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(57) Sang ché dé cap dén chat trc ché qua trinh sao chép cia HBV ¢6 cong thirc (I):
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bao gdm céc dang déng phan lap thé, va mudi, hydrat, solvat ctia nd, trong d6 R! dén R7
c6 nghia nhu dugc xdc dinh trong ban mod ta nay. Sang ché cling dé cap dén dugc pham
chuira no, riéng r€ hoac két hop véi chat ttc ché HBV khac, dé diéu tri bénh HBV.
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Linh vuwe ky thuit dwge dé cap

Sang ché dé cép dén hop chét trc ché qua trinh sao chép ctia HBV. Séng ché ciing @&
cép dén duoc phim va t6 hop chira hop chét nay dé diéu tri HBV.

Tinh trang ky thuit ciia sang ché

Virut viém gan B (HBV) la virut c¢6 vé ngoai, chitra ADN sgi kép mot phan (dsDNA)
thudc ho Hepadnavirus (Hepadnaviridae). B gen cua n6 chira 4 khung doc chdng lap: gen

tién 161/16i; gen polymeraza; gen L, M, va S, md hoéa 3 protein v6 ngoai; va gen X.

Khi nhim vao vit chu, bd gen ADN soi kép mot phﬁn (ADN vong thao X04n;
rcDNA) duge chuyén héa thanh ADN vong kin cong héa tri (cccDNA) trong nhan cta té bao
chi va cdc mARN virut s& dugc phién ma. Khi duoc tao vo capsit, ARN tién bod gen
(pgRNA), cling mé hda protein 18i va Pol, dung lam khudn dé phién ma nguoc, tao ra bo gen

ADN mach kép (dsDNA) mét phan (rcDNA) trong nucleocapsit.

HBYV gay dich bénh & cac khu vuc & chau A va chau Phi, va né 1a bénh dia phuong &
Trung Qubc. HBV 14y nhiém cho khoang 2 ti ngudi trén thé gidi, trong d6 khoang 350 triéu
ngudi da phat trién thanh bénh lay nhiém man tinh. Virut gy bénh viém gan B va ldy nhiém
man tinh ¢6 mbi twong quan véi nguy co phat trién manh bénh xo gan va caxinom té bao

gan.

Viée lay truyén virut viém gan B do tiép xtc véi mau hoic dich co thé c6 virut, trong
khi ADN virut dugc phét hién thdy trong nudc bot, nude mit va nude tiéu ctia nguodi mang
mAm bénh man tinh ¢6 hidu gi4 ADN cao trong huyét thanh.

Hién nay, d& c¢6 vacxin hitu hi¢u va dugc dung nap tdt, nhung viéc diéu tri truc tiép
hién bi han ché & interferon va cac chét khang virut sau; tenofovir, lamivudin, adefovir,
entecavir va telbivudin.

Ngoai ra, heteroaryldihydropyrimidin (HAP) cling da duoc xdc dinh 1a nhém chét trc

ché HBV trong nudi cdy md va trén md hinh dong vat (Weber et al., Antiviral Res.
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54: 69-78).

W02013/006394, cong bd ngay 10/1/2013, d& cdp dén hop chét sulphamoyl-
arylamit c6 hoat tinh khang HBV.

WO0/2013/096744, cong bd ngdy 26/6/2013 @ cap dén hop chét cé hoat tinh
khang HBV.

Trong sb cac vAn d& ma cac chat khéng virut huéng dén HBV c6 thé gip phai la
dbc tinh, tinh gdy dot bién, khong cé tinh chon loc, hiéu qua kém, d§ sinh kha dung
thip, va khé tbng hop.

Vi thé, hién nay van c6 nhu ciu vé cac chét & ché HBV khac c6 thé khéc phuc
duoc it nhit 13 mot trong s6 cac nhuge diém néu trén hodc cé cac uu diém khéc nhu
hidu lyc tang hodc clra s an toan ting.

Ban chét ky thuit ciia sang ché

Muc dich ctia sang ché 1a dé xuét hop chét c6 cong thie (T):
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hozic chit ddng phan 1ap thé hosc tautome clia né, trong do:
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mdi trong s6 Ra, Rb, Rc, Rd, Re, Rf va Rg doc 1ap duge chon tir nhém bao gém
hydro va metyl;

Rh 14 hydro;
Ri 14 hydro;

R!, R2va R3ddc lap duoc chon tir nhém bao gdm hydro, flo, clo, brom, -CHF>,
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CH,F, -CF;, -CN va metyl;

R doc 1ap duoc chon tir nhém bao gém C,-Cesalkyl va vong no co tur 3 dén 7 canh
tly ¥ chita mot hodc nhidu nguyén tir khac loai, m&i nguyén tir khac loai nay doc 1ap duge
chon tir nhém bao gém O, S va N, C,-Cealkyl hodc vong no ¢6 tir 3 dén 7 canh nay dugc
thé tuy y béng mot hodc nhiéu phén tr thé dwoc chon tir nhém bao gém‘ flo, C;-Csalkyl
duogc thé ﬁ‘ly y béng mdt hodc nhiéu flo, -CN, OH;

R’ 13 hydro;
hoac mudi duge dung ctia n6 hodc solvat ctia no.

Sang ché ciing d& xuat duwoc phim chira hop chit ¢6 cong thire (I), va chit mang

dugc dung.

Sang ché ciing d& xuat hop chit ¢ cong thirc (I) d& dung lam thudc, tot hon 1a dé

ding trong viéc ngin ngtra hodc dicu tri nhiém HBV & dong vat c6 vu.

Theo mdt khia canh khac, sang ché dé xut td hop ctia hop chét ¢ cong thirc (I),
va chat trc ché HBV khéc.

MG ta chi tiét sang ché
Dinh nghia

Thuat ngit "C;-;alkyl" hodc C;-C,alkyl dudi dang mdt nhom doc 1dp hodc mot ph?ln
ctia nhém dung dé chi gbc hydrocarbyl cé cong thitc CoHyniy trong dé n 14 sb nam trong
khoang tir 1 dén 3. Trong truong hop C,salkyl duoc két hop voi mot gde khac, né duoc
ding dé chi cong thirc C,H,,. Nhém C,salkyl chira tir 1 dén 3 nguyén tir cacbon, tot hon
nita 1a 1 dén 2 nguyén tir cacbon. C,_alkyl bao gdm toan bd cic nhém alkyl mach thing
hodic mach nhanh c6 tir 1 dn 3 nguyén tr cacbon, va vi thé bao gém vi du metyl, etyl, n-
propyl, va i-propyl.

Ci4alkyl dudi dang mét nhom dde 1ap hoac mat ph?m clia nhém dung dé chi géc
hydrocacbon no mach thing hosc mach nhanh c6 tir 1 dén 4 nguyén tir cacbon nhu nhém
dugc dinh nghia cho Cy_jalkyl va butyl va cac nhom tuong tu.

Cisalkyl, Cyealkyl va Csgalkyl dudi dang mdt nhém ddc 1dp hodc mot phﬁn cua
nhém dung dé chi gbc hydrocacbon no mach thing hoic mach nhanh cé tir 1 dén 6 nguyén

tir cacbon, hodc tir2 dén 6 nguyén tir cacbon hodc tir 3 &én 6 nguyén tir cacbon nhu
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cac nhém duge dinh nghia cho Ciaalkyl va pentyl, hexyl, 2-metylbutyl va cdc nhém
tuong tu.

Nhu dugce sir dung trong ban md ta nay, thuat ngit “vong no co tur 3 dén 7 canh”
chi hydrocacbon vong no ¢6 3, 4, 5, 6 hoac 7 nguyén tir cacbon va c6 déc diém chung
véi xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl va xycloheptyl hodc Cs-, Cs-, Cs-,
Ce- hodc Cr-xycloalkyl.

Céc vong no nay tuy y chira mot hodc nhiéu nguyén tir khéc loai, sao cho it nhét
mot nguyén tir cacbon dugc thay thé béng nguyén tir khac loai dugc chon tir N, O va
S, cu thé 1a tir N va O. Céc vi du bao gdm oxetan, tetrahydro-2H-pyranyl, piperidinyl,
tetrahydrofuranyl, morpholinyl, thiolan 1,1-dioxit va pyrolidinyl. Puoc uu tién la
hydrocacbon vong no ¢6 3 hodc 4 nguyén tir cacbon va 1 nguyén tir oxy. Céac vi dy bao

gdm oxetan, va tetrahydrofuranyl.

Thuat ngir halo va halogen thuong dé chi flo, clo, brom hoic iot. Halogen duogc

uu tién 1a flo va clo.

Cén luu ¥ 1a céc vi tri gbc trén gbc phan tir bat ky dugc st dung trong dinh
nghfa 6 thé 1a c6 vi tri bt k¥ trén gbc d6 midn 1a né bén vé mit héa hoc. Vi du,
pyridyl bao gém 2-pyridyl, 3-pyridyl va 4-pyridyl; pentyl bao gdm 1-pentyl, 2-pentyl
va 3-pentyl.

Mot lién két thé hién bang JU chi ra cich gan cia manh dugc néi dén
v6i cau tric chinh cta phén tir.

Céc vi tri dugc chi ra trén phenyl (vi du ortho, meta va/hodc para) duge chi ra
so v&i lién két ndi phenyl véi cau tric chinh. Mot vi du lién quan dén vi tri cua R}, vi

tri bt ky duoc chi dinh so véi nito (*) duge két hop véi céu tric chinh:

R1
R7
\ 0 -’=\ R?
N PN x X
R6— YKN "-%N\Q
° o "o

Khi bién sb bit ky (vi dy, halogen hodc Ci4alkyl) xuit hién nhidu hon mot lan
trong thanh phin bt ky, thi m&i dinh nghia dc 1ap v6i nhau.
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Véi viée sir dung dé didu tr bénh, mubi ctia hop chit c6 cong thie (I) 13 mudi
trong d6 ion tréi dAu dugc chép nhén v& mit duoc 1y hogc sinh ly. Tuy nhién, mubi c6
ion trai ddu khong dugc Ché.p nhén vé mat dugc ly cling c6 thé théy la duoc s dung,
vi du, trong diéu ché hoic tinh ché hop chit dugc dung c6 cong thie (I). Tht ca céc

mudi, di duge dung hay khong déu duoc bao gdm trong gidi han ciia sing ché.

Dang mubi cong dugc dung hodc chép nhén dugc v& mit sinh ly ma hop chét
theo sang ché ¢6 thé tao ra c6 thé dugc diéu ché thuan loi bang cach st dung axit thich
hop, nhu, vi dy, axit v co nhu axit hydrohalic, vi du axit clohydric hodc bromhydric;
sulfuric; hemisulfuric, nitric; phosphoric va céc axit tuong tu; hodc axit hitu co nhu, vi
du, axit axetic, aspartic, dodexylsulfuric, heptanoic, hexanoic, nicotinic, propanoic,
hydroxyaxetic, lactic, pyruvic, oxalic, malonic, suxinic, maleic, fumaric, malic, tartric,
xitric, metansulfonic, etansulfonic, benzensulfonic, p-toluensulfonic, xyclamic,

salixylic, p-aminosalixylic, pamoic va c4c axit twong tu.

Nguoc lai, dang mudi cdng axit ¢ thé duogc chuyén héa bang cach xir ly voi

bazo thich hop thanh dang bazo ty do.

Thuét ngft “mudi” ciing bao gbdm céc hydrat va dang cong dung moi ma hop
chét theo sang ché ¢6 thé tao ra. Vi du v& cac dang nay 13, vi du hydrat, alcolat va chét

tuong tu.

Hop chét theo sang ché cling cé thé ton tai & tautome ciia nd. Vi dy, tautome
cta nhém amit (-C(=0)-NH-) 1a rugu imino(-C(OH)=N-). Tautome, mic du khong
dugc chi 18 trong cong thirc cAu trac duoc trinh bay trong ban md ta ndy, cling dugc

dy dinh duogc bao gdm trong pham vi cia sang ché.

Thuét ngit dang ddng phan héa hoc 1ap thé ctia hop chat theo sang ché, nhu
duoc sir dung trong ban mo ta ndy, xac dinh cho tat ca cac hop chét ¢6 thé duoc tao ra
tir cing cac nguyén tr duge lién két bang cung thr tir lién két nhung c6 chu tric ba _
chidu khac nhau ma khong thé hoan ddi cho nhau, ma hop chat theo séng ché c6 thé
c6. Trir khi dugc dé cip hodc duge quy dinh khac, chi dinh hda hoc ctia hop chit bao
gdm hdn hop ciia tt ca céc dang ddng phan héa hoc 1ap thé c6 thé ma hop chét nay c6
thé c6. Hn hop nay c6 thé bao gdm tit ca cic chét ddng phan khong d6i quang

va/hodc chét ddng phan d6i anh cua cAu tric phan tir co ban ctia hop chét nay. Tt ca
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cac dang ddng phan héa hoc lap thé cia hop chét theo sang ché ca & dang tinh khiét

hoic trong hoén hop véi nhau duge dy dinh dugc bao gém trong pham vi cla sang ché.

Céc dang ddng phan 1ap thé tinh khiét ciia hop chét va chét trung gian nhu dugce
@& cap trong ban md ta nay dugc dinh nghia 12 chit ddng phan hiu nhu khéng chita
cac dang ddng phan dbi anh hozic ddng phan khéng dbi quang khéc ctia cling mot céu
tric phan tir co ban cta hop chét hogc chit trung gian niy. Cu thé, thuat ngit “tinh
khiét v& mit ddng phan 1ap thé” chi hop chét hoic chét trung gian c6 luong du dong
phan 1ap thé it nhét 1a 80% (tirc 13, t6i thidu 90% mot chit ddng phan va téi da 10%
céc chat ddng phan c6 thé khac) 1én dén lugng du déng phan 1ap thé 1a 100% (tic 1a
100% mot cht ddng phan va khong c6 chit ddng phan khac), cu thé hon, hop chét
hodc chit trung gian c6 lugng du ddng phéan 14p thé 13 90% 1én dén 100%, cu thé hon
nita 14 ¢6 luong du ddng phan 14p thé 14 94% 1én dén 100% va cu thé nhit 1a c6 luong
du ddng phan 1ap thé 13 97% lén dén 100%. Thudt ngit “tinh khiét v& m3t dong phan
d6i anh” va “tinh khiét v& mat ddng phan khong dbi quang” nén dugc hidu theo cach
tuong ty, ma sau d6, lién quan dén lugng du ddng phan ddi anh, c6 mét cach twong

tmg lugng du ddng phén l4p thé ctia hdn hgp dang xem xét.

Céc dang ddng phan lap thé tinh khiét ctia hop chat va chét trung gian theo sang
ché c6 thé thu duoc bang cach sir dung céc quy trinh da biét trong linh vue. Vi du, chét
ddng phan dbi anh c6 thé duoc tach ra khoi nhau bang cach két tinh chon loc mubi
ddng phan khong d6i quang ctia chiing véi axit hodc bazo hoat dong tuy y. Vi du clia
ching 13 axit tartric, axit dibenzoyltartric, axit ditoluoyltal;tric va axit camphosulfonic.
Theo céch khéc, chit ddng phan déi anh c6 thé dugc téch ra béng k¥ thust sic ky bing
céch st dung pha tinh khong d6i ximg. Dang ddng phéan hoa hoc 1ap thé tinh khiét nay
cling c6 thé thu dugc tir dang ddng phan hoéa hoc 1ap thé tinh khiét tuong tmg cua
nguyén ligu khoi dau thich hop, mién 13 phan tng xay ra theo cach dic hiéu lap thé.
T&t hon 13, néu chit ddng phan 1ap th8 dac hiéu 13 mong mudn, hop chét nay s& dugc
tdng hop bang phuong phap didu ché dac hidu lap thé. Cac phuong phép nay s€ thudn
loi str dung nguyén liéu khoi du tinh khiét vé mit déng phén d6i anh. |

Cac dang ddng phén khéng ddi quang c6 cong thirc (I) c6 thé thu duoc riéng ré
bing c4c phuong phép thdng thudng. Phuong phép téch vat 1y thich hop ¢6 thé thuan

loi duoc str dung 13, vi dy, két tinh chon loc va sac ky, vi du sdc ky cot.



26145

S4ang ché cling du dinh bao gom tat ca cac chat dong vi clia cac nguyén tir xuat
hién trén hop chét theo sang ché. Chat dong vi bao gom cac nguyén tir c6 cung s6
nguyén tir nhung khac so khoi. Bang cach vi du va khong gi6i han, chat dong vi cua

hydro bao gdm triti va doteri. Chét ddng vi ctia cacbon bao gbm C-13 va C-14.

M&i khi duoc st dung duéi day, thut ngtt “hop chét c6 cong thie (1),

7 R1
R
\ O -’_ R2
RS/NW/Z( ’——\\\ HN \ _\//>
N 1 )
O “-""ﬁo \R3 @D

hodc, “hop chit theo sing ché” hogc thudt ngit trong tu c6 nghia 1a bao gdm
hop chét c6 cong thirc chung (1), (IT), (111), mudi, dang ddng phan 4p thé va hdn hop

triét quang hogc phan nhom bét ky ctia nd.

Theo khia canh thir nhét, sang ché dé xuét hop chét ¢6 cong thirc (I):

7 R1
R
- i
RG/N SN HN _\/>R
N ‘ﬁ \&
> o "o

hodc chét ddng phan 14p thé hogc tautome ctia nd, trong do:

Rb Ra
Rb Ra -
N
Ri
[SaVaVaVaVa N | Ri
) Rc Rh
«TT N Rh
VW N ’f\JV‘ Re Rd Rg
Seav 1a Rd  R9  hoic Re Rf ,

m3i trong s Ra, Rb, Re, Rd, Re, Rf va Rg doc 1ap duge chon tir nhém bao gdm
hydro va metyl;

Rh 14 hydro;

Ri 14 hydro;

R!, R2va R3 doc 1ap duoc chon tir nhém bao gdm hydro, flo, clo, brom, -CHF?,
-CH,F, -CF3, -CN va metyl;
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RS duge chon tir nhém bao gdm Ci-Cealkyl va vong no c6 tir 3 dén 7 canh tiy y

chtra mdt hodc nhidu nguyén tir khéc loai, mdi nguyén tir khac loai nay doc 14p duge
chon tir nhém bao gdm O, S va N, C1-Cealkyl hodc vong no cé tir 3 dén 7 canh nay tiy
y duogc thé béng mot hodc nhiéu phﬁn tir thé dugc chon tir nhém bao gém flo, Ci-

Csalkyl tily y duoc thé bing m6t hoc nhiéu flo, -CN, OH;

R’ 1a hydro;
hodc mudi duge dung cta n6 hodc solvat ctia no.
Theo khia canh thi hai, séng ché dé xuit hop chit c6 cong thirc (IT)

R7
_’ O

© Rl Q\\{ \Q/\\ R

R3 (IT) hoac cong thirc (II1)

R7
H R4 R1

RS—L_ \CLRQ
n Ly

R®  (IID)
hodc chét déng phén lap thé hoic tautome ctia nd, trong do:

n 1a so0 nguyén 1 hodc 2;

R!, R? va R3 doc lap duoc chon tir nhém bao gdm hydro, flo, clo, brom, -CHF,
-CH,F, -CF3, -CN va metyl;

R* va R’ doc 1ap duogc chon tir hydro hodc metyl;

RS duge chon tir nhém bao gdm Ci-Cealkyl va vong no ¢ tir 3 dén 7 canh tly ¥

chtta mot hodc nhiéu nguyén tir khac loai, mdi nguyén tir khic loai nay doc 14p duoc
chon tir nhém bao gdm O, S va N, Ci-Csalkyl hodc vong ro ¢6 tir 3 dén 7 canh nay tiy
y duoc thé béng mdt hodc nhidu phﬁn ttr thé dugc chon tir nhém bao gém flo, Ci-

Csalkyl tuy y duoc thé b%lng mot hodc nhiéu flo, -CN, OH;

R” 1a hydro;
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hodc mubi duge dung hoic solvat ciia no.

Theo phuong 4n thir nhét, sing ché d& xuat hop chit c6 cong thie (I), (IT) hodc
(IID), trong d6 RS duoc chon tir nhém bao gdm Ci-Cealkyl va vong no c6 tir 3 dén 7
canh tuy y chira mgt hoac nhiéu nguyén tir khac loai, mdi nguyén tir khéc loai nay doc
1ap dugc chon tr nhém bao gém O, S va N, Ci-Csalkyl hodc vong no co tir 3 dén 7
canh nay tuy y dugc thé b?lng mot hodc nhiéu phe‘in tt thé duoc chon tir nhém bao gém
flo, Ci-Csalkyl, -CN, OH.

Theo mdt phuong é4n, sang ché @& xuit hop chét trong d6 R! dugc chon tir
hydro, flo, clo, -CHF2, -CN, -CF3 hodc metyl. Theo phuong 4n khac, it nhét hai trong
s6 RY, R2 va R3 14 flo, clo hoic brom. Theo phuong 4n khac, R! khong 1a hydro.

Theo mot phuong 4n khac, R* 12 metyl.

Theo mdt phuong an khéc nita, hop chét theo sang ché dugc boc 16 trong d6 R®
chira vong no c6 tir 3 dén 7 canh tuy y chira mot nguyén tir oxy, vong no ¢ tir 3 dén 7
canh nay tiy y dugc thé bang metyl. Tét hon 13, R® 13 vong no ¢ 4 hoic 5 canh chita
mdt nguyén tir oxy, vong no c6 4 hogc 5 canh nay tuy y dugc thé bang metyl.

Theo mét phuong 4n khéc, RS 1a Ci-Csalkyl mach nhanh tity y duge thé bing
mét hozc nhiéu flo.

Hop chit duoc uu tién theo sang ché dugc dé xuét trong do cAu hinh héa hoc

1ap thé ctia nguyén tir (*) 1 nhu sau:

Rb. Ra
N
AN, ~Ri H
Rh
RC™ Rd Rg hose  Ré Rf

Mot phuong 4n khéc ciia sing ché & cép dén hop chét c6 cong thirc (I), (II)
hodc (III) hodc phan nhém bit ky ctia né nhu dugc dé cip trong phuong én bat ky
trong s6 cac phuong an khac trong 6 mdt hodc nhiéu gi6i han sau ddy str dung:

Rb Ra

W uv N Ri

NAN T "
N AVa¥2
. . Rc N . ’
(2) .. la Rd  R9  v3 RS dugc chon tir nhém bao

gdm C1-Cealkyl tiy ¥ duoc thé bing mét hodc nhiéu flo;

-10-
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Rb Ra

"-~\ Rh

¢ . Rc R .
(b) Se- 1a Rd "9 vaR?Iahydro hoic flo.

(¢) R!vaR3ddc 1ap dugce chon tir nhém bao gém hydro, flo, clo -CN va
metyl.

(d) R2? Ia hydro hoic flo va R! va R doc 1ap dugc chon tir nhém bao gdm
hydro, flo, clo va —CN.

(e) RS bao gdm Cs-Csalkyl mach nhénh tity y dugc thé bing mot hodc nhiéu
flo, hogic trong db RS bao gdm C3-Cexycloalkyl trong d6 Cs-Cexycloalkyl ndy duoc thé
bé.ng Ci-Czalkyl dugce thé bé‘tng mot hoac nhiéu flo.

Két hop khac cia cac phuong dn bét ky trong sb cac phuong 4n ciing nim trong
pham vi cua sang ché.

Hop chét dugc wu tién theo séng ché 13 cac hop chét 1-35 hodc chit déng phan
lap thé hoic tautome ctia né nhu duge néu trong Bang 1.

Theo mot khia canh khéc, sang ché dé cap dén duogc phém chira lugng c6 hi€u
qua diéu tri hoic phong ngira clia hop chét c¢6 cong thic (I) nhu duoc x4c dinh trong
ban md ta ndy, va chit mang duoc dung. Lugng c6 hiéu qua phong ngira trong ngit
canh nay 1a lvong du dé ngin ngira sy nhiém HBV & ddi tugng c6 nguy co bi nhiém.
Luong c6 hiéu qua didu tri trong ngit canh nay la lugng du dé 1am n dinh tinh trang
nhidm HBV, dé 1am gidm su nhidm HBV, hojc tiét trlr sy nhiém HBV, & déi twong bi
nhiém. Theo mdt khia canh khac, sang ché dé cap dén quy trinh bao ché dugc ph.ém
nhu dugce xéac dinh trong ban md ta nay, bao gbm bude trén k¥ chit mang duoc dung
véi lugng c6 hi€u qua diéu tri hodc phong nglra cua hop chét c6 cbng thirc (I), nhu
duoc xac dinh trong ban mo6 ta nay. |

Vi thé, hep chét theo sang ché hodc phan nhém bét ky ciia n6 06 thé duogc bao
ché thanh cac dang duge phdm khéc nhau theo muyc dich sir dung. Ché pham thich hgp
c6 thé 1a tAt ca cac ché phdm duogc néu thudng duge sir dung cho thuc ding toan thén.
D& bao ché duoc phém theo sang ché, luong c6 hiéu qua cia hop chét cu thé, thy y &
dang mubi cong, 1am thanh ph?ln hoat tinh dugc két hop vao hén hgp tron nhuyén véi
chét.' mang dugc dung, chit mang ndy cé thé & nhidu dang khac nhau phu thudc vao

dang ché phdm mong mudn dé ding. Céc duge pham ndy mong muodn ¢ dang liéu don
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thich hop, dic biét 13, & dung qua duong miéng, truc tring, qua da, hodc bing cach
tiém ngoai dudng tiéu héa. Vi dy, trong qua trinh bao ché dugc phdm & dang liu ding
qua dudng miéng, mdi trudong duge bét ky trong s§ cac moi trudng duge thong dung
c¢6 thé duge str dung nhu, vi dy, nuéce, glycol, dau, rugu va mdi truong tuong tu trong
trudng hop ché phim léng dung qua dudng miéng nhu hén dich, sird, cén ngot, nhii
twong va dung dich; hodc chét mang ran nhu tinh bot, duodng, cao lanh, chét lam tron,
chét gin két, chit 1am r3 va chit tuong tu trong truong hop bdt, vién tron, vién nang,
va vién nén. Do khia canh d& st dung, vién nén va vién nang la dang don vi liéu dung
qua duong miéng thuén tién nhét, trong trudng hop niy, chit mang ran dugc dung
duoc st dung. V&i ché phim ding ngoai dudng tidu héa, chit mang thudng bao gbm
nuéc vo tring, it nhét 13 phin 16n, mic du céc thanh phan khac, vi dy, dé hd trg tinh
tan, c6 thé dugc bao g(‘“)m. Dung dich tiém dugc, vi du, c6 thé dugc bao ché trong do
chét mang chira dung dich nudc mudi, dung dich glucoza hozc hdn hgp ctia dung dich
nude mudi va glucoza. Hon dich tiém duge ciing c6 thé dugc bao ché, trong trudng
hop do chét mang 16ng thich hop, chét tao hdn dich va céc chét tuong ty dugc sir dung.
Ciing dugc bao gbm 1a ché phim dang réin dugc du dinh 1 duoc chuyén hoa, ngay
true khi dung, thanh ché pham dang 1éng. Trong ché phim thich hop dé ding qua da,
chit mang tiy y bao gdm chét ting thdm va/hodc chat lam w6t thich hop, tiy v duoc
két hop voi chit phu gia thich hop c6 ban chit bat ky véi ty 1¢ nho, chat phu gia nay
khong gay tac dong c6 hai déng ké trén da. Hop chét theo sang ché ciing cé thé duoc
ding bing cach x6ng hoic bom vao qua dudng miéng & dang dung dich, hdn dich
hoic bot kho bang cach sir dung hé thdng dwa vao co thé da biét trong linh vuc bét ky.

Pic biét thuan loi khi bao ché duoc phdm duge néu trén & dang liéu don vi dé
thuén loi cho viéc st dung va sy déng nhét v& mat lidu lwgng. Dang liéu don vi nhu
dugc st dung trong ban mo ta nay d8 chi cac don vi riéng vé mit vat 1y thich hop lam
lidu don vi, m3i don vi chtra lvong dinh trudc cia thanh phin hoat tinh dwgc tinh ¢
tao ra tac dung diéu tri bénh mong muén khi két hop véi chit mang dugc dung yéu
ciu. Vi du vé dang liéu don vi nhu vay 1a vién nén (bao gdm vién nén c6 ranh hoidc
dugc boc), vién nang, vién tron, thu6c dan, g6i bot, vién nhén, dung dich tiém dugc
hoiic hdn dich va dang tuong tu, va nhidu liéu riéng biét ctia né.

Hop chit c6 cong thire (I) c¢6 hoat tinh 1am chét Gc ché chu ky sao chép ctia

HBV va c6 thé dugc str dung trong diéu tri va phong ngtra sy nhiém HBV hoic cac
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bénh lién quan dén HBV. Cac bénh lién quan dén HBV bao gom bénh xo gan tién
trién, viém va hoai tir din dén bénh xo gan, bénh gan giai doan cudi, va caxinom té

bao gan.

Do dic tinh khang virut ctia ching, dic biét 14 ddc tinh khang HBV cua ching,
hop chét c¢6 cong thire (I) hodc phan nhém bét ky ctia nd, hitu dung trong viéc tc ché
chu ky sao chép cua HBV, cu thé 1a trong diéu tri cho dong vat me’ui noéng, cu thé 1a
ngudi, bi nhiém HBV, va dé phong ngira sy nhidm HBV. Sang ché cfing mé ti phuong
phap didu tri cho dong vit méu néng, cu thé 13 ngudi, bi nhiém HBV, hoic ¢6 nguy co
nhiém HBV, phuong phép ndy bao gém viéc dung lugng c6 hi€u qua diéu tri bénh cta

hop chat ¢ cong thire (I).

Vi thé, hop chét ¢6 cong thire (I), nhu duge x4c dinh trong ban mo ta nay, co
thé dugce dung lam thudc, cu thé 1a thuc dé didu tri hodc ngin ngira su nhiém HBV.
Viéc st dung lam thude nay hodc phuong phéap diéu tri bao gdm viéc dung theo duong
toan than cho déi twong bi nhidm HBV hoic dbi tuong d& bi nhifém HBV lugng ¢
hi€u qua chéng lai tinh trang bénh li€én quan dén sy nhifm HBV hodc luong c6 hiéu

qua ngin nglra sy nhiém HBV.

Sang ché ciing md ta viéc st dung hop chét theo sang ché trong san xuét thude

dé diéu tri hodc ngan ngira nhiém HBV.

Nhin chung, du dinh ring lwong hing ngay c6 hiéu qua khéng virut c6 thé nam
trong khoang tir 0,01 dén khoang 50 mg/kg, hodc khoang 0,01 dén khoang 30 mg/kg
thé trong. C6 thé thich hop khi ding liéu yéu ciu 1a 2, 3, 4 hoic nhidu hon 4 liéu dudi
lidu & cac khoang nghi thich hop trong ca ngay. Liéu dudi lidu nay c6 thé duge bao
ché theo cong thirc thanh dang liéu don vi, vi dy, chira khoang 1 dén khoang 500 mg,
ho#c khoang 1 dén khoang 300 mg, hozc khoang 1 dén khoang 100 mg, hoic khoang 2
dén khoang 50 mg thanh phan hoat tinh trong mdi dang lidu don vi.

Sang ché dé cap dén hdn hop cia hop chit c6 cong thire (I) hogic phan nhém bét
ky cua nd, nhu duge xac dinh trong ban mo ta nay véi chét khang HBV khéc. Thuat
ngit “hdn hop” cb thé dé cap dén san phdm hoic kit chira (a) hop chét c6 cong thirc (),
nhu duoc xac dinh & trén, va (b) it nhét mot hop chit khac c6 kha ning didu tri su
nhim HBV (duéi ddy dugc goi la chit khang HBV), & dang ché phdm két hop dé

dung déng thoi, riéng bigt hodc lan luot trong diéu tri sy nhiém HBV. Theo mot
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phuong 4n, séng ché @& cdp dén hdn hop cta hop chit ¢6 cong thic (I) hoic phan
nhém bt ky clia n6 véi it nhit mot chit khang HBV. Theo mot phuong 4n cy thé, sang
ché d& cap dén hén hop ciia hop chét ¢ cong thirc (I) hodc phan nhém bt ky clia né
v6i it nhét hai chit khang HBV. Theo mdt phuong 4n cu thé, sang ché dé cép dén hdn
hop cua hop chét ¢6 cong thirc (I) hodc phan nhém bat ky ctia n6 vai it nhét ba chét
khang HBV. Theo mdt phuong an cu thé, sang ché dé cap dén hén hop cta hop chit
c6 cong thie (I) hodc phan nhém bét k¥ ciia né véi it nhit 4 chit khang HBV.

Thuat ngit chit khang HBV ciing bao gbm hop chit c¢6 kha ning didu tri sy
nhidm HBV thong qua su diéu bién mién dich. Vi du vé& chét diéu bién mién dich 1a
interferon-a. (IFN-a), interferon-a dugc peg hoéa hodc chét kich thich hé théng mién
dich bAm sinh nhu chét chi van thy thé giéng Toll 7 va/hogc 8. Mot phuong 4n cla
sang ché @& cap dén hén hop ctia hop chit c6 cong thirc (IA) hodc phan nhém bat ky
ctia nd, nhu dugce xac dinh trong ban md ta nay véi hop chit diéu bién mién dich, cu

thé hon la chét cht van thy thé giéng Toll 7 va/hoic 8.

Hbn hop cta chit khang HBV di biét trudc d6, nhu interferon-o. (IFN-a),
interferon-o. dugc peg héa, 3TC, adefovir hodc hdn hop clia chung, va hop chét ¢6
cong thire (I) hodc phin nhém bat ky ctia né ¢6 thé dwoc ding 1am thudc trong phuong

phap tri liéu két hop.
Quy trinh tdng hop chung:

Phan it thé duoc bidu din bing R:23, R” hoic RS trong phan tdng hop chung
ndy c6 nghia 1a bao gdm phan tir thé bét ky hoic céc loai ¢6 tinh phan ung thich hop
2 bién ddi thanh phén tir thd R:3 hoic R® bat ky theo sang ché ma khong gay kho

khén qua muc cho nguoi cé hidu biét trung binh vé linh vuc k¥ thuat nay.

Quy trinh tdng hop c6 thé ¢ ctia hop chit ¢ cong thirc chung (I) duge md ta
trong so dd 1. Axit aminocarboxylic dugc bao vé N (khi Pg la nhém bao v§) c6 cong
thirc chung (IV) c6 thé dugc phan ting chon loc véi anilin ¢6 cong thirc chung (V), vi
du bing céch bd sung anilin (V) vao hdn hop cta hop chét (IV), va chét ghép cap (vi
dy HATU) trong dung mdi khong proton (vi du diclometan, DMF), cuing v&i bazo hitu
co (vi du trietylamin) thu dugc hop chit (VI). Nhém bao vé (Pg) sau d6 c6 thé duoc
khir bao vé theo phuong phép da biét (vi du v6i nhém boc, viée khit bao vé bao gbm

budce bd sung axit manh nhu HCL. Nhém bao vé benzyl duoc loai bo thong qua phan
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{mg hydro héa c6 xtc tic bang phuong phép di biét véi ngudi c6 hiéu biét trung binh
vé linh vuc k¥ thuat nay.) tao thanh mudi amin ma sau khi loai b6 dung mdi va bd
sung bazo (vi du diisopropyletylamin) c6 thé duoc phan ting thém trong mét binh véi
etyl clooxoaxetat & nhiét d6 giam trong dung méi khong proton (vi du diclometan) dé
thu duge hop chét (VIII). Nhém este ctia hop chét (VIII) sau d6 dugc thiy phén bing
phuong phép da biét (vi dy, bd sung bazo chira nuéc). Trong mdt binh, axit méi duoc
tao thanh duoc tao ra sau khi giam d6 pH va loai bd dung méi dudi &p suit giam.
Nhém chire axit dugc chuyén héa thanh nhém chirc amit bang cach sir dung chit ghép
cdp (vi du HATU) trong dung mdi khong proton (vi du diclometan, DMF), cung véi
bazo hitu co (vi dy trietylamin), va amin (IX) thu dugc hop chét ¢6 cong thic (I). Theo
céch khéc, chic este trong hop chit (VIII) c¢6 thé dwoc chuyén héa thanh amit thong
qua phan tng v6i amin (IX) trong binh kin, hodc tuy y véi su c6 mit cua lithi

bis(trimetylsilyl)amit & 0°C trong dung mé6i nhu THF.
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Sodd1

So d6 2 mb ta mét quy trinh khac dé tdng hop hop chét c6 cong thic chung 1.
Hop chét c6 cong thitc chung X duge cho phan tmg véi etyl clooxoaxetat, thu dugc
hop chit c6 cong thitc chung XI. Sau phén tng thuy phan chon loc, vi du véi su ¢6
miit clia bazo nhu NaOH & 0°C trong MeOH, hop chat XII duoc tao ra. Hop chét nay
c6 thé duoc ghép cip v6i amin c6 cong thire chung IX v6i sy c6 mit clia chit ghép cip
(vi du HATU) trong dung mdi khong proton (vi du diclometan, DMF), cing véi bazo
hitu co (vi du trietylamin). Theo céch khac, hop chét XI ¢6 thé dugc chuyén héa truc
tiép thanh hop chit c6 cong thirc chung XIII bang phan ng v6i amin IX (vi du trong
truomg hop hop chit IX béang isopropylamin, trong EtOH & 60°C) dan dén sy hinh
thanh chon loc ctia hop chit c6 cong thitc XIII. Viéc thuy phén chuc este ciia hop chit
X111, tao ra hop chét c6 cong thitc chung XIV, ¢6 thé duoc ghép cip véi amin c6 cong
thic chung V, vi du dudi su tac dong cua chét ghép cip (vi du HATU) trong dung moi
khéng proton (vi du diclometan, DMF), cuing vé&i bazo hitu co (vi du trietylamin), dan
dén su tao thanh hop chét c6 cong thirc chung I
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Chét phan tmg ¢6 cong thirc chung X VI, c6 thé dugc tao ra bit ddu tir viée cho
ety] clooxoaxetat phan Gng véi amin ¢ cong thirc chung IX, sau d6 thuy phan este,
nhu dugc thé hién trong so dd 3. Chéit phan tng XVI nay, c6 thé dugc ghép cip véi
amin, vi du thu dugce sau khi khir bdo vé hgp chit VI, v6i su c6 mit cta chét ghép cép
(vi du HATU) trong dung méi khong proton (vi du diclometan, DMF), cling v6i bazo

hitu co (vi du trietylamin), thu dugc hgp chét c6 cong thirc chung L.
Vi du thwe hién siang ché
Quy trinh chung phuong phap LCMS

Phép do séc ky 1ong hiéu niang cao (HPLC) dugc thyuc hién bang cach st dung
bom LC, mang diot (DAD) hodc dau do UV va cdt nhu duge xac dinh trong céc
phuong phép tuong Ung. Néu cin, cac ddu do bd sung duoc bao gdm (xem bang cac

phuong phap dudi day).

Dong tir cot duoc dua dén thiét bi do khdi phd (MS) dugc cAu hinh c6 ngudn
ion 4p suét khi quyén. Ngudi c6 hidu biét trung binh vé& linh vuc k§ thuat biét duoc
cach thiét lép cac thong sb didu chinh (vi du khoang quét, thoi gian dimg...) dé thu
duoc ion cho phép nhén biét trong luong phan tr (MW) don ddng vi danh nghia ctia
hop chét. Viée thu nhan dit liéu dugc thuc hién bang phin mém thich hop.

Hop chit duoc mo ta bang thoi gian Iuu thir nghiém (Ry) va ion. Néu khong
dugc quy dinh khéac trong bang dit li€u, ion phdn tr duoc bdo cdo tuong Uing voi

[M+H]* (phan tir dugc proton héa) va/hodc [M-H] (phén tir dugc khir proton). Trong
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trudng hop hop chit khong thé ion hoa truc tip, loai san phim céng dugc quy dinh
(tie 1a [M+NH,]*, [M+HCOOT, v.v.). T4t ca két qua thu dugc véi sy khong chic chin
trong thr nghiém thudng li€n quan dén phuong phép sir dung

Duéi dy, “SQD” ¢ nghia 1a diu do tir cuc don, “MSD” 13 dau do chon loc
khéi lwong, “RT” 14 nhiét d6 trong phong, “BEH” la thé lai etylsiloxan/silic oxit dugc
tao cau ndi, “DAD” 14 dAu dd mang diot, “HSS” 14 silic oxit néng d6 cao, “Q-Tof” 13
thiét bi do khdi phd thoi gian bay tir cuc, “CLND” 1a diu do nito héa phét quang,
“ELSD” 13 d4u do quét 4nh séng bay hoi
Phuong phap LCMS

(Dong dugce thé hién bf‘ing mL/phit; nhiét do cot (T) theo °C; Thoi gian chay

theo phut). Thiét bi dugc sir dung 1a Waters: Acquity® UPLC®-DAD va SQD.

. Done | Tho
phuong | Cot Pha dong Gradien f_fz_ gian
phdp Col T chay
A:  HCOOH | .. aco £ o
Waters: BEH C18 | 0,1% + i‘r tf“’ g?nlﬂf’ 0,8
A (1,7um, 2,1 x|CH:O0H 5% |’ "ong <> PAULY 3
50mm) trong H20 der} 3% A trong 0,5 55
hut
B: CH;CN P
A: )
CH3COONH4 | Tur 95% A dén 5%
B g’z;t;;sl BEzHl Cli 10mM  trong | A trong 1,3 phaut, ?_’_8____ 2
SO,mm), ’ 95% HO +|duoc gilt trong 0,7 55
CH3CN 5% phut.
B: CH3;CN
A: .
: Tur 100% A den 5%
Waters: HSS T3 f()}rI:, g/IOONtE;g A, trong 2,10 phut, | 0,8
C (1,8um, 2,1 x 95% 0 - dén 0% A trong | ------- 3,5
100mm) CH:CN 5% 0,90 phut, dén 5% | 55
B: CH;CN A trong 0,5 phut
A Tr 100% A dén
i 5% A trong 2,10
Waters: HSS T3 lcgf;ngONH“ phi, 0,7
D (1,8um, trong 95% H,0 déen 0% A trong | ------- 3,5
2,1*100mm) + CHsCN 5% 0,90 phut, | 55
B: CHsCN den 5% A trong 0,5
' phut
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Téng hop hop chit:

Hop chét 1: (S)-N-(3-brom-4,5-diflophenyl)-1-(2-ox0-2-(((R)-1,1,1-triflopropan-2-yl)

amino)axetyl)pyrolidin-3-carboxamit
Br
F CH, 'F
F—>ﬁ—< 0 0
(R)
F HN (S)
—-§7N Q)\ H F
0]

Budc 1. Tong hop (S)-N-(3-brom-4,5-diflophenyl)pyrolidin-3-carboxamit

Cho axit N-Boc-(3S)-1-pyrolidin-3-carboxylic [CAS 140148-70-5] (1g, 4,65
mmol), 3-brom-4,5-difloanilin (0,96g, 4,65mmol) va HATU (2,12g, 5,58mmol) vao
CH2Cl2 (10mL). N,N-diisopropyletylamin (2,4mL, 13,9mmol) dugc bd sung va hén
hop thu duge duge khudy & nhiét do trong phong trong 4 gid. Hon hop dugce chia tach
bﬁng HCI1 (1M, dung dich, 20mL). Lép hitu co dugce tach va dung moéi duge loai bod
duéi 4p suét giam. San pham tho dugce tinh ché bang sic ky cot silicagel bang cach sir
dung gradien heptan/etyl axetat d& thu duoc diu. Phan tng khir bao vé Boc bang HCl
(6M trong isopropanol, 15 gio & nhiét d§ trong phong) sau dé tao ra (S)-N-(3-brom-
4,5-diflophenyl)pyrolidin-3-carboxamit hydroclorua duoc sir dung nguyén dang trong
budc tiép theo ma khong can tinh ché thém.

Budc 2. Tong hop (S)-etyl 2-(3-((3-brom-4,5-diflophenyl)carbamoyl) pyrolidin-1-yl)-2
-oxoaxetat

Hon hop cia (S)-N-(3-brom-4,5-diflophenyl)  pyrolidin-3-carboxamit
hydroclorua (1,8g), va trietylamin (1,47mL, 10,54mmol) trong CH2Cl, (20mL) dugc
1am lanh xudng 0°C. B4 sung nhé giot etyl clo oxoaxetat (0,65mL, 5,8mmol) vao hdn
hop nay, va hdn hop phan tmg duge khudy trong mét gis & 0°C, sau d6 b sung etyl
axetat (100mL). Lép hitu co duge rira (HCI 1M chita nuée, NaHCO3 chira nuée, va
nude mudi), 1am khod bﬁng magie sulfat, chét rin dugc loai bd b'?mg cach loc va dung
moéi ctia phén loc duge loai bé dudi ap sudt giam. Chét trung gian thd dugc sit dung
nguyén dang ma khéng cin tinh ché thém trong bude tiép theo.

Budce 3

Axit (S)-2-(3-((3-brom-4,5-diflophenyl)carbamoyl)pyrolidin-1-yl)-2-oxoaxetic
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duoc tao ra sau khi etyl este tuong tng dugc thiiy phan biang céch sir dung natri
hydroxit trong etanol trong thoi gian 15 phiit & nhiét d6 trong phong. Hon hop phan
tmg duoc 1am lanh xudng 0°C. HCI (1M chita nudce) duge bd sung dé dua hén hop dén
d6 pH xép xi 2. Nude mudi (30mL) dugc bb sung va hdn hop duge chia tach bing etyl
axetat (3 x 50mL). L6p hitu co dugce gom lai, duoc rira bing nudc mubdi (20mL), 1am
kho bing natri sulfat, chét rin dugc loai bod béng cach loc, va dung moéi dugc loai bd
dudi 4p suét giam dé thu duoc hop chét tiéu d& duéi dang diu. Khong cin thuc hién

buéc tinh ché thém.

Buéce 4. Didu ché (S)-N-(3-brom-4,5-diflophenyl)-1-(2-0x0-2-(((R)-1,1,1-triflopropan-

2-yl)amino)axetyl)pyrolidin-3-carboxamit

Hdn hop ctia axit (S)-2-(3-((3-brom-4,5-diflophenyl)carbamoyl)pyrolidin-1-yl)-
2-oxoaxetic (450 mg), HATU (0,499g, 1,31mmol), diisopropyletylamin (463 mg,
3,58mmol), (R)-1,1,1-triflo-2-propylamin (135 mg, 1,19mmol), va DMF (8mL) dugc
khudy & nhiét d6 trong phong trong 2 gio. B6 sung etyl axetat (100mL) vao hdn hop
phén tng. Lép hitu co dugce rira bang HCI 1M (chira nudc), natri bicacbonat (bdo hoa,
chtra nuéce), va nude mubi. Dung mébi duge loai bé dudi ap sudt giam va san phdm tho
duoc tinh ché bing HPLC diéu ché pha dao (pha tinh: RP Vydac Denali C18 - 10pum,
200g, S5cm), pha dong: dung dich NH4sHCO; 0,25% trong nuédc, CH3CN). Céc phén
doan mong mubn duge gom lai va dung méi dugc loai bé duéi ap suét giam dé thu
dugc hop chit 1 du6i dang chét rin mau tring. Phuong phap A, Rt = 1,63 phut, m/z =
470,0 (M-H), khéi luong chinh xé4c: 471,0, 'H NMR (400 MHz, DMSO-ds) § ppm
1,30 (d, J=7,0 Hz, 3 H), 1,97 - 2,31 (m, 2 H), 3,10 - 3,27 (m, 1 H), 3,39 - 3,96 (m, 4
H), 4,51 - 4,75 (m, 1 H), 7,57 - 7,80 (m, 2 H), 9,26 (br. s., 1 H), 10,41 (br. s., 1 H)

Hop chéit 2: (S)-N-(3-brom-4,5-diflophenyl)-1-(2-((3-metyloxetan-3-yl)amino)-2-oxo
axetyl)pyrolidin-3-carboxamit

Br
CHs3 F
0

o)
0] HN (s)
N N F

o

T

Hop chit 2 thu dugc theo phuong phép dugc mo ta cho hop chit 1 ngoai tru,
trong budc 4, 3-metyloxetan-3-amin dugc st dung thay cho (R)-1,1,1-triflo-2-
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propylamin. Phuong phép A, Rt = 1,44 phut, m/z = 444,0 (M-H), khéi luong chinh
xéc: 445,0. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,46 - 1,57 (m, 6 H), 1,92 - 2,32 (m,
4 H), 3,08 - 3,24 (m, 2 H), 3,43 (dt, J/=12,3, 7,5 Hz, 1 H), 3,49 - 3,61 (m, 2 H), 3,62 -
3,77 (m, 2 H), 3,78 - 3,90 (m, 2 H), 3,99 (dd, /~11,8, 7,6 Hz, 1 H), 4,25 - 4,37 (m, 4
H), 4,58 - 4,70 (m, 4 H), 7,55 - 7,86 (m, 4 H), 9,18 (br. s., 2 H), 10,40 (br. s., 2 H), la
h&n hop ctia cac chit déng phan quay (rotamer).

Hop chat 3: (S)-N-(3-brom-4,5-diflophenyl)-1-(2-(tert-butylamino)-2-oxoaxetyl)pyro
lidin-3-carboxamit

Br

Hop chét 3 thu dugc theo phuong phap dugc md ta cho hop chit 1 ngoai trir,
trong buéc 4, 2-metylpropan-2-amin dugc sir dung thay cho (R)-1,1,1-triflo-2-
propylamin. Phuong phap A, Rt = 1,63 phuat, m/z = 430,0 (M-H)’, Khéi lugng chinh
xac: 431,1, 'H NMR (400 MHz, DMSO-de) 6 ppm 1,24 - 1,36 (m, 9 H), 1,91 - 2,29
(m, 2 H), 3,06 - 3,25 (m, 1 H), 3,37 - 4,01 (m, 4 H), 7,60 - 7,80 (m, 2 H), 7,96 - 8,03
(m, 1 H), 10,39 (br. s., 1 H).

Hop chit 4: (3S)-N-(4-flo-3-metylphenyl)-1-{[(1-metyletyl)amino] (oxo)axetyl}pyro

CHy o
O
A )
3 ”#N S)lu”( CH3
F

Budc 1. Pidu ché axit (S)-tert-butyl 3-((4-flo-3-metylphenyl)carbamoyl) pyrolidin-1-

lidin-3-carboxamit

carboxylat

Cho axit N-Boc-(35)-1-pyrolidin-3-carboxylic CAS [140148-70-5] (20g,
92,9mmol), 4-flo-3-metylanilin (11,63g, 92,9mmol), va N, N-diisopropyletylamin
(48mL, 279mmol) vao CH>Cl (300mL) ¢ nhiét d§ trong phong. HATU (42,4g,
111,5mmol) dugc bd sung thanh cac phin nhd va hdn hop thu duge duge khudy &
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nhiét d6 trong phong trong 15 gid. Hn hop dwoc chia tach bang HC1 (1M, chira nuéc,
20mL). L6p hitu co duoc tach va dung méi duge loai bd dudi p suit giam. San pham
thd duogc tinh ché biang sic ky cot silicagel bang cach sir dung gradien heptan/etyl
axetat d& thu duoc diu. Sau d6 khir bao vé Boc biang HCI (6M trong isopropanol, 15
gi®o & nhiét d6 trong phong) tao ra (S)-N-(4-flo-3-metylphenyl)pyrolidin-3-carboxamit
hydroclorua dugc sit dung nguyén dang trong budc tiép theo ma khéng can tinh ché

thém.

Budc 2. Diéu ché (S)-etyl 2-(3-((4-flo-3-metylphenyl)carbamoyl)pyrolidin-1-yl)-2-oxo

axetat

Hén hop cia (S)-N-(4-flo-3-metylphenyl)pyrolidin-3-carboxamit hydroclorua
(0,5g), va trietylamin (587mg, 5,80mmol) trong CH>Cl> (10mL) duoc lam lanh xudng
0°C. Bb sung nho giot etyl clooxoaxetat (290mg, 2,13mmol) vao hdn hop nay, va hdn
hop phan ting duge khudy trong mdt gidr va 20 phiit & 0°C, sau d6 bd sung etyl axetat.
Lép hitu co duge rira (HCI 1M chtra nuée, NaHCOs3 chira nuée, va nuée mudi), 1am
kho béng magie sulfat, chét rin dugc loai bo béng céach loc va dung moi cua phén loc
dugc loai bd dudi ép sut giam. Chét trung gian thé dugc st dung ma khéng cén tinh

ché thém trong bude tiép theo.

Budc 3. Diéu ché (35)-N-(4-flo-3-metylphenyl)-1-{[(1-metyletyl)amino] (oxo)axetyl}

pyrolidin-3-carboxamit

(S)-etyl 2-(3-((4-flo-3-metylphenyl)carbamoyl)pyrolidin-1-yl)-2-oxoaxetat
(300mg) dugc hoa tan trong etanol (8mL) va hon hop nay dugce bd sung isopropylamin
(211mg, 3,58mmol) 1a dung dich trong etanol (2mL). Sau 3 gid, thém isopropylamin.
(1mL, 11,64mmol). H3n hgp phéan tng dugc khudy & nhiét d6 trong phong trong binh
kin trong 3 ngay. Dung mdi dugc loai bé dudi ap sult gidm va san phim thd dugc tinh
ché bing HPLC diéu ché (pha tinh: RP Vydac Denali C18, 10um, 200g, Scm), pha
dong: dung dich NH4HCO3 0,25% trong nudc, CH3CN). Céc phan doan dugc gom lai
va dung mdi dugc loai bo dudi dp sult giam dé thu dugc hop chit 4 dudi dang chét rin
mau tring. Phuong phép A, Rt = 1,35 phit, m/z = 336,4 (M+H)", khéi lwong chinh
xac: 335,2, 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,02 - 1,16 (m, 12 H), 1,93 - 2,20
(m, 4 H), 2,18 - 2,22 (m, 6 H), 3,04 - 3,24 (m, 2 H), 3,40 (dt, J=12,1, 7,7 Hz, 1 H),
3,48 - 3,60 (m, 2 H), 3,60 - 3,72 (m, 2 H), 3,73 - 3,85 (m, 2 H), 3,85 - 4,01 (m, 3 H),
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6,97 - 7,14 (m, 2 H), 7,33 - 7,43 (m, 2 H), 7,46 - 7,61 (m, 2 H), 8,44 (s, 1 H), 8,46 (s, 1
H), 10,02 (s, 1 H), 10,05 (s, 1 H), 1a hdn hop ctia cac chit ddng phan quay. Phan tich
nhiét quét vi sai (tir 0 dén 300°C & 10°C/phut), Pic: 137,99°C.

Hop chét 5: (S)-1-(2-(xyclopentylamino)-2-oxoaxetyl)-N-(4-flo-3-metylphenyl)pyroli

? S 0
)]W(N it (
N
H
0]

HN
E

CHs

din-3-carboxamit

Hop chét 5 thu duoc theo phwong phép dugc md ta cho hop chit 4 ngoai trir
trong budc 3, xyclopentylamin (10 duong lugng) duoc s dung thay cho
isopropylamin va thoi gian phan Umg & nhi§t d6 trong phong la hai ngay thay vi ba
ngay. Phuong phap A, Rt = 1,49 phat, m/z = 362,1 (M+H)", khéi luong chinh xac:
361,2, 'H NMR (400 MHz, DMSO-ds) O ppm 1,37 - 1,56 (m, 7 H), 1,57 - 1,72 (m, 4
H), 1,75 - 1,89 (m, 4 H), 1,96 - 2,20 (m, 5 H), 2,18 - 2,23 (m, 6 H), 3,03 - 3,25 (m, 2
H), 3,34 - 3,45 (m, 1 H), 3,48 - 3,59 (m, 2 H), 3,60 - 3,70 (m, 2 H), 3,71 - 3,83 (m, 2
H), 3,87 - 3,97 (m, 1 H), 3,97 - 4,11 (m, 2 H), 6,99 - 7,13 (m, 2 H), 7,38 (dd, J=8,1,
3,7 Hz, 2 H), 7,47 - 7,59 (m, 2 H), 8,52 (s, 1 H), 8,54 (s, 1 H), 10,03 (s, 1 H), 10,05 (s,
1 H), 1a hdn hop ctia cac chit ddng phan quay. Phan tich nhiét quét vi sai (tir 30 dén
300°C ¢ 10°C/phut), Pic: 163,50 °C.

Hop chét 6: (S)-N-(4-flo-3-metylphenyl)-1-(2-(((R)-1-hydroxypropan-2-yl)amino)-2-

oxoaxetyl)pyrolidin-3-carboxamit

CH, O /’}(5) 0
HO\/L N g
® N ~ (
H HN =
o)
\ J F
CHs

Hop chét 6 thu dugc theo phuong phip duge md ta cho hop chit 4, ngoai trur
trong budc 3, (R)-2-aminopropanol (10 duong luwong) dugc st dung thay cho
isopropylamin va thdi gian phan Gng ¢ nhiét 4o trong phong 1a hai ngay thay vi ba.

Phuong phap A, Rt = 1,14 phat, m/z = 352,0 (M+H)*, khoi luong chinh xac: 351,2, 'H
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NMR (400 MHz, DMSO-ds) 6 ppﬁl 1,06 (d, /=6,6 Hz, 6 H), 1,93 - 2,15 (m, 3 H), 2,18
- 2,22 (m, 6 H), 3,07 - 3,18 (m, 3 H), 3,26 - 3,30 (m, 1 H), 3,32 - 3,46 (m, 4 H), 3,49 -
3,61 (m, 2 H), 3,61 - 3,75 (m, 2 H), 3,76 - 3,90 (m, 4 H), 3,99 (dd, J~=11,7, 7,7 Hz, 1
H), 4,67 - 4,80 (m, 2 H), 7,00 - 7,11 (m, 2 H), 7,31 - 7,45 (m, 2 H), 7,46 - 7,58 (m, 2
H), 8,29 (s, 1 H), 8,31 (s, 1 H), 10,03 (s, 1 H), 10,05 (s, 1 H), 1a hdn hop ciia cac chét
ddng phan quay.

Hop chit 7: (3S)-N-(4-flo-3-metylphenyl)-1-{[(3-metyloxetan-3-yl)amino](oxo)axetyl

}pyrolidin-3-carboxamit

0}
L ®
O
HaC ©
H#N I//( CH3
0o HN
F

Hop chét 7 thu dugc theo phuong phép dugc md ta cho hop chét 4 ngoai trir
trong budc 3, 3-metyloxetan-3-amin (2 duwong lugng) duoc sir dung thay cho
isopropylamin. Phan tmg dugc tién hanh & 50°C trong mot tudn thay vi & nhiét do
trong phong trong ba ngay nhu dwoc md ta cho hop chat 4. Phuong phap B, Rt = 0,73
phtt, m/z = 364,4 (M+H)", khdi luong chinh x4c: 363,2, 'TH NMR (400 MHz, DMSO-
ds) 6 ppm 1,49 - 1,56 (m, 6 H), 1,93 - 2,22 (m, 5 H), 2,19 - 2,21 (m, 6 H), 3,07 - 3,25
(m, 2 H), 3,37 - 3,47 (m, 2 H), 3,50 - 3,60 (m, 2 H), 3,62 - 3,75 (m, 2 H), 3,76 - 3,89
(m, 2 H), 3,98 (dd, J/=11,6, 7,6 Hz, 1 H), 4,27 - 4,35 (m, 4 H), 4,60 - 4,70 (m, 4 H),
7,01 -7,11 (m, 1 H), 7,35 - 7,45 (m, 1 H), 7,49 - 7,57 (m, 2 H), 9,20 (br. s., 1 H), 9,25
(s, 1 H), 10,10 (br. s., 1 H), 10,12 (s, 1 H), 12 hdn hop ciia cac chit dong phan quay.

Hop chit 8: (3S)-N-(4-flo-3-metylphenyl)-1-[{[(1R)-1-metylpropyl]amino}(oxo)axet
yl]pyrolidin-3-carboxamit

\/!\ O H
/ S(S)
(R N N gy
H \ F
0 O

Hop chit 8 thu duoc theo phuwong phap dugc mé t& cho hop chét 4, ngoai trir
trong budc 3, (R)-butan-2-amin (2 duong luong) dugc st dung thay cho
isopropylamin. Thoi gian phan tmg ¢ nhiét d§ trong phong 13 18 gi¢ thay vi ba ngay
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nhu duge md ta cho hop chit 4. Phuong phép B, Rt = 0,87 pht, m/z = 348,2 (M-H),
khéi lwong chinh x4c: 349,2, 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,77 - 0,87 (m, 6
H), 1,05 - 1,10 (m, 6 H), 1,37 - 1,55 (m, 4 H), 1,93 - 2,27 (m, 4 H), 2,19 - 2,22 (m, 6
H), 3,07 - 3,26 (m, 2 H), 3,37 - 3,46 (m, 1 H), 3,49 - 3,60 (m, 2 H), 3,62 - 3,86 (m, 6
H), 3,96 (dd, J=11,7, 7,7 Hz, 1 H), 7,02 - 7,11 (m, 2 H), 7,35 - 7,44 (m, 2 H), 7,49 -
7,56 (m, 2 H), 8,38 (s, 1 H), 8,40 (s, 1 H), 10,03 (s, 1 H), 10,06 (s, 1 H), 1a hdn hop

ctia céc chét ddng phan quay.

Hop chit 9: (3S)-N-(4-flo-3-metylphenyl)-1-{oxo[(3S)-tetrahydrofuran-3-ylamino]-

axetyl}pyrolidin-3-carboxamit

f,f/) (S) O
ﬁ N ""’( CHj
0 HN
F

Hop chét 9 thu dugc theo phuong phap dugc mé ta cho hop chét 4, ngoai trir
trong budc 3, (S)-tetrahydrofuran-3-amin (2 duong luong) duge st dung thay cho
isopropylamin. Phan tng dugc tién hanh & 50°C trong 2,5 ngay thay vi & nhiét do
trong phong trong ba ngay nhu dugc md ta cho hop chét 4. Phuong phap B, Rt = 0,72
phtt, m/z = 364,1 (M+H)", khéi lwong chinh x4c: 363,2, 'H NMR (400 MHz, DMSO-
ds) & ppm 1,80 - 1,91 (m, 2 H), 1,96 - 2,26 (m, 6 H), 2,19 - 2,21 (m, 6 H), 3,07 - 3,23
(m, 2 H), 3,36 - 3,45 (m, 1 H), 3,47 - 3,59 (m, 4 H), 3,61 - 3,73 (m, 4 H), 3,74 - 3,85
(m, 6 H), 3,93 (dd, J=11,4, 7,7 Hz, 1 H), 4,20 - 4,35 (m, 2 H), 7,01 - 7,12 (m, 2 H),
7,33 - 7,45 (m, 2 H), 7,47 - 7,57 (m, 2 H), 8,80 (s, 1 H), 8,82 (s, 1 H), 10,03 (s, 1 H),
10,05 (s, 1 H), 12 hdn hop clia cac chét déng phén quay.

Hop chit 10: (2S, 3S5)-N-(4-flo-3-metylphenyl)-2-metyl-1-{[(3-metyloxetan-3-yl)-

amino](oxo)axetyl} pyrolidin-3-carboxamit

0 CHs
H CH
o) N S
CHg F
0 HN
Buéc 1. Didu ché (S)-metyl 2-metyl-1-(1-phenyletyl)-4,5-dihydro-1H-pyrol-3-

carboxylat
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Hop chét tiéu d& dugc diéu ché theo phuong phép duoc néu trong Tetrahedron
Letters, Vol. 33, No. 30, pp. 4311-4312, 1992 va tai liéu tham khdo duoc trich din

trong do.
Budc 2. Didu ché (28,3S)-metyl 2-metyl-1-((S)-1-phenyletyl)pyrolidin-3-carboxylat

Bb sung axit axetic (2,07mL, 36,2mmol) vao dung dich (S)-metyl 2-metyl-1-(1-
phenyletyl)-4,5-dihydro-1H-pyrol-3-carboxylat (5,92g, 24,Immol) trong axetonitril
(190mL). Hn hop phan tmg dwoc lam lanh xudng 0°C, sau d6 bd sung natri
triaxetoxyborohydrua (7,67g, 36,1 7Tmmol) va tiép tuc khudy & 0°C trong 3 gid. Dung
moi dugce loai bd dudi 4p sudt giam, san phdm thd duge hoan nguyén trong CH2Cl, va
bd sung Na2COs (bdo hoa, chira nuéc). Hon hop duge khuy manh. Lép hitu co duge
loai bo, dugc rura bﬁng nudc, sau dd duge lam khd béng magie sulfat. Chét rén duoc
loai bo bing céach loc va dung méi ctia phan loc dwoc loai bd dudi 4p sudt giam. Dau
thd thu dwoc dugc tinh ché bing sic ky cot silicagel bang cach sir dung gradien
heptan/etyl axetat (100/0 dén 70/30). Céc phan doan tdt nhit dugc gom lai va dung
moi dugc loai bd dudi 4p suat giam. Dau dugc nghién trong heptan dé thu dugc chat
rin mau tring, (2S, 3S)-metyl 2-metyl-1-((S)-1-phenyletyl)pyrolidin-3-carboxylat.
Phuong phép C, Rt = 1,75 phuat, m/z = 248,4 (M+H)", khoi lwong chinh xac: 247,2, 'H
NMR (cloroform-d) dung véi sb lidu dugc md ta trong Tetrahedron Letters, Vol. 33,

No. 30, pp. 4311-4312, 1992,
Budc 3. Didu ché lithi (28,3S)-2-metyl-1-((S)-1-phenyletyl)pyrolidin-3-carboxylat

(2S,3S)-metyl  2-metyl-1-((S)-1-phenyletyl)pyrolidin-3-carboxylat  (100mg,
0,40mmol) duoc hoa tan trong THF (1,2mL). B sung lithi hydroxit (14mg,
0,61mmol) trong nuéc cit (200 pL) va metanol (50 pL) vao hdn hop nay va hdn hop
trd nén trong. Hon hop thu duge duoc khué'ly trong 18 gid. Dung mdi dugc loai bd
dudi 4p suit giam va phén cin dugc st dung ma khong can tinh ché thém trong budc
tiép theo.

Buéc 4. Pidu ché (28,3S)-N-(4-flo-3-metylphenyl)-2-metyl-1-((S)-1-phenyletyl)-

pyrolidin-3-carboxamit

Cho 4-flo-3-metylanilin (253mg, 2,02mmol) vao hdn hgp cua lithi (2S,38)-2-
metyl-1-((S)-1-phenyletyl)pyrolidin-3-carboxylat  (472mg), HATU (1,15 g,
3,03mmol), va N,N-diisopropyletylamin (0,7mL, 4,04mmol) trong CH,Cl,. Hon hop
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duge khudy & nhiét do trong phong trong 1 gid. Dung dich duge pha lodng trong
CH:Cl; va nudc, 16p hitu co dugc loai bo, duge 1am kho bing MgSO4 va chit ran dugc
loai bd bang cach loc. Dung méi duoc loai bd dudi ap sudt giam va san phdm thé duoc
tinh ché bang sic ky silicagel bang cach st dung gradien heptan/etyl axetat (100/0 dén
70/30). Céac phan doan t5t nhat dugc gom lai va dung méi duge loai bd dudi ap sudt
giam dé thu duoc chit rin mau tring, (2S,3S)-N-(4-flo-3-metylphenyl)-2-metyl-1-
((S)-1-phenyletyl)pyrolidin-3-carboxamit. Phwong phap C, Rt = 1,87 phut, m/z =
341,2 (M+H)", khéi lwong chinh xéac: 340,2, 'H NMR (360 MHz, cloroform-d) § ppm
1,26 (d, J=6,6 Hz, 3 H), 1,36 (d, J/=7,0 Hz, 3 H), 1,82 - 1,97 (m, 1 H), 2,02 - 2,18 (m, 1
H), 2,26 (d, /~1,8 Hz, 3 H), 2,56 - 2,73 (m, 2 H), 2,76 - 2,88 (m, 1 H), 2,88 - 2,99 (m,
1 H), 4,08 - 4,25 (m, 1 H), 6,85 - 6,98 (m, 1 H), 7,22 - 7,45 (m, 7 H), 9,52 (br. s., 1 H)

Buéc 5. Diéu ché (28,3S)-N-(4-flo-3-metylphenyl)-2-metylpyrolidin-3-carboxamit

Dung dich chita (2S,3S)-N-(4-flo-3-metylphenyl)-2-metyl-1-((S)-1-phenyletyl)
pyrolidin-3-carboxamit (395mg, 1,16mmol) trong metanol (20mL) dugc bb sung Pd/C
10% (123mg) trong mdi trudng khi nito. Hon hop phan tmg dugc dat trong moi truong
khi hydro va dugc khudy trong 24 gid. Hydro dugc loai b, hon hop phan tmg dugce
loc qua decalit, va phﬁn can duoc co dudi ap suét giam dé thu dugc dau khong mau

duoc st dung khong cin tinh ché thém trong budc tiép theo.

Buéc 6. Didu ché etyl 2-((2S,3S)-3-((4-flo-3-metylphenyl)carbamoyl)-2-metylpyroli

din-1-yl)-2-oxoaxetat

Bb sung nho giot etyl oxalyl clorua (0,23mL, 2,06mmol) vao dung dich
(2S,3S)—N-(4—ﬂo-3-metylphenyl)-2-metylpyrolidin—3-carboiamit (244mg, 1,03mmol)
va diisopropyletylamin (0,71mL, 4,12mmol) trong CH2Cl, khan (10mL) trong mdi
truong khi nito & nhiét do trong phong. Hon hop phan tng dugc khudy qua dém &
nhiét d6 trong phong. B6 sung HCI (0,5M, chita nudc) vao hdn hop phan tmg. Lép
hitu co dugce loai bo, duge rira béng NaHCOs3 (dung dich, bdo hoa) va nude mudi, lam
kho b%lng NaSO04, chét rin dugce loai bd bﬁng cach loc va dung moi ctia phﬁn loc duoc
loai bo dudi 4p sudt giam. Phén cin dugc tinh ché bing séc ky cot silicagel bang cach
sit dung gradien heptan/etyl axetat (100/0 dén 30/70) dé thu duoc hop chét tidu dé
dud6i dang dau dugc 1am khd trong chin khong & 50°C trong 2 gid va dugc sir dung ma

khong cin tinh ché thém.
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Budc 7. Piéu ché axit 2-((2S,3S)-3-((4-flo-3-metylphenyl)carbamoyl)-2-metylpyroli

din-1-yl)-2-oxoaxetic

B6 sung nho giot NaOH (1M, chira nude, 1,82mL) vao dung dich 2-((28,3S)-3-
((4-flo-3-metylphenyl)carbamoyl)-2-metylpyrolidin-1-yl)-2-oxoaxetat (204mg,
0,61mmol) trong etanol (SmL). Phan trng dugc khudy & nhiét do trong phong trong 2
gio0, sau d6 dugc pha lodng trong CH2Clz va nuge. Céc 16p duge tach va 16p chira nude
duoc axit hoéa bing HCI (1M, chira nuéc), axit két tia va duge hoan nguyén trong
CH2Clo. L6p chita nuée duoc chiét bang CH,Clo. Lép hitu co két hop duoce 1am kho
béng NazS0s, chét rén dugc loai bo bﬁng cach loc, va dung méi cta phén loc duogc loai
bo dudi ap sudt giam dé thu duoc hop chét tiéu dé. Phuong phép C, Rt = 1,02 phut,
m/z =307,0 (M-H)", khdi lugng chinh xéc: 308,1.

Budce 8. Pidu ché (28,3S)-N-(4-flo-3-metylphenyl)-2-metyl-1-{[(3-metyloxetan-3-yI)

amino](oxo)axetyl}pyrolidin-3-carboxamit

B6 sung 3-metyloxetan-3-amin (36mg, 0,42mmol) vao dung dich chira axit 2-
((28,3S)-3-((4-flo-3-metylphenyl)carbamoyl)-2-metylpyrolidin-1-yl)-2-oxoaxetic
(128mg, 0,42mmol), HATU (236,79mg, 1,5 duong luong) va DIPEA (145pL, 2
duong luwong) trong CH2Cl (SmL) va hdn hop phan tmg duoc khudy qua dém & nhiét
d6 trong phong. Hdn hop phan tmg dugce bd sung CH2Cl, va HCl (1M, chtra nuéc).
Céac 16p duogc tach va 16p hitu co duge rira bang NaHCO; (bdo hoa, chira nuéc) va
nude mudi. Lép hitu co két hgp dugc lam kho bﬁng NaSO0s, chét rin duge loai bo
bing cach loc va phin loc duoc c6 dudi 4p sudt giam. San phim thd dugc tinh ché
bing HPLC didu ché (pha tinh: RP X-Bridge Prep C18 OBD-10 pm, 30 x 150 mm),
pha déng: dung dich NH4HCO3 0,25% trong nude, CH3CN). Cac phan doan tt nhit
dwoc gom lai va dung méi duoc loai bd dudi ap sudt giam dé thu duoc hop chit tiéu dé

10.

Phuong phap C, Rt = 1,46 phut, m/z = 376,0 (M-H), khdi lugng chinh xéc:
377,2, 'H NMR (400 MHz, DMSO-ds) & ppm 0,99 - 1,05 (m, 6 H), 1,53 (m, J=4,2 Hz,
6 H), 1,86 - 2,05 (m, 2 H), 2,18 - 2,23 (m, 6 H), 2,25 - 2,36 (m, 2 H), 3,02 - 3,23 (m, 2
H), 3,38 - 3,70 (m, 3 H), 3,83 - 3,95 (m, 1 H), 4,27 - 4,35 (m, 4 H), 4,46 - 4,57 (m, 1
H), 4,60 - 4,66 (m, 4 H), 4,81 - 4,94 (m, 1 H), 6,99 - 7,12 (m, 2 H), 7,33 - 7,42 (m, 2
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H), 7,45 - 7,55 (m, 2 H), 9,17 (s, 1 H), 9,26 (s, 1 H), 9,94 (s, 1 H), 10,00 (s, 1 H), Ia
hdn hop c6 ty 16 1/1 ciia cac chit ddng phan quay.

Hop chit 11: (S)-N-(3-clo-4,5-diflophenyl)-1-(2-0x0-2-(((R)-1,1,1-triflopropan-2-yl)

amino)axetyl)pyrolidin-3-carboxamit

Hop chét 11 thu duoc theo phuong phép dugc mé ta cho hop chét 1, bude 1,
ngoai trir 3-clo-4,5-difloanilin dugc sir dung thay cho 3-brom-4,5-difloanilin. Phan
tmg ghép cap dé thu dugc hop chét tiéu dé duoc thuc hién theo quy trinh dugc md ta
cho hop chét 13, budc 2, ngoai trir (R)-1,1,1-triflo-2-propylamin dugc st dung thay
cho 1-(triflometyl)-xyclopropanamin. Phuong phép B, Rt = 1,02 phut, m/z = 426,1
(M-H), khéi lugng chinh xé4c: 427,1. 'H NMR (400 MHz, DMSO-ds) & ppm 1,30 (d,
J=7,0 Hz, 3 H) 1,98 - 2,28 (m, 2 H) 3,07 - 3,27 (m, 1 H) 3,41 - 4,04 (m, 4 H) 4,54 -
4,75 (m, 1 H) 7,46 - 7,72 (m, 2 H) 9,17 - 9,33 (m, 1 H) 10,43 (m, 1 H), la hSn hop cta

céc chit ddng phan quay.

Hop chit 12: (3S)-N-(4-flo-3-metylphenyl)-1-{[(1-metyletyl)amino] (oxo)axetyl}

piperidin-3-carboxamit

F
) 0]
\T/ N N CH,
H
CH; O

Busc 1. Pidu ché (S)-tert-butyl 3-((4-flo-3-metylphenyl) carbamoyl)piperidin-1-
carboxylat

Hon hop cua axit (S)-1-boc-piperidin-3-carboxylic CAS [88495-54-9 ] (9g,
39,3mmol), 4-flo-3-metylanilin (4,91g, 39,3mmol), va CH2Cl> (90mL) dugc lam lanh
xudng 0°C, sau d6 bd sung diisopropyletylamin (20,5mL, 117,8mmol) va HATU
(17,9, 47,1mmol). H3n hop phén tmg dugc khudy & 0°C trong 2 gid, sau d6 bd sung

axit xitric (bdo hoa, chira nudc, 100mL), NaHCOs3 (bdo hoa, chira nude, 100mL), va
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nude mudi. Lép hitu co dugce lam kho b%mg NazSO4, chit ran duge loai bo bﬁng cach
loc va dung mdi dugc loai bd dudi 4p sudt giam. San phim thd duoc tinh ché bang
cach st dung gradien ete diu md/ etyl axetat (tir 100/1 dén 3/1). Cac phan doan t6t
nhét duogc gom lai va dung mdi dugc loai bo dudi ap suét giam. 'H NMR (400 MHz,
cloroform-d) & ppm 1,26 - 1,37 (m, 1 H), 1,39 (s, 9 H), 1,59 (qd, J=12,1, 3,4 Hz, 1 H),
1,69 (d, /=13,2 Hz, 1 H), 1,91 (d, /=12,6 Hz, 1 H), 2,19 (d, J=1,8 Hz, 3 H), 2,40 (tt,
J=11,0, 3,7 Hz, 1 H), 2,75 (t, J<11,7 Hz, 1 H), 2,97 (br. s., 1 H), 3,86 (d, J/~13,1 Hz, 1
H), 4,03 (br. s., 1 H), 7,05 (t, /=9,3 Hz, 1 H), 7,31 - 7,42 (m, 1 H), 7,51 (dd, J=7,0, 2,3
Hz, 1 H), 9,97 (s, 1 H)

Phan tng khir bao vé sau d6 ctia nhém boc c6 thé thuc hién bing cach bd sung
CH,Cl2 (100mL) va HCI (100mL, trong dioxan) & nhiét d6 trong phong trong 24 gio
dé thu duoc chit trung gian (S)-N-(4-flo-3-metylphenyl)piperidin-3-carboxamit
hydroclorua.

'H NMR (400 MHz, cloroform-d)  ppm 1,49 - 1,87 (m, 3 H), 1,95 - 2,08 (m, 1
H), 2,19 (d, J/=2,0 Hz, 3 H), 2,80 - 2,93 (m, 2 H), 3,00 (q, /~10,4 Hz, 1 H), 3,17 (d,
J=12,0 Hz, 1 H), 3,29 (d, J=11,0 Hz, 1 H), 7,07 (t, J=9,2 Hz, 1 H), 7,35 - 7,45 (m, 1
H), 7,52 (dd, /=7,0, 2,3 Hz, 1 H), 8,90 (d, /=11,2 Hz, 1 H), 9,12 (m, J=9,5 Hz, 1 H),
10,31 (s, 1 H)

Budc 2.

Diéu ché hop chit 12 theo quy trinh tuong tu nhu trong budc tbng hop 2 cla
hop chit 4 ngoai trir (S)-N-(4-flo-3-metylphenyl)piperidin-3-carboxamit hydroclorua
duoc st dung trong phan ung véi etyl clooxoaxetat thay cho (S)-N-(4-flo-3-
metylphenyl)pyrolidin-3-carboxamit hydroclorua. Sau d6, trong budc 3 tiép theo trong
phuong phap dugc mo ta cho hop chét 4, isopropylamin duoc st dung trong binh kin
@ thu duge hop chét 12, Phuong phéap C, Rt = 1,47 phuit, m/z = 350,2 (M+H)*, khéi
luong chinh xac: 349,2. 'H NMR (400 MHz, DMSO-ds) & ppm 1,03 - 1,12 (m, 12 H)
1,30-1,52 (m,2 H) 1,60 - 1,71 (m, 2 H) 1,71 - 1,81 (m, 2 H) 1,92 - 2,09 (m, 2 H) 2,17
-2,21 (m, 6 H) 2,38 - 2,46 (m, 1 H) 2,53 - 2,58 (m, 1 H) 2,69 - 2,81 (m, 2 H) 3,03 (t,
J=11,5 Hz, 1 H) 3,26 (dd, J=13,3, 10,5 Hz, 1 H) 3,68 (d, /=13,3 Hz, 1 H) 3,77 (d,
J=13,3 Hz, 1 H) 3,83 - 3,96 (m, 2 H) 4,18 (d, J/=12,9 Hz, 1 H) 4,36 (d, J/=12,9 Hz, 1 H)
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7,02 - 7,09 (m, 2 H) 7,33 - 7,44 (m, 2 H) 7,50 (d, /=6,9 Hz, 2 H) 8,47 - 8,58 (m, 2 H)
9,96 (s, 2 H), hdn hop ctia cac chit ddng phén quay.

Hop chét 13: (S)-N-(3-clo-4,5-diflophenyl)-1-(2-0x0-2-((1-(triflometyl) xyclopropyl)
amino)axetyl)pyrolidin-3-carboxamit

Cl

11
I
ﬁ/L
Z
G
I=z
-

Budc 1. Piéu ché (S)-+-butyl 3-((3-clo-4,5-diflophenyl)carbamoyl) pyrolidin-1-

carboxylat

Hop chét tidu d&& dugc didu ché theo quy trinh trong budc 1 d& tdng hop hop
chét 1 ngoai trir 3-clo-4,5-difloanilin dugc st dung thay cho 3-brom-4,5-difloanilin.
Phan ting khir bio v& nhém Boc va phan mg véi etyl clooxoaxetat sau d6 tién hanh

theo phuong phap da mo ta.

Buéc 2. Pidu ché (S)-N-(3-clo-4,5-diflophenyl)-1-(2-ox0-2-((1-(triflometyl) xyclo

propyl)amino)axetyl)pyrolidin-3-carboxamit

Dung dich axit (S)-2-(3-((3-clo-4,5-diflophenyl)carbamoyl)pyrolidin-1-yl)-2-
oxoaxetic (0,33g, 0,99mmol) trong DMF (10mL) duoc lam lanh xuéﬁg 5°C. Sau d6
diisopropyletylamin (0,513mL, 2,98mmol) va 1-(triflometyl)-xyclopropanamin
(0,092mL, 0,992mmol) duge bd sung va duoc khudy & 5°C. BS sung nhé giot dung
dich HATU (0,414 g, 1,091mmol) trong DMF (2mL) & 5°C. Dung dich dugc khudy &
5°C trong 1 gio. Phan tmg dugc lam dimg bing nudc va dugc trung hoa bang HCI
(1M, chira nuée), nude mubdi (15mL) duge bd sung va hop chét duoc chiét bang etyl
axetat. Lop hitu co dugce loai bd, duge lam kho béng MgSOs, chét rin dugc loai bo
bing cach loc va dung méi dugc loai bd dudi ap suét giam dé thu duge chit rén. Chat
rin dugc hoa tan trong CH3CN béng nhi¢t va duge lam ngudi xuéng nhiét d6 moéi
truomg. Két tha dugc loai bé bang cach loc va phan loc duge c6 dudi ap suit giam. San
phdm thd dwoc tinh ché biang sic ky c6t nhanh silicagel bing cach sir dung gradien
heptan/etyl axetat (30/70 d&n 0/100). Cac phan doan mong mubn dugc thu gom va

dugc cho bay hoi dén kho dé thu duoc hc_yp'chét 13 dudi dang chit rin mau tréng.
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Phuong phép B, Rt = 1,02 phuat, m/z = 438,1 (M-H), khdi lugng chinh x4c: 439,1.'H
NMR (400 MHz, DMSO-ds) § ppm 1,04 - 1,13 (m, 2 H) 1,22 - 1,31 (m, 2 H) 1,97 -
2,27 (m, 2 H) 3,09 - 3,24 (m, 1 H) 3,36 - 4,00 (m, 4 H) 7,49 - 7,72 (m, 2 H) 9,44 (s, 1
H) 10,43 (br. s., 1 H), 12 hdn hop cta cic chit ddng phan quay.

Hop chét 14: (S)-N-(4-flo-3-(triflometyl)phenyl)-1-(2-ox0-2-((R)-1,1,1-triflopropan-

2-yl)amino)axetyl)pyrolidin-3-carboxamit

Hop chat 14 thu duoc theo phuong phap duoc md ta cho hop chét 1, ngoai trir,
trong budc 1, 4-flo-3-(triflometyl)anilin duge sir dung thay cho 3-brom-4,5-difloanilin.
Phan tmg ghép cap dé thu dugc hop chit tiéu d&& dugc thuc hién theo quy trinh dugc
mb ta cho hop chat 13, budc 2, ngoai trir (R)-1,1,1-triflo-2-propylamin dugc st dung
thay cho 1-(triflometyl)-xyclopropanamin. Phuong phap B, Rt = 1,01 phit, m/z =
442,1 (M-H), khéi lugng chinh x4c: 443,1. 'H NMR (400 MHz, DMSO-ds) 8 ppm 1,30
(d, /=7,0 Hz, 3 H), 1,87 - 2,37 (m, 2 H), 3,13 - 3,27 (m, 1 H), 3,37 - 3,98 (m, 4 H),
4,34 - 4,77 (m, 1 H), 7,41 - 7,55 (m, 1 H), 7,76 - 7,90 (m, 1 H), 8,01 - 8,25 (m, 1 H),
9,27 (br. s., 1 H), 10,50 (br. s., 1 H) '

Hop chit 15: (S)-N-(3-clo-4-flophenyl)-1-(2-ox0-2-((R)-1,1,1-triflopropan-2-yl)
amino)axetyl)pyrolidin-3-carboxamit

F

CHs
F\/\( ]
(R) 0 Q
FHN
S\
\ N cl
o

Hop chét 15 thu dugc theo phuong phip duge md ta d8 téng hop hop chit 1,
ngoai tru, trong budc 1, 3-clo-4-floanilin dugc st dung thay cho 3-brom-4,5-
difloanilin. Phan @ng ghép cip dé thu dugc hop chét tiéu d& duoc thuc hién theo quy
trinh dugc mé ta cho hop chét 13, budc 2, ngoai trir (R)-1,1,1-triflo-2-propylamin
dugc st dung thay cho 1-(triflometyl)-xyclopropanamin. Phuong phip B, Rt = 0,96
phit, m/z = 408,1 (M-H)’, khdi lugng chinh xac: 409,1. 'H NMR (400 MHz, DMSO-
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ds) & ppm 1,30 (d, /=7,0 Hz, 3 H), 1,91 - 2,30 (m, 2 H), 3,10 - 3,27 (m, 1 H), 3,38 -
4,02 (m, 4 H), 4,52 - 4,71 (m, 1 H), 7,32 - 7,41 (m, 1 H), 7,43 - 7,51 (m, 1 H), 7,86 -
7,99 (m, 1 H), 9,26 (br. s., 1 H), 10,34 (br. s., 1 H), hdn hop cua céc chit ddng phan
quay.

Hop chét 16: (S)-N-(3-clo-4,5-diflophenyl)-1-(2-ox0-2-((1,1,1-triflo-2-metylpropan-2-

yl)amino)axetyl)pyrolidin-3-carboxamit

F CHs .
F97< P
FHsC HN4§‘ GSJ\
N F
N H

Hop chit 16 dugc diéu ché theo phwong phéap didu ché hop chit 13 ngoai trir
1,1,1-triflo-2-metylpropan-2-amin dugc stt dung trong budc 2, thay vi 1-(triflometyl)-
xyclopropanamin. Phuong phép B, Rt = 1,08 phiit, m/z = 440,1 (M-H)", khéi luong
chinh x4c: 441,1. "TH NMR (400 MHz, DMSO-ds) & ppm 1,54 (s, 6 H) 1,98 - 2,31 (m,
2 H) 3,06 - 3,28 (m, 1 H) 3,40 - 3,97 (m, 4 H) 7,50 - 7,80 (m, 2 H) 8,56 (m, 1 H) 10,44
(br. s., 1 H), 13 hdn hop ctia cac chit ddng phan quay.

Téng hop hop chit 17: N-(4-flo-3-metylphenyl)-5-metyl-1-(2-((3-metyloxetan-3-

yl)amino)-2-oxoaxetyl)pyrolidin-3-carboxamit

o
H . N ,
o
0

Budc 1. Pidu ché axit 1-(t-butoxycacbonyl)-5-metylpyrolidin-3-carboxylic

Hop chét tidu dé duoc diéu ché dudi dang hdn hop ciia chit déng phan khong
d6i quang theo phwong phép dugc tim thay trong WO2010059658 (p. 211), bat du tir
metyl 2-clo-5-metyl-1H-pyrol-3-carboxylat ¢3 mo ta trong 4n phdm cta Foley, L.,
Tetrahedron Letters 1994, vol. 35, p. 5989.

Buéc 2. Didu ché r-butyl 4-((4-flo-3-metylphenyl)carbamoyl)-2-metylpyrolidin-1-
carboxylat

B sung 4-flo-3-metylanilin (1,09g, 8,72mmol) vio dung dich axit 1-(¢-
butoXycacbonyl)—S-metylpyrolidin—3-carboxylic (2g, 8,72mmol), DIPEA (4,33mL,
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26,17mmol), va HATU (4,98 g, 14,09mmol) trong CH>Cl> (50mL). Hon hgp phan tmg
dwoc khudy trong 1 gidr & nhiét d6 trong phong, sau d6 dugc chia tach bang nude. Lop
hitu co duge loai bo, dugc lam khd bang MgSOs, chét rén duoc loai bd bing cach loc,
va dung moi ciia phﬁn loc dugc loai bo dudi ap suét giam. San phém thdé dugce tinh ché
bing sic ky cot silicagel thu dwoc hop chét tiéu dé. Phuong phap C, Rt = 1,96 pht,
m/z = 335,0 (M-H);, va 1,98 phit, m/z = 335,1 (M-H)~ khi lwong chinh xéc: 336,2.

Budce 3: Didu ché etyl 2-(4-((4-flo-3-metylphenyl)carbamoyl)-2-metylpyrolidin-1-yl)-

2-oxoaxetat

Bb sung nho giot TFA vao dung dich chira z-butyl 4-((4-flo-3-metylphenyl)-
carbamoyl)-2-metylpyrolidin-1-carboxylat trong CHxCl» trong mdi trudng khi nito.
Hdn hop phan tng duogc khudy & nhiét d6 trong phong trong 2 gid. Dung mdi duoc
loai bo dué6i 4p sudt giam va san phim thé dugce hoan nguyén trong CH>Cl, va NaOH
(1M, chira nuéde). Hon hop duoc khudy manh trong 5 phut. Céc 16p duoc tach va 16p
chira nuée duge chiét bing CHzClo. Lép hitu co két hop dugc lam khé bang MgSOs,
chét rén duoc loai b bing cach loc va phan loc dugc c¢b dudi dp sult giam dé thu
dwoc dau. Diu ndy dugc bd sung CH>Cl, khan (50mL), va trietylamin (1,09 g,
7,83mmol). B sung nho giot etyl oxalyl clorua (0,44mL, 3,92mmol) vao dung dich
tao thanh & nhiét d§ trong phong, sau dé khudy trong 18 gid. BS sung HCI (0,5M,
chtra nuée) vao hdn hop phan tmg. Lép hitu co duge loai bd, 1am khé bing MgSOs,
chét rén duoc lbai bo béng cach loc va ph'?m loc duge c6 d thu duge dau, duge lam
khé trong chan khong & 50°C trong 4 gid va dugc sir dung ma khong can tinh ché
thém.

Buéc 4. Diéu ché axit 2-(4-((4-flo-3-metylphenyl)carbamoyl)-2-metylpyrolidin-1-yl)-
2-oxoaxetic

Phan tUng thlly phén este cia etyl 2-(4-((4-flo-3-metylphenyl)carbamoyl)-2-
metylpyrolidin-1-yl)-2-oxoaxetat dat dugc theo phuong phdp da moé ta trong budc 7
ctia hop chit 10.

Bude 5. Didu ché N-(4-flo-3-metylphenyl)-5-metyl-1-(2-((3-metyloxetan-3-yl)amino)-

2-oxoaxetyl)pyrolidin-3-carboxamit

Hop chit tiéu dé dugc didu ché theo quy trinh trong budc 8 trong téng hop hop
chét 10. Cac chét ddng phan dugc phan lap bang SFC diéu ché (pha tinh: Whelk-O (R,
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R) 20 x 250mm), pha dong: CO2, EtOH/iPrOH (50/50) véi iPrNH2 0,2%). Céc phan
doan mong mudn dugc thu gom, va dung méi duge loai bd dudi 4p sudt giam dé thu

dugc hop chét 17a (119mg), 17b (116mg), 17¢ (78mg), va 17d (94mg) dwoc goi tén

theo tha tu rira giai.

Hop chit | Phuong phép LC-MS, Rt (phtt) | m/z (M+H)* | Cdu hinh

17a C, 1,39 378,2 (3R,58) hoic (3S,5R)
17b C,1,39 3782 (3R,5S) hoic (3S,5R)
17¢ C, 1,37 - 3782 (38,58) hodc (3R,5R)
17d C, 1,37 3782 (38,58) hoic (3R,5R)

Hop chat 17a: 'H NMR (600 MHz, DMSO-ds) § ppm 1,21 (d, J=6,3 Hz, 3 H),
1,26 (d, J=6,2 Hz, 3 H), 1,53 (s, 3 H), 1,54 (s, 3 H), 1,75 (ddd, J/=12,7, 10,1, 8,1 Hz, 1
H), 1,87 (ddd, J/=13,0, 7,5, 5,6 Hz, 1 H), 2,19 - 2,22 (m, 6 H), 2,41 (dt, J/=12,6, 7,5 Hz,
1 H), 2,46 - 2,53 (m, 1 H), 3,01 - 3,12 (m, 2 H), 3,52 (dd, J=12,2, 7,9 Hz, 1 H), 3,65
(dd, /=11,4, 9,8 Hz, 1 H), 3,90 (dd, J=12,2, 8,1 Hz, 1 H), 4,01 - 4,07 (m, 1 H), 4,09
(dd, J/~11,4, 7,5 Hz, 1 H), 4,29 - 4,35 (m, 4 H), 4,37 - 4,48 (m, 1 ‘H), 4,62 - 4,67 (m, 4
H), 7,05 - 7,09 (m, 2 H), 7,37 - 7,42 (m, 2 H), 7,49 - 7,53 (m, 2 H), 9,19 (s, 1 H), 9,23
(s, 1 H), 10,02 (s, 1 H), 10,04 (s, 1 H), 12 hdn hop ciia cac chét ddng phan quay.

Hop chat 17b: '"H NMR (400 MHz, DMSO-ds) & ppm 1,21 (d, J=6,2 Hz, 3 H),
1,26 (d, J=6,2 Hz, 3 H), 1,49 - 1,56 (m, 6 H), 1,75 (ddd, J=12,7, 10,0, 8,0 Hz, 1 H),
1,87 (ddd, J=13,0, 7,4, 5,8 Hz, 1 H), 2,17 - 2,23 (m, 6 H), 2,41 (dt, J=12,7, 7,5 Hz, 1
H), 2,45 - 2,54 (m, 1 H), 2,96 - 3,13 (m, 2 H), 3,52 (dd, /=12,1, 7,9 Hz, 1 H), 3,65 (dd,
J=11,4, 9,8 Hz, 1 H), 3,91 (dd, J=12,2, 8,0 Hz, 1 H), 3,98 - 4,15 (m, 2 H), 4,27 - 4,36
(m, 4 H), 4,37 - 4,49 (m, 1 H), 4,59 - 4,70 (m, 4 H), 7,07 (t, J/=9,1 Hz, 2 H), 7,34 - 7,44
(m, 2 H), 7,46 - 7,55 (m, 2 H), 9,18 (s, 1 H), 9,22 (s, 1 H), 10,01 (s, 1 H), 10,03 (br. s.,
1 H), 12 hdn hop cta céc chit ddng phéan quay.

Hop chét 17¢: '"H NMR (400 MHz, DMSO-dg) & ppm 1,13 - 1,27 (m, 6 H), 1,51
(s, 3 H), 1,53 (s, 3 H), 1,86 (ddd, J/=12,3, 6,8, 2,9 Hz, 1 H), 1,98 (dd, /=12,0, 6,9 Hz, 1
H), 2,07 - 2,17 (m, 2 H), 2,18 - 2,23 (m, 6 H), 3,26 - 3,31 (m, 2 H), 3,58 - 3,70 (m, 2
H), 3,84 (dd, /=11,7, 7,9 Hz, 1 H), 3,92 - 4,01 (m, 1 H), 4,17 - 4,26 (m, 1 H), 4,27 -
4,36 (m, 4 H), 4,54 - 4,62 (m, 1 H), 4,61 - 4,66 (m, 4 H), 7,01 - 7,12 (m, 2 H), 7,32 -
7,43 (m, 2 H), 7,47 - 7,57 (m, 2 H), 9,17 (s, 1 H), 9,20 (s, 1 H), 10,03 (s, 1 H), 10,07
(s, 1 H), 1a hdn hop ciia cac chit ddng phan quay.
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Hop chét 17d: 'H NMR (600 MHz, DMSO-ds) & ppm 1,20 (d, J=6,5 Hz, 3 H),
1,21 (d, J=6,5 Hz, 3 H), 1,51 (s, 3 H), 1,53 (s, 3 H), 1,86 (ddd, /=12,3, 6,8, 2,9 Hz, 1
H), 1,98 (dd, J=12,1, 6,8 Hz, 1 H), 2,10 - 2,18 (m, 2 H), 2,18 - 2,23 (m, 6 H), 3,28 -
3,32 (m, 2 H), 3,60 - 3,68 (m, 2 H), 3,84 (dd, J=11,6, 7,9 Hz, 1 H), 3,97 (dd, J=11,7,
7,8 Hz, 1 H), 4,18 - 4,26 (m, 1 H), 4,28 - 4,35 (m, 4 H), 4,56 - 4,61 (m, 1 H), 4,62 -
4,67 (m, 4 H), 7,03 - 7,11 (m, 2 H), 7,35 - 7,42 (m, 2 H), 7,48 - 7,55 (m, 2 H), 9,19 (s,
1 H), 9,22 (s, 1 H), 10,04 (s, 1 H), 10,09 (s, 1 H), 12 hdn hop ctia cac chit ddng phan
quay.
Hop chét 18: N-(3-clo-4,5-diflo-phenyl)-2,2-dimetyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-

metyl-etyllamino]axetyl]pyrolidin-3-carboxamit

G0N ‘gicér\\\ /@
Hbn hop cta dietyl fumarat (19,05mL / 113,848mmol) va 2-nitropropan
(10,2mL / 113,8mmol) duge xir Iy bang KF/alumin bazo (20g). Hon hop phén tng

duoc khuéy qua dém va hdn hop dugc loc. Phén loc duge cd thu dugc dietyl 2-(1-
metyl-1-nitro-etyl)butandioat thd (20g) dugc sir dung nguyén dang.

'H NMR (400 MHz, DMSO-ds) & ppm 1,10 - 1,22 (m, 6 H) 1,54 (s, 3 H) 1,58
(s, 3 H) 2,55 - 2,76 (m, 2 H) 3,52 (dd, J=11,00, 3,96 Hz, 1 H) 3,99 - 4,13 (m, 4 H).

B4 sung Pd/C (10%) (448,04mg/0,421mmol) vao dung dich dietyl 2-(1-metyl-
1-nitro-etyl)butandioat thé (2200mg, 8,42mmol), trietyl amin (1,17mL/8,42mmol) va
etanol (100mL) dudi dong nito. Hdn hop thu dugc dwoc khudy trong méi trudng khi
hydro & nhiét d0 mdi trudng dén khi 3 duong lugng hydro dugce hép thu. Chét xuc tac
duoc loai bd bing cach loc bang dicalit va phin loc dugc 1am bay hoi dé thu duoc etyl
2,2-dimetyl-5-oxo-pyrolidin-3-carboxylat (1,05g) dusi dang chit rin duoc sir dung
nguyén dang. Hdn hop cla etyl 2,2-dimetyl-5-oxo-pyrolidin-3-carboxylat
(750mg/4,05mmol) va chit phan tmg lawesson (983mg/2,43mmol) trong toluen trén
rdy phan t (15mL) dugc lam 4m dén 70°C trong 1 gid, duge lam lanh va duoc cd
trong chén khéng, thu duoc phin cin rén. San phdm thé duoc tinh ché bing cach sir

dung sic ky cot silicagel (gradien rira giai: EtOAc-heptan 0:100 dén 100:0) thu duoc
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etyl 2,2-dimetyl-5-thioxo-pyrolidin-3-carboxylat (432mg) dudi dang bdt mau vang
nhat, dugc st dung nguyén dang. Phuong phap B, Rt = 0,66 phut, m/z = 202,1
(M+H)*, khéi lwong chinh xéc: 201,1, Etyl 2,2-dimetyl-5-thioxo-pyrolidin-3-
carboxylat (100mg, 0,5Smmol) dugc hoa tan trong tetrahydrofuran (2mL). Hon hop nay
duoc bd sung etanol (2mL) va hdn hop duoc khudy qua dém. Hon hop duogc loc bing
dicalit, dwoc rira bing etanol va c6 trong chin khong thu dugc etyl 2,2-
dimetylpyrolidin-3-carboxylat thé (50mg) dudi dang bdt mau be dugce sir dung nguyén
dang.

Bd sung nhé giot etyl oxalyl clorua (65,35uL/0,58mmol) vao dung dich etyl
2,2-dimetylpyrolidin-3-carboxylat  thé  (50mg, 0,29mmol) va  DIPEA
(0,25mL/1,46mmol) trong CH>Cl, (2mL) & nhiét d6 trong phong. Hon hop phan ting
duoc khudy & nhiét do trong phong trong 1 gid. Dung dich NaHCO;3 (SmL) va CH2Cly
(5mL) bdo hoa dugc bd sung vao hdn hop phan ting va céc 16p duge tach. Lép hitu co
dugc lam khd trén MgSOs, duge loc, va lam bay hoi dén kho. Phin cin thu duge duge
tinh ché bing sic ky cot silicagel bang cach sir dung gradien rira giai tir heptan dén
EtOAc. (100:0 dén 0:100). Céc phan doan mong mudn dugc cb trong chan khong thu
duoc etyl 1-(2-etoxy-2-oxo-axetyl)-2,2-dimetyl-pyrolidin-3-carboxylat (80mg) 1a dau
khong mau, trong dugc st dung nguyén dang. Etyl 1-(2-etoxy-2-oxo-axetyl)-2,2-
dimetyl-pyrolidin-3-carboxylat (80mg, 0,29mmol) dugc hoa tan trong etanol
(1ImL/17,13mmol) va dugc lam lanh trén bé da. NaOH (0,59mL/1M/0,59mmol) duoc
bd sung, va hdn hop duge khudy trong khi tiép tuc 1am lanh trong 10 phut. HCI
(0,59mL, 1M, 0,59mmol) duoc bd sung nhd giot dudi diéu kién lam lanh. H8n hop
duoc cb trong chan khong. Phin cin duoc chia tach gitta nuéc va Me-THF. Lép hitu
co duoc tach, lam khd (Na2SOa), loc va c6 trong chan khong, thu dugc axit 2-(3-
etoxycacbonyl-2,2-dimetyl-pyrolidin-1-yl)-2-oxo-axetic (70mg) duéi dang dau dugc
sir dung nguyén dang. Dung dich axit 2-(3-etoxycacbonyl-2,2-dimetyl-pyrolidin-1-yl)-
2-6xo-axetic (70mg, 0,29mmol) trong DMF (10mL) dugc lam lanh xubng 5°C trong
bé da. Sau d6, DIPEA (0,15mL, 0,75 g/mL, 0,86mmol) va (R)-1,1,1-triflo-2-
propylamin (39,05mg, 0,35mmol) dugc bd sung va dugc khudy. Dung dich HATU
(120,36mg, 0,32mmol) trong DMF (SmL) dugc bd sung nhé giot trong khi tiép tuc
lam lanh. Dung dich thu dugc duogc khuéy trong 1 gio dudi diéu kién 1am lanh. Phan

{ng duoc 1am dimg bing nuéc va duge trung hoa bang dung dich HCI IN. Nude mubi
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(10mL) duge bd sung va hop chét duoc chiét bing EtOAc (3 X 20mL). Chét hitu co
két hop dugc 1am khé bang NaySOs, duge loc va 1am bay hoi dén kho. Chét nay duge
tinh ché bang sic ky cot nhanh trén silic oxit Heptan/EtOAc (100/0-0/100). Céc phan
doan mong mudn dwgc thu gom va duogc cho bay hoi dén khé dé thu dugce etyl 2,2-di-
metyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etylJamino]axetyl]pyrolidin-3-carboxylat
(70mg) duéi dang chét rin mau tring dugc st dung nguyén dang. Etyl 2,2-dimetyl-1-
[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etyl]amino]axetyl|pyrolidin-3-carboxylat (70mg,
0,21mmol) dwgc hoa tan trong THF (5mL). HOn hop nay dugc bd sung LiOH
(17,7mg, 0,74mmol) trong nuéc (SmL). MeOH (0,2mL) dugc bd sung dé hoa tan toan
b6 chit phan tng. Hdn hop duoc khudy qua dém & nhiét d6 trong phong. Sau dé, né
duge cb trong chan khéng cho dén khi chi con nuée. Tiép theo, HCI (0,74mL, 1M,
0,74mmol) dugc bd sung va hdn hop nay duoc chiét bing Me-THF (3 X 10mL). Chiét
phim két hop duogc rira bing nuée mudi (20mL), duge 1am khé trén NaySOq, duge loc
va cd trong chan khong thu dugc axit 2,2-dimetyl-1-[2-ox0-2-[[(1R)-2,2,2-triflo-1-
metyl-etylJamino]axetyl]pyrolidin-3-carboxylic (45mg) duéi dang bt mau tring duoc
st dung nguyén dang. Axit 2,2-dimetyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-
etyllamino]axetyl] pyrolidin-3-carboxylic (45mg, 0,15mmol), 3-clo-4,5-diflo-anilin
(58,02mg, 0,29mmol), HATU (110,3mg, 0,29mmol) va DIPEA (0,12mL, 0,75 g/mL,
0,73mmol) dugc hoa tan trong DMF (0,34mL, 4,34mmol). Hon hop nay dugce khuéy 6]
nhiét d trong phong trong 2 gi¢. Thém DIPEA (0,12mL, 0,75 g/mL, 0,73mmol) dugc
b6 sung va hdn hop dugc lic & 60°C trong 2 gid. Hon hop nay duoc tinh ché bing séc
ky cot silicagel bang cach sir dung gradien rira giai tir heptan dén EtOAc. (100:0 dén
0:100) va bing HPLC didu ché (Pha tinh: Uptisphere C18 ODB - 10um, 200g, Scm,
Pha dong: dung dich NHsHCO3 0,25% trong nuéc, MeOH). Cac phdn doan mong
mudn duogc cb trong chin khéng, dugc bay hoi ddng thoi hai 1an bang cach sir dung
MeOH va dugc lam kho trong 106 chan khong & 55°C trong 24 gi¢ thu duge N-(3-clo-
4,5-diflo-phenyl)-2,2-dimetyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etylJamino]axety]
Jpyrolidin-3-carboxamit (6,3mg) duéi dang chat rin mau tring. 'H NMR (400 MHz,
cloroform-d) & ppm 1,35 - 1,39 (m, 3 H), 1,46 - 1,49 (m, 3 H), 1,69 - 1,80 (m, 3 H),
2,01 - 2,20 (m, 1 H), 2,23 - 2,43 (m, 1 H), 2,58 - 2,74 (m, 1 H), 3,86 - 4,09 (m, 1 H),
4,20 - 4,47 (m, 1 H), 4,48 - 4,67 (m, 1 H), 7,08 (s, 1 H), 7,28 - 7,36 (m, 1 H), 7,41 -
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7,49 (m, 1 H), 7,49 - 7,65 (m, 1 H). LC phuong phéap B; Rt: 1,11 phuat. m/z: 454,2 (M-
H)- Khdi luong chinh x4c: 455,1

Hop chét 19: (3S)-1-[2-(tert-butylamino)-2-oxo-axetyl]-N-(3-clo-2,4-diflo-
phenyl)pyrolidin -3-carboxamit
o} o F 7
HC. N \)\NQJ b/F
HSC><CH3 o) N

Etyl 2-[(35)-3-[(3-clo-2,4-diflo-phenyl)carbamoyl]pyrolidin-1-yl]-2-oxo-axetat
thu dugc twong tu nhu nhu dugc md ta cho (S)-etyl 2-(3-((3-brom-4,5-diflophenyl)-
carbamoyl) pyrolidin-1-yl)-2-oxoaxetat bang cach st dung 3-clo-2,4-diflo-anilin thay
cho 3-brom-4,5-difloanilin trong budc 1. Etyl 2-[(3S)-3-[(3-clo-2,4-diflo-
phenyl)carbamoyl]pyrolidin-1-yl]-2-oxo-axetat (0,6 g, 1,66mmol) dugc hoa tan trong
tetrahydrofuran (15mL). B3 sung tert-butylamin (0,18 g, 2,49mmol) vao hdn hop va
hdén hop thu duoc duoc lam lanh trong bé d4. Sau do, bd sung nho giot lithi
bis(trimetylsilyl)amit (1M trong toluen) (4,99mL, 1M, 4,99mmol) trong thdi gian 5
phtt. Hon hop thu duoc duoc khudy trong 1 gidy trong khi tiép tuc 1am lanh. Sau do6, nd
duogc lam dimg bing cach sit dung NH4Cl (bdo hoa / 50mL). Hon hop nay duoc chiét
bang EtOAc (3 X 50mL). Chiét phdm két hop dwgc rira bing nuée mudi (50mL), duoc
lam khd trén NaxSOs, dugc loc va cd dudi ap suét giam. Phin cin thu duoc dugc tinh
ché bang sic ky cot silicagel bang cach s dung gradien rira giai tir heptan dén EtOAc.
(100:0 dén 0:100) vi qua HPLC diéu ché (Pha tinh: RP XBridge Prep C18 OBD-
10pm, 30x150 mm, Pha dong: dung dich NH4sHCO3 0,25% trong nuéc, MeOH) thu
dugc hop chit 19 (136mg) dudi dang bot mau tring. Phuong phap B, Rt = 0,95 phut,
m/z = 386,2 (M-H), Khéi luong chinh xé4c: 387,1. 'H NMR (400 MHz, DMSO-dg) &
ppm 1,31 (s, 9 H), 1,85 - 2,30 (m, 2 H), 3,15 - 4,33 (m, 5 H), 7,26 - 7,34 (m, 1 H), 7,65
- 7,86 (m, 1 H), 8,00 (m, 1 H), 10,08 (br. s., 1 H) 1a hdn hop cta cic chit ddng phan
quay.
Hop chit 20: (3 S)-1—[2-(tert-butylamino)-2-oxo-axetyl]-N-(3-xyano-4-ﬂophef1yl)-

pyrolidin-3-carboxamit
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CN
Q 0
HC_ R N F
X N
HiC” “cH, O H

Hop chét 20 dugc didu ché tuong tu nhu dugc moé ta cho hop chét 19, béng
cach st dung 5-amino-2-flo-benzonitril thay cho 3-clo-2,4-diflo-anilin trong budc 1.
Phuong phép D, Rt = 1,66 phut, m/z = 359,1 (M-H), Khdi luong chinh xac: 360,2, 'H
NMR (400 MHz, DMSO-d¢) 8 ppm 1,30 (m, 9 H), 1,92 - 2,29 (m, 2 H), 3,06 - 3,27
(m, 1 H), 3,34 - 4,01 (m, 4 H), 7,38 - 7,58 (m, 1 H), 7,77 - 7,89 (m, 1 H), 7,91 - 8,07
(m, 1 H), 8,09 - 8,19 (m, 1 H), 10,32 - 10,59 (m, 1 H) 13 hén hc_rp ctia cac chat dong
phén quay.
- Hop chit 21: (3S)-N-(3-clo-2,4-diflo-phenyl)-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-

etyl]amino]axetyl!]pyrolidin-3-carboxamit
Cl
F cH F F
3
0
s G)L
F AN S, N
o

Hop chét 21 dugc didu ché tuong ty nhu dugc mo ta cho hop chét 19, béng
cach st dung (R)-1,1,1-triflo-2-propylamin thay cho tert-butylamin. Phuong phéap B,
Rt= 0,97 phut, m/z = 426,2 (M-H), Khdi lwong chinh xé4c: 427,1. '"H NMR (400 MHz,
DMSO-d¢) & ppm 1,27 - 1,33 (m, 3 H), 1,95 - 2,28 (m, 2 H), 3,33 - 4,00 (m, 5 H),
4,52-4,72 (m, 1 H), 6,97 - 7,48 (m, 1 H), 7,60 - 7,91 (m, 1 H), 9,01 - 9,47 (m, 1 H),
9,90 - 10,28 (m, 1 H) 14 hdn hop ctia cac chit ddng phan quay.

Hop chit 22: (3S)-N-(3-xyano-4-flo-phenyl)-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-
etyl]lamino]axetyl]|pyrolidin-3-carboxamit

NC

R CHs 7
o)
> o \
F A o
N H
0

Hop chét 22 dugc didu ché twong tur nhu dwge mé ta cho hop chét 20, bang
cach st dung (R)-1,1,1-triflo-2-propylamin thay cho tert-butylamin. Phuong phap B,
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Rt = 0,87 phut, m/z = 399,2 (M-H)", Khéi luong chinh xac: 400,1."H NMR (400 MHz,
DMSO-ds) & ppm 1,30 (d, J=7,0 Hz, 3 H), 1,96 - 2,30 (m, 2 H), 3,11 - 3,28 (m, 1 H),
3,38 - 4,00 (m, 4 H), 4,41 - 4,77 (m, 1 H), 7,42 - 7,56 (m, 1 H), 7,78 - 7,90 (m, 1 H),
8,04 - 8,23 (m, 1 H), 9,26 (br. s., 1 H), 10,50 (br. s., 1 H) 1a hdn hop ctia cac chit déng
phén quay.

Hop chit 23: (3S)-N-[4-flo-3-(triflometyl)phenyl]-1-[2-(isopropylamino)-2-oxo-
axetyl]pyrolidin-3-carboxamit

Hop chét 23 duogc didu ché tuong tu nhu dugc moé ta cho hop chét 14, béng
cach st dung isopropylamin thay cho (R)-1,1,1-triflo-2-propylamin. Phuong phép B,
Rt = 0,94 phut, m/z = 388,2 (M-H),, Khdi lwong chinh x4c: 389,1. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 1,00 - 1,17 (m, 6 H), 1,94 - 2,30 (m, 2 H), 3,10 - 3,26 (m, 1 H), 3,35
-4,02 (m, 5 H), 7,36 - 7,58 (m, 1 H), 7,75 - 7,95 (m, 1 H), 8,04 - 8,19 (m, 1 H), 8,36 -
8,53 (m, 1 H), 10,37 - 10,63 (m, 1 H) 1a hdn hop ctia cac chat ddng phan quay.

Hop chét 24: (3S)-N-[4-flo-3-(triflometyl)phenyl]-1-[2-[[(1R)-1-metylpropyl]amino]-

2-oxo-axetyl]pyrolidin-3-carboxamit

HsC E
HzCline Z?) 0 Q
HN S
N
(0]

Hop chit 24 duoc didu ché twong tu nhu dwgc mé ta cho hop chét 14, bing
cach st dung (R)-(-)-2-aminobutan thay cho (R)-1,1,1-triflo-2-propylamin. Phuong
phap B, Rt = 0,99 phut, m/z = 402,2 (M-H), Khéi luong chinh xac: 403,2,'H NMR
(400 MHz, DMSO-d¢) 8 ppm 0,76 - 0,88 (m, 3 H), 1,00 - 1,15 (m, 3 H), 1,35 - 1,53
(m, 2 H), 1,94 - 2,29 (m, 2 H), 3,11 - 3,26 (m, 1 H), 3,37 - 4,01 (m, 5 H), 7,40 - 7,53
(m, 1 H), 7,79 - 7,89 (m, 1 H), 8,05 - 8,16 (m, 1 H), 8,29 - 8,46 (m, 1 H), 10,35 - 10,60
(m, 1 H) 14 hn hop cua cac chit dong phan quay.
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Hop chit 25:  (3S)-N-(3-clo-4-flo-phenyl)-1-[2-ox0-2-[[1-(triflometyl)xyclo-
propyl]aminoJaxetyl]pyrolidin-3-carboxamit

Cl
H 0o
FaC Nw/lj\ HN F
T
© ¢}
Hop chit 25 dugc diéu ché twong tu nhu duge mé ta cho hop chét 15, bang

cach st dung 1-(triflometyl)xyclopropan-1-amin thay cho (R)-1,1,1-triflo-2-

propylamin.

Phuong phap B, Rt = 0,97 phuat, m/z = 420,1 (M-H), Khbi lwong chinh xac:
421,1.'TH NMR (400 MHz, DMSO-d¢) § ppm 0,95 - 1,14 (m, 2 H), 1,22 - 1,29 (m, 2
H), 1,95 - 2,29 (m, 2 H), 3,09 - 3,24 (m, 1 H), 3,34 - 3,98 (m, 4 H), 7,32 - 7,41 (m, 1
H), 7,42 - 7,53 (m, 1 H), 7,88 - 7,97 (m, 1 H), 9,44 (s, 1 H), 10,19 - 10,35 (m, 1 H) 1a
hdn hop ctia céc chét ddng phan quay.

Hop chit 26: (3S)-N-(3-clo-4-flo-phenyl)-1-[2-0x0-2-[[(1S)-2,2,2-triflo-1-metyl-
etyl]lamino]axetyl]pyrolidin-3-carboxamit

F Cl

F%\{\\CH?’ 0 0 F
s
F AN
S
N
N H
o

Hop chét 26 dugc diéu ché twong tw nhu duoc mé ta cho hop chét 15, béng
cach st dung (S)-1,1,1-triflo-2-propylamin thay cho (R)-1,1,1-triflo-2-propylamin.
Phuong phap B, Rt = 0,97 phut, m/z = 408,1 (M-H)", Khéi lugng chinh xac: 409,1 'H
NMR (400 MHz, DMSO-ds) 6 ppm 1,26 - 1,37 (m, 3 H), 1,95 - 2,29 (m, 2 H), 3,10 -
3,27 (m, 1 H), 3,34 - 3,98 (m, 4 H), 4,52 - 4,71 (m, 1 H), 7,32 - 7,41 (m, 1 H), 7,43 -
7,52 (m, 1 H), 7,86 - 7,99 (m, 1 H), 9,17 - 9,33 (m, 1 H), 10,22 - 10,35 (m, 1 H) 14 hdn
hop ctia cac chét ddng phan quay

Hop chat 27: (2S)-N-(3-xyano-4-flo-phenyl)-1-[2-(isopropylamino)-2-oxo-axetyl]-2-

metyl-pyrolidin-3-carboxamit
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(28,3S)-metyl  2-metyl-1-((S)-1-phenyletyl)pyrolidin-3-carboxylat  (1,9g,
7,68mmol) dugc hoa tan trong metanol (50mL). B6 sung hdn hop nay vao Pd/C
(10%/0,82g, 0,77mmol) trong méi trudng khi nito. Hon hop dugc khudy trong méi
truong khi hydro ¢ nhiét d§ trong phong trong 24 gid._Hon hop thu duoc dugc loc
bé-ng nut dicalit va dugc rira bﬁng cach st dung metanol (100mL). Phén loc dlic,rc co
trong chin khéng thu dugc metyl (2S,3S)-2-metylpyrolidin-3-carboxylat (830mg) duéi
dang dAu trong. B sung nho giot etyl 2-clo-2-oxo-axetat (1,3mL, 11,59mmol) vao
dung dich metyl (2S,3S)-2-metylpyrolidin-3-carboxylat (0,83g, 5,8mmol) va
diisopropyletylamin (4,99mL, 28,98mmol) trong diclometan khé (SmL) & nhiét do
trong phong. Hén hgp phan ting duoc khudy & nhiét d6 trong phong trong 1 gio.

B6 sung NaHCO3 chira nuée, bdo hoa (SmL) vao hdn hgp phan tng va céc 16p
duoc tach. Sau do, né dugc chiét bang diclometan (2X10mL). Chiét phdm két hop
duoc lam khd trén NaxSOs, loc va ¢b trong chan khong. San pham thé thu duge duge
tinh ché bing sic ky cot silicagel bang cach sir dung gradien rira giai tir heptan dén
EtOAc. (100:0 dén 0:100). Céc phan doan mong mudn duge cd trong chan khong thu
duoc metyl (2S,3S)-1-(2-etoxy-2-oxo-axetyl)-2-metyl-pyrolidin-3-carboxylat (890mg)

dudi dang dau mau vang.

Metyl (2S,3S)-1-(2-etoxy-2-oxo-axetyl)-2-metyl-pyrolidin-3-carboxylat
(250mg, 1mmol) dugc hoa tan trong etanol (10mL) va isopropylamin (1698uL,
19,94mmol) va hdn hop duoc khudy & 60°C trong 2 gid. Hon hop dugce cb trong chan
khong. Dau thu duge duogc tinh ché bing séc ky cot silicagel bang cach st dung
gradien rira giai tir heptan d&n EtOAc. (100:0 dén 0:100). Cac phan doan mong muén
duq;c co dudi ap suét giam thu dugc metyl (2S)-1-[2-(isopropylamino)-2-oxo-axetyl]-
2-metyl-pyrolidin-3-carboxylat (380mg) duéi dang dau trong dugc st dung nguyén
dang. |

Metyl (25)-1-[2-(isopropylamino)-2-oxo-axetyl]-2-metyl-pyrolidin-3-
carboxylat (0,38 g, 1,48mmol) dugc hoa tan trong tetrahydrofuran (10mL) va hdn hop
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nay duoc khudy & nhiét do trong phong. Hon hop nay duoc bd sung LiOH (178mg,
7,41mmol) trong nuéc (2mL), sau d6 13 metanol (2mL). Hon hop thu duogc dugc
khudy & nhiét d6 trong phong trong 2 gid. Sau d6, HCI (IM trong H20) (7,41mL, 1M,
7,41mmol) dugc bd sung va hdn hop duoc cb trong chian khong cho dén khi chi con
nuéc. Nude (5mL) duoc bd sung va dung dich ndy dugc chiét béng 2-metyl-
tetrahydrofuran (3 x 15mL). Chiét phdm két hop duoc rira bang nudc mudi (15mL),
duoc 1am khé trén NaxSOs, duoc loc va cd trong chan khong thu dugc axit (25)-1-[2-
(isopropylamino)-2-oxo-axetyl]-2-metyl-pyrolidin-3-carboxylic (312mg) dugc s
dung nguyén dang.

Axit (2S)-1-[2-(isopropylamino)-2-oxo-axetyl]-2-metyl-pyrolidin-3-carboxylic
(104mg, 0,43mmol) dugc hoa tan trong N,N-dimetylformamit (ImL). Sau d6 HATU
(0,18g, 0,47mmol) duoc bd sung va hon hop nay dugc khqu trong 20 phut. Sau do,
DIPEA (0,22mL, 0,75g/mL, 1,29mmol) dugc bd sung, sau d6 la S-amino-2-
flobenzonitril (0,12g, 0,86mmol). H3n hop phan tmg dwoc khudy & 50°C trong 4 gid.
Sau d6, hdn hop nay dugc lam ngudi xudng nhiét do tréng phong va dugc phun truc
tiép 16n nut silic oxit. Hén hop duogc tinh ché bing sic ky cdt silicagel bang cach sir
dung gradien rira giai tir heptan dén EtOAc. (100:0 dén 0:100) v sau d6 1a HPLC diéu
ché (Pha tinh: RP SunFire Prep C18 OBD-10um, 30x150mm, Pha dong: dung dich
NH4HCO3 0,25% trong nudc, MeOH) Cac phan doan mong mudn duge ¢6 dudi ap
sut giam va dugc bay hoi ddng thoi hai 1in véi metanol (2 X 15mL) va duge lam khd
trong 10 chan khong & 55°C trong 18 git thu dugc hop chét 27 (57mg) 1a bt mau
tring. Phuong phép B, Rt = 0,81 (31%) va 0,83 phit (69%), m/z = 359,2 (M-H), Khoi
lugng chinh xéc: 360,2

Hop chét 28: (2S)-N-(3-clo-2,4-diflo-phenyl)-1-[2-(isopropylamino)-2-oxo-axetyl]-2-

metyl-pyrolidin-3-carboxamit

L w@

Hop chét 28 duoc didu ché tir axit (2S)-1-[2-(isopropylamino)-2-oxo-axetyl]-2-
metyl-pyrolidin-3-carboxylic twong tir nhu duoc mé ta cho hop chit 27, bang cach sir
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dung 3-clo-2,4-diflo-anilin thay cho 5-amino-2-flobenzonitril. Phwong phap B, Rt =
0,91 (48%) va 0,92 phiit (52%), m/z = 386 (M-H)", Khéi luong chinh xéc: 387,1.

Hop chét 29: (2S)-N-(3-clo-4,5-diflo-phenyl)-1-[2-(isopropylamino)-2-oxo-axetyl]-2-

metyl-pyrolidin-3-carboxamit

CHs
Hsc/L D\(
-(S)
CH,

Hop chit 29 duge didu ché tir axit (2S)-1-[2-(isopropylamino)-2-oxo-axetyl]-2-
metyl-pyrolidin-3-carboxylic tuong tu nhu duge md ta cho hgp chat 27, bang cich sir
dung 3-clo-4,5-diflo-anilin thay cho 5-amino-2-flobenzonitril. Ho6n hop ddng phén
khong dbi quang 29 (63mg) dugc tach bang SFC diéu ché (Pha tinh: Chiralpak Diacel
AD 20 x 250mm, Pha déng: CO2, MeOH véi iPrNH> 0,2%), thu dugce 29a (rira giai lan
hai, 20mg) va 29b (rira giai 14n thir nhét, 13,2mg sau d6 tinh ché thém bang séc ky cot
silicagel bang céach sir dung gradien rira giai tir heptan dén iPrOH. (100:0 dén 65:35)).
29: Phuong phap B, 0,98 (42 %) va 1,02 phut (58%), m/z = 386 (M-H), Khéi luong
chinh x4c: 387,1. 29a: Phuong phép D, Rt = 1,89, m/z = 386,1 (M-H), Khdi luong
chinh x4c: 387,1; 'H NMR (400 MHz, DMSO-d¢) 8 ppm 0,95 - 1,05 (m, 3 H), 1,06 -
1,16 (m, 6 H), 1,82 - 2,11 (m, 1 H), 2,14 - 2,44 (m, 1 H), 3,04 - 3,26 (m, 1 H), 3,35 -
4,10 (m, 3 H), 4,32 - 4,97 (m, 1 H), 7,33 - 7,85 (m, 2 H), 8,20 - 8,73 (m, 1 H), 10,07 -
10,68 (m, 1 H) 1a hdn hop ctia céc chit ddng phan quay. 29b: Phuong phéap B, Rt =
0,97 m/z = 386,2 (M-H)", Khéi luong chinh x4c: 387,1. 'H NMR (400 MHz, DMSO-
ds) 6 ppm 1,03 - 1,14 (m, 6 H), 1,23 - 1,31 (m, 3 H), 1,93 - 2,11 (m, 1 H), 2,14 - 2,30
(m, 1 H), 2,72 - 2,93 (m, 1 H), 3,30-4,70 (m, 4 H), 7,56 - 7,73 (m, 2 H), 8,28 - 8,54 (m,
1 H), 10,22 - 10,60 (m, 1 H) 14 hdn hop cia céc chit dong phan quay.

Hop chédt 30: (3S)-N-[3-(diflometyl)-4-flo-phenyl]-1-[2-0x0-2-[[(1S)-2,2,2-triflo-1-

metyl-etyl]Jamino]axetyl]pyrolidin-3-carboxamit

Ety! 2-[(3S)-3-[[3-(diflometyl)-4-flo-phenyl]carbamoyl]pyrolidin-1-yl]-2-oxo-
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axetat duge diu ché twong tw nhu duoc md ta cho (S)-etyl 2-(3-((3-brom-4,5-diflo-
phenyl)carbamoyl) pyrolidin-1-yl)-2-oxoaxetat bang cach st dung 3-(diflometyl)-4-
flo-anilin thay cho 3-brom-4,5-difloanilin. Hop chit 30 dugc diéu ché tir etyl 2-[(3S)-
3-[[3-(diflometyl)-4-flo-phenyl]carbamoyl]pyrolidin-1-ylj-2-oxo-axetat twong ty nhu
duoc md ta d& téng hop hop chit 19 tr etyl 2-[(3S)-3-[(3-clo-2,4-diflo-
phenyl)carbamoyl]pyrolidin-1-yl]-2-oxo-axetat bang cach sir dung (S)-1,1,1-triflo-2-
propylamin thay cho tert-butylamin. Phuong phap B, Rt = 0,92 phut, m/z = 424,1 (M-
H),, Khéi lugng chinh xac: 425,1. '"H NMR (400 MHz, DMSO-de) & ppm 1,19 - 1,40
(m, 3 H), 1,92 - 2,30 (m, 2 H), 3,08 - 3,27 (m, 1 H), 3,37 - 4,03 (m, 4 H), 4,47 - 4,78
(m, 1 H), 7,20 (m, J=54,4 Hz, 1 H), 7,29 - 7,41 (m, 1 H), 7,55 - 7,80 (m, 1 H), 7,86 -
8,04 (m, 1 H), 9,25 (br. s., 1 H), 10,30-10,40 (m, 1 H) 1a hdn hop clia cdc chit dong
phén quay.

Hop chit 31: (3S)-N-[3-(diflometyl)-4-flo-phenyl]-1-[2-(isopropylamino)-2-oxo-

axetyl]pyrolidin-3-carboxamit _
CHs F
H30—< 0 ? -
HN N
N H F
0
Hop chit 31 dugc diéu ché tuong tw nhu dwoc md ta cho hop chit 30, bang
cach st dung isopropylamin thay cho (S)-1,1,1-triflo-2-propylamin. Phuong phép B,
Rt = 0,83 phut, m/z =370,2 (M-H), Khéi luong chinh x4c: 371,1. 'H NMR (400 MHz,
DMSO-ds) 6 ppm 0,75 - 1,42 (m, 6 H), 1,95 - 2,29 (m, 2 H), 3,05 - 3,26 (m, 1 H), 3,36
-4,04 (m, 5 H), 7,20 (m, J=54,1,1 H), 7,28 - 7,37 (m, 1 H), 7,63 - 7,78 (m, 1 H), 7,87 -
8,03 (m, 1 H), 8,40-8,50 (m, 1 H), 10,25-10,41 (m, 1 H) 14 hdn hop cta cac chat dong
phén quay.

Hop chit 32: (3S)-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etyl]amino]axetyl]-N-(3,4,5-
triflophenyl)pyrolidin-3-carboxamit

F
F CH F
N e
. (RAN‘gf <j)\N F
N H
O .
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Axit Boc-(3S)-1-pyrolidin-3-carboxylic (1,5 g, 6,97mmol) va 3,4,5-trifloanilin
(2,51 g, 17,05mmol) va HATU (3,18 g, 8,36mmol) dugc hoa tan trong DMF (SmL).
Hdn hop nay duoc bd sung N,N-diisopropyletylamin (3,6mL, 0,75 g/mL, 20,91mmol).
Hbn hop thu dugc dugc khudy & nhiét do trong phong trong 2 gid. Hn hop phén ting
duogc tai Ién cot va duoc tinh ché béng séc ky cot silicagel b%tng cach sir dung gradien
rira giai tir heptan dén EtOAc. (100:0 dén 0:100). C4c phan doan mong mudn duogc b
trong chan khong tao ra tert-butyl (3S)-3-[(3,4,5-triflophenyl)carbamoyl]pyrolidin-1-
carboxylat (2,32 g). Phuong phép B, Rt = 1,13 phut, m/z = 343,1 (M-H),, Khéi luong
chinh x4c: 344,1. HCI (6M trong iPrOH, 10mL, 6M, 60mmol) dugc bd sung vao tert-
butyl (3S)-3-[(3,4,5-triflophenyl)carbamoyl]pyrolidin-1-carboxylat (2,3g, 6,35mmol)
trong CH2Cl, (50mL) va hdn hop nay dugc khudy & nhiét d6 trong phong trong 5 ngay
& nhiét d6 trong phong. Phan tng duoc co. Phan cin duge hép thu vao trong CH2Clz
(40mL) va két tia tring tao thanh dugc thu gom trén thiét bi loc thity tinh va duoc lam
kho trong 10 chin khéng & 55°C tao ra (3S)-N-(3,4,5-triflophenyl)pyrolidin-3-
carboxamit hydroclorua (1600mg) duéi dang b6t mau tréng sang dugc sir dung nguyén
dang. Phuong phap B, Rt = 0,69 phut, m/z = 243,0 (M-H), Khbi lugng chinh xac:
244,1.

Bb sung Etyl 2-clo-2-oxo-axetat (1,98mL, 1,22g/mL, 17,69mmol) vao dung
dich chia (R)-1,1,1-triflo-2-propylamin (2 g, 17,69mmol) va trietylamin (4,9mL,
35,37mmol) trong CH>Cl, (20mL). Hon hop phén tmg dugc khudy trong 1 gio. NaOH
(IM trong H20) (26,5mL, 1M, 26,53mmol) dugc bd sung va hdn hop phan tmg duoc
khudy manh trong 2 gid. Lép hitu co duge loai bé va 16p chira nuée duge axit hoa
bing HCL. Hop chét dugc chiét bing dietylete (4 X 25mL). Lép hitu co két hop duogce
Jam khé bing NaxSOs, dugce loc va 1am bay hoi d¢én kho thu duge axit 2-oxo-2-[[(1R)-
2,2,2-triflo-1-metyl-etylJamino]axetic (2,72 g) dudi dang bot mau tréng,

~ (35)-N-(3,4,5-triflophenyl)pyrolidin-3-carboxamit hydroclorua (200mg) va axit
2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etyl]amino]axetic (118mg, 0,64mmol) dugc hoa
tan trong DMF (2mL). HATU (266,74mg, 0,7mmol) va DIPEA (0,44mL, O,75g/mL,
2,55mmol) lan luot dugc bd sung. Hon hop phan tmg dugc khuéy & nhiét d§ trong
phong. Hon hop phéan ung dugc tai 1én cdt va dugce tinh ché bing céach sir dung sic ky
cot silicagel (etyl axetat trong heptan tir 0% dén 100%) dé thu dugc hop chat 32
(83mg) du6i dang bot mau tring. Phuong phap B, Rt = 1,04 phat, m/z = 410,1 (M-H),
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Khéi lugng chinh x4c: 411,1. Phan tich nhiét quét vi sai: nhiét d§ s6i & 197,3°C (T 30
dén 300 °C & 10°C/phit). '"H NMR (400 MHz, DMSO-ds) & ppm 1,30 (d, J=7,0 Hz, 3
H), 1,92 - 2,30 (m, 2 H), 3,09 - 3,26 (m, 1 H), 3,38 - 3,99 (m, 4 H), 4,50-4,70 (m, 1 H),
7,40-7,60 (m, 2 H), 9,20-9,31 (m, 1 H), 10,42-10,49 (m, 1 H) 14 hdn hop clia cc chat
ddng phén quay.

Hop chét 33: (2S)-N-(3-clo-4,5-diflo-phenyl)-2-metyl-1-[2-0x0-2-[(1R)-(2,2,2-triflo-
1-metyl-etyl)amino]axetyl]pyrolidin-3-carboxamit '

cl
F o Ch, _ E
F
) O HsC 0
F HN (s)
N F
N H
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Metyl (2S,3S)-1-(2-etoxy-2-oxo-axelyl)-2-metyl-pyrolidin-3-carboxylat
(2200mg, 9,04mmol) trong metanol (S0mL) dugc lam lanh trong bé d4. BS sung nho
giot NaOH (1M trong H>0) (9,95mL, 1M, 9,95mmol) vio hdn hop nay va hon hop
dugc khudy trong 30 phut. Phan tng duoc lam ding bang HCl1 (IM trong H0)
(9,5mL, 1M, 9,5mmol) va dugc ¢6 dé gift lai 20mL phan can. Phan cin duoc chiét
bing 2-metyl THF (2 x 20mL). Lép hitu co két hop duoc 1am khoé (Na2SO4) va duge
lam bay hoi dén khé dé thu dwoc axit 2-[(2S,3S)-3-metoxycacbonyl-2-metyl-

pyrolidin-1-yl]-2-oxo- axetic (1930mg) duéi dang chét rin mau vang nhat.

Dung dich chtra axit 2-[(28S,3S)-3-metoxycacbonyl-2-metyl-pyrolidin-1-yl]-2-
oxo-axetic (800mg, 3,64mmol) trong DMF (4mL, 51,44mmol) va (R)-1,1,1-triflo-2-
propylamin (494mg, 4,37mmol) duoc lam lanh xubng 0°C trong bé d4. Sau d6 HATU
(1524mg, 4,01mmol) dugc bd sung trong khi tiép tuc 1am lanh. HOn hop phan ting
duoc khudy & 0°C trong 30 phit va dat dén nhiét d6 trong phong trong 1 gid. Hon hop
phan tmg dugc tai 1én cot va dugc tinh ché bing cach sir dung sic ky c6t silicagel {etyl
axetat trong heptan tir 0% dén 100%) dé thu dugc metyl (2S,3S)-2-metyl-1-[2-0x0-2-
[[(1R)-2,2,2-triflo-1-metyl-etylJamino]axetyl|pyrolidin-3-carboxylat (1000mg) 1a diu
khéhg mau. Phuong phap D, Rt = 1,59 phuat, m/z = 309,3 (M-H), Khéi lwong chinh
xac: 310,1.

Metyl (2S,3S)-2-metyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-
etylJamino]axetyl]pyrolidin-3-carboxylat (400mg, 1,29mmol) dugc khudy trong
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metanol (10mL) & nhiét d6 trong phong. B sung nhod giot NaOH (1M trong H>0)
(1,35mL, 1M, 1,35mmol) vio hon hop niy va hdn hop duge khudy trong 20 gio. Sau
20 gid, thém NaOH (1M trong H>0) (0,26mL, 1M, 0,26mmol) dugc bd sung vao hdn
hop phén ting dugc khudy & nhiét d trong phong trong 2 gid. Phan tng duogc lam
dimg bang HCI (1M trong H>0) (1,61mL, 1M, 1,61mmol) va dugc cd dé gifr lai 3mL
phin can. Phin cin dwoc chiét bing 2-metyl THF (2 x 20mL). Lép hitu co két hop
duge 1am kho (NazSO4) va duge 1am bay hoi dén kho dé thu dugc axit (2S,3S)-2-
metyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etylJamino]axetyl] pyrolidin-3-

carboxylic (440mg) dudi dang chét rdn mau tring sau khi @ yén.

Dung dich chtta axit (28S,3S)-2-metyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-
etyl]Jamino]axetyl]pyrolidin-3-carboxylic (190mg, 0,64mmol) trong DMF (2mL) va 3-
clo-4,5-difloanilin (115,4mg, 0,71mmol) dugc lam lanh xubng 0°C trong bé da. Sau d6
HATU (292,6mg, 0,77mmol) dugc bd sung, trong khi tiép tuc 1am lanh. H3n hgp phan
tmg duoc khudy & 0°C trong 30 phut va dat dén nhiét d6 trong phong trong 24 gid.
Hbn hop phéan tng duoc tai 18n cdt va duge tinh ché bang cach st dung sic ky cot
silicagel (etyl axetat trong heptan tir 0% dén 100 %) va thong qua HPLC didu ché (Pha
tinh: RP XBridge Prep C18 OBD-V10|,Lm, 30x150mm, Pha dong: dung dich NH4sHCO3
0,25% trong nudc, CH3CN) thu dugc hop chét 33a (40mg) va hop chat 33b (33mg).
33a: (2S,3R)-N-(3-clo-4,5-diflo-phenyl)-2-metyl-1-[2-ox0-2-[[(1R)-2,2,2-triflo-1-
metyl-etyl]amino]axetyl] pyrolidin-3-carboxamit. Phuong phap B, Rt = 1,06 phut, m/z
= 440,1 (M-H), Khdi luong chinh xéc: 441,1. 33b: (2S,3S)-N-(3-clo-4,5-diflo-
phenyl)-2-metyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etyl]amino]axetyl]pyrolidin-3-
carboxamit. Phuong phap B, Rt = 1,11 phut, m/z = 440,1 (M-H), Khéi luong chinh
xac: 441,1. 'H NMR (400 MHz, DMSO-ds) 8 ppm 0,99 - 1,05 (m, 3 H), 1,26 - 1,34
(m, 3 H), 1,95 - 2,06 (m, 1 H), 2,23 - 2,39 (m, lH)'3 11-3,27 (m, 1 H), 3,38 - 3,84
(m, 2 H), 4,46 - 4,87 (m, 2 H), 7,60 - 7,69 (m, 2 H), 9,17 - 9,43 (m, 1 H), 10,24 - 10,51
(m, 1 H) 13 hdn hop cia cac chit ddng phéan quay.

Hop chét 34: (2S)-2-metyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl- etyl]ammo]axetyl]
N-(3,4,5-triflophenyl)pyrolidin-3-carboxamit
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Hop chét 34a (44mg) va 34b (52mg) dugc didu ché tuong tw nhu duge mo ta
cho hop chit 33a va 33 b, béng cach st dung 3,4,5-trifloanilin thay cho 3-clo-4,5-
difloanilin. 34a: (2S,3R)-2-metyl-1-[2-0x0-2-[[(1R)-2,2,2-triflo-1-metyl-etyl]amino]-
axetyl]-N-(3,4,5-triflophenyl)pyrolidin-3-carboxamit Phuwong phép B, Rt = 1,02 phut,
m/z = 424,1 (M-H)", Khdi luong chinh xac: 425,1. 34b: (2S,3S)-2-metyl-1-[2-0x0-2-
[[(1R)-2,2,2-triflo-1-metyl-etyl]amino]axetyl]-N-(3,4,5-triflophenyl)pyrolidin-3-
carboxamit. Phuong phap B, Rt = 1,05 phut, m/z = 424,1 (M-H), Khéi lugng chinh
xac: 425,1, 'TH NMR (400 MHz, DMSO-ds) & ppm 0,99 - 1,05 (m, 3 H), 1,26 - 1,34
(m, 3 H), 1,92 - 2,07 (m, 1 H), 2,19 - 2,41 (m, 1 H), 3,08 - 3,28 (m, 1 H), 3,38 - 3,85
(m, 2 H), 4,45 - 4,87 (m, 2 H), 7,43 - 7,57 (m, 2 H), 9,30 (br. s., 1 H), 10,41 (br. s., 1
H) 14 hdn hop clia cac chét ddng phan quay.

Hop chét 35: N-(3-clo-2,4-diflo-phenyl)-2-metyl-1-[2-0x0-2-[((1R)-2,2,2-triflo-1-

metyl-etyl)amino]axetyl]piperidin-3-carboxamit

Etyl 1-(2-etoxy-2-oxo-axetyl)-2-metyl-piperidin-3-carboxylat dugc diéu ché tir
etyl 2-metylpiperidin-3-carboxylat, twong tu nhu dugc md ta cho metyl (25,3S)-1-
(2-etoxy-2-oxo-axetyl)-2-metyl-pyrolidin-3-carboxylat ~ tr  metyl (28,3S5)-2-
metylpyrolidin-3-carboxylat. Hop chat 35 duoc diéu ché twong ty nhu duge mo ta cho
hop chét 33, bit dau tir etyl 1-(2-etoxy-2-oxo-axetyl)-2-metyl-piperidin-3-carboxylat
thay vi metyl (2S,3S)-1-(2-etoxy-2-oxo0-axetyl)-2-metyl-pyrolidin-3-carboxylat va
bang cach sir dung 3-clo-2,4-diflo-anilin thay cho 3-clo-4,5-difloanilin. Hop chét 35
(550mg) duogc tach trong cac chit ddng phan khong ddi quang 35a, 35b, 35¢ va 35d
thong qua SFC didu ché (Pha tinh: Chiralpak Daicel IC 20 x 250 mm, Pha dong: COa,
EtOH véi iPrNHa 0,2%). Hop chit 35a ((28,3S) hodc (2R,3R), rira giai lan dau trén
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SFC, 70mg), Phuong phép D, Rt = 1,86 phit, m/z = 454,1 (M-H)", Khéi lugng chinh
xéc: 455,1. Hop chét 35b ((2S,3S) hodc (2R,3R), rira giai 1in hai trén SFC, 88mg)

Phuong phép D, Rt = 1,87 phut, m/z = 454,1 (M-H), Khéi lugng chinh xéc:
455,1.

Hop chét 35¢ ((28,3R) hoic (2R,3S), rira giai 14n ba trén SFC, 86mg), Phuong
phap D, Rt = 1,89 phuat, m/z = 454,1 (M-H), Khéi luong chinh x4c: 455,1. Hop chit
35d ((2S,3R) hoidc (2R,3S), rira giai 1an bdn trén SFC, 106mg), Phuong phép D, Rt =
1,88 phut, m/z = 454,1 (M-H), Khéi Iuong chinh xac: 455,1.

Vi du sinh hoc — hoat tinh khang HBV ctia hop chit c6 cong thirc (I)

Hoat tinh khang HBV duoc xac dinh bang cach sir dung dong té bao dugc
chuyn nhiém 6n dinh, HepG2.2.15. Dong t€ bao nay di mé ta 1 tiét ndng d6 cao
tuong dbi pht hop cia cac hat virion HBV, ma duoc thé hién 13 gdy ra ca sy nhiém
cAp tinh va mén tinh va bénh & tinh tinh.

V& tinh khéng virut, t& bao thir nghiém duoc xir 1y hai 14n trong ba ngay bang
hop chit dugc pha lodng theo dy trong dia 96 giéng véi 2 1an lap lai. Sau 6 ngay xtr
ly, hoat tinh khéng virut dugc x4c dinh béng cach dinh lugng ADN cta HBV dugc
tinh ché tir virion duoc tiét bang cach sir dung PCR thoi gian thuc va bd mdi va miu
do dic hiéu HBV.

Hoat tinh khang HBV ciing dugc x4c dinh bing cach st dung dong té bao
HepG2.117, dong té bao san xuit HBV bn dinh, theo cach cam ting, sao chép HBV khi
véng mit doxicyclin (hé Tet-off). Véi thir nghiém khang virut, su sao chép ctia HBV
duoc cam Ung, sau do la xr ly voi hop chét dugc pha lodng theo day trong dia 96
giéng véi hai 1an 1ap lai. Sau 3 ngay xir ly, hoat tinh khang virut duge x4c dinh béing
cach dinh luong ADN HBV ndi bao bang cach sir dung PCR thoi gian thuc va by mdi

va mau do dac hi¢u HBV.

Poc tinh té bao cua hop chét duoc kiém tra bﬁng cach sir dung té bao HepG2,
dugc 1 trong 4 ngady voi sy cd mét cuia hop chét. Kha ning sbng ctia té bao dugc danh

gi4 bang céch sir dung thir nghiém Resazurin. Két qua dugc thé hién trong bang 1.
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Béang 1

Hop HepG2 | HepG2 Hepg}Z Hop HepG2 | HepG2 Hep‘GZ
chit 2.15 117 4 ngay chat 2.15 117 4 ngay
o6 EC50 EC50 CC50 6 EC50 EC50 CC50

M) (M) M) (uM) (M) (uM)
1 0,020 0,018 >25 21 0,063 0,063 >25
2 0,070 0,033 >25 22 10,110 0,128 >25
3 0,141 0,026 >25 23 10,380 0,575 >25
4 0,126 0,071 >25 24 10,134 0,384 >25
5 0,112 0,046 >25 25 10,042 0,031 >25
6 0,301 0,257 >25 26 10,168 0,122 >25
7 0,067 0,117 >25 27 10,119 0,126 >25
8 0,065 0,038 >25 28 10,050 0,083 >25
9 0,120 0,134 >25 29a | 0,010 0,011 >25
10 0,008 0,009 >25 29 |>1 >1 >25
11 0,032 0,017 >25 29 10,018 0,048 >25
12 10,321 0,115 >25 30 . 0,161 0,125 >25
13 10,020 0,035 >25 31 0,134 0,143 >25
14 10,064 0,045 >25 32 0,052 >25
15 10,025 0,047 >25 33a >0,5 >25
16 0,058 0,035 >25 33b 0,005 >25
17a | >1 >1 >25 34a >0,5 >25
176 0,918 0,796 >25 34b 0,004 >25
17¢ | >1 >1 >25 35a | >1 >1 >25
17d | 0,070 0,032 >25 35b | 0,195 0,483 >25
18 0,670 >25 35¢ | >1 >1 >25
19 10,496 0,449 >25 35d |>1 >1 >25
20 10,289 0,645 >25

-52-




26145

YEU CAU BAO HOQ
1. Hop chét c6 cong thire (I):
R” R
\ 0 _I:\ R2
re—N <> HN //>
N ﬁﬁ \ X
0] AR R3
o @
hodc cht ddng phan 14p thé hozc tautome ctia nd, trong do:
Rb Ra Rb Ra
’L-,mN
AN Ri Ri
\M 4 == \‘ Rh RC Rh
N AT Re ) Rd Rg
Se-t la Rd "9  hoic R€  Rf ,

mdi trong s6 Ra, Rb, Rc, Rd, Re, Rf va Rg doc 14p duoc chon tir nhém bao gém
hydro va metyl;

Rh 1a hydro;
Ri 12 hydro;

R!, R?va R3 doc 1ap duge chon tir nhém bao gém hydro, flo, clo, brom, -CHF>,
-CH2F, -CF3, -CN va metyl;

RS duoc chon tir nhém bao gdm Ci-Cealkyl va vong no cé tir 3 dén 7 canh tly y
chtra mdt hoc nhiéu nguyén tir khac loai, mdi nguyén tir khic loai nay doc lap duoc
chon tir nhém bao gdm O, S va N, Ci-Cealkyl hozic vong no c6 tir 3 dén 7 canh nay tiy
y dugc thé béng mot hodc nhiu phﬁn ttr thé duoc chon tir nhém bao gém flo, Ci-
Csalkyl thy ¥ duoc thé bing mot hoic nhiéu flo, CN, OH;

R’ 1a hydro;
ho#c mudi duge dung ctia n6 hodc solvat ciia nd.

2. Hop chit theo diém 1, trong d6 hop chét nay c6 cong thirc (II):
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R4 R!
0 RS\I\N(?\WH\@ ) _R2
Tl W
R® (ID)
hodc chét ddng phan 1ap thé hoic tautome ciia nd, trong do:

n 12 s6 nguyén 1 hoic 2;

R, R2va R3 doc 1ap duoc chon tir nhém bao gdém hydro, flo, clo, brom, -CHF;,
-CH;F, -CF3, -CN va mety]l;

R* va R’ doc lap dugc chon tir hydro hodc metyl;

RS dugc chon tir nhém bao gdm Ci-Cealkyl va vong no ¢6 tir 3 dén 7 canh tiy y
chtra mét hodc nhiéu nguyén tir khac loai, mdi Inguyén tir khac loai nay ddc 1dp dugce
chon tir nhém bao gém O, S va N, C-Cealkyl hodc vong no c6 tir 3 dén 7 canh nay tuy
y duoc thé bang mot hoic nhiéu phan tir thé dwoc chon tir nhém bao gbm flo, Ci-
Csalkyl tily y dugc thé bang mét hogc nhiéu flo, -CN, OH;

R’ 12 hydro;

hodc mudi dugc dung cta nd hodc solvat clia no.
3. Hop chét theo diém 1 hoic 2, trong d6 R! dugc chon tir hydro, flo, clo, -CHF,, -CN,
-CF3 hodc metyl.
4. Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 3, trong d6 it nhét hai trong sb
R!, R? va R3 1a flo, clo ho#c brom.
5. Hop chit theo diém bat ky trong sd cac diém néu trén, trong d6 R* 13 metyl.
6. Hop chét theo diém bt ky trong s cac diém néu trén, trong d6 R® 14 vong no cé tir
3 dén 7 canh tiy y chita mdt nguyén tir oxy, vong no cé tir 3 dén 7 canh nay tiy y
du(;é thé bang metyl.
7. Hop chit theo diém bét ky trong s6 cac diém néu trén, trong d6 R 1a vong no ¢6 4
hodc 5 canh chira mdt nguyén tir oxy, vong no c¢6 4 hodc 5 canh nay tuy y dugc thé
bang metyl.
8. Hop chit theo diém bét k¥ trong sb céc diém tir 1 dén 5, trong d6 R 1a Ci-Csalkyl
mach nhanh tity ¥ dugc thé bing mét hodc nhiéu flo.
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9. Hop chit theo diém bét ky trong sé cac diém néu trén, trong d6 hop chét nay c6

cong thuc (I1I):
R7

|

R6—N 0

s
R
° RS\'N N =
\ T
h 0 X
R® (1)

trong d6 R! khong phai 14 hydro.
10. Hop chét theo diém bit ky trong s cac diém néu trén, trong d6 céu hinh héa hoc

lap thé cta nguyén tir (*) 12 nhu sau:

Rb_ Ra
N
soN. R H
Rh
Re™ Rd Rg hoic

11. Hop chét ¢ cong thirc:

Br
R CHj . |
F%—{ 0 0
(R)
F HN (S)
(o)

b

Br
CHa F
0 o)
N N F
0 :
Br
HsC  CHg F
zZ

H4C 0

@)
HN—< (S)
X .
/—N

o ;

I=
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(S)
gy

HN

0



(R) 0 0 F
i “CHy ci
F ;
F
o) o)
H
HaC N (s)
N N CH,
H
CH; O
c
F
F g J /it[
F HN s
(S) N X E
N H
O 5
F H 0
F\£L4&/N\:§; 7 F
S
F F;
F CH,
L F
A 0 0
F  HN
S,
\ N cl
o 5

HsC
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HSCIII--é) O

HN—

o
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&

Iz

Iz

Iz

Cl
F
a4
A
NC
F
FsC
F
FaC
F



Cl
H (0] —
FaC
N HN F
%/ 77/‘]\'“ s \_/
o} 5 :
F N I F
%)\ 0 0
F AN
S,
N N
d .
b
N
V4
js o H
HsC N N F
ORI
0 CHs, .
A Cl
CH3 O H
H3C N N//X\( F
o] CHs,
cl
HsC N N F
19 N
0 CH, F ;
F SHs F
F> R 0
B P F
F N s
N H F
o]
b
CHy F
N H F
0
2
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F
F
(R) Hi/ﬁs\
F
F Hacé/k

hodc muoi hodc solvat duge dung cua né.

12. Dugc phdm chira hop chét theo diém bét ky trong sb céc diém tir 1 dén 11, va chét

mang dugc dung.
13. T6 hop chita hop chit theo diém bét ky trong sb cac diém tir 1 dén 11 va it nhit

mot chit khang HBV khac.
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