2,0
Hz, 1H), 7,46 (t, J = 7,9 Hz, 1H), 7,26 (d,
J =176 Hz, 1H), 7,02 (t, J = 55,9 Hz, 1H),
414 (t, T = 7,2 Hz, 2H), 3,20 (td, J =
14,9, 11,8 Hz, 2H), 3,01 — 2,84 (m, 4H),
2,59 (d, J = 4,5 Hz, 3H), 2,45 (s, 3H),
2,37 (p,J = 7,5 Hz, 2H).

116

527,1

1H NMR (400 MHz, DMSO-d6) & 10,02
(s, 1H), 9,43 (s, 1H), 7,99 (dd, J = 6.6,
2,6 Hz, 1H), 7,79 (g, J = 4,7 Hz, 2H),
7,42 — 7,01 (m, 2H), 4,14 (t, ] = 7,3 Hz,
2H), 3,20 (q, J = 14,6 Hz, 2H), 2,92 (t, J
= 7.7 Hz, 4H), 2,59 (d, J = 4,5 Hz, 3H),
2,45 (s, 3H), 2,37 (p, ] = 7,4 Hz, 2H).
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484,1

1H NMR (400 MHz, Axeton-d6) & 9,05
(s, 1H), 8,11 — 7,99 (m, 2H), 7,66 (ddd, J
— 9,0, 4,2, 2,6 Hz, 1H), 7.29 (t, T = 9,0
Hz, 1H), 4,49 (s, 1H), 4,26 (t, ] = 7,3 Hz,
2H), 3,80 (s, 2H), 3,13 (t, ] = 7,5 Hz,
2H), 3,12 — 2,75 (m, 4H), 2,53 (s, 3H),
2,49 (p, J = 7.4 Hz, 2H).

118

468.1

1H NMR (400 MHz, Axeton-d6) & 9,07
(s, 1H), 8,02 (s, 1H), 7,91 (ddd, J = 13,2,
7.4, 2,6 Hz, 1H), 7,50 — 7,41 (m, 1H),
7,30 (dt, J = 10,5, 9,0 Hz, 1H), 4,26 (t, ]
— 7.3 Hz, 2H), 3,80 (d, J = 1,1 Hz, 2H),
3,13 (1, T = 7,5 Hz, 2H), 3,10 — 2,76 (m,
4H), 2,53 (s, 3H), 2,49 (p, ] = 7.4 Hz,
2H).

119

499,24

1H NMR (400 MHz, Axetonitril-d3) o
8,93 (s, 1H), 8,60 (d, J = 6,0 Hz, 1H),
8,14 (d, T = 2,1 Hz, 1H), 8,06 (s, 1H),
7,94 (dd, J = 6,2, 2,1 Hz, 1H), 6,94 (s,
4H), 6,88 (t, J = 53,2 Hz, 1H), 4,93 (dd, J
=12,1, 8,3 Hz, 2H), 4,81 (dd, J = 7.9, 3,9
Hz, 2H), 4,31 (it, J = 6,0, 1,8 Hz, 1H),
3,37 (dd, J = 18,8, 6,8 Hz, 1H), 3,23 —
3,09 (m, 1H), 2,53 (s, 3H), 2,12 (dq, J =
8,0, 6,1 Hz, 1H), 1,09 (dt, J = 8,6, 5,9 Hz,
1H), 0,33 — 0,21 (m, 1H).

120

497,2

1H NMR (400 MHz, DMSO-d6) & 9,98
(s, 1H), 9,39 (s, 1H), 7,94 (dd, J = 6,8,
2,6 Hz, 1H), 7,58 (ddd, J = 9,0, 4,3, 2,6
Hz, 1H), 7,39 (t, T = 9,1 Hz, 1H), 7,29 (s,
1H), 7,20 (s, 1H), 4,13 (t, ] = 7.3 Hz,
2H), 3,20 (q, J = 14,2 Hz, 2H), 2,93 (dt, J
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=30.3, 7,1 Hz, 4H), 2,43 (s, 3H), 2,37 (t,
J=17,3 Hz, 2H).

121

481,2

1H NMR (400 MHz, DMSO-d6) & 10,01
(s, 1H), 9,39 (s, 1H), 7,84 — 7,75 (m, 1H),
7.43 — 7,36 (m, 2H), 7,29 (s, 1H), 7,20 (s,
1H), 4,13 (t, ] = 7.2 Hz, 2H), 3,20 (q, ] =
14,4 Hz, 2H), 2,93 (dt, ] = 30,5, 7.1 Hz,
4H), 2,43 (s, 3H), 2,37 (t, ] = 7,3 Hz,
OH).

124

524.9

1H NMR (400 MHz, Axeton-d6) 6 9,04
(s, 1H), 8,67 (s, 1H), 8,05 (dd, J = 6,8,
2,6 Hz, 1H), 7,66 (ddd, J = 9,0, 4,2, 2,6
Hz, 1H), 7,29 (t, J = 9,0 Hz, 1H), 4,25 (t,
J=17,3 Hz, 2H), 3,53 (ddd, J = 15,3, 13,6,
11,9 Hz, 2H), 3,22 — 3,00 (m, 7H), 2,91
(s, 3H), 2,53 (s, 3H), 2,49 (p, ] = 7.4 Hz,
2H).

125

509.,0

1H NMR (400 MHz, Axeton-d6) & 9,30
(s, 1H), 8,88 (s, 1H), 7,89 (ddd, J = 13,1,
7.4, 2,5 Hz, 1H), 7.45 (dq, T = 8.4, 2,0
Hz, 1H), 7,29 (dt, J = 10,6, 9,1 Hz, 1H),
423 (t, ] = 7,3 Hz, 2H), 3,63 — 3,37 (m,
2H), 3,18 — 2,97 (m, 7H), 2,90 (s, 3H),
2,51 (s, 3H), 2,50 — 2,43 (m, 2H).
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126

462,1

1H NMR (400 MHz, DMSO-d6) & 10,25
(s, TH), 9,39 (s, 1H), 7,95 — 7,77 (m, 2H),
7,61 — 7,49 (m, 2H), 4,13 (t, T = 7,3 Hz,
2H), 2,86 (t, J = 7,5 Hz, 2H), 2,43 (s,
3H), 2,37 (q, J = 7,5 Hz, 2H), 1,32 — 1,23
(m, 2H), 1,23 — 1,16 (m, 2H).

127

529,0

1H NMR (400 MHz, Metanol-d4) & 7,76
(ddd, J = 9,2, 82, 5,7 Hz, 1H), 7,24 -
7,03 (m, 1H), 4,24 (t, J = 7,3 Hz, 2H),
3,30 (m, 2H), 3,05 (t, J = 7,5 Hz, 2H),
2,90 (td, J = 14,4, 6,7 Hz, 2H), 2,82 -
2,71 (m, 3H), 2,60 (s, 3H), 2,49 (p, J =
7,5 Hz, 2H).

128

477,0

1H NMR (400 MHz, Metanol-d4) & 7,86
(m, 1H), 7,50 (m, 1H), 7,21 (m, 1H), 4,30
— 4,07 (m, 3H), 3,07 — 2,92 (m, 2H), 2,76
(m, 3H), 2,53 (s, 3H), 2,51 — 2,40 (m,
2H), 2,11 (m, 1H), 0,98 (m, 6H).

129

5289

1H NMR (400 MHz, DMSO-d6) & 10,09
(s, 1H), 9,44 (s, 1H), 7,86 — 7,65 (m, 2H),
4,13 (t, J = 7,3 Hz, 2H), 3,27 — 3,12 (m,
2H), 2,98 — 2,84 (m, 4H), 2,59 (d, ] = 4,5
Hz, 3H), 2,43 (s, 3H), 2.37 (p, ] = 7,6 Hz,
2H).

130

497,1

1H NMR (400 MHz, Axeton-d6) & 9,09
(s, 1H), 8,99 (s, 1H), 8,05 (dd, J = 6,8,
2,6 Hz, 1H), 7,66 (ddd, J = 9,0, 4.2, 2,6
Hz, 1H), 7,30 (t, J = 9,0 Hz, 1H), 4.27 (1,
J =73 Hz, 2H), 3,53 (tdt, J = 13.8, 8,5,
42 Hz, 2H), 3,34 (qd, ] = 12,2, 3.4 Hz,
2H), 3,15 (t, T = 7,5 Hz, 2H), 2,54 (s,
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3H), 2,50 (p, J = 7,4 Hz, 2H).

131

481,1

1H NMR (400 MHz, Axeton-d6) & 9,14
(s, 1H), 9,01 (s, 1H), 7,91 (ddd, T = 13,1,
7.4, 2,6 Hz, 1H), 7.51 — 7,42 (m, 1H),
7,30 (dt, J = 10,6, 9,0 Hz, 1H), 4,27 (t, ]
= 7.3 Hz, 2H), 3,63 — 3,45 (m, 2H), 3,34
(dt, T = 15,2, 12,3 Hz, 2H), 3,15 (t, ] =
7,5 Hz, 2H), 2,53 (s, 4H), 2,50 (p, T = 7,5
Hz, 1H).

132

490,1

1H NMR (400 MHz, Axeton-d6) & 9,04
(s, 1H), 8,05 (dd, J = 6,8, 2,6 Hz, 1H),
7.75 (s, 1H), 7,66 (ddd, J = 9,0, 4,2, 2,6
Hz, 1H), 7,29 (t, T = 9,0 Hz, 1H), 4,27 (t,
J =73 Hz, 2H), 4,15 (d, ] = 11,8 Hz,
1H), 3,81 (dd, J = 12,0, 1,7 Hz, 1H), 3,13
(t,J = 7,6 Hz, 2H), 2,54 (s, 3H), 2,49 (p, ]
— 7.4 Hz, 2H), 1,66 (d, ] = 1,0 Hz, 3H).

133

474,1

1H NMR (400 MHz, Axeton-d6) ¢ 9,06
(s, 1H), 7,91 (ddd, J = 13,1, 7.4, 2,6 Hz,
1H), 7,74 (s, 1H), 7,46 (dddd, J = 9,0,
4,1, 2,6, 1,6 Hz, 1H), 7,30 (dt, J = 10,5,
9,0 Hz, 1H), 4,76 (s, 1H), 4,31 — 4,22 (m,
2H), 4,15 (d, J = 12,0 Hz, 1H), 3,81 (d, J
= 12,0 Hz, 1H), 3,13 (t, J = 7,5 Hz, 2H),
2,53 (s, 3H), 2,49 (p, J = 7.4 Hz, 2H),
1,66 (d, J = 1,0 Hz, 3H).
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134

556,2

1H NMR (400 MHz, DMSO-d6) 5 10,15
(d, J = 1,6 Hz, 1H), 9,77 (s, 1H), 8,44 (d,
1 =53 Hz, 1H), 8,21 (t, J = 5,6 Hz, 1H),
7.83 (s, 1H), 7,15 (t, T = 53,1 Hz, 1H),
5,85 — 5,57 (m, 1H), 4,55 — 4,40 (m, 2H),
3,37 — 3,25 (m, 4H), 3,22 (dd, J = 18.8,
5,0 Hz, OH), 3,00 (dd, J = 26,6, 18,8 Hz,
1H), 2,52 (s, 3H).

135

487,1

1H NMR (400 MHz, Axeton-d6) & 9,07
(s, 1H), 8,32 (s, 1H), 7,97 — 7,84 (m, 1H),
7,55 — 7,39 (m, 2H), 7,30 (qd, T = 9,0, 4,5
Hz, 1H), 7,17 (s, 1H), 4,26 (t, ] = 7,3 Hz,
2H), 3,14 (t, J = 8,3 Hz, 2H), 2,53 (5,
3H), 2,47 (p, J = 7.2 Hz, 2H), 2,01 (s,
3H).

136

487,1

1H NMR (400 MHz, Axeton-d6) & 9,07
(s, 1H), 8,32 (s, 1H), 7,91 (dd, J = 13,1,
7.7 Hz, 1H), 7,55 — 7,39 (m, 2H), 7,29 (d,
1=19,5Hz, 1H), 7,17 (s, 1H), 4,26 (t, ] =
7.3 Hz, 2H), 3,22 — 3,06 (m, 2H), 2,53 (s,
3H), 2,47 (p, T = 7.0, 6,6 Hz, 2H), 2,01 (s,
3H).

137

501,0

1H NMR (400 MHz, Axeton-d6) ¢ 9,13
(s, 1H), 8,35 (s, 1H), 7,91 (ddt, ] = 12,8,
7,7, 2,3 Hz, 1H), 7,73 (s, 1H), 7,53 — 7,42
(m, 1H), 7,37 — 7,20 (m, 1H), 4,26 (t, J =
7.4 Hz, 2H), 3,12 (t, J = 7,7 Hz, 2H), 2,82
(d, T=4.,6,3H), 2,53 (s, 3H), 2,47 (p, ] =
7,2 Hz, 2H), 1,95 (s, 3H).
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138

501,0

1H NMR (400 MHz, Axeton-d6) & 9,07
(s, 1H), 8,32 (s, 1H), 8,00 — 7,83 (m, 1H),
7,68 (s, 1H), 7,55 — 7,37 (m, 1H), 7,37 —
7,21 (m, 1H), 4,26 (t, J = 7.4 Hz, 2H),
3,12 (t, J = 7,6 Hz, 2H), 2.82 (d, J = 2,9
Hz, 3H), 2,53 (s, 3H), 2,47 (p, T = 7,3 Hz,
2H), 1,95 (s, 3H).

140

499,1

1H NMR (400 MHz, Metanol-d4) & 7,48
(dd, J = 10,0, 6,3 Hz, 2H), 4,22 (t, T = 7,5
Hz, 2H), 3,41 — 3,34 (m, 2H), 3,09 (t, ] =
7,5 Hz, 2H), 2,91 (td, ] = 14,4, 6,9 Hz,
1H), 2,54 (s, 3H), 2,50 (t, J = 7,5 Hz,
2H).

145

450,2

1H NMR (400 MHz, DMSO-d6) 5 10,02
(s, 1H), 9,15 (s, 0,6H), 9,02 (s, 0,4H),
7,89 — 7,75 (m, 1H), 7,48 — 7,32 (m, 2H),
4,15 (m, 2H), 4,09 (m, 0,6H), 3,92 (m,
1,4H), 3,52 (m, 1,4H), 3,19 (m, 0,6H),
2,97 (m, 2H), 2,44 (m, 5H), 1,62 (s, 1H),
1,42 (s, 2H).

147

528,19

1H NMR (400 MHz, Cloroform-d) o 8,59
(t, J = 5,6 Hz, 1H), 8,40 (d, J = 5,4 Hz,
1H), 8,05 (s, 1H), 7,57 (s, 1H), 6,64 (d,J
= 15,8 Hz, 1H), 5,29 (s, 1H), 4,40 (t, J =
7.4 Hz, 2H), 3,43 (td, J = 14,9, 11,0 Hz,
2H), 3,21 (t, ] = 7,6 Hz, 2H), 2,97 — 2,81
(m, 5H), 2,73 (s, 3H), 2,52 (p, J = 7,6 Hz,
2H).

-261-




35746

1H NMR (400 MHz, DMSO-d6) 5 10,20
(s, 1H), 9,91 (s, 1H), 8,45 (d, J = 5,3 Hz,
1H), 8,22 (t, T = 5,6 Hz, 1H), 7,16 (t, T =
53,1 Hz, 1H), 5,92 — 5,62 (m, 1H), 4,87

150 523,2 (dd, J = 12,2, 8,4 Hz, 2H), 4,77 (dd, J =
7,9, 2.4 Hz, 2H), 4,56 — 4,42 (m, 2H),
3,45 (ddd, T = 37,2, 18,9, 5,0 Hz, 1H),
3,22 (dd, J = 26,5, 18,9 Hz, 1H), 2,54 (s,
3H).
1H NMR (400 MHz, DMSO-d6) & 10,03
(s, 1H), 9,03 (s, 1H), 7,82 (ddd, J = 14,3,
7.8, 2.2 Hz, 1H), 7.49 — 7,34 (m, 2H),
421 — 4,04 (m, 4H), 3,23 — 3,15 (m, 2H),
2,96 (t, J = 7,5 Hz, 2H), 2,47 — 2,39 (m,
5H), 1,62 (s, 3H).
1H NMR (400 MHz, DMSO-d6) & 10,14
(s, 1H), 9,51 (s, 1H), 7,93 — 7,74 (m, 1H),
7,51 — 7,34 (m, 2H), 7,30 (s, 1H), 7,26 (s,
1H), 4,84 (dd, J = 25.0, 6,6 Hz, 2H), 4,62

152 450,2 (dd, T = 31,2, 6,6 Hz, 2H), 4,24 (t, T = 6,0
Hz, 1H), 3,30 — 3,20 (m, 1H), 3,10 (d, J =
18,7 Hz, 1H), 2,42 (s, 3H), 2,11 (t, T=7.0
Hz, 1H), 1,07 (dt, J = 8.4, 5,7 Hz, 1H),
0,15 (g, J = 3.6, 1.9 Hz, 1H).

151 450,2

Vi du sinh hoc
Thit nghiém dinh lwgng ADN cia HBV

Dong té bao HepG2 biéu hién qua mirc polypeptit van chuyén dong thoi thu thé natri-
taurocholat gin két cta virut HBV (NTCP) dugc phat trién ddng nhét trong moi truong
phat trién DMEM, moi truong cai bién Eagle ctia Dulbecco khdng chira natri pyruvat
(Life Technologies, Rockville, MD) ¢6 bd sung 10% FBS (Thermo Scientific, Waltham,
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MD), 1% Penixilin/streptomyxin (Life Technologies, Rockville, MD) va 2 mM L-
glutamin (Life Technologies, Rockville, MD) trong cac binh cdu T175. Céc té bao bi
nhiém céc hat virut HBV AD38 (Texcell, Frederick, USA) véi 4000 duong luong bd
gen/té bao. Sau khi cho nhiém virut trong 4 ngay, cac té bao da nhidm dugc 14y ra tir cAc
binh cdu bing cach bing cach trypsin hoa, rira hai ldn bang OptiMEM (Life
Technologies, Rockville, MD) va duoc tao huyén phu lai trong DMEM chtra 2% FBS va
1% DMSO & mat do 0,25E6 té bao/ml. Céc té bao da nhiém dugc gieo céy trén dia duogc
phu colagen c6 3848 16 (Greiner, Austria) & mat do 20.000 t€ bao/16 chira cac hop chit
dugc pha lodng theo day theo sang ché hodc DMSO (0,5%) véi thé tich cubi 1a 80 pl.
Céac dia thtr nghiém duoc U trong 5 ngay va hoat tinh khang virut cta cac hop chét thir
nghiém dugc tht nghiém bing cach phat hién sy c6 mit cuia ADN cua HBV trong dich
ndi trén bé mat moi trudng nudi céy st dung kit dinh lugng axit nucleic QuantiGene™

2.0 (Affymetrix, Santa Clara, CA).

Dich nbi trén bé mit mdi truong nudi cdy dugc thu gom va cho phan ng v6i dung dich
dém phan giai chita Proteinaza K (Affymetrix, Santa Clara, CA). Dich ndi trén bé mat
duge 0 voi chit mdi dic hidu véi ADN cua virut HBV (Affymetrix, Santa Clara, CA)
trong 30 phut & 55°C. Tiép d6, bd sung NaOH 0,2M trong 30 phut ¢ nhi€t d trong
phong dé 1am bién tinh ADN, tiép d6 1 bd sung dung dich dém trung hoa (Affymetrix,
Santa Clara, CA). Dich ndi trén bé mit thu duoc duge phan giadi va duge trung hoa, sau
d6 duoc bd sung vao cac dia QuantiGene™ 2.0 ¢6 384 10 dugc phi bang cach
oligonucleotit bat gitt va dugc U qua dém & 55°C. B0 chit moi dac hiéu véi HBV bao
gdm oligonucleotit ctia chét don bat giit (CE’s) va chit mdi phong bé. Sau khi G qua
dém, cac 13 1an luot duoc U trong mot gio bang chat mdi khuéch dai sin, khuéch dai va
duoc danh du dugc tiép hop véi phosphataza kiém clung vé6i budc rira gitra cac lan u.
Sau budc rira cudi, co chit phosphataza kiém (Luminol APS5) dugc bd sung va tin hiéu
phat quang thu dugc duoc doc trén mdy doc dia da nhan EnVision (PerkinElmer, Santa
Clara, CA). Gi4 tri EC50 dugc tinh toan tir viéc 1am khép cla cac duong cong dap ung
liéu vao phuong trinh bbn thong sb. Tat ca cac gia tri EC50 thé hién cac gia tri trung binh
hinh hoc i thidu ciia bdn 1an xédc dinh. Gid tri EC50 dbi v6i cac hop chét nhét dinh theo

sang ché dugc bdo cdo trong bang dudi day.
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Hop chét EC50-NTCP
(nM)
1 27,1
2 15,9
3 14,9
4 63,6
5 8.8
6 11,1
7 5.8
8 72,0
9 103,4
10 56,1
11 1,7
12 5.0
13 2523
14 8,8
15 45,8
16 456,1
17 64,5
18 33,2
19 167,3
20 49,4
21 20,1
22 37,0
23 66,0
24 43,7
25 407,9
26 14,6
27 32,3
28 112,0
29 3,1
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30 58.1
31 32
32 8.5
33 272
34 2022
35 109,1
36 240
37 56
38 13,0
39 2.1
40 1.9
Py 75
2 21
43 232
44 31,0
45 9.1
46 2638
47 56,3
48 6,5
49 69,1
Hop chit NT]é(Ij’s(On-M)
50 53,7
51 75.9
52 77
53 32
54 7.8
55 543
56 87,1
57 9.9
58 273
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59 23,8
60 1,8
61 12,3
62 78,6
63 71,1
64 30,1
65 36,8
66 6,5
67 6,5
68 110,4
69 49,9
70 63,2
71 15,4
72 69,8
73 15,8
74 42,0
75 106,5
76 31,9
77 19,0
78 16,4
79 47,8
80 8,7
81 17,5
82 133,3
83 198.9
84 31,0
85 293.6
86 184.,0
87 12,5
88 8.7
89 2,9
90 182,6
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91 91,1
92 6.4
93 2539
94 5.8
95 33,7
96 16,5
98 30,6
99 51,3
100 3,7
101 29,8
102 111,9
103 40,8
104 96,4
105 170,2
106 123.9
107 145,9
111 153,7
112 29,9
113 45,1
114 156,5
115 49,9
116 242
117 13,1
118 26,1
119 25,8
120 12,3
121 14,4
124 11,9
125 23,1
126 165,8
127 32,3
128 169.,9
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129 20,4
130 10,4
131 10,6
132 8.3
133 16,5
134 23,8
135 79,9
136 70,1
137 158,2
138 159.8
140 12,2
145 46,3
147 102,7
150 74,3
151 30,6
152 65,1

Thir nghiém vé dé 6n dinh & gan

D6 6n dinh v& kha ning trao dbi chét ciia cac hop chét nhét dinh boc 10 trong ban mo ta
nay dugc danh gid in vitro ¢ cac té bao gan duoc bao quan dong kho da dugc gom lai
bang cach st dung phuong phép ban thai in vitro. Tién hanh 0 & 37°C va ndéng do cudi
trong qua trinh @ 1a 1x10° t& bao/mL va 1 mM ndng do thir nghiém cta hop chat. Céc
phan udc lan luot dugc loai bd sau 0, 1, 3 va 6 gid va duge phén tich b;’mg LC-MS/MS.
Thoi gian ban thai in vitro duge xéc dinh bang cach do téc do bién mét ciia hop chét va
sau d6 duoc dinh ty 1€ thanh thoi gian ban thai qua gan dugc du doan bang cach str dung
md hinh duoc khudy k§. Dt liéu c6 mit trong bang dudi day. Dit liéu nay co thé dugc sir
dung dé so sanh do 6n dinh v& kha ning trao dbi tuong d6i cta cac hop chit. Bé tham
chidu, 39,5 gidr 1a thoi gian ban thai t6i da c6 thé phat hién dugce d6i voi thir nghiém nay.

Nhu vay, céc hop chét c6 gia tri 14 39,5 c6 thé c6 thoi gian ban thai vuot qua 39,5 gio.

Hop chiat t1/2 (gio) Hop chat t1/2 (gio)

1 75 17,3
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2 15 76 19,5
3 35,1 77 22,1
4 7.3 78 48

5 5.2 79 14.9
6 8,2 80 6,3

7 4.8 81 8,0

8 0,4 82

9 11,7 83 19.2
10 1 84 10,7
11 0,7 85

12 6.4 86 9.4

13 16,4 87 6.3

14 2.1 88 9,9

15 0,5 89 10,3
16 11,8 90 31,4
17 0,6 91 19,6
18 6 92 2.2
19 18,3 93 29.9
20 14,3 94 2.9
21 17.1 95 28.8
22 2,7 96 22,6
23 9,6 98 14,8
24 5 99 9,6
25 9.1 100 3,1

26 8.2 101 7,0
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27 0,9 102 48
28 11,8 103 8,5
29 16,1 104

30 27,2 105 243
31 8,6 106

32 8,8 107 9,8
33 43 111 10,1
34 18,1 112

35 39,5 113

36 26,5 114

37 10,9 115 39,5
38 13.8 116 39,5
39 42 117 10,5
40 5.2 118 15,2
41 4.9 119 11,0
42 3,5 120 13,5
43 16 121 19,8
44 39,5 124 1,0
45 13,3 125 1,9
46 16 126 10,7
47 395 127 15,2
48 7.9 128

49 39,5 129 20,8
50 15,3 130 6,60
51 9,5 131 7,60
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52 4,2 132 7,70
53 10,8 133 12,5
54 6,7 134 17,9
55 15,5 135 39.5
56 39.5 136 39,5
57 8,0 137 7.4
58 38.5 138 17,9
59 22,3 140 13,5
60 3.9 145 9,7
61 5.4 147 24,8
62 53 150 16,6
63 11,2 151 5,0
64 13,2 152 10,5
65 14,8

66 1.4

67

68 5,2

69 17,0

70 39.5

71 7,3

72 39,5

73 16,1

74 22,2
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YEU CAU BAO HO

1. Hop chét c6 cong thire (D),

N / HN—R?*

R3

Cong thirc 1

hoac mudi dugc dung cua nd,
trong do:

R! 1a C1.6 alkyl tuy ¥ dugc thé Vbe:mg 1 d@én 3 nhom R, Cs.s xycloalkyl tuy y dugc
thé bang 1 dén 4 nhom R'B, hodc heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8
canh co 1 dén 3 nguyén ti khac loai duoc chon tir N, O, va S, tuy y duoc thé bﬁng
1 dén 3 nhém RIC;

mdi R4 doc 1ap 1a halogen, —OH, —CN, C\1. haloalkyl, -C(O)NR*RY, Ce.10
aryl tuy v dugc thé bang 1 dén 3 nhém R'P, hoac heteroaryl ¢6 5 dén 8
canh ¢6 1 dén 3 nguyén tr khac loai dugc chon tir N, O, va S, tuy y
dugc thé bang 1 dén 3 nhom R'P, véi diéu kién khong qua 1 nhoém R
14 Ce.10 aryl tuy ¥ duoc thé bang 1 dén 3 nhém RP hogc heteroaryl ¢6 5
dén 8 canh c6 1 dén 3 nguyén ti khac loai dugc chon tr N, O, va S;

m&i R'B doc 1ap 1a -CN, halogen, Ci- alkyl tuy ¥ duge thé bang 1 dén 3 —
OH hoic -NR?R’, Cps alkynyl, Ci4 alkoxy, Ci» haloalkyl,
Cs.6 xycloalkyl, -C(O)NR*RY, hoic heteroaryl ¢6 5 dén 8 canh ¢6 1 dén
3 nguyén tir khac loai dugc chon tir N, O, va S tuy y dugc thé bang 1
dén 3 nhom RP, véi didu kién khong qua 1 nhém R'B 1a Cs.s xycloalkyl
hoic heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén ttr khac loai duge

chontu N, O, va S;
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mdi RI€ doc 1ap 1a Ci-6 alkyl, oxo, C1.4 haloalkyl, -C(O)H, ~C(O)C1-4 alkyl,
—C(0)OC1-4 alkyl, hodc heteroaryl c6 5 dén 12 canh c6 1 dén 3 nguyén
tir khéc loai duoc chon tr N, O, va S tuy ¥ duoc thé bang 1 dén 3 nhom
R'P, vé6i didu kién khong quéa 1 nhom RI€1a heteroaryl c6 5 dén 12 canh

c6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S;

mdi RX doc 1ap 1a -H, Cs. xycloalkyl, C1.6 alkyl tuy y duge thé bang 1 dén
3 nhém RZ, heteroxyclyl mot vong hogic hai vong ¢6 3 dén 8 canh ¢6 1
dén 3 nguyén tir khac loai dugc chon tir N, O, va S, tuy y duogc thé béng
1 dén 3 nh6ém R%;

mdi RY doc lap 1a -H hodc Ci. alkyl tuy ¥ dugc thé bang 1 dén 3 nhém R%;

hoic RX va RY cing nhau dé tao ra heteroxyclyl mot vong hodc hai
vong c6 3 dén 8 canh c6 1 dén 3 nguyén tir khéc loai dugc chon tir

N, O, va S, tuy ¥ duogc thé bang 1 dén 3 nhom R%;

trong do mdi R% doc lap 1a halogen, metyl, etyl, oxo, —OH,
-S(0)2C1-3alkyl, hodc heteroxyclyl mdt vong hodc hai vong c6 3 dén

8canhcod 1 dén 3 nguyén tir khac loai dugce chon tr N, O, va S;

mdi R? 1a —H, Cisalkyl, hodc heteroxyclyl mot vong hodc hai vong c6 3
dén 8 canh c6 1 dén 3 nguyén tir khac loai dugc chon tir N, O, va S, tuy
y duoc thé bang 1 dén 3 nhém R%;

mdi R® 12 —H hoic Ci-salkyl; hodc

R? va R® cung nhau tao ra di vong mdt vong hoac hai vong c6 3 dén 8 canh

tuy ¥ duoc thé bang 1 dén 3 nhém R%;

gbe 1a pyrolidin hodc di vong hai vong c¢6 5-7 canh ¢6 mot nguyén
tit nito, tuy ¥ dugc thé bang 1 dén 6 nhom R?;

trong do mdi R? doc 1ap 1a halogen, Cialkyl, -OH, hodac —OCi.3 alkyl;

R3 1a —H, halogen, hodc Ci.4 alkyl;
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R* 1a phenyl tuy y dugc thé bang 1 dén 5 nhém R*A, hodc pyridinyl tuy y dugc thé
bing 1 dén 4 nhém R*B; va

mdi RIP, R*A, va R*B doc 1ap 1a —CN, halogen, Ci4 alkyl, -OCialkyl, -OCi-4
haloalkyl, hodc Ci.4 haloalkyl.

2. Hop chit theo diém 1, hodc mudi duoc dung ctia né, trong d6 R* 1a phenyl tuy y dugc

thé bang 1 dén 3 nhom R*A.

3. Hop chét theo diém 1 hodc 2, hodc mudi duge dung ciia né, trong d6 mdi R** doc lap

1a C1, F, -CF3, -CHF»,-CHs, -OCF3, -OCF2H hodc —CN.

4. Hop cht theo diém bét ky trong s cac diém tir 1 dén 3, hoac mubi duoc dung cia né,

trong d6 R? 1a —C1 hoac —CHs.

5. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 4, hodc mubi dugc dung cia né,

trong do R? 1a —CHs.

6. Hop chit theo diém bat ky trong s cac diém tir 1 dén 5, hoic mubi dugc dung cua né,

trong d6 gbc la
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N N N
> 2 Moo o
, , hoac , mOi nhom trong s6 cdc nhém nay
tuy ¥ dwoc thé bang 1 dén 6 nhém R2.
7. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 6, hodc mudi duge dung cua nd,
trong d6 gbc

Y
N N N
7 ' > )
, hodc , moi nhém trong so
cac nhém nay tuy y dugc thé bang 1 dén 6 nhém R2.

8. Hop chét theo diém bét k¥ trong s6 cac diém tir 1 dén 7, hoac mudi duoc dung ctia né,
trong d6 hop chét nay 1a hop chat c6 cong thuc (IT)

@
N
Y
la
N N
Af’;}f’
N
D@y
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R3

Cong thuc 11

trong do:

R! 1a C1.6 alkyl tuy ¥ duoc thé bang 1 dén 3 nhém R, Cs.¢ xycloalkyl tuy y duoc
thé bang 1 dén 4 nhém R'B, hodc heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8
canh c6 1 dén 3 nguyén ti khac loai dugc chon tir N, O, va S, tuy y duoc thé bang
1 dén 3 nhém R'C;

mdi R' ddc 1ap 1a halogen, ~OH, —CN, C1.2 haloalkyl, -C(O)NR*RY, Ce-10
aryl tuy ¥ dugc thé bang 1 dén 3 nhém R'P, hodc heteroaryl c6 5 dén 8
canh c6 1 dén 3 nguyén t khac loai dugc chon tir N, O, va §, tuy y
duge thé bang 1 dén 3 nhém R'P, véi diéu kién khong qua 1 nhém R
14 Ce-10 aryl tuy y duoc thé bang 1 dén 3 nhom R'® hoac heteroaryl c6 5

dén 8 canh c6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S;

mdi R'B dac 1ap 1a halogen, Ci6 alkyl tuy y dugc thé bang 1 dén 3 ~OH
hodic -NR?R®, C;.4 alkoxy, Ci- haloalkyl,-C(O)NR*RY, hodc heteroaryl
c6 5 dén 8 canh ¢o 1 dén 3 nguyén tr khac loai dugce chon tir N, O, va S
tuy ¥ duge thé bang 1 dén 3 nhom R'P, véi diéu kién khong quéa 1 nhom
R!B 1a heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén tu khac loai dugc
chontu N, O, va S;

mdi RIC doc 1ap 1a Ciu6 alkyl, oxo, Ci-4 haloalkyl, -C(O)H, ~C(O)C1.4 alkyl
hodc —~C(0)OC 1.4 alkyl;

mdi R* doc 14p 1a -H, Cs.¢ xycloalkyl, Ci- alkyl tuy y dugc thé bang 1 dén

3 nhém RZ, heteroxyclyl mot vong hodc hai vong c6 3 dén 8 canh c6 1
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dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy y duoc thé béng
1 dén 3 nhém R%;

mdi RY doc 1ap 1a -H hodic C1 alkyl tuy ¥ duoc thé bing 1 dén 3 nhém R

hodc RX va RY cing nhau dé tao ra heteroxyclyl mot vong hodc hai
vong ¢6 3 dén 8 canh c6 1 dén 3 nguyén tir khac loai duoc chon tir

N, O, va S, tuy ¥ dwoc thé bang 1 dén 3 nhom R?

trong d6 mdi R% ddc lap la halogen, metyl, etyl, oxo, —OH,-S(O)2C1.
salkyl, hodc heteroxyclyl mot vong hodc hai vong ¢é 3 dén 8 canh

c6 1 dén 3 nguyén tr khac loai dugc chon tr N, O, va S;

mdi R? 1a —H, Cisalkyl, hodc heteroxyclyl mot vong hodc hai vong c6 3
dén 8 canh co 1 dén 3 nguyén tr khac loai dugce chon tr N, O, va S, tuy
y dugc thé bang 1 dén 3 nhém RZ;
mdi RP 13 —H hoic Ci-3alkyl; hodc
R? va R® cliing nhau tao ra heteroxyclyl mdt vong hoéc hai vong ¢6 3 dén 8
canh tuy v duoc thé bang 1 dén 3 nhém R%;
mdi R?A, R2B, R2¢, R?P, R%E | va R doc 1ap 1a -H, halogen, Ci-zalkyl, -OH, hodc —
OC1.3 alkyl, hodc R2C hogc R%™ ¢6 thé cing véi R*® hoic R* dé tao ra nhém
xyclopropyl;
R? 1a halogen hodc metyl;
R* 1a phenyl tuy ¥ duoc thé bang 1 dén 5 nhém R*A, hogc pyridinyl, tuy y duogc

thé bang 1 dén 4 nhom R*B; va

mdi R'P, R*, va R*B doc 1ap la —CN, halogen, Ci.4 alkyl, -OCi.alkyl, -OC1.4 haloalkyl,
hodc Ci-4 haloalkyl.

9. Hop chét theo diém bAt ky trong sb cac diém tir 1 dén 8, hodac mudi dugc dung cua no,

trong d6 hop chat nay 1a hop chét c6 cong thire (III)
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Cong thuee I1I

10. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 9, hoic mudi dugc dung cua

né, trong d6 hop chat nay 1a hop chét c6 cong thirc (11a)

RZB
2A
R N o
T
R! /
_p4
\H HN—R
O
Cong thuc Illa

11. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 8, hoic mudi duge dung cua

n6, trong d6 hop chét nay 1a hop chét c6 cong thic (IV):

N @]
T
R /
AN HN—R*
N
O
Cong thtrc IV

12. Hop chét theo diém bét ky trong s cac diém tir 1 dén 11, hodc mudi dugc dung clia

né, trong d6 R! 1a C1.6 alkyl tuy ¥ dugc thé bang 1 dén 3 nhom R'A, Cs.g xycloalkyl tuy ¥
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dugc thé bang 1 dén 4 nhom R'B, hoic heteroxyclyl mot vong hodc hai vong ¢6 3 dén 8
canh ¢6 1 dén 3 nguyén tir khac loai dugc chon tr N, O, va S, tuy y dugc thé bang 1 dén
3 nhém RIC,

13. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 12, hoic mudi duge dung cua

né, trong d6 R 1a C1.6 alkyl tuy ¥ dwoc thé bang 1 dén 3 nhém R'A.

14. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 13, hodc mudi duoc dung cla
no, trong do R! 1a metyl, etyl, propyl, butyl, hodc pentyl, tuy y dugc thé bang 1 dén 3
nhoém R,

15. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 14, hoic mubi duge dung cua

no, trong do R! 1a etyl hodc butyl tuy y duoc thé bang Cihaloalkyl.

16. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 15, hodc mudi duge dung cua

no, trong d6 R! 1a

N o
Fr hoac .

17. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 14, hodc mudi duoc dung cla
né, trong d6 R! 1a etyl, propyl, hodc butyl tuy y dugc thé bang 1 dén 3 nhom R'4, trong
d6 mdi R doc lap l1a Ciohaloalkyl, -OH, —C(O)NH,, —C(O)NH(Ci-salkyl), hodc
_C(O)N(C1.3alkyl).

18. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 15 hodc 17, hodc mubi dugc

dung cia nd, trong d6 R 1a
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19. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 11, hodc mudi duge dung cia

né, trong d6 R11a Cs-g xycloalkyl tuy ¥ duoc thé bang 1 dén 4 nhém R!B.

20. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 11 hodc 19, hoic mudi dugc
dung cua no, trong d6 R! 1 xyclopropyl hodc xyclobutyl, tuy y dugc thé bang 1 dén 3
nhom R1B.

21. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 11, 19 hoic 20, hodc mudi
duoc dung clia né, trong d6 mdi R'® doc 1ap 1a halogen, Ci-salkyl dugc thé bang -NR°R®,
-C(O)NRXRY, hogc heteroaryl ¢6 5 dén 8 canh c6 1 dén 3 nguyén ti khac loai dugc chon
tr N, O, va S tuy ¥ duge thé bang 1 dén 3 nhém R'P.

22. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 11 hodc 19 dén 21, hoac mudi
duoc dung cia no, trong d6 mdi R' doc lap 1a flo, -CHNRR® hodc -C(O)NR*RY,

23. Hop chét theo diém bat ky trong s6 cac diém tr 1 dén 11, hodc 19 dén 22, hoic mudi

dugc dung cua no, trong do:

R? 12 metyl hodc heteroxyclyl mot vong hodc hai vong c6 4 dén 7 canh ¢6 1 dén 3
nguyén ttr khac loai dugc chon tir N, O, va S tuy y dugc thé bang 1 dén 3 nhom R'%;

RP 1a —H; hodc

R® va R® cing nhau dé tao ra heteroxyclyl mdt vong hodc hai vong co 4 dén 7
canh c6 1 dén 3 nguyén tir khac loai dugc chon te N, O, va S tuy y dugc thé bang 1 dén 3
nhém R%;
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RX 1a metyl hodc heteroxyclyl mot vong hodc hai vong co6 4 dén 7 canh ¢6 1 dén 3

nguyén tir khac loai dugc chon tir N, O, va S tuy y duoc thé béng 1 dén 3 nhém RZ;
RY 1a -H;
hoic RX va RY cung nhau dé tao ra heteroxyclyl mdt vong hodc hai vong c6 4 dén

7 canh ¢6 1 dn 3 nguyén tit khéc loai dugc chon tr N, O, va S tuy y dugc thé bang 1 dén
3 nhém RZ.

24. Hop chit theo diém bt ky trong sb cac diém tir 1 dén 11 hoidc 19 dén 23, hodc mudi
duoc dung cia no, trong d6 1 hogc 2 nhém R'™® tuy y 1a flo va mot nhom R'® 1a -
CH,NRR®, trong d6 R? 1a thietanyl duoc thé bang 1 dén 3 nhém oxo hodc metyl hodc 2-
oxa-6-azaspiro[3.3]heptanyl va R® 1a —H hodc R* va R cung nhau dé tao ra 2-oxa-6-

azaspiro[3.3]heptanyl.

25. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 11 hogc 19 dén 24, hoac mubi
duoc dung ciia né, trong d6 1 hodc 2 nhém R'® tuy y 1a flo va mét nhom R'™® 14 -
C(O)NR*RY, trong d6 R 1a metyl hodc thietanyl tuy y duoc thé bang 1 dén 3 nhém
metyl hodc oxo, RY la -H, hoigc R* va RY cung nhau dé tao ra 2-oxa-6-
azaspiro[3.3 ]heptanyl, 2-thia-6-azaspiro[3.3 Jheptan-6-yl, azetidinyl, 2,6-
diazaspiro[3.3]heptanyl, 6-oxa-1-azaspiro[3.3]heptan-1-yl, mdi nhém trong sd cac nhém

nay tuy y dugc thé br?mg 1 dén 3 nhém ma ddc 14p 1a flo, oxo, metyl, hoac —S(O)2CHs.

26. Hop chit theo diém bét ky trong sb cac diém tr 1 dén 11 hoac 19 dén 22, hodc mudi
dugc dung cua né, trong d6 R! 1a xyclopropyl hodc xyclobutyl, tuy y dugc thé bang 1
hodc 2 halogen va -C(O)NR*RY, trong d6 R* 1a —H hodc Ci.¢ alkyl tuy y dugc thé bang 1
dén 3 nhom RZ va RY 1a —H hodc Ci. alkyl tuy ¥ dugc thé bang 1 dén 3 nhém R”.

27. Hop chét theo diém bat ky trong sb cac diém 1-11, 19 dén 22, hoac 26, hoic mubi
duge dung cia né, trong d6 R! 1a xyclobutyl dugc thé bang 2 halogen va -C(O)NR*RY,
trong d6 RX1a C1.3 alkyl va RY 1a -H.
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28. Hop chiét theo diém bét ky trong s6 cac diém tir 1 dén 11 hodc 19 dén 21, hodc mubi
duoc dung cuia né, trong d6 R! 1a xyclopropyl hodc xyclobutyl, tuy y duoc thé bang 1
hodc 2 halogen va heteroaryl c6 5 dén 8 canh c6 1 dén 3 nguyén tir khéc loai dugc chon

tr N, O, va S tuy ¥ duoc thé bang 1 dén 3 nhém R'P.

29. Hop chét theo diém bét ky trong s cic diém tir 1 dén 11, 19 dén 21, hodc 28, hodc
mudi dugce dung ciia né, trong d6 R! 1a xyclopropyl hoac xyclobutyl, tuy y duoc thé bang
1 hoac 2 halogen va heteroaryl c6 5 canh ¢6 1 dén 3 nguyén tir khac loai dugc chon tr N,

0, va S tuy y duoc thé bang 1 dén 3 nhom R'P.

30. Hop chét theo diém bét ky trong sé cac diém tir 1 dén 11, 19 dén 21, 28, hodc 29,
hodc mudi duoc dung ctia né, trong d6 R! 1a xyclopropyl hodc xyclobutyl, tuy y dugc thé

bing 1 hoic 2 flo va triazolyl hodc thiadiazolyl.

31. Hop chat theo diém bat ky trong s6 cac diém tir 1 dén 11, 19 dén 21, hodc 28 dén 30,
hodc mudi dugc dung ciia n, trong d6 R! 1a xyclopropyl hodc xyclobutyl, tuy y dugc thé

bang 1 hoic 2 flo va triazolyl.

32. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 9 hodc 19 dén 31, hodc mubi

duoc dung cta né, trong do6 R! 1a
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33. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 11 hoadc 19, hoic mudi duogc
dung ciia no, trong d6 R'la Cs-s xycloalkyl tuy ¥ dugc thé bang 1 dén 4 nhom R'B, trong
do:
mdi R'® doc 1ap 1a halogen, etynyl, -CN, Ci.salkyl dwoc thé bang —OH, hoic -
NRZRY, -C(O)NRXRY, hoiic heteroaryl c6 5 dén 8 canh ¢6 1 dén 3 nguyén tir khac
loai dugc chon tr N, O, va S tuy y dugc thé bing 1 dén 3 nhom R'P.

34. Hop chét theo diém bét ky trong s cac diém tir 1 dén 11, 19, hodc 33, hoic mudi
duoc dung ciia no, trong d6 R! 1a xyclopropyl, bixyclo[1.1.1]pentanyl, xyclobutyl tuy y
duogc thé bang 1 dén 3 nhom R'B trong do:
mdi R'™® doc 1ap 1a halogen, etynyl, -CN, Cisalkyl dugc thé bang —OH hodc -
NR2RP, -C(O)NR*RY, hoac heteroaryl c¢6 5 canh ¢ 1 dén 3 nguyén tir khéc loai
duge chon tir N, O, va S tuy ¥ dwoc thé bang 1 dén 3 nhém R'P.

35. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 11, 19 dén 21, 28, 29, 33, hoic
34, hoic mudi duge dung cia né, trong do R 1a xyclopropyl hodc xyclobutyl, tuy y duge
thé bang 1 hoic 2 flo va mot trong sé oxadiazolyl tuy y duoc thé biang Ci.salkyl, triazolyl
tuy ¥ duoc thé bang Ci.salkyl, hodc thiadiazolyl.
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36. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 12 hodc 19 dén 35, hoic mudi
duoc dung ctia no, trong do R! 1a

A

N N‘N N

N _ . - H5N

NN C \{1 /N FS\ g x Ngq NN%Q ) 2 © FQF;
§4 4@ ~ % O)f HO

0
\\
PNl F<F FFOQCNO 0//83@'\‘0 F <0
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RS Eo Iy e VAR w07
NHy o , N 7 F oo, Foo, o
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1 FoF
“N
/,
o QCN O 23,\1 o Fo<F Ny N._N/
7 ELF : N F
F //s\\o o\ N ¢ _N 314 ‘i@
F 2 O O 5 O b 9 F)

37. Hop chét theo diém bat ky trong 36 cac diém tir 1 d@én 11, hodc mudi duge dung cta
no, trong d6 R! 1a heteroxyclyl mdt vong hoac hai vong c6 3 dén 8 canh c6 1 dén 3

nguyén tir khac loai duoc chon tir N, O, va S, tuy y dugc thé biang 1 dén 3 nhom RIC.

38. Hop chét theo diém bat ky trong sb cac diém tr 1 dén 11 hodc 37, hodc mubi dugc
dung ctia no, trong do R! 13 heteroxyclyl c6 3 dén 5 canh c6 1 dén 3 nguyén tir khac loai

duoc chon tr N, O, va S, tuy ¥ dugc thé bang 1 dén 3 nhém RIC.

39. Hop chét theo diém bét ky trong s6 cac diém tr 1 dén 11, 37, hodc 38, hoic mudi
duoc dung cta nd, trong d6 R! 12 oxetanyl hodc thietanyl tuy y duoc thé bang 1 dén 3
nhém RIC,
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40. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 11 hodc 37 dén 39, hodc mudi

dugc dung ciia né, trong d6 mdi R'C doc 14p 1a Cisalkyl, -CF3, hodc oxo.

41. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 11 hodc 37 dén 40, hoic mudi

duoc dung cuia né, trong do R 1a

O Oy P

Y e S

F hoac

42. Hop chét theo diém bat ky trong s cac diém tr 1 dén 11 hoac 37 dén 40, hodc mudi
duge dung cia né, trong do6 trong d6 R' 1a

O
I M 0O O\\S//O

NN 9
L S S S,
0 \ \
, ) sg, H§<, FF hoac .

43. Hop chét theo diém bét ky trong sb cac diém 8 hozc 12 dén 42, trong d6 R?C cung véi

RZ2E 3 tao ra nhém xyclopropyl va mdi R?P va R* 1a —H.

44. Hop chét theo diém bét ky trong s6 cac diém 8 hodc 12 dén 43, hoac mubi dugc dung

ctia né, trong d6 R? va R?B 1a -H.

45. Hop chét theo diém bét ky trong s6 cac diém 1, hodc 4 dén 44 hoac mudi duge dung

cia n6, trong d6 R* 1a pyridinyl, tuy ¥ dugc thé bang 1 dén 4 nhém R*E.

46. Hop chat theo diém 45, trong d6 R* 1a pyridin-4-yl, tuy y duoc thé bang 1 dén 3
nhém duogc chon tir F, Cl, CF3, va CHF».
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47. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 46, hodc mudi duge dung cia

n6, trong d6 hop chat nay 1a
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E

48. Hop chit theo diém bét ky trong sd cac diém tir 1 dén 46, hodc mubi dugc dung cia

n6, trong d6 hop chat nay 1a
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49. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 46, hoic mubi duge dung cua

noé, trong d6 hop chét nay 1a
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50. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 46 hodc 49, trong d6 hop chét

nay la

H
NF ) " F
3 I )
N \ HN F
/ \
H 5
, 0 , hoac

muoi dugc dung cua no.

51. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 46 hodc 50, trong d6 hop chit

nay la
F_F o
PP
H HN F
s N )
o) O

52. Hop chét theo diém bét ky trong sb cac diém tr 1 dén 46 hodc 50, trong d6 hop chat

hoac muoi dugc dung cua no.

nay la

hoac muoi dugc dung cia no.
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53. Hop chét theo diém bat ky trong sb cac diém tir 1 dén 46 hoic 50, trong d6 hop chét

nay la

hodac muoi duoc dung cua no.

54. Hop chét theo diém bét ky trong sb cac diém tir 1 dén 46 hoac 50, trong d6 hop chat

nay la hodc muoi dugce dung cua no.

55. Hop chét theo diém bat ky trong sb cac diém tr 1 dén 46 hodc 50, hop chét nay la
Cl

hoac muoi dugc dung cua no.

56. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 46 hodc 50, hop chit nay 1a

FF R
o N O F
y \ |/HN F
N N
s/ |
H
0 o

hodc muoi duoc dung cia no.
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57. Duoc phim chira hop chit theo diém bat ky trong sb cac diém tir 1 dén 56 hoac mudi

duoc dung cua nd, va ta dugce dugce dung.

58. Duoc phém theo diém 57, trong d6 duogc phém nay con chra mot hodc nhiéu tac

nhan tri liéu bo sung.

59. Dugc phém theo diém 58, trong d6 mot hoac nhiéu tac nhan tri liéu bd sung dugc
chon tir thude két hop HBV, vacxin HBV, chit uc ché ADN polymeaza cua HBV, chét
didu bién midn dich chat didu bién thu thé twong ty toll (TLR), phéi tir thu thé interferon
alpha, chat trc ché hyaluronidaza, chét trc ché khang nguyén bé mit ctia virut viém gan B
(HBsAg), chét trc ché protein 4 gén két v6i lympho bao T gy doc té bao (ipi4), chat Gic
ché xyclophilin, chit e ché sy di vao ctia virut HBV, mARN cua virut huéng t6i
oligonucleotit di nghia, ARN c6 thé can thiép ngén (siARN) va chat diéu bién ddRNAi
endonucleaza, chét trc ché ribonucelotit reductaza, chét e ché khang nguyén HBV E,
chét e ché ADN vong khép kin ddng hoa tri (cccADN), chét chu vén thu thé farnesoid
X, khang thé HBV, chét dbi khang CCR2 chemokin, chit chu van thymosin, xytokin,
chét diéu bién nucleoprotein, chét kich thich gen 1 ¢ thé cam ting béi axit retinoic, chét
kich thich NOD2, chit ¢ ché phosphatidylinositol 3-kinaza (PI3K), chét &rc ché con
duong indolamin-2, 3-dioxyaza (IDO), chét e ché PD-1, chét tc ché PD-L1, thymosin
alpha-1 tai to hop, chét e ché tyrosin kinaza ctia bruton (BTK), chat trc ché KDM, chét

trc ché qud trinh sao chép HBV, chat trc ché arginaza, va cac thuoc HBV khac.

60. Duogc phém theo diém 58 hodc 59, trong d6 mot hodc nhiéu tac nhan trj liéu bd sung
dwoc chon tir adefovir (HEPSERA®), tenofovir disoproxil fumarat (VIREAD®),
tenofovir alafenamit, tenofovir, tenofovir disoproxil, tenofovir alafenamit fumarat,
tenofovir  alafenamit hemifumarat, entecavir (BARACLUDE®), telbivudine
(TYZEKA®), va lamivudine (EPIVIR-HBV®).
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61. Dugc phim theo didm 58 hodc 59, trong d6 mét hodc nhiéu tic nhan trj liéu bd sung
duoc chon tir tenofovir alafenamit, tenofovir alafenamit fumarat, va tenofovir alafenamit

hemifumarat.
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