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HOP CHAT CcO TAC DUNG pE PIEU TRI BENH UNG THU VA DUGC PHAM
CHUA HOP CHAT NAY

(57) Sdng ch& d¢ xudt hop chét c6 tic dung dé diéu tri bénh ung thu lién quan

dén su c6 mat clia alen dot bién ciia ID1/2 va dugc pham chita hgp chét nay. Hop

chit theo sdng ch& dugc ding cho déi tuong can diéu tri bénh.
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Linh vy ky thuat dwgc dé cap

Sang ché dé cap dén hop chét va ché phim dé sir dung trong viée didu tri bénh ung

thu dic trung bodi sy c6 mit cta alen dot bién cua IDH1 hodc IDH2.
Tinh trang ky thuit ciia sang ché

Isoxitrat dehydrogenaza (IDH) xtc tdc qué trinh loai bé nhdém carboxyl cua
isoxitrat theo cach oxy hda thanh 2-oxoghitarat (tic 1a a-ketoglutarat). Cac enzym nay
thudc hai phan nhém téch biét nhau, mét trong s6 hai phan nhém d6 st dung NAD(+)
lam chit nhin dién t& va phdn nhém con lai st dung NADP(+). Nim isoxitrat
dehydrogenaza dd dugc thdng bdo: ba isoxitrat dehydrogenaza phu thudc vao NAD(+),
ma dinh vi vé phia nén ty thé, va hai isoxitrat dehydrogenaza phy thudc vao NADP(+),
mét trong s cac enzym nay & ty thé va enzym con lai chii yéu & dung dich bao tuong.

Ma&i isozym phu thudc vaio NADP(+) déu 1a homodime.

IDHI (isoxitrat dehydrogenaza 1 (NADP+), dung dich bao twong) con duge goi la
IDH; IDP; IDCD; IDPC hodc PICD. Protein dugc md hda bdi gen nay la isoxitrat
dehydrogenaza phu thudc vao NADP(+) tim thdy & té bao chét va thé peroxi. N6 ¢6 trinh
tu tin hidu huéng dich thé peroxi PTS-1. Su c¢6 mit ca enzym nay trong thé peroxi goi y
vai trd trong viéc tai tao NADPH d khur trong thé peroxi, nhu budc chuyén hoa 2,4-
dienoyl-CoA thanh 3-enoyl-CoA, ciing nhu trong cdc phin Ung xay ra trong thé peroxi
ma tiéu thu 2-oxoglutarat, cu thé 1a hydroxyl héa tai vi tri alpha cta axit phytanic. Enzym

trong té bao chat c6 vai trd déng k& trong viéc tao ra NADPH trong té bao chét.

Gene IDH1 cta nguoi mé hoa protein c6 414 axit amin. Trinh ty nucleotit va trinh
tu axit amin IDHI cla ngudi c6 thé dugc thiy lan luot & muc NM 005896.2 va
NP_005887.2 ciia GenBank. Trinh ty nucleotit va trinh ty axit amin ctia IDH1 ciing da
dugc boc 19, vi duy, trong: Nekrutenko et al., Mol. Biol. Evol. 15:1674-1684(1998);
Geisbrecht et al., J. Biol. Chem. 274:30527-30533(1999); Wiemann et al., Genome Res.
11:422-435(2001); The MGC Project Team, Genome Res. 14:2121-2127(2004); Lubec
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et al., Submitted (DEC-2008) to UniProtKB; Kullmann et al., Submitted (JUN-1996) to
the EMBL/GenBank/DDBJ databases; va Sjoeblom et al., Science 314:268-274(2006).

IDHI khéng d6t bién, vi dy, kiéu dai, xtic tic qua trinh loai b nhém carboxyl clia
isoxitrat theo cach oxy hoa thanh o-ketoglutarat, bang cach d6 khit NAD" (NADP")
thanh NADH (NADPH), vi dy, trong phan rng xudi:

Isoxitrat + NAD" (NADP") — a-KG + CO, + NADH (NADPH) + H'.

D3 phat hién ra ring cac dot bién ctia IDH1 c6 mit trong mét s6 t& bao ung thu
gy ra kha ndng méi clia enzym 14 xtc tdc qua trinh khir a-ketoglutarat theo cach phu
thuéc vao NAPH thanh R(-)-2-hydroxyglutarat (2HG). Viéc san sinh 2HG duoc tin 13
g6p phén vao sy hinh thanh va tién trién cia bénh ung thu (Dang, L et al, Nature 2009,
462:739-44).

Céc hop chét hitu ich trong diéu tri bénh ung thu khang thubc dugc mo ta trong, vi
du WO 2009/150248A1. Hop chét dé st dung trong diéu tri bénh ung thu dic trung &
chd c6 dot bién IDH duge mb ta trong, vi du WO 2011/072174A1.

Do d6, viéc trc ché IDH1 d6t bién va hoat tinh m&i ciia né 1a cach didu tri tidm
ning ddi véi bénh ung thu. Do d6, dang c6 nhu cdu vé céc chit te ché cac thé dot bién
IDH1 c6 hoat tinh méi alpha hydroxyl.

Ban chit ky thuit cia sang ché

Muc dich ctia sang ché 1a dé xuit cac hop chét va ché phim dé sir dung trong viéc
didu tri bénh ung thu dic trung bdi sy ¢6 mit cta alen dot bién ctia IDH]1 hoac IDH2.
Viée diéu tri nay bao gém bude cho dbi tuong c6 nhu ciu diéu tri bénh dung hop chit c6
cong thie I, hodc mudi dugce dung, chét hd bién, dang déng vi hodc hydrat ctia no, trong
do:

R? o R* cong thuc I

R'1a C4-Cy carboxyclyl tity y dugc thé;
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mdi nhém R?* va R? doc 1ap dugce chon tir aryl tuy v duoc thé hodc heteroaryl tuy y

dugc thé;

R* 1a alkyl, aryl ty ¥ dugc thé, heteroaryl tiy y dugc thé, aralkyl tily ¥ duoc thé,
hoic heteroaralkyl tity y duogc thé;

vong A 1a vong khong thom ¢ 4 dén 6 canh, ¢6 0 dén 1 nguyén tir khac loai bd
sung duoc chon tir N, O hodc S, trong d6 vong A tiy y duoc thé béng mot hodc hai nhom
R’;

mdi nhém R’ doe lap 1a halo; -CF3; -CN; -ORG;-N(R6)2; -C(0)C,-C, alkyl; C-Cy
haloalkyl; C;-Cy4 alkyl tily y dugc thé bang -OR® hodc -N(R®),; -O-C;-C, alkyl thy y duoc
thé bang halo, -OR® hodc -N(R®); -SO,N(R®),; -S04(C1-Cy alkyl); -NRSO,R®; C5-Cs
carboxyclyl tiy y dugc thé bing mot hodc hai nhém RS -0-(C;3-Cq carboxyclyl tuy y
duoc thé bf?lng mot hodc hai nhém RG); heteroaryl ¢6 5 dén 6 canh; -C;-C4 alkyl-C(O)O-
C-C, alkyl; hodc -C(0)0O-C,-C, alkyl; hodc

m&i nhém R® d6c 14p 1a H hoic C,-C; alkyl.

Hop chét ¢6 cong thie I e ché IDH1/2 dot bién, dic bist la IDHI dot bién co
hoat tinh méi alpha hydroxyl. Sang ché con d& xudt cac duoc phim chia hop chét co
cdng thure L.

MG ta chi tiét sang ché

Chi tiét vé cau tric va sy b tri clia céc thanh phan néu trong ban mé ta dusi day
hodc dugc minh hoa béng c4c hinh v& khong nhim giéi han pham vi ctia sang ché. Cac
phuong 4n khac va cac cach khac dé thuc hién sang ché hoan toan dugc bao gbém. Ngoai
ra, cac cum tir va cac thuft nglt duge dung trong ban mé ta ndy nhim muc dich mé ta va
khong nén dugc xem 1a nhdm muc dich gii han pham vi cta sang ché. viéc sir dung
“bao gém”, “chira, hodc “co”, “gém”, “ké ca”, va cac bién thé cia ching trong ban mé ta
ndy, bao ham ca cac ddi tuong duoc liét ké dudi day va cic phuong an twong duong cua

ching cfing nhu céc dbi tugng bd sung.
Dinh nghia:

Thuét ngir “halo” hogic “halogen” dugc dung dé chi gbc bat ky chita flo, clo, brom

hoac i6t.
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Thuét ngit “alkyl” dugc dung dé chi mach hydrocacbon ma c6 thé 1a mach thang
hodc mach nhanh, chira sb nguyén tir cacbon quy dinh. Vi du, C;-Cy; alkyl biéu thi nhém
c6 thé c6 1 dén 12 (ké ca 12) nguyén tir cacbon. Thuat ngit “haloalkyl” dugc ding d& chi
alkyl trong d6 mot hogc nhiéu nguyén tir hydro dugc thé bing halo, va bao gdm ca cac
gbc alkyl trong d6 tht ca céc nguyén tir hydro dugc thé bang halo (vi du, perfloalkyl).
Céac thuat ngit “arylalkyl” hodc “aralkyl” dugc ding dé chi gbc alkyl, trong d6 nguyeén tr
hydro ctia alkyl dugc thé bing nhoém aryl. Arylalkyl hogc aralkyl bao gém céc nhom,
trong d6 nhidu hon mot nguyén tir hydro di duoc thé bing nhém aryl. Cac vi du vé
“arylalkyl” hodc “aralkyl” bao gdm cac nhém benzyl, 2-phenyletyl, 3-phenylpropyl, 9-
florenyl, benzhydryl, va trityl. Cac thudt ngit “heteroarylalkyl” hodc “heteroaralkyl”
duge dung dé chi gde alkyl, trong d6 nguyén tir hydro ciia alkyl dwoc thé bing nhém
heteroaryl. Heteroarylalkyl hogc heteroaralkyl bao gdm céc nhém, trong d6 nhidu hon
mdt nguyén tir hydro di dugc thé bing nhém heteroaryl.

Thuat ngit “alkylen” dugc dung dé chi alkyl hoa tri hai, vi dy, -CH,-, -CH,CH,-,
va -CHzCHzCHz-.

Thuét ngit “alkenyl” dugc ding dé chi hydrocacbon mach nhanh hodc mach thing
chira 2 dén 12 nguyén ti cacbon va c6 mot hodc nhidu lién két ddi. Cac vi du v& nhém
alkenyl bao gém, nhung khéng chi gi¢i han &, cic nhém alyl, propenyl, 2-butenyl, 3-
hexenyl va 3-octenyl. Mot trong s cac nguyén tir cacbon cua lién két doi c6 thé tuy y 1a
diém gén clia phan tir thé alkenyl. Thuét ngit “alkynyl” dé chi hydrocacbon mach nhanh
ho#@c mach théng chita 2 dén 12 nguyén tir cacbon va dugc dédc trung ¢ viéc ¢c6 mdt hodc
nhiéu lién két ba. Céc vi du v& nhém alkynyl bao gdm, nhung khong chi gidi han o,
etynyl, propargyl, va 3-hexynyl. Mot trong s§ céc nguyén tir cacbon ctia lién két ba co

thé tly v 12 dim gén cua phin tir thé alkynyl.

Thuat ngit “alkoxy” dugc dung dé chi gbe -O-alkyl. Thuat ngit “haloalkoxy” duoc
dung dé chi alkoxy, trong d6 mét hodc nhidu nguyén tir hydro dugc thé bang halo, va bao
gdm céc gdc alkoxy, trong d6 tit ca cac nguyén tir hydro dugc thé bing halo (vi dy, perf-

loalkoxy).

Thuét ngit “carboxyclyl” dugc ding dé chi hé vong hydrocacbon dang mdt vong,

hai vong hodc ba vong ma khong hoan toan thom, trong d6 nguyén tir bat ky trén vong c¢6
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kha nang thay thé c6 thé dugc thé bing mot hodc nhidu phan tir thé. Carboxyclyl c6 thé
12 no hoan toan hoic no mét phan. Carboxyclyl hai vong hoic ba vong c6 thé chira mot
(trong truong hop hai vong) hodc dén hai (trong trudng hop ba vong) vong thom, chimg
ndo it nhat moét vong trén carboxyclyl la khéng thom. Trir khi ¢6 quy dinh khac, nguyén
tir vong bét ky d& thé trén carboxyclyl c6 thé dugc thé bing mdt hoac nhidu phan tr thé.

Thuat nglt “aryl” dugc dung dé chi hé vong hydrocacbon mét vong, hai vong,
hodc ba vong hoan toan thom. Céc vi du vé gbc aryl 1a phenyl, naphtyl, va antraxenyl.
Trir khi c6 quy dinh khéc, nguyén tir vong bat ky cta nhém aryl c6 thé duoc thé bing

mdt hodc nhidu phin tir thé.

Thuat ngit “xycloalky]l” dugc dung trong ban mé ta nay dé chi nhém hydrocacbon
no mdt vong, hai vong, ba vong hodc da vong. Trir khi ¢6 quy dinh khac, nguyén tir vong
bét ky 6 thé dugc thé bing mét hodc nhidu phin tir thé. Céc nhém xycloalkyl c6 thé
chira cac vong ngung tu. Cac vong ngung tyu 1a cac vong c6 chung ciing mot nguyén tir
cacbon. Céc vi du vé gbe xycloalkyl bao gbm, nhung khong chi gidi han &, xyclopropyl,
xyclohexyl, metylxyclohexyl, adamantyl, va norbornyl. Trir khi c6 quy dinh khac,

nguyén tir vong bét ky c6 thé duoc thé bing mot hoic nhiéu phén tir thé,

Thuét ngt "heteroxyclyl" dugc dung dé chi ciu tric vong dang mdt vong, hai
vong hodc ba vong ma khong hoan toan thom va chira mét dén bén nguyén tr khac loai
ddc 14p duoc chon tir N, O, hoidc S trong mdt hodc nhidu vong. Heteroxyclyl c6 thé 14 no
hoan toan hozic no mot phan. Heteroxyclyl hai vong hodc ba vong ¢6 thé chira mét (trong
trudng hop hai vong) hodc dén hai (trong truong hop ba vong) vong thom, chirng nao it
nh4t mét vong trong heteroxyclyl 1a khong thom. Trir khi ¢6 quy dinh khéc, nguyén tir
vong bat ky d& thé trong heteroxyclyl c¢6 thé duogc thé bang mdt hodc nhidu phan tir thé.
Céc nhom heteroxyclyl bao gém, vi du, thiophen, thiantren, furan, pyran, isobenzofuran,
chromen, xanten, phenoxathiin, pyrol, imidazol, pyrazol, isothiazol, isoxazol, pyridin,
pyrazin, pyrimidin, pyridazin, indolizin, isoindol, indol, indazol, purin, quinolizin,
isoquinolin, quinolin, phtalazin, naphtyridin, quinoxalin, quinazolin, xinolin, pteridin,
carbazol, carbolin, phenanthridin, acridin, pyrimidin, phenanthrolin, phenazin,

phenarsazin, phenothiazin, furazan, phenoxazin, pyrolidin, oxolan, thiolan, oxazol,
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piperidin, piperazin, morpholin, lacton, lactam nhu azetidinon va pyrolidinon, sultam,

sulton, va cac nhom tuong tu.

Thuat ngit “heteroaryl” dugc dung dé chi hé vong mdt vong, hai vong, hoic ba
vong ¢6 1 dén 3 nguyén tir khac loai néu 13 mét vong, 1 &én 6 nguyén tir khac loai néu 1a
hai vong, hodc 1 dén 9 nguyén tir khac loai néu 1a ba vong, nguyén tir khac loai nay doc
1ap duoc chon tir O, N, hodc S, trong d6 mdi vong trén heteroaryl 1a hoan toan thom. Tru
khi ¢6 quy dinh khac, nguyén ti vong bat ky dé thé trén heteroaryl c6 thé dugc thé bing
mot hodc nhiéu phan tir thé. Cac thuat ngit “hetaralkyl” va “heteroaralkyl” dugc dung
trong ban md ta ndy dé chi nhom alkyl dugc thé bing nhém heteroaryl. Cac nguyén tir
khac loai trén vong ciia cac hop chét theo sang ché bao gém N-O, S(0), va S(0),.

Thust ngit “dugc thé” chi su thay thé nguyén tir hydro biang gbc khéc. Céc phén tir
thé thudng bao gbm alkyl (vi dy, alkyl mach thing hoc mach nhénh C1, C2, C3, C4, C5,
Ce, C7, C8, C9, C10, Cl11, C12), xycloalkyl, haloalkyl (vi dy, perfloalkyl nhu CF3), aryl,
heteroaryl, aralkyl, heteroaralkyl, heteroxyclyl, alkenyl, alkynyl, xycloalkenyl,
heteroxycloalkenyl, alkoxy, haloalkoxy (vi du, perfloalkoxy nhu OCF;), halo, hydroxy,
carboxy, carboxylat, xyano, nitro, amino, alkyl amino, SOsH, sulfat, phosphat,
metylendioxy (-O-CH,-O- trong d6 cac nguyén tir oxy duoc gén vao cc nguyeén tir lan
cén), etylendioxy, oxo (khong phai 13 phan tir thé trén heteroaryl), thioxo (vi du, C=S)
(khéng phai 1 phan tir thé trén heteroaryl), imino (alkyl, aryl, aralkyl), S(O),alkyl (trong
d6 n bing 0 dén 2), S(0), aryl (trong d6 n bing 0 dén 2), S(O), heteroaryl (trong d6 n
bing 0 dén 2), S(O), heteroxyclyl (trong d6 n bing 0 dén 2), amin (mono-, di-, alkyl,
xycloalkyl, aralkyl, heteroaralkyl, aryl, heteroaryl, va hén hop clia chiing), este (alkyl,
aralkyl, heteroaralkyl, aryl, heteroaryl), amit (mono-, di-, alkyl, aralkyl, heteroaralky]l,
aryl, heteroaryl, va hén hop cua chung), sulfonamit (mono-, di-, alkyl, aralkyl,
heteroaralkyl, va hén hop clia ching). Theo mot khia canh, cdc phin tir thé trén mot
nhém déc 14p 1a mot phén tir thé bit ky, hoic phan nhém phin tir thé bt ky trong sb cac
phén tir thé néu trén. Theo khia canh khac, c6 thé chinh phén tir thé duoc thé bing phén

tir thé bét ky trong sb céc phan tir thé néu trén.

Thut ngit “chét h bién” dugc ding d chi m3i trong s8 hai hosc nhiéu chit ddng

phan cta hop chét (vi du, hop chét theo sang ché nay) ma c6 thé tdn tai can bang cung
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v6i nhau, va d& dang hoan déi 1an nhau bing cach di tri nguyén ti hydro hodc proton,

két hop viée chuyén lién két don va lién két d6i bén canh.

Thuét nglt “lugng 2HG ting” dugc dung trong ban md ta ndy cé nghia 1a 10%,
20% 30%, 50%, 75%, 100%, 200%, 500% hogc nhiéu 2HG hon ¢ mit trong ddi tugng
ma khong mang alen IDH1 hoic IDH2 d6t bién. Thuét ngit “lugng 2HG ting” c6 thé chi

luong 2HG trong té bao, trong khéi u, trong co quan chira khdi u, hodc trong dich thé.

Thuét ngft “dich thé” bao gdm mét hogc nhidu dich 6i xung quanh bao thai, thé
dich chtra nudc, mau (vi du, huyét thanh), huyét thanh, dich ndo tly, ray tai, dudng chép,
dich Cowper, tinh dich nit, dich k&, bach huyét, sita tir v, dich nhdy (vi du, nuéc mdi
hogc dom dai), dich mang phdi, mu, nudc bot, ba nhon, tinh dich, huyét thanh, md hoi,

nudc mat, nude tieu, dich ti€t tir &m dao, hoic chat ndn.

Thuét ngit “trc che” hodc “phong ngira” dugc ding trong ban mé ta nay bao gém
¢4 viéc uc che va ngén ngira hoan toan va mot phan. Chat trc ché ¢é thé e ché hoan toan

hoac mot phén.

Thuat ngit “diéu tri bénh” ¢6 nghia la lam gidm, ngén chan, lam suy giam, 1am
gidm bét, 1am ngumg, hogc 1am n dinh sy phat trién hodc dién tién cua bénh ung thu (v
dy, bénh ung thu dugc bdc 1§ trong ban mo ta nay), lam gidm bt mirc d6 nang cua bénh

ung thu hodc cai thién cac triéu chimg lién quan dén bénh ung thur.

Thudt ngit lugng clia hgp chat hitu hidu dé didu tri rbi loan bénh ly, hoc “lugng
hitu higu dé diéu trj bénh”, dugc ding trong ban mb ta nay dé chi luong ctia hop chit co
hiéu qua, sau khi ding mdt hodc nhiéu lidu cho dbi tuong, trong viéc didu tri t& bao, hoac
dé chita bénh, lam giam, lam diu hodc céi thién cho dbi twong méc réi loan ning hon

mitc d6 mong doi khi khéng diéu trj theo cach nay.

Thuat ngit “ddi tugng” dugc ding trong ban mé ta nay nhim bao gém ngudi va
dong vat khong 1 nguoi. Ddi tugng 14 ngudi dugce l4y vi du, bao gdm bénh nhan méc rdi
loan, vi du, réi loan dugc boc 16 trong ban mé ta nay hodc d6i tuong binh thuong. Thuat
ngit “ddng vat khong phai 1a ngudi” theo sdng ché bao gdm tit ca cac dong vat c6 xuong
séng, vi dy, dong vat khong phai la dong vat c6 va (nhu ga, dong vt ludng cu, loai bod

sat) va dong vat c¢é v, nhu cac dong vat linh trudng khong phai 1a ngudi, dong vat da
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duoc thuan hoa va/hodc dong vat hitu dung trong néng nghiép, vi du, clru, chd, méo, bo,
lon, v.v.

Céc hop chét

Sang ché dé xuét hop chét ¢c6 cong thie I hodc mudi duge dung, chét h3 bién,

dang ddng vi hodc hydrat cta né, trong do:

R2 o R cong thie I
R'1a C4-Cy carboxyclyl tlly ¥ duoc thé;

mdi nhém R? va R ddc 14p duge chon tir aryl tiy ¥ dwoc thé hodc heteroaryl tiy ¥

duoc thé;

R’ 14 alkyl, aryl thy y dugc thé, heteroaryl tiy y duoc thé, aralkyl tuy v dugc thé,
ho#c heteroaralkyl thy y dugc thé;

vong A 1a vong khéng thom ¢6 4 dén 6 canh, c6 0 dén 1 nguyén tir khac loai bd
sung dugc chon tir N, O hodc S, trong d6 vong A ity y dugc thé bing mot hodc hai nhém
R’;

mdi nhém R doc lap 1a halo; -CF5; -CN; -OR6;-N(R6)2; -C(O)C;-C, alkyl; C-Cy4
haloalkyl; C-C4 alkyl ty y duge thé bang -OR® hodc -N(R®),; -O-C;-C; alkyl tiy ¥ duorc
thé bang halo, -OR® hogic -N(R®); -SO,N(R®),; -SO5(C;-C, alkyl); -NR®SO,R®; C5-Cs
carboxyclyl tlly ¥ dugc thé biang mot hodc hai nhém RS, -0-(C;3-Cg carboxyclyl tuy y
duge thé béng mot hodc hai nhém Ré); heteroaryl ¢6 5 dén 6 canh; -C,-C, alkyl-C(O)O-
C,-C, alkyl; hodc -C(0)0O-C,-C4 alkyl; hodc

mdi nhém R® doc 1ap 1a H hogic C;-C; alkyl.

Sang ché con dé xuét hop chét ¢o cong thie T hodc mubi duoce dung hodc hydrat

cua no, trong do:

R 0 R cOng thue I
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R'1a C4-Cy carboxyclyl tity y duoc thé;

mdi nhom R? va R doc 1ap dugc chon tir aryl tuy y duge thé hoac heteroaryl tuy y
dugc thé;

R* 1a alkyl, aryl tity y dugc thé, heteroaryl tiy y duge thé, aralkyl tiy y duoc thé,
hotc heteroaralkyl tiy y duoc thé;

vong A 1a vong khong thom c6 4 dén 6 canh, c6 0 dén 1 nguyén tir khac loai bd
sung duge chon tir N, O hoic S, trong d6 vong A tlly ¥ duge thé bang mot hodc hai nhém
R’;

mdi nhém R’ dbc ldp 1a halo, -CF, -CN, -ORS, -N(R%),, -C(O)CH,; C;-Cs
haloalkyl, C;-C; alkyl tlly y duoc thé bang —OR® hodc -N(R®),; hoidc

mdi nhém R® déc 1ap Ia H hodc C,-C; alkyl.

Séng ché con dé xuit hop chit c6 cong thire I hodc mudi duoe dung, chét hd bién,

dang ddng vi hoic hydrat ctia n6, trong do:

. .L A
7 o
H R2 0 R¢ cong thue I

R'la C4-C carboxyclyl tity v duoc thé béng mot dén ba nhém R

mdi nhom R? va R® ddc 1ap dugc chon tir aryl hodc heteroaryl, trong d6 aryl hoic
heteroaryl ndy doc lap tly y duoc thé béng mdt dén ba nhém R7;

R 1a alkyl, aryl, heteroaryl, aralkyl, hodc heteroaralkyl, trong d6 aryl, heteroaryl,
aralkyl, va heteroaralkyl nay doc lap tity y duoc thé bang mot dén ba nhém R’;

vong A 1a vong khong thom ¢6 4 dén 6 canh, c6 0 dén 1 nguyén tir khéc loai bd
sung dugc chon tir N, O hogc S, trong d6 vong A tlly y duoc thé bing mot hogic hai nhém
R’;

mdi nhém R va R’ doe 1dp 1 halo; -CFs; -CN; -OR%-N(R®),; -C(0)C;-C, alkyl;
C;-C4 haloalkyl; C;-Cy alkyl ty ¥ dugce thé bang -OR® hogc -N(R®),; -O-C;-C; alkyl tily
¥ dugc thé bang halo, -OR® hoic -N(R®),; -SO,N(R®),; -SO,(C;-Cy alkyl); -S(0)-C4
alkyl, -NRGSOzRé; C3-Cs carboxyclyl tuy y dugc thé bé'mg mot hodc hai nhém RS; -O-
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(C3-Cg carboxyclyl tiy v duoc thé bang mdt hodc hai nhém R®); heteroaryl c¢6 5 dén 6
canh; -C;-C, alkyl-C(O)O-C,-C, alkyl; hodc -C(O)O-C;-C4 alkyl; hoic

mdi nhém R® déc 14p 14 H hoic C;-C, alkyl.

Séng ché con dé xudt hop chét c6 cong thue I hoic mubdi duge dung, chét hd bién,

dang ddng vi hodc hydrat cta no, trong do:

R? 0 R¢ cong thue I

R' 1a C4-Cy carboxyclyl thy ¥ duoc thé bing mot dén ba nhom R’;

mdi nhém R? va R ddc lap dugc chon tir aryl hodc heteroaryl, trong d6 aryl hodc
heteroaryl nay doc 1ap tiy y dwoc thé bing mot dén ba nhém R’

R* 12 alkyl, aryl, heteroaryl, aralkyl, hodc heteroaralkyl, trong d6 aryl, heteroaryl,
aralkyl, va heteroaralkyl nay doc lap tlly y dugc thé bang mot dén ba nhém R,

vong A 1a vong khong thom ¢6 4 dén 6 canh, c6 0 dén 1 nguyén tir khéc loai bd
sung dugc chon tir N, O hodc S, trong d6 vong A tiy y duoc thé bang mot hodc hai nhém
R’;

m&i nhém R® va R doc 1ap 1a halo, -CF3, -CN, -OR®, -N(R®),, -C(0)CHs; C;-C;
haloalkyl, C,-Cs alkyl tiry y dugc thé béng —OR® hoic -N(Rﬁ)z; hoac

mdi nhom R® ddc 14p 1a H hodc C;-C; alkyl.

Theo mét phwong 4n, R' 1a tiy y duoc thé C4-Cy xycloalkyl. Theo mot khia canh
clia phwong 4n nay, R' 14 C4-Cg xycloalkyl tlly y dugc thé bang mot dén ba nhém R’
Theo khia canh khéc ctia phuong 4n nay, R' 14 Cy, Cs, hodc Cy xycloalkyl tly ¥ duoc thé
bing mot dén hai nhém R’ va R7 1a halo. Theo khia canh khac cua phirong 4n nay, R' 1a
C4 hodc Cg xycloalkyl tiy y dugc thé bing mot dén hai nhom R” va R’ 1a halo. Theo khia

canh khéc nita clia phuong 4n ndy, R'cé cong thic
F
I T GNG E
. t . -
F , f N, f; ~ _

, ; hodc
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Theo khia canh khéc nita cia phuong 4n nay, R'c6 cong thic

, , hodc
Theo phwong an khac, R?*14 aryl tiry ¥ duoc thé. Theo mot khia canh cia phuong
an nay, R* 14 aryl thy ¥ duoc thé bing mot dén ba nhém R’. Theo khia canh khéac ciia

phuong an nay, R? 1a phenyl tily y duoc thé bing mot dén hai nhém R’ va R 1a -Cl.

Theo phuong 4n khac, R* 14 aryl ty ¥ dugc thé hoac aryl heteroaryl tuy y dugc
thé. Theo mdt khia canh cia phuong 4an ndy, R’ heteroaryl tly ¥ dugc thé. Theo khia
canh khac clia phuong 4n nay, R? 13 heteroaryl ty ¥ dwoc thé bing mét dén ba nhém R,
Theo khia canh khic nita cia phwong 4n nay, R’ 1a pyridinyl, indazolyl,
benzoimidazolyl, indolyl, hodc N-metylindolyl, trong dé mdi nhém R> tly ¥ duoc thé
bang mot R’, trong d6 R”1a —F. Theo khia canh khéc ctia phuong 4n nay, R® aryl tuy y
duoc thé. Theo khia canh khac clia phwong 4n nay, R® 13 aryl tiy y duoc thé bing mot
dén ba nhém R’. Theo khia canh khac nita ciia phuong 4n nay, R® 1a phenyl tuy y dugc
thé bﬁng mét R, trong do R’14 -F. Theo khia canh khac nita cia phuong an nay, R} 1a
phenyl tlly ¥ dugc thé bing mot hodc hai nhém R’, trong 6 mdi nhém R’ doc lap 1a
halo; -CN; -N(R®),; C;-C, alkyl tiry ¥ dugc thé bing -OR®; -O-C;-C, alkyl tiy ¥ duge thé
bang halo, hodc -OR®; -SO,N(R®),; -SO,(C;-Cy alkyl); -S(0)-C 14 alkyl, -NR*SO,R®; C;-
Cs carboxyclyl tuy ¥y dugc thé bing mot RS -0O-(C;-Cg carboxyclyl); heteroaryl c6 5
canh. Theo khia canh khac nita ciia phuong 4n nay, R? 1a phenyl tiy ¥ dugc thé bang mot
hodc hai nhém R’, trong d6 mdi nhém R’ doc lap la -F, -SO,NH,, -SO,CH;, -
S(O)CHs, -CN, metoxy, -OCH,0H, -CH,0H,-
-SO,N(CHz),, -SO,NHCH3;, -NHSO,CH3;, -CH,CH,OH, -N(CHj),, t-butyl, xyclopropy-
I, -C(OH)(CHj),;, -OCFs;, -OCHF,, -O-xyclopropyl, -1-metyl-xyclopropyl, hoic
pyrazolyl.

Theo phuong 4n khac, R*1a aryl tuy y duogc thé, heteroaryl tity y duoc thé, aralkyl
tly v duge thé, hodc heteroaralkyl tily y dugc thé. Theo mdt khia canh cua phuong an
nay, R* 1a aryl, heteroaryl, aralkyl, hodc heteroaralkyl, trong d6 aryl, heteroaryl, aralkyl,
va heteroaralkyl nay doc 1ap tiy y duoc thé bing mot dén ba nhém R’. Theo khia canh
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khac ctia phuong an nay, R* 1a aryl hodc heteroaryl, mdi aryl hogc heteroaryl tuy y dugc
thé bang mot dén ba nhém R’. Theo khia canh khic clia phuong 4n nay, R* 1a aryl c6 6
canh hoic heteroaryl c6 5 dén 6 canh, trong d6 aryl hodc heteroaryl nay tuy y duoc thé
bing mot dén ba nhém R’. Theo khia canh khéc nita ctia phuong 4n nay, R*1a nhom cé

cong thiec:

O @QGG"\Q"X

\NVV‘

\/M;ﬁ G - \_J )\/

dc N——NH | trong d6 mdi

[

thanh phin cta R? tity y duoc thé bang mot hogc hai nhém R’ va mai nhém R’ doc lap la
F, Cl, metyl, CF3, CN, OMe, hodc N(R6)2. Theo khia canh khac nita cia phuong 4n nay,

R*co cong thirc:

s

Lot
(ot
)
()t
z\_/ 3
PO

0:2\
O+

|
N whae ~an dan
I / ) R100 . N Nl N R100
F F F

, trong d6 m&i nhém R'® doc 1ap
1a H, metyl, F, Cl, CF5, CN, OCHj;, hodc N(R6)2. Theo khia canh khac nita ctia phuong 4n

R10 R100, R100, hOé.C

nay, R*¢6 cong thirc:
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| . . P ORI PO MV e
NI)\N NI)} Nl)ﬁ N| N I N N/Ko N N/KNH
b l\) b K/N > kN/ b / b N/ b \=/ b \o / > \=-/ b
./vlvv \’V'VV‘ ' I ! !
VAV ¥,V VAV, Y,V VoV, Y,V LAAA
Z N\ N)E % /\ 7 N
N s N s N NH
H\N /’ LNH, Ls , Ng, \-:_/, \N~J , N‘NH R100
whne
N \ ‘NI\N\ \IVIVV‘
I R100
a8 "l
aw | N Nam hoie N2 | trong d6 R'C 1a H, metyl, F, CL, CF,, CN,
OCH3;, hodc N(R6)2. Theo phuong an khac nita, R*co cong thure:
wAne
NN N/&\ I I N>

I | | ~an
N)\N N)ﬁ Nl N s l
, U , M/N , A , LS \:_/ , R0 A R100
e o

/
/

= R hoadc Z trong do R 13 H, metyl, Cl, CF;, CN, OCHj, hoic

N(R®), va R 1a H, F hofic metyl.
(o}
ti ’
7
J\\‘;"\ * 'HL \ %

b b

H
S
i o ! o
= L= NOWNSING!
0 o
J N J N }LL, N\* :Lﬁ_ N o N o -~ N (
‘-Li J}{q\a ’E _rlf\\'\* ’ J\(\\/\ ’ Jv:\l\“ ’ Jv:\l\* , ./v:v\t ,

Theo phuong 4n khéc, vong A c6 cdng thirc
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L L

N
hoac ™" | trong @6 g biéu thi phin gén vong A vio gbc amit cla cong thirc

*

va é biéu thi vong A gin vao R*; va mdi thanh phin clia vong A tiy ¥ duge thé bang

N

\
mot hoic hai nhém R’. Theo phuong an khéc, vong A cé cdng thirc ~T

£>= L% I% Klo,Ll

H b} b b

( j\ L >=0 ,Lilo

trong d6 —g_ biéu thi phin gén vong A vao gbc amit ¢ cong thirc vé_g— biéu thi vong
A gén vao R*; va mdi thanh phén cua vong A tly y duoc thé béng mot hodc hai nhém R°.
Theo mét khia canh ciia phuong 4n nay, mdi nhém R’ doc 1ap 14 halo; -ORS; -C(O)C-C4
alkyl; C,-C4 alkyl tly y duge thé béng -OR®; -C;-Cs carboxyclyl tity v duoc thé bé'tng mot
hoic hai nhém R®; -C;-C, alkyl-C(0)O-C;-C, alkyl; hodc -C(0)O-C;-C, alkyl. Theo mdt
khia ~ canh  cla phuong 4n nay, méi nhém R’ doc  lap
la -OH, -F, -CH,CH,OH, -CH,C(O)OCH,CHs, -C(0)O-t-butyl, xyclopropyl, metyl
hodc -C(O)CHj3. Theo mét khia canh ciia phuong 4n ndy, méi nhém R> doc lap 1a metyl
hodc -C(O)CHj. Theo khia canh khac ctia phuong 4n ndy, vong A c6 cong thic:

WSRO NG NG

, hoéc
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Theo khia canh khic ctia phuong 4n nay, vong A c6 cong thirc:
0 (o)
DN NGNS
XA ST S T T T I g

, ; » hodc
Séng ché con dé xuét hop chét c6 cdng thirc II hodc mudi duge dung hodc hydrat
cua no, trong do Rl, Rz, R’ , vong A va R*1a nhu duogc x4c dinh trong cdng thirc I hodc

phuong an bt ky trong sb cac phuong an néu trén.

0 IIR:‘
R1 N W A/\
Y \”\“\\ T Xo
H R2 0 R4

Sang ché con dé xuét hop chét ¢6 cong thic II-a hoic mudi dugc dung hoic

cong thuc 1T

hydrat ctia né, trong d6 R', R*, vong A va R’ 1a nhu duge xac dinh trong c6ng thirc I hoic
phuong 4n bét ky trong s6 cac phuong 4n néu trén.

,To AP

F

(o]
R! N A X
YTy rT
(o]

R4

-4

=

R7
cong thuc II-a

Sang ché con dé xuit hop chét ¢ cong thic Il-a-1 hodc mubdi dugc dung hodc
hydrat ctia né, trong d6 R', R, vong A va R”1a nhu dugc xac dinh trong c6ng thirc I hoic
phuong 4n bt ky trong sb cac phuong 4n néu trén va R° 1a CR!! hodc N trong d6 R" 1a
-F, -SO,NH,, -SO,CH3, -CN, metoxy, -OCH,0H, -CH,0H, -SO,N(CHj3),, -SO,NHCH,,
-NHSO,CHs, -CH,CH,0H, -N(CHa),, t-butyl,
xyclopropyl, -C(OH)(CH;),, -OCF5;, -OCHF,, -O-xyclopropyl, -1-metyl-xyclopropyl,
hoéc pyrazolyl.
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o

i E T
cong thure I1-a-1

Sang ché con dé xuét hop chét ¢6 cong thirc II-b hodic mudi duoc dung hoac

Z

=

hydrat ctia no, trong d6 R', R*, va vong A 1a nhu dugc xéc dinh trong cong thirc I hodc
phuong 4n bit ky trong s6 cac phuong 4n néu trén; R” 1a H hodc Cl; va va R'* 1a CR!!
hoge N  trong d R'"Y 1a -F, -SO,NH,  -SO,CH;, -CN,
metoxy, -OCH,OH, -CH,OH, -SO,N(CH;3),, -SO,NHCH;, -NHSO,CH-
3» “CHCH,OH, -N(CHjs),, t-butyl, xyclopropyl, -C(OH)(CH;),, -OCF;, -OCHF,, -O-xyc-
lopropyl, -1-metyl-xyclopropyl, hoéc pyrazolyl.

[o}
R! N CD\
TY T
H (o) IL‘*
Cl R”
cong thuc II-b

Sang ché con dé xuit hop chét c6 cdng thie II-b-1 hodc mubi dugc dung hoac
hydrat cfia né, trong d6 R', R*, va vong A 1a nhu duogc x4c dinh trong cong thic I hodc

phuong an bét ky trong sé cac phuong 4n néu trén va R” 1a H hoic CL.

A

Fh\ \”\\“
R7
CI:
cong thuc I1-b-1

-17-

n—32=
>



21962

Theo phuong an khac cé cong thire 11, 1I-a, II-a-1, II-b, hodc II-b-1,
R'co cong thurc:

F

b

R*co cong thuc:

R101

mo, hoic N trong d6 R'® Ia H, metyl, Cl, CF;, CN, OCH;, hoiic
N(R®), vaR'"" 1a H, F hoic metyl;

vong A c¢6 cong thirc:

L o LA

N
7 JL\\I\* |
(o)
IOWNe
N, X /K
| |
JVIV\* \IVIV\* .

Céc phuong an khéc nita theo séng ché bao gbm td hop mét hodc nhidu phuong an

hoac
cu thé néu trén.

Theo phuong 4n khéc, cac hop chat lam vi du ¢6 cdng thire I dugce thé hién trong

Béang 1 dudi day.
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Hop Hop
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Séng ché con dé xudt phuong phép diéu ché cac hop chit c6 cong thire I hodc hop
chit theo phuong 4n bat ky trong s cac phuong 4n duge boc 19 trong ban md ta nay, bao
A
o
gdm viéc cho R'NC phéan Gng véi R2CHO, R°NH, va o me , trong d6 RY Ia H

HO

hoac R* va R, R%L R, R* va vong A nhu dugc x4c dinh trong cong thirc I hoic theo
phuong 4n bét ky trong sb cac phuong 4n dugc bdc 16 trong ban mé ta nay. Theo mdt

khia canh cua cdc phuong phap nay, R* 1a alkyl.

Séng ché con dé xuit cac phuong phép dé tao ra cac hop chit c6 cong thire I hodc

hop chit theo phuong 4n bt ky trong sd cac phuong 4n duoc boc 16 trong ban mo ta nay,
HO A

o
H

bao gdém budc (1) cho R'NC phan tng v6i R*CHO, R°NH, va o , dé tao

o Rf‘ o R3

NG )k( \”/CD\ R )H/L\N/(‘B\

N \o \N N \o
! va (2) cho ! ! phin tng v&i R*-

Ra
R1
)S/ \n/(|>\ 0

halogenua d tao ra H R¢ ; trong d6 R* aryl tlly ¥ duoc thé hoic

heteroaryl ty v dwoc thé; va R!, R?, R®, R* va vong A nhu duge xac dinh trong cong
thirc I hodc theo phuong 4n bét ky trong sb cac phuong an dugce bdc 1o trong ban md ta
nay. Theo mét khia canh ctia cac phuong phap nay, R*1a aryl hodc heteroaryl, mdi nhém
duogc thé mot cach doc lap bing mot dén ba nhém R, Theo khia canh khac ciia phuong
phép néu trén, Rl, R2, R? , R4, R’ , R6, R va vong A la nhu dugc xac dinh trong phuong an

bat ky néu trong ban mo ta nay.

Céc hop chat theo sang ché c6 thé c6 mot hodc nhidu tam bét déi xtmg va do d6
ton tai & dang céc chét triét quang, cdc hdn hop triét quang, hdn hop ddng phan déi anh
khong déu, va hdn hop gdm cac chit ddng phan, ciing nhu céc cht ddng phan dbi anh
riéng 1é hofic timg chdt ddng phan lap thé ma hdu nhu khong chita chét ddng phén déi
anh hofic chat ddng phan 1ap thé c6 thé c6 khéc. Thudt ngit “hiu nhu khong chira céc chét

ddng phén lap thé khac” dugc ding trong ban md ta ndy cé nghia 13 ché phim dugc lam
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giau hop chit c6 héa hoc 14p thé da chon & mét hodic nhiéu tim khong dbi xtmg da chon
it nhat khodng 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hodc 99%.
Thuét ngit “duge lam giau” c6 nghia 14 lugng hop chét c6 héa hoc 1ap thé da chon & mot
hogc nhiéu tdm khong dbi xtmg d& chon it nhit bing ty 1& phn trim di chi dinh cta ché
phdm. Céac phuong phép dé thu nhan hoic tong hop chit ddng phan déi anh hoic chat
dong phan 1ap thé cy thé ctia hop chat nhét dinh 13 da biét trong linh vyce k§ thudt ndy va
c6 thé duogc ap dung mot cach thich hop dbi véi cac hop chét cudi cung hodc nguyén liéu

ban dau hodc céc chat trung gian.

Theo mot phuong 4n, hop chit dugc 1am giau chit ddng phan lap thé cu thé it nhat
khoang 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hoic 99%.

Céc hop chit ¢6 cong thie L, I1, II-a, Il-a-1, II-b hodc II-b-1 con c6 thé chira mot
hodc nhiéu thay thé déng vi. Vi du, H ¢6 thé 13 & dang ddng vi bt k¥, bao gdm 'H, 2H (D
hogc doteri), va *H (T hodc triti); C ¢6 thé 1a & dang ddng vi bét ky, bao gdm 2C, °C, va
MC;0cothd 1a e dang dé)ng vi bt ky, bao gém %0 va B0; va cac déng vi tuong tu. Vi
du, hop chét nay dugc lam giau dang déng vi cu thé cta H, C va/hodc O it nhat khoang
60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 96%, 97%, 98%, hoic 99%.

Trir khi ¢6 quy dinh khac, néu hop chit dugce boc 16 duge goi tén hodc duge thé
hién béng cAu tric ma khong néu cy thé héa hoc 14p thé va c6 mot hoge nhidu tam khong
dbi xtmg, thi can phai hiéu ring n6 biéu thi tt ca cdc chit ddng phan lap thé ¢6 thé cia

hop chét nay.

Céc hop chat theo sang ché con c6 thé duge thé hién & nhiéu dang h3 bién, trong
céc trudong hop nay, sang ché 13 rang bao gbm tht ca céc dang hd bién cia cac hop chét
theo sang ché ndy, mic du chi mot dang hd bién c6 thé duoc thé hién (vi du, viéc alkyl
héa hé vong c6 thé xay ra tai nhidu vj tri, sang ché rd rang bao gOm tit ca cc san phim
phan tng nay). Tt ca céac dang ddng phan cta cac hop chét nay rd rang duoc bao gdm
trong séng ché.

Céc hop chat theo sang ché nay ¢6 thé duoc diéu ché theo céc quy trinh boc 1§ chi
tiét trong cac vi du va céc phuong phép tuong tu khdc ma chuyén gia trong linh vuc k¥
thuat nay da biét. Cac hop chit tao ra theo so dd bat ky trong s céc so dd duge néu dusi

day con c6 thé duoc cai bién (vi dy, théng qua bo sung cac phan ti the vao vong, v.v.) dé
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tao ra cac hop chét bd sung. Céac hudng diéu ché cu thé nay va cac hop chét thé hién
trong ban mo ti nay khong nhim muc dich gi6i han pham vi cila sang ché. Tinh thich
hop clia mdt nhém héa hoc trong céu tric ciia mot hop chét dé ding trong quy trinh téng
hop ctia hop chit khac thudc pham vi kién thie coa chuyén gia trong linh vuc ky thuét
ndy. Viéc bién nap héa hoc téng hop va cac phuong phép hoc vé& nhém bao vé (bao vé¢ va
khir bao vé) c6 thé 4p dung trong quy trinh tdng hop cac hop chét thich hop 13 d3 biét
trong linh vyc k¥ thudt ndy va bao gdm, vi du, c4c phwong phép da duoc boc 16 trong
Larock R, Comprehensive Organic Transformations, VCH Publishers (1989); Greene,
TW et al., Protective Groups in Organic Synthesis, 3 Ed., John Wiley and Sons (1999);
Fieser, L et al., Fieser and Fieser’s Reagents for Organic Synthesis, John Wiley and
Sons (1994); va Paquette, L, ed., Encyclopedia of Reagents for Organic Synthesis, John
Wiley and Sons (1995) va cac phién ban tiép theo cia chung.

Cac t6 hop phan tir thé va bién duoc phac thao theo sang ché nay chi 1a c4c t hop
tao ra cac hop chit 6n dinh.

C6 thé 1a thuan tién hosic mong mubn didu ché, tinh ché, va/hoic xir Iy mudi
tuong Umg cua hoat chét, vi du, mudi duge dung. Céc vi du vé mudi dugc dung d3 duoc
ban luan dén trong: Berge et al., 1977, "Pharmaceutically Acceptable Salts." J. Pharm.
Sci. Vol. 66, pp. 1-19.

Vi dy, néu hop chét nay 14 anion, hodc ¢6 nhém chic ma c6 thé 14 anion (vidu, -
COOH c6 thé 1a ~COO"), thi mudi ¢6 thé dugc tao ra véi cation thich hop. Céc vi du vé
cac cation vo co thich hgp bao gém, nhung khéng chi gi6i han &, cac ion kim loai kiém
nhu Na* va K, céc cation kiém thd nhu Ca®* va Mg®", va céc cation khac nhu AP, Cac
vi du vé cac cation hitu co thich hop bao gdm, nhung khong chi gi6i han ¢, ion amoni
(tee 1a NH,") va cac ion amoni dugc thé (vi du, NH;R", NH,R?", NHR*, NR*"). Céc vi
du vé mdt vai ion amoni duoc thé thich hop 1a cac ion thu duge tir: etylamin, dietylamin,
dixyclohexylamin, trietylamin, butylamin, etylendiamin, etanolamin, dietanolamin,
piperazin, benzylamin, phenylbenzylamin, cholin, meglumin, va tromethamin, cling nhu

axit amin, nhu lysin va arginin. Vi du vé& ion amoni bac bén théng thuong 13 N(CHs),".

Néu hop chét 14 cation, hodc c6 nhém chirc ma c6 thé 1a cation (vi du, -NH, ¢6 thé

1a -NH;"), thi mudi c6 thé dugc tao ra véi anion thich hop. Céc vi du v€ anion v6 co thich
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hop bao gom, nhung khéng chi gi¢i han &, cac anion thu duoc tir cac axit vé co sau:

clohydric, bromhydric, iohydric, sulfuric, sulfuro, nitric, nitro, phosphoric, va phospho.

Céc vi du vé anion hitu co thich hop bao gdm, nhung khéng chi gigi han &, cac
anion thu duogc tir cac axit hitu co sau: 2-axetyoxybenzoic, axetic, ascorbic, aspartic,
benzoic, camphorsulfonic, xinamic, xitric, edetic, etandisulfonic, etansulfonic, fumaric,
glucoheptonic, gluconic, glutamic, glycolic, hydroxymaleic, hydroxynaphtalen
carboxylic, isethionic, lactic, lactobionic, lauric, maleic, malic, metansulfonic, mucic,
oleic, oxalic, palmitic, pamoic, pantothenic, phenylaxetic, phenylsulfonic, propionic,
pyruvic, salixylic, stearic, suxinic, sulfanilic, tartric, toluensulfonic, va valeric. Cac vi du
vé anion polyme hitu co thich hop bao gdm, nhung khong chi gidi han @, cac anion thu

duogc tir cac axit polyme sau: axit tanic, carboxymetyl xenluloza.

Trir khi ¢6 quy dinh khéc, viéc d€ cap dén hop chat cy thé con bao gdm céc dang
muoi cia no.
Duogc pham va duong ding

Céc hop chit duoc dung theo céc phuong phdp dugc bdc 16 trong ban mé ta nay
c6 thé dugc bao ché cing v&i chét mang dugc dung hodc t4 dugc thanh cic ché phim
duoc dung trude khi duge dung cho ddi tuong. Theo phuong 4n khéc, cac ché phém
dugc dung nay con chita cdc tic nhan bd sung diéu tri bénh voi lugng hitu hidu dé dat
duge tac dung diéu bién bénh hogc cac tridu chimg clia bénh, ké ca cc loai di duoc boc

16 trong ban mo ta nay.

Thuat ngi “chét mang hodc t4 dugc dugc dung” duge dung dé chi chét mang hoédc
t4 dugc ma cé thé cho dbi tuong dung, cing véi hop chit theo sang ché, va khong pha
hiy dugc tinh cia ching va 1a khéng doc khi duoc dimg véi lidu di dé phan phédi luong
 thich hop ctia hop chit.

Céac chét mang, céac ta dugc va cac chit dan duoc dung ma c6 thé duge dung trong
cac duge phdm theo séng ché bao gdm, nhung khong chi giéi han &, cac chit trao ddi
ion, nhdm oxit, nhém stearat, lexitin, hé¢ phan phdi thude tw nhii héa (SEDDS) nhu d-o-
tocopherol polyetylenglycol 1000 suxinat, chit hoat dong bé mat duge dung trong céac

dang liéu dugc phdm nhu Tweens hoic nén polyme phan phdi tuong tu khac, protein
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huyét thanh, nhu albumin huyét thanh ngudi, chit dém nhu phosphat, glyxin, axit sorbic,
kali sorbat.,‘hSn hop glyxerit ban phin gdm axit béo thuc vat no, nuéc, mubi hozc chét
dién ly, nhu protamin sulfat, dinatri hydrophosphat, kali hydrophosphat, natri clorua,
mudi kém, silic dioxit dang keo, magie trisilicat, polyvinyl pyrolidon, céc chit trén co s&
xenluloza, polyetylen glycol, natri carboxymetylxenluloza, polyacrylat, sap, polyme khéi
polyetylen-polyoxypropylen, polyetylen glycol va m& 16ng clru. Xyclodextrin nhu a-, p-,
va y-xyclodextrin, hoic cac chdt din xuit duoc cai bién vé mat hoéa hoc nhu
hydroxyalkylxyclodextrin, bao gdm 2- va 3-hydroxypropyl-B-xyclodextrin, hodc cac chét
din xuit hoa tan khac ciing ¢6 thé duge sur dung theo céch c6 loi & lam ting mic do

phan phdi hop chét c6 cong thue da duge boc 16 trong ban mo ta nay.

Céc dugc pham theo sang ché c6 thé duge ding qua duong miéng, ngoai dudng
tiéu hoa, bing cach xéng xit, qua dudong khu tr, qua dudng tryc trang, qua dudng miii,
qua m4, qua dudng 4m dao hodc qua vat chira cdy ghép, t6t hon 1a bing cach dung qua
duong miéng hodc ding bing cach tiém. Céc duge phdm theo sang ché c¢6 thé chira chat
mang, t4 duoc hodc chit din duge dung khéng ddc thong thuong. Trong mdt sb truong
hop, d0 pH ctia ché phim c6 thé duge diéu chinh bing axit, bazo hogc dung dich dém
dugc dung dé nang cao d6 4n dinh cta hop chét duge bao ché hodc dang phén phéi cua
né. Thuat nglt ngoai dudng tiéu hoa dugc ding trong ban mé ta nay bao gdm dudi da,
trong da, qua dudng tinh mach, tiém bép, trong khép, trong dong mach, trong hoat dich,

trong xuong e, ndi tlly mac, trong vét thwong va trong so tiém hodc cic k¥ thuat truyén.

Céc dugc phdm c6 thé ¢ dang ché phim vé tring d& tiém, vi dy, & dang huyén pha
nuéc hodc déu vé trung dé tiém. Huyén phil ndy c6 thé dugc bao ché theo cac k¥ thuat da
biét trong linh vuc k¥ thuat ndy bing cach sit dung tic nhan thAm w6t hodic téc nhan phan
tan thich hop (vi dy, Tween 80) va tac nhén tao huyén phi. Dugc phim vo trung dé tiém
con c6 thé 1a dung dich hodc huyén ph vo tring dé tiém trong chét pha lodng hodc dung
moi khong doc duge chip nhén dé ding ngoai dudng tiéu héa, vi dy, & dang dung dich
trong 1,3-butandiol. Trong s6 céc chat din va céc dung méi chip nhan dugc ma c6 thé st
dung dugc c6 manitol, nude, dung dich Ringer va dung dich natri clorua déng truong.
Ngoai ra, dau vé tring khéng bay hoi thuong duge ding lam dung mdi hodc méi truong

tao huyén phi. Nhdm muc dich nay, dau nhe khong bay hoi bét ky ¢6 thé duoc st dung
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bao gdm monoglyxerit hodc diglyxerit tbng hop. Céc axit béo, nhu axit oleic va chét din
Xuét glyxerit cia n6, c6 thé duge dung dé bao ché thube tiém, nhu dau ty nhién duoc
dung, nhu dau oliu hodc diu thiu diu, dic biét 1a & cac dang dd dugc polyoxyetyl hoa
cta ching. Dung dich hogc huyén phi trong dau ndy con c¢6 thé chira chit pha lodng hoac
chét phén tan la rvgu mach dai, hodc carboxymetyl xenluloza hodc tac nhan phén tan
tuong ty ma thuong duge ding dé bao ché cac dang lidu duoc pham nhu nhil tuong va
hoac cac loai huyén phti. Cac chit hoat dong bé mit khac thudng dugc dung nhu Tween
hodc Span va/hodc céc téc nhéan nhii héa tuong ty khac hogc cac chét ting cudng d¢ sinh
kha dung ma thudng duoc ding dé bao ché cac dang liéu dugc phém rén, léng, hoac cac

dang liéu khéc con c6 thé duge st dung cho muc dich bao ché.

Céc dugc phim theo sang ché c6 thd duoc ding qua dudng miéng & dang lidu bt
ky chip nhan dugc qua dudng miéng bao gém, nhung khéng chi gii han &, vién nang,
vién nén, nhil twong va huyén phii nuée, dich phan tan va dung dich. Trong truong hop
cla vién nén dé ding qua dudng miéng, chit mang ma thudng duge st dung bao gém
lactoza va tinh bdt ngé. Tac nhan lam tron, nhu magie stearat, ciing thuong duogc bd sung
vao. P& dung qua dudng miéng & dang vién nang, chat pha loing hiru dung bao gdm
lactoza va lam kho tinh bot ngd. Néu huyén phi nude va/hoiic nhii twong dugc dung qua
dudng miéng, hoat chét c6 thé dugc tao huyén pht hodc dugc hoa tan trong dau pha duogc
két hop véi tac nhan nhii héa va/hoic tac nhan tao huyén phit. Néu mudn, mot sé chét tao

ngot va/hodc chat dieu vi va/hodc tac nhan tao mau c6 thé dugc bd sung vao.

Céc dugc pham theo sdng ché con c6 thé duge ding & dang vién dit hiu mon dé
ding qua dudng truc trang. Cac duge phdm ndy c6 thé duoc bao ché bang cach tron hop
chét theo sang ché véi ta duge thich hop khong kich tmg ma 1a rén & nhiét do trong
phong nhung lai la 1éng ¢ nhiét d¢ trong truc trang va do d6 s& tan chay trong truc trang
dé giai phong hoat chét. Cac nguyén lidu niy bao gbm, nhung khong chi gioi han ¢, bo
cacao, sap ong va polyetylen glycol.

Viéc ding theo cach khu tri cac dugc pham theo sang ché 1a hitu dung néu viée
diéu tri mong muén 1a ving hodc bd phan dé tiép can bing cach dung khu tri. D& dung
khu tra 1én da, duge phim can duge bao ché voi ddu béi thich hop chita hoat chit dugc

tao huyén phui hoic dugc hoa tan trong chit mang. Céc chat mang & dung khu tri hop
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chét theo sang ché bao gdm, nhung khong chi gi6i han 6, dau khoang, diu mo long, dau
mo tréng, propylen glycol, hop chét polyoxyetylen polyoxypropylen, sap nhii hoa va
nuéc. Theo cach khac, duge phim c6 thé dwoc bao ché véi nudce xic hodc kem bbi thich
hop chira hoat chit duoc tao huyén pht hodc dugc hoa tan trong cht mang véi tc nhan
nhii héa thich hgp. Chét mang thich hgp bao gdm, nhung khong chi giéi han &, diu
khoadng, sorbitan monostearat, polysorbate 60, sap xetyl este, ruou xeterarylic, 2-
octyldodecanol, rugu benzylic va nuéc. Cac duge phdm theo sang ché con c6 thé dugc
dung khu trd 1én dudng tiéu héa dudi nhd duge phim dit hau mén holic & dang ché phém

thich hop d thut. Cao dan khu tri qua da ciing duoc bao gdm trong sang ché.

Cac dugc pham theo sang ché ¢ thé dwoc dung bang sol khi qua duong miii hodc
x6ng/khi dung. Cac duge phim nay dugc bao ché theo cac k§ thuat da biét trong linh vuc
bao ché duge phém va ¢6 thé duge bao ché & dang dung dich trong nudc mudi, st dung
ruou benzylic hodc chit bao quan thich hop khac, chit thuc day hép thy dé nang cao do
sinh kha dung, floruacacbon, va/hodc chit hoa tan hodc chét phan tin khéac da biét trong
linh vyc k§ thuat nay. Néu dugc phim theo sang ché chira td hop hop chét c6 cong thuc
da boc 16 trong ban mo ta ndy va mot hodc nhiéu tac nhan diéu tri bénh hodc phong bénh
bd sung, thi ca hop chét ndy va tac nhan bd sung cin c6 mit & mirc lidu lwong nim trong
khoang tir 1% dén 100%, va t6t hon nita nim trong khoang tir 5% dén 95% lidu lugng
thudng dugc dung theo phac db didu trj don. Cac tac nhan bb sung ¢ thé duoc dung
riéng 1€, 14 mdt phan ctia phac dd nhidu lidu, tir céc hop chét theo séng ché. Theo cach
khéc, cac tic nhan ma c6 thé 1a mot phén cua dang lidu don, duoc trdn cung vd&i cac hop

chat theo sang ché trong mot dugce phim.

Cac hop chét theo sang ché nay c6 thé duoc dung, vi du, bing cach tiém, qua
dudng tinh mach, trong dong mach, dudi da, trong khoang mang bung, tiém bép, hoac
dudi da; hodc qua dudng miéng, qua ma, qua dudng mili, qua mang nhdy, qua dudng khu
trt, trong dugc phdm ding cho mit, hodic bang cach x6ng, véi lidu luong nim trong
khoang tir 0,5mg/kg dén 100mg/kg thé trong, theo cich khac liéu lugng nim trong
khoang tir Img/liéu va 1000mg/lidu, tir 4 gior dén 120 gi> mot 1an, hodc theo cac yéu cdu
ctia thude cu thé. Cac phuong phap theo séng ché du tinh dung hop chét hodc duge phém

chira hop chét nay véi lugng hitu hidu dé dat dugc tac dung mong mudn hodc tic dung da
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néu. Néi chung, céc duge phdm theo sang ché s& dugc dung tir 1 dén 6 14n mdi ngay hodc
theo cach khéc, & dang truyén lién tuc. Cach dung nay c6 thé duoc dung cho viéc didu tri
man tinh hodc diéu tri cép tinh. Lugng hoat chit ma co thé duoc két hop véi nguyén liéu
chét mang dé tao ra dang lidu don thay ddi tily theo vét cha dugc didu tri bénh va cach
dung cu thé. Ché phdm thdng thudng s& chira 5% dén 95% hoat chét (trong luong). Theo
cach khac, cac ché phém nay chira 20% dén 80% hoat chét.

Liéu luong thip hon hoic lidu lugng cao hon lidu luong néu trén c6 thé 13 cin
thiét. Liu luong va cdc phac dd diéu tri cu thé déi voi ddi twong cu thé bat ky s& phu
thude vao nhiéu loai yéu t, bao gém hoat tinh cta hop chét cu thé duoc st dung, ltra
tudi, thé trong, tinh trang sirc khoe chung, gi6i tinh, ché do dinh dudng, thoi gian ding
thude, tde do bai tiét, két hop thude, muc do nghiém trong va tién trién cta bénh, tinh
trang bénh 1y hodc céc triéu chimg, khuynh huéng cta ddi twong déi véi bénh, tinh trang

bénh ly hodc céc triéu ching, va quyét dinh cta thiy thudc didu tri.

Sau khi tinh trang clia dbi tuong da duogc cai thién, hop chét, dugc phém hoic t6
hop theo séng ché ¢6 thé duoge ding véi lidu duy tri, néu cin thit. Sau dé, lidu luong
hodc tan sut dung, hogc ca hai, ¢ thé giam, theo c4c triéu ching, dén mirc tinh trang cai
thién dugc duy tri khi céc triéu ching thuyén giam dn mirc mong mudn. Tuy nhién, d6i

twong 6 thé can diéu trj khong lién tuc v& 1au dai khi t4i phét céc tridu chimg ctia bénh,

Cac duogc phém néu trén chira hop chét ¢6 cong thue I, II, II-a, II-a-1, II-b, hodc
II-b-1 hodc hop chét di dugc boc 1§ theo phuong 4n bt ky trong sé céc phuong 4n cia

séng ché, c6 thé con chira duge chit khéc hitu dung dé diéu tri bénh ung thu.
Phuong phép str dung

Séang ché dé xuat cac hop chit va ché phdm dé sir dung trong viéc tc ché hoat tinh
IDH1 hogc IDH2 dét bién, trong d6 viée trc ché nay gém budce cho dbi tugng c6 nhu cau
diéu tri tiép xtic voi hop chét (ké ca cac chét hd bién va/hodc céc dang ddng vi ctia né) c6
cong thite cdu tric I, II, II-a, I-a-1, II-b, hodc II-b-1 hodic hop chit di duoc boc 16 theo
phuong 4n bat ky trong s cac phuong 4n ctia sang ché, hoac mudi duoc dung cla no.
Theo mot phuong 4n, bénh ung thu can duoc didu tri dugc dic trung boi alen dot bién
cua IDHI hogc IDH2, trong d6 dot bién & IDHI hogc IDH2 din dén kha ning méi ciia
enzym trong viéc xuc tac qua trinh phu thudc vao NAPH khir a-ketoglutarat thanh R(-)-

-53-



21962

2-hydroxyglutarat & ddi tuong. Theo mdt khia canh ctia phuong 4n nay, IDHI1 thé dot
bién c6 dot bién R132X. Theo mdt khia canh ciia phuong 4n nay, dét bién R132X duoc
chon tir R132H, R132C, R132L, R132V, R132S va R132G. Theo khia canh khac, dot
bién R132X 1a R132H hosic R132C. Theo khia canh khic nita, dot bién R132X la
R132H.

Séng ché con @& xudt cac hop chit va ché phim d& su dung trong viéc diéu tri
bénh ung thu dic trung bdi sy c6 mit cta alen dot bién cua IDHI, trong d6 viéc diéu tri
nay bao gém budc cho dbi tugng c6 nhu cdu didu tri dung (a) hop chit c6 cong thue I, I,
II-a, II-a-1, H-b, hodgc II-b-1, hodc hop chét d3 duoc bdc 16 theo phuong an bt ky trong
sd cac phuong 4n cia sang ché, hodc mudi duge dung ctia no, hoic (b) dugc phidm chua

(a) va chit mang dugc dung.

Theo mét phuong 4n, bénh ung thu cdn duge didu tri dugc dic trung boi alen dot
bién cua IDHI, trong d6 dot bién & IDH1 din dén kha nang méi cla enzym trong viéc
xuc tac qua trinh khir a-ketoglutarat phu thudc vao NAPH thanh R(-)-2-hydroxyglutarat
¢ bénh nhén. Theo mdt khia canh clia phuong an nay, dot bién & IDH1 1a dot bién
R132X. Theo khia canh khéac ciia phuong 4n nay, dot bién R132X dugc chon tir R132H,
R132C, R132L, R132V, R132S va R132G. Theo khia canh khéac, dot bién R132X 1a
R132H hogc R132C. Bénh ung thu c6 thé dugc phén tich bing cach x4c dinh trinh ty cta
mau té bao dé xac dinh su c6 mit va ban chit cu thé cta (vi dy, axit amin d& thay dbi c6

mit &) dot bién tai axit amin 132 ctia IDHI.

Khong bi rang budc boi ly thuyét, cc tic gia sang ché tin rang cac alen dot bién
ctia IDH1, trong d6 d6t bién & IDH1 din dén kha ndng mai cua enzym trong viéc xuc tac
qua trinh khir a-ketoglutarat phu thuéc vao NAPH thanh R(-)-2-hydroxyglutarat, va cu
thé 1a dot bién R132H ciia IDH1, diic trung cho phan nhém ciia tit ca cc loai clia céc
bénh ung thu, khong lién quan dén ban chét té bao hay vi tri cta chung trong co thé. Do
do, cac hop chét va cac phuong phap theo sang ché 1a hitu dung dé didu tri loai bénh ung
thu bat ky ma dic trung boi sy ¢d mit cia alen dot bién cua IDHI mang lai hoat tinh d6

va cu thé 13 d6t bién R132H hoiic R132C ctia IDHI.

Theo mot khia canh ciia phwong 4n nay, hiéu qua ciia viéc diéu tri bénh ung thu

dugc theo dbi bang cach do lugng 2HG & dbi tuong. Thong thuong, luong 2HG duoc do
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trude khi didu tri, theo d6 hién tugng ting néng dd 1a chi bao vé& viée sit dung hop chét c6
cong thire I, II, II-a, II-a-1, II-b, hodc II-b-1 hodc hop chét da duoc boc 15 theo phuong an
bat ky trong s céac phuong an duge bdc 10 trong ban md ta nay dé diéu tri bénh ung thu.
Mot khi néng d6 cao di dugc thiét lap, thi néng do cta 2HG dugc x4c dinh trong qua
trinh va/hodic sau khi két thic viée diéu tri dé x4c 1ap hiéu qua. Theo céc phuong an nhét
dinh, néng do cua 2HG chi dugc xéc dinh trong qué trinh va/hozic sau khi két thic viée
diéu tri. Hién tuong gidm néng d6 2HG trong qua trinh diéu tri va sau khi didu tri 1a ddu
higu chi béo v& hiéu qua. Twong tu, viée xdc dinh dugc ring ndng d6 2HG khong ting
trong qua trinh hodc sau khi diéu tri cling la déu hiéu chi bao v& hi¢u qua. Néi chung, cac
sb do vé 2HG nay s& dugc st dung cung véi cac cach khac xdc dinh hidu qua cta viée
diéu tri bénh ung thu, nhu giam sb lugng va kich thude ctia cac loai u va/hodc tn thuong
khac kém theo bénh ung thu, cai thién tinh trang sttc khée chung dbi tugng, va thay ddi

v& céc chét danh dAu sinh hoc khac ma lién quan dén hiéu qua didu trj bénh ung thu,

2HG c6 thé dugc do thdy trong mAu theo phwong phap LC/MS. MAu nay duoc
tron theo ty 1¢ 80:20 v6i metanol, va duge ly tim véi tée dd 3.000 vong/phut trong thoi
gian 20 phat ¢ nhi¢t d6 4 d6 Béach phan. Dich ndi tao ra c6 thé dugc gom va bao quan & -
80 do Bach phan trudc khi phén tich theo phwong phap LC-MS/MS dé danh gi4 ndng do
ctia 2-hydroxyglutarat. Nhidu cach tach theo phuong phap sic ky 1ong (LC) c6 thé duoc
ap dung. Mdi phuong phép c6 thé dugc lién hop theo ion héa phun dién tir &m (ESI, -
3,0kV) véi quang phd ké khdi tam-ttr cuc van hanh theo cich theo ddi da phan ting
(multiple reaction monitoring - MRM), trong d6 céc thong sb MS da dugc t6i wu hoa trén
dung dich chudn chira chit chuyén héa da ngam. Céc chét chuyén héa c6 thé duogc tach
theo phuong phép sic ky dao pha bing cach sir dung 10mM tributyl-amin lam tac nhan
ghép dbi ion trong pha dong nudc, theo bién thé cia phuong phdp dd duogc thdng bao
trude day (Luo er al.J Chromatogr A 1147, 153-64, 2007). M6t phuong phép cho phép
phan giai cac chat chuyén héa TCA: t =0, 50% B; t =5, 95% B; t= 7, 95% B; t= 8, 0%
B, trong d6 B la pha dong hitu co 100% metanol. Phuong phép khéc 13 dic hiéu ddi véi
2-hydroxyglutarat, chay gradien tuyén tinh nhanh tir 50% dén 95% B (chit dém duoc xé4c
dinh nhu d& néu trén) trong thoi gian 5 phut. Synergi Hydro-RP, 100mm x 2mm, ¢& hat
2,1um (Phenomonex) cé thé dwoc dung lam cot, nhu néu trén. Cac chit chuyén héa ¢6

thé duoc dinh lugng bing cach so sanh dién tich pic véi chuén chuyén héa tinh khiét &
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ndng d6 da biét. Céc nghién ciru thir nghiém dong chuyén héa tir *C-glutamin c6 thé
duogc thuc hién nhu d@ dugc mo ta, vi dy, trong: Munger ef al. Nat Biotechnol 26, 1179-
86, 2008.

Theo mdt phuong 4n, 2HG dugc danh gia mot cach truc tiép.

Theo phuong 4n khéc, chat dan xuét ctia 2HG tao thanh trong quy trinh thuc hién
phuong phap phan tich duge dénh gid. Vi dy, chit dn xuét nay c6 thé 1a chat din xuit
tao ra trong qu4 trinh phén tich MS. C4c chit din xuét c6 thé bao gdm mubdi cong, vi duy,
chat cong Na, bién thé hydrat héa, hoac bién thé hydrat hoa ma ddng thoi la mudi cong,

vi du, chat cdng Na, vi du, nhu dugc tao ra trong phan tich MS.

Theo phuong 4n khéc, chit din xuét chuyén hoa ciia 2HG duoc danh gia. Céc vi
du bao gém céc loal ma duge tao ra hodc nang 1én, hodc khu, 1a két qué cua su c6 mit
ctua 2HG, nhu glutarat hogc glutamat ma cé lién quan dén 2HG, vi du, R-2HG.

Céc chat dan xudt 2HG lam vi du bao gdm cac chit din xuit d& duoc loai nude

nhu céc hop chat ¢6 cdng thirc dudi ddy hodc muodi cdng ctia ching:

0 0 0
H H
o o HO o HO™ .0 HO™ =0
M~ 0 0 0
HO OH , , , va .

Theo mdt phuong &n, bénh ung thu 13 khéi u trong d6 it nhat 30%, 40%, 50%,
60%, 70%, 80% hodc 90% té bao clia khéi u mang dot bién IDHI, va cu thé 1a dot bién
R132H hodc R132C cta IDHI, tai thdi diém chdn doan hodc thoi diém diéu tri.

D3 biét réng dot bién R132X cta IDH1 x4y ra & mot s loai bénh ung thu nhu néu

trong Bang 2 dudi day.

Bang 2. D6t bién IDH lién quan dén mdt sb bénh ung thu

Loai bénh ung thu D6t bién R132X 6 IDHI | Loai khdi u

u ndo R132H u nguyén phat
R132C u nguyén phat
R132S u nguyén phat
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R132G u nguyén phat
R132L u nguyén phat
R132V u nguyén phat

sacom sgi R132C dong t€ bao sacém soi

HT1080

Bénh bach cau thé tily cdp tinh (AML) | R132H u nguyén phéat
R132G u nguyén phat
R132C u nguyén phat

Bénh ung thu tién liét tuyén R132H u nguyén phat
R132C u nguyén phat

Bénh bach cau nguyén bao lympho cp [ R132C u nguyén phat

tinh (ALL)

u cén hach R132C u nguyén phat

Céc dot bién R132H ¢ IDH1 da duoc x4c dinh ¢ u nguyén bao dém, bénh bach
cdu tly bao cap tinh, sacdm, u hic t6, bénh ung thu phdi khong phai & bao nhé, bénh ung
thu biéu md dudng mat, bénh ung thu sun 4c tinh, hdi ching loan san tiy (MDS), khéi u
tan tao ting sinh tay (MPN), bénh ung thu rudt, va u bach huyét khéng 1a thé Hodgkin
mién dich mach (NHL). Do d6, theo mdt phuong én, cac phuong phap duge boc 19 trong
ban md ta nay duge dung ¢ diéu trj u than kinh dém (u nguyén bao dém), bénh bach ciu
tlly bao cép tinh, sacdm, u hic t6, bénh ung thu phdi t& bao khéng nhé (NSCLC) hogc
bénh ung thu biéu md dudng mat, bénh ung thu sun 4c tinh, hi chimg loan san tiy
(MDS), khéi u tan tao tang sinh tiy (MPN), bénh ung thu rudt, hoic u bach huyét khong
1a thé Hodgkin mién dich mach (NHL) & bénh nhan.

Theo mdt phwong an, bénh ung thu 14 bénh ung thu dugc chon tir cac bénh ung
thu liét ké trong Bang 2, va d6t bién R132X & IDH 13 mot hodc nhidu dot bién R132X &
IDH1 liét ké trong Bang 2 cho loai bénh ung thu cuy thé.
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Céc phuong phép diéu tri bénh dugc boc 10 trong ban mo ti ndy con cé thé bao
gdm céc bude danh gid khac nhau trude khi va/hodic sau khi didu trj bénh bing hop chét
co cong thirc I, II, II-a, II-a-1, II-b, hodc II-b-1 hodc hop chét da duoc bde 16 theo phuong

an bét ky trong sb cac phuong 4n dugc bdc 1 trong ban mo ta nay.

Theo mdt phuong 4n, trude khi va‘hodc sau khi didu tri bénh bang hop chét c6
cong thirc céu trac 1, 11, Il-a, II-a-1, II-b, hodc II-b-1 hodc hgp chét d3 duoc boc 16 theo
phuong 4n bét ky trong sb cac phuong én dugc boc 1 trong ban mé ta nay, phuong phap
con bao gém budc danh gid mirc d6 sinh trudng, kich thudce, cln ning, mic d6 x4m lén,

giai doan va/hoic kiéu hinh khac ctia bénh ung thu.

Theo mdt phuong 4n, trude khi va/hodc sau khi diéu tri bénh bing hop chit c¢6
cong thue I, 11, II-a, II-a-1, II-b, hodc II-b-1 hodc hop chit da duoc boc 19 theo phuong 4n
bat ky trong sb cac phuong an dugc boc 16 trong ban mo ta nay, phuong phap con bao
gdm budc dénh gia kidu di truyén IDHI cta bénh ung thw. Didu nay c6 thé dat duoc theo
cac phuong phép thong thuong trong linh vuc k§ thuét nay, nhu xac dinh trinh tw ADN,
phéan tich mién dich, va/hodc danh gia sy c6 mit, mc d§ phan phdi hodc néng do cua
2HG.

Theo mdt phuong 4n, truée khi va/hodc sau khi didu tri bénh béng hop chét ¢6
cong thuc I, II, II-a, II-a-1, II-b, hodc II-b-1 hodc hop chét da duoc boc 19 theo phuong an
bat ky trong s6 cac phuong an dugc boc 16 trong ban mo ta nay, phuong phap con bao
gdm budc xéc dinh ndng d6 2HG & dbi tugng. Pidu ndy c6 thé dat duoc theo phan tich
quang phé, vi dy, phén tich trén co s& cong hudng tir, vi du, do MRI va/hoic do MRS,
phan tich mau dich thé, nhw phan tich huyét thanh hodic phan tich dich tay, hodc theo
phan tich chét liéu phiu thuat, vi dy, theo phuong phéap phd khéi.

Diéu tri két hop

Theo mot sb phuong 4n, céc didu tri dugc boc 16 trong ban mé ta nay bao gém
budc bd sung 4p dung ddng thoi phép didu tri thi hai cho déi twong ¢6 nhu ciu didu tri,
vi du, tac nhan bd sung diéu trj bénh ung thu hoic viée didu tri bénh ung thu bé sung.
Céc tac nhan bd sung diéu tri bénh ung thu 1am vi du bao gdm, vi du, héa hoc tri lidu,

diéu trj huéng dich, diéu tri bing khang thé, phép didu tri mién dich, va didu trj hormon,
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Céac cach diéu tri bénh ung thu bd sung bao gém, vi du: phdu thuit, va diéu tri béng

phong xa. Cac vi du ve timg céach di€u tri nay duogc néu dudi day.

Thuat ngit “ding ddng thoi” duge ding trong ban md ta nay lién quan dén céc tac
nhén bé sung diéu trj bénh ung thu c6 nghia 13 tic nhan bd sung didu trj bénh ung thu ¢6
thé duoc ding ciing v6i hop chét theo sang ché & dang mot phan ciia mot dang liéu (nhu
dugc phdm theo sang ché chira hop chét theo sang ché va tac nhan didu tri bénh thi hai
nhu néu trén) hodic & dang da lidu riéng r&. Theo cach khéc, tdc nhan bd sung diéu tri
bénh ung thu ¢6 thé duge dimg trude khi, 1dn luot, hoic sau khi ding hop chét theo sang
ché. Trong cac phép diéu tri két hop nay, ca hop chat theo sang ché va (cac) tac nhan
diéu tri bénh thi hai duoc dung theo cic phuong phép thong thudng. Viée cho ddi tugng
dung dugc phim theo séng ché, chira ca hop chét theo sang ché va tic nhan didu tri bénh
thit hai, khong loai trir viéc cho ddi tuong ndy dung riéng chinh tac nhan diéu tri bénh do,
thc nhan diéu tri bénh thtr hai bt ky khac hodc hop chét bit ky theo sang ché tai thoi
diém khac trong qua trinh diéu tri bénh. Thudt ngi “ding ddng thdi” duoc ding trong
ban md ta ndy lién quan dén viéc diéu tri bénh ung thu bd sung c6 nghia 1a viée didu tri
bd sung ddi véi bénh ung thu ¢6 thé xay ra trude khi, 1an lugt, ddng thdi véi hodc sau khi

dung hop chét theo sang ché.

Theo mét sb phuong 4n, téc nhan bd sung diéu tri bénh ung thu 14 tic nhan héa tri
ligu. Cac vi dy vé tac nhén héa tri liéu dugc ding trong videdidu tri bénh ung thu bao
gém, vi duy, chét chéng chuyén héa (vi du,cac chat din xult cua axit folic, purin, va
pyrimidin), tac nhan alkyl héa (vi dy, nito mu tat, nitrosoure, platin, alkyl sulfonat,
hydrazin, triazen, aziridin, chit doc tac dung vao vung thoi clla nhidm sic thé, tac nhin
doc té bao, chét {rc ché topoisomeraza va céc chit khic) va tac nhan hypometyl héa (vi
du, dexitabin (5-aza-deoxyxytidin), zebularin, isothioxyanat, azaxitidin (5-azaxytidin, 5-
flo-2'-deoxyxytidin, 5,6-dihydro-5-azaxytidin va cac chit khac). Céc tac nhan lam vi du
bao gém Aclarubixin, Actinomyxin, Alitretinoin, Altretamin, Aminopterin, axit
aminolevulinic, Amrubixin, Amsacrin, Anagrelide, arsen trioxit, Asparaginaza,
Atrasentan, Belotecan, Bexaroten, bendamustin, Bleomyxin, Bortezomib, Busulfan,
Camptothexin, Capexitabin, Carboplatin, Carboquon, Carmofur, Carmustin, Celecoxib,

Clorambuxil, Chlormethine, Cisplatin, Cladribine, Clofarabin, Crisantaspase,
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Xyclophosphamit, Xytarabin, Dacarbazin, Dactinomyxin, Daunorubixin, Dexitabin,
Demecolxin, Doxetaxel, Doxorubixin, Efaproxiral, Elesclomol, Elsamitrucin,
Enoxitabin, Epirubixin, Estramustin, Etoglucid, Etoposit, Floxuridin, Fludarabin, Floraxil
(5FU), Fotemustin, Gemxitabin, vat cdy dudi da Gliadel, Hydroxycarbamit, Hydroxyuré,
Idarubixin, Ifosfamit, Irinotecan, Irofulven, Ixabepilon, Larotaxel, Leucovorin,
Liposomal doxorubixin, Liposomal daunorubixin, Lonidamin, Lomustin, Lucanthone,
Mannosulfan, Masoprocol, Melphalan, Mercaptopurin, Mesna, Metotrexat, Metyl
aminolevulinat, Mitobronitol, Mitoguazon, Mitotan, Mitomyxin, Mitoxantron,
Nedaplatin, Nimustin, Oblimersen, Omacetaxine, Ortataxel, Oxaliplatin, Paclitaxel,
Pegaspargase, Pemetxed, Pentostatin, Pirarubixin, Pixantrone, Plicamyxin, Porfimer
natri, Prednimustin, Procarbazin, Raltitrexed, Ranimustin, Rubitecan, Sapaxitabin,
Semustin, Sitimagene ceradenovec, Strataplatin, Streptozoxin, Talaporfin, Tegafur-
uraxil, Temoporfin, Temozolomide, Teniposit, Tesetaxel, Testolacton, Tetranitrat,
Thiotepa, Tiazofurine, Tioguanin, Tipifarnib, Topotecan, Trabectedin, Triaziquon,
Trietylenmelamin, Triplatin, Tretinoin, Treosulfan, Trofosfamit, Uramustin, Valrubixin,
Verteporfin, Vinblastin, Vincristin, Vindesin, Vinflunine, Vinorelbin, Vorinostat,
Zorubixin, va tac nhan kim him té bao ho#c tdc nhan doc té bao khac duoc bde 16 trong
ban mo ta nay.

Vi mét s6 thude cung vdi nhau c6 tac dung t5t hon riéng 1€, nén hai hoic nhiéu
thudc thuong duge ding tai ciing mot thoi diém. Thong thuong, hai hodic nhidu tac nhan

hoa trj liéu dugc dung lam phuong phép héa tri lidu két hop.

Theo mét s6 phuong 4n, tic nhan bd sung didu tri bénh ung thu 14 tic nhan biét
hoa. Céc téc nhan biét hda nay bao gdm retinoit (nhu axit tAt ca-trans-retinoic (ATRA),
axit 9-cis retinoic, axit 13-cis-retinoic (13-cRA) va 4-hydroxy-phenretinamit (4-HPR));
arsen trioxit; chit &c ché histon deaxetylaza HDAC (nhu azaxytidin (Vidaza) va butyrat
(vi dy, natri phenylbutyrat)); hop chit phin cuc lai (nhu hexametylen bisaxetamit
((HMBA)); vitamin D; va xytokin (nhu yéu t6 kich thich khudn lac bao gdm G-CSF va
GM-CSF, va interferon).

Theo mét sb phuong 4n, tac nhan bd sung didu tri bénh ung thu 14 tac nhan diéu tri

dich. Di€u tri dich la viéc st dung cdc tac nhan dédc hi€u vdi cac protein di€u bién giam
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clia t€ bao ung thu. Cac thude ctia phép diéu tri dich bing phan tir nhé thudng 1a cac chit
Grc ché ctia mién enzym trén protein dot biét, protein biéu hién qua muc, protein tGi han
theo cach khéc trong té bio ung thu. Céc vi du ndi bat 1a cac chét tc ché tyrosin kinaza
nhu Axitinib, Bosutinib, Cediranib, dasatinib, erlotinib, imatinib, gefitinib, lapatinib,
Lestaurtinib, Nilotinib, Semaxanib, Sorafenib, Sunitinib, va Vandetanib, va ca cic chat
te ché kinaza phu thudc xyclin nhu Alvocidib va Seliciclib. Didu tr bing khéng thé don
dong 1a cach khac, trong d6 tac nhan didu trj bénh 1a khang thé ma lién két dic hiéu véi
protein trén bé mit cta té bao ung thu. Céc vi du bao gdm khang thé khang-HER2/neu
trastuzumab (HERCEPTIN®) thudng dugc ding dbi véi bénh ung thu v, va khéng thé
khang CD20 rituximab va Tositumomab thudng duoc diung dbi v6i nhidu loai khéi u 4¢
tinh t€ bio B. Céc khang thé 1am vi du khéc bao gdm Cetuximab, Panitumumab,
Trastuzumab, Alemtuzumab, Bevacizumab, Edrecolomab, va Gemtuzumab. Céac protein
dung hop 1am vi du bao gdm Aflibercept va Denileukin diftitox. Theo mot sb phuong an,
diéu tri dich c6 thé dugc &p dung két hop véi hop chét theo sang ché nay, vi dy, biguanit

nhu metformin hodc phenformin, t6t hon la phenformin.

Diéu trj dich con ¢6 thé bao gdm céc peptit nhd lam “céc thiét bi vé nha” ma c6
thé lién két voi thy thé bé mit té bao hodic anh hudng dén nén ngoai bao xung quanh khéi
u. Céc ddng vi phong xa ma duge gin vao cac peptit ndy (vi dy, RGD) cubi ciing s& diét
té bao ung thu néu nuclit nay phan rd trong ving lan c4n cta té bao. Vi du vé cach didu

tri ndy bao gdm BEXXAR®.

Theo mdt s6 phwong 4n, tac nhan bd sung diéu trj bénh ung thu 13 tic nhan didu tri
mién dich. Bénh ung thu phép diéu tri min dich dé chi cach didu trj da dang duoc thibt
ké dé khién h¢ mién dich ctia chinh déi tugng chéng lai khéi u. Cac phuong phép hién
nay dé tao ra dép (g mién dich chdng lai céc loai u bao gdm phép didu tri midn dich
BCG trong ti dbi véi bénh ung thu bang quang bé mit, va viéc sit dung céc interferon
va cdc xytokin khic dé gdy dap tmg mién dich & cac ddi twong méc bénh ung thu bidu

mo t€ bao thin va u hic t0.

Cdy té bao gbc sinh huyét di sinh ¢6 thd duoc xem xét 1a mét dang cta phép diéu

tri mién dich, vi cac t& bao mién dich cta nguoi cho thudng tan cong khoi u véi tie dung
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vat ghép-chdng-khbi u. Theo mét s6 phuong 4n, céc tac nhan didu tri midn dich c6 thé

dugc str dung két hop véi hop chét hodc dugce pham theo sang ché.

Theo mét s& phuong 4n, tac nhan bd sung diéu tri bénh ung thu 13 tac nhan didu tri
hormon. Sy phét trién ctia mot sé bénh ung thu ¢6 thé dugc (e ché bang cach cung cip
hodc phong bé mot sé hormon. Cac vi du thong thuong vé cac loai u nhay dbi voi
hormon bao gcA)m mét s loai bénh ung thu vi va bénh ung thu tuyén tién 1iét nhét dinh.
Loai bo hogic phong bé estrogen hoc testosteron thuong 1a didu tri bd sung quan trong.
D4i véi mot sb bénh ung thu, viée ding céc chét chi vAn hormon, nhu progestogen co
thé c6 loi vé mit didu tri. Theo mot sb phuong 4n, céc tac nhan diéu tri hormon c6 thé

duoc str dung két hop voi hop chét hodc ché phdm duge boc 16 trong ban mo ta nay.

Céc cach thirc b sung dé diéu trj bénh c6 thé khac bao gdm imatinib, diéu tri gen,
peptit va vacxin té bao dudi gai, doc t6 téng hop chira clo, va thudc da dugc danh déu

bang ddng vi phong xa va cac khéng thé.
Vi du thue hién sang ché

Tén héa hoc clia mdi hop chit dugc mo ta dudi day dugc tao ra theo phﬁn mém
ChemBioOffice.

DCM = diclometan TEA = trietylamin
DPPA = diphenylphosphoryl azit TFA = axit trifloaxetic
DIPEA = N,N-diisopropyletylamin TFAA = trifloaxetic anhydrit

Cac quy trinh chung dé diéu ché 1,1-diflo-3-isoxyanoxyclobutan

Phuong phép A:
F

o) 0 0 0 .

Qt:l\ _SocCl QE:L\ NaNs | Qt:k t+-BuOH QEL DAST

DCM
COOH cocl CON; NHBoc NHBoc
- R F F

HCI/MeOH JEL HCOOEt Fﬁ PPh, CCl,, TEA Fﬁ
“Na,COy > -

NazC0s NH, NHCHO DCM NC

-62-



21962

Budce A: Tert-butyl 3-oxoxyclobutylcacbamat. SOCI, (20ml) dugc bd sung nho giot vao
dung dich chira axit 3-oxoxyclobutancarboxylic (10g, 88mmol) trong DCM khan (60ml)
¢ 0°C. Hon hop nay duoc lam ting nhiét do dé hdi luu trong thoi gian 1,5 gio va sau d6
duoc 1am bay hoi trong chdn khong. Hon hop thu duge duge l1am bay hoi ddng thoi hai
lan voi toluen (2x8ml) va cin duge hoa tan trong axeton (30ml), tiép theo bd sung nho
giot vao dung dich chira NaN; (12g, 185,0mmol) trong H,O (35ml) & 0°C. Sau khi b
sung xong, hdn hop nay duoc khudy trong thoi gian 1 gid nita va sau dé duogc dimg bing
nuée d4 (110g). Hon hop thu duge chiét bang Et,O (2 x100ml). Céc 16p hitu co két hop
dugc rira bang nuée mudi, lam khd trén Mg,SO, khan va c6 dén khoang 15ml dung dich.
Toluen (2 x 30ml) dugc bd sung vao cin va hdn hop nay dugc 1am bay hoi ddng thoi hai
ln d& loai b6 Et,0 (khoang 30ml dung dich con lai mdi 14n dé tranh nd). Dung dich
toluen tao ra dugc ting nhiét d6 dén 90°C cho dén khi su thoat khi N, ding. Tiép theo,
40ml t-BuOH dugc bb sung vao hdn hop phan tmg va hdn hop thu dugc dugc khudy qua
dém & 90°C. Hon hop nay dugc lam ngudi va ¢d. Cin dugc tinh ché theo phuong phép
sdc ky cot bang cach st dung ete diu mo / EtOAc (thé tich (V:V), theo t§ 1& ndm trong
khoang tlr 7:1 dén 5:1) 1am chét rira giai d8 tao ra san phdm mong muén & dang rin mau
trang. MS: 186,1 (M+1)*,

Bude B: Tert-butyl 3,3-difloxyclobutylcacbamat. DAST (dietylaminosulfur triflorua)
(41,0ml, 222,14mmol) dwugc bd sung nhé giot vao ‘dung dich chtra fert-butyl-3-oxoxyclo -
butylcacbamat (2,56g, 111,07mmol) trong DCM khan (190ml), & 0°C trong méi trudng
khi N,. Sau d6, hdn hop nay duge duge nang nhiét d 1én dén nhiét do trong phong (rt)
va khudy qua dém. Hdn hop thu dugc bd sung tir tir vao dung dich nudc NaHCO; bdo
hoa da dugc 1am mat trude va chiét bang DCM (3 x 200ml). Céc 16p hitu co két hop
duoc rira bang nudc mudi, 1am khé trén MgSO, khan, va c6 trong chan khong. Can dugec
tinh ché theo phwong phap sic ky cot bang cach st dung ete diu mé / EtOAc (thé tich
(V:V), theo ty 18 15:1) 1am chét rira giai dé tao ra san phim mong mubn.'"H NMR (400
MHz, DMSO-dy): 8 4,79 (s, 1H), 4,07 (s, 1H), 2,98 (s, 2H), 2,58 — 2,29 (m, 2H), 1,46 (s,
9H). MS: 208,1 (M+1)".

Bude C: N-(3,3-difloxyclobutyl)formamit. Tert-butyl 3,3-diflo-xyclobutylcacbamat
(12,1g, 58,42mmol) dugc bd sung nhd giot mot phan vao dung dich chita MeOH (170ml)
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va CH3COCI (65ml), & 0°C. Hon hgp phan tmg nay dugc khudy & 0°C trong thoi gian 20
phut, va sau d6 dugc nang nhiét d6 1én dén nhiét do trong phong va khqu trong thoi gian
1,5 gid nita. Hn hop phan tmg nay duoc c¢6 va hoa tan trong H,O (200ml). Hon hop thu
duge duge chiét bing EO (150ml) va 16p nuée duge diéu chinh ¢ pH=11 bing
Na,COs rén va chiét bing DCM (2 x 150ml). Céc 16p hitu co két hop duge duoc lam kho
trén MgSOy khan, loc va cd trong chin khéng bang céch st dung bé nuéc d4 lanh
(<20°C). Can dugc hoa tan trong HCOOEt (90ml), va chuyén vao éng nghiém chiu ap bit
kin. H6n hop nay phan tmg dugc tang nhiét d6 dén 80°C va khudy qua dém. Dung moi
duoc loai bd, va cin duge tinh ché theo phuong phép séc ky cot bang céch sir dung ete
dau mé / EtOAc (thé tich (V:V), theo ty 1¢ nim trong khoang tir 1:1 dén 1:3) lam chét rira
gidi dé tao ra san phim mong mubn. MS: 136,1 (M+1)".

Buge D: 1,1-diflo-3-isoxyanoxyclobutan. CCly (1,43ml, 14,81mmol) va TEA (2,06ml,
14,81mmol) duge bd sung vao dung dich chira N-(3,3-difloxyclobutyl)-formamit (2,0g,
14,81mmol) va PPh; (4,27g, 16,29mmol) trong DCM (35ml). Hon hop phan {mg nay
duoc khudy & 45°C qua dém trong méi truong khi N,. Hon hop thu dugce lam bay hoi
trong chén khéng & 0°C. Can dugc tao huyén phi trong Et,O (25ml) & 0°C trong thoi
gian 30 phit va sau d6 dugc loc. Dich loc duge lam bay hoi dén 5ml & 0°C trong diéu
kién 4p sudt giam. Can dugc tinh ché theo phuong phép sic ky cot bang cach st dung
Et,0 lam chét rira giai dé tao ra san phdm mong muén ma duogc sir dung tryc tiép cho

bude tiép theo.

Phuong phép B:
R F,
O\‘L—L BnBr, KoCO4 O\tL DAST Fi Hp, Pd/C Fﬁ DPPA, EtgN, toluen FF
DCM
COOH COOBn COOBn COOH NHBoc

HCIMeOH
e ¢ HCOOE, TEA F/):L __PPhy _ F

NH,HCI j NC

Buéc A: Benzyl 3-oxoxyclobutancarboxylat. Hdn hop gdém axit 3-
oxoxyclobutancarboxylic (5g, 44mmol), kali cacbonat (12g, 88mmol) va benzyl bromua
(11,2g, 66mmol) trong axeton (50ml) duoc hdi luu trong thoi gian 16 gio. Sau dd, dung

moi duge loai bo trong dieu kién 4p suat giam va cén dugc phan bo giita etyl axetat va
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nude. Cac 16p hitu co két hop dugc lam khé trén MgSO, khan, loc va ¢6. Cin dugc tinh
ché theo phuong phép sic ky trén silicagel rira giai bang gradien 100% hexan d&n 96%
hexan / EtOAc d tao ra hop chit mong muén. 'H NMR (400 MHz, CDCLy): § 7,45 —
7,27 (m, 5H), 5,19 (s, 2H), 3,55 — 3,36 (m, 2H), 3,33 — 3,11 (m, 3H).

Budéce B: Benzyl 3,3-difloxyclobutancarboxylat. DAST (0,8ml, 6,03mmol) dugc bd sung
nho giot vao dung dich chira benzyl 3-oxoxyclobutancarboxylat (1,23g, 6,03mmol) trong
DCM (35ml) trong khi quyén nito. Hon hop nay duogc khudy & nhiét do trong phong
trong thoi gian 16 gié va sau d6 dugc pha lodng bing DCM. Sau khi rira 1an lugt bing
dung dich natri bicacbonat bdo hoa, dung dich nudc axit hydroclorua 1IN, va nuéc mudi,
16p hitu co duge 1am kho trén natri sulfat khan, loc va c¢6. San phém thd dugc tinh ché
theo phuong phap séc ky trén silicagel bing 93% hexan / EtOAc 1am chét rira giai d& tao
ra hgp chit mong muén & dang ddu. 'H NMR (400 MHz, CDCLy): § 7,47 — 7,27 (m, SH),
5,16 (s, 2H), 3,09 — 2,95 (m, 1H), 2,90 — 2,60 (m, 4H).

Buoe C: Axit 3,3-difloxyclobutancarboxylic. Benzyl 3,3-difloxyclobutancarboxylat
(0,84g, 3,72mol) duoc hoa tan trong etanol (40ml), va khoang 0,02g paladi trén than hoat
tinh duoc bd sung vao. Hén hop nay duoc khudy & nhiét do trong phong trong thoi gian
12 git trong mdi trudong khi H, va sau d6 dugce loc qua dém xelit. C4c dich loc duoc ¢
va lam khé trong chén khong dé tao ra hop chit mong mudn.'H NMR (400 MHz,
CDCl;): 6 3,16 — 2,55 (m, 5H).

Budce D: Tert-butyl 3,3-difloxyclobutylcacbamat. Benzyl axit 3,3-
difloxyclobutancarboxylic (3,7g, 27,3mmol), DPPA (7,87g, 27mmol) va TEA (2,87g,
28,4mmol) dugc hoa tan trong --BuOH (25ml). Hon hop nay dugc hdi luu trong thoi gian
5 gi® va sau d6 dugc pha lodng bang etyl axetat (khoang 200ml). Lép hitu co dugce rira
hai 14n 14n luot bz‘?mg dung dich axit xitric 5% va dung dich natri hydro cacbonat bdo hoa,
lam kh6 trén Mg,SO4 khan va lam bay hoi trong diéu kién ap suét giam. Can dugc tinh
ché theo phuong phép sic ky trén silicagel bing 50% hexan / EtOAc dé tao ra san pham
mong mudn. MS: 208,1 (M+1)".

Buéc E: 3,3-difloxyclobutanamin hydroclorua. tert-butyl 3,3-difloxyclobutylcacbamat
(12,1g, 58,4mmol) dugc bd sung nho giot vao dung dich lanh chira MeOH (170ml) va
CH;COCI (65ml) & 0°C. Sau khi hoan thanh viéc bd sung, hdn hop nay duoc khudy &
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0°C trong thdi gian 20 phut va sau d6 duge nang nhiét d6 16n dén nhiét do trong phong.
Hdn hop phan ting nay duoc khudy trong thoi gian 1,5 gio nita va sau dé duogc c6 @ tao
ra san pham thé ma duoc lam két tia trong ete dé tao ra san phidm mong muébn & dang rén

mau tring. MS: 108,1 (M+1)".

Buéc F: N-(3,3-difloxyclobutyl)formamit. Hén hop gdm 3,3-difloxyclobutanamin
hydroclorua (6,5g, 60,7mmol) va TEA (3 duong lugng) trong HCOOEt (90ml) dugc
khudy & 80°C qua dém trong 6ng nghiém chiu ap bit kin. Dung méi dugc loai bo trong
chan khong va cin duge tinh ché theo phuong phap sic ky cot bang 50% ete ddu mo /
EtOAc dén 25% ete diu mo / EtOAc dé tao ra san phim mong mubn. 'H NMR (400
MHz, DMSO-de): 6 8,54 (s, 1H), 8,01 — 7,89 (m, 1H), 4,16 — 3,84 (m, 1H), 3,06 — 2,73
(m, 2H), 2,72 — 2,33 (m, 2H). MS: 136,1 (M+1)".

Buége G: 1,1-diflo-3-isoxyanoxyclobutan. Hop chét nay dugc téng hop nhu da duoc boc

16 & budc D ctia phuong phéap A néu trén.

Céc quy trinh chung dé didu ché 1-flo-3-isoxyanoxyclobutan

o] HO, . . | | .
LT (L MeoH He) HCOOEL ) _PPhsCOTEA TN
NHBoc DCM NaCO; DCM NG
NHBoc NHBoc NH, NHCHO

Bude A: Tert-butyl 3-hydroxyxyclobutylcacbamat. NaBH,; (204mg, 1 duong luong)
duoc bd sung vao dung dich chira tert-butyl 3-oxoxyclobutylcacbamat (2g, 10,8mmol, 2
dwong luong) trong EtOH (20ml) & 0°C. Sau d6, hdn hop nay duoc d& 4m 1én dén nhist
do6 trong phong va khudy trong thoi gian 30 phut. Hon hop nay duoc cd trong chén khong
va cin dugc tinh ché theo phuong phap séc ky cot bang cach sir dung ete ddu mo /
EtOAc (thé tich (V:V), theo ty 1¢ 2:1 &én EtOAc tinh khiét) lam chét rira giai d& tao ra

san phdm mong mudn & dang rin mau trang. MS: 188,1 M+1)".

Bude B: Tert-butyl 3-floxyclobutylcacbamat. DAST (1g, 0,85ml, 1,17 duong luong)
duge bd sung nhd giot vao dung dich tert-butyl 3-hydroxyxyclobutyl-cacbamat (1g,
5,35mmol) trong DCM khan (20ml) & -70°C trong méi trudng khi N,. Sau d6, hdn hop
nay dugc tir tir dwge nang nhiét d6 1én dén nhiét d6 trong phong va khudy qua dém. Hon
hop thu dugce dugce rira biang dung dich nude NaHCOs; lodng. Lép hitu co duge lam kho
trén Mg,SO,4 khan va ¢6. Can dugce tinh ché theo phuong phap sic ky cuc nhanh béng
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cach str dung ete ddu mé / EtOAc (thé tich (V:V), theo ty 1 nim trong khoang tir 20:1
dén 2:1) 1am chét rira giai dé tao ra chét rdn mau trang 13 san phim mong mudn. MS:
190,1 (M+1)".

Budc C: 3-Floxyclobutanamin. Hop chit nay dwoc téng hop nhu da duge bdc 10 & budce

E cta phuong phap A néu trén.

Bude D: N-(3-floxyclobutyl)formamit. Hop chét nay dwoc tdng hop nhu da duoc boc 10
& budce F ctia phuong phap A néu trén. 'H NMR (400 MHz, CDCly): § 8,10 (s, 1H), 5,94-
5,89 (brs, 1H), 5,32-5,25 (m, 0,5H), 5,18-5,11 (m, 0,5H), 4,63-4,42 (m, 1H), 2,76-2,62
(m, 2H), 2,44-2,31 (m, 2H).

Budc E: 1-Flo-3-isoxyanoxyclobutan. Hop cht nay dugc téng hop theo quy trinh chung
nhu budc G trong phuong phap A néu trén.

Céc quy trinh chung dé diéu ché 1,1-diflo-4-isoxyanoxyclohexan

HO H R
\O\ (Boc),0 O\O\ Dess-Martin On 1.DAST FA@\ HCIIMeOH CIHH,N
_— i
NH, H,BOC N,Boc 2. m-CPBA N,Boc \OVF
H

3. NaBH, H E

F

F
HCOOEt Fb\ 0 PPhy .
TEA NJ\H
H

Budc A: Tert-butyl 4-hydroxyxyclohexylcacbamat. (Boc),0 (87g, 0,4mol) duge bd sung

NC

vao dung dich chtra 4-aminoxyclohexanol (23g, 0,2mol) va Etz;N (60g, 0,6mol) trong
THF (230ml). Dung dich thu dugc khudy & nhiét do trong phong qua dém. Dung moi
dugc loai bo trong diéu kién dp sudt giam va can duge chiét bing EtOAc (3 x 200ml).
Céc 16p hitu co két hop duge rira bang nude (2 x 200ml) va nuée mudi (200ml), lam kho
trén Na;SO4 khan va ¢6. Can dugc tinh ché theo phuong phap séc ky cot trén silicagel
bang cach st dung DCM/ MeOH (thé tich (V:V), theo ty 18 20:1) & tao ra san phim

mong mubn & dang rédn mau tring. MS: 216,2 (M+1)*.

Bugc B: Tert-butyl 4-oxoxyclohexylcacbamat. Periodinan Dess-Martin (39,4g,
92,9mmol) dugc bd sung thanh ting phéan vao dung dich chtta tert-butyl 4-hydroxy-
xyclohexylcacbamat (10,0g, 46,5mmol) trong DCM (100ml). Dung dich thu dwgc khudy
& nhiét do trong phong qua dém, dugc lam dimg bang dung dich nudc Na,S,03 va chiét

bang DCM (3 x 100ml). Cac 16p hitu co két hop duogc rira bing nudc (2 x 100ml) va
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nudc mudi (100ml), lam khé trén Na,SO, khan, va c¢d. Cin dugc tinh ché theo phuong
phép séc ky cot trén silicagel bing cach sir dung ete ddu mo / EtOAc (thé tich (V:V), theo

ty 1€ 10:1) d€ tao ra sdn pham mong mudn ¢ dang ran mau trang.

Budc C: Tert-butyl 4,4-difloxyclohexylcacbamat. DAST (2,58g, 16mmol) dugc bd sung
nho giot vao dung dich chira fert-butyl 4-oxoxyclohexylcacbamat (2,13g, 10mmol) trong
DCM khan (25ml) ¢ -5°C trong méi truong khi nito. Sau khi bd sung xong, hdn hop
phan Umg nay dugc khudy & nhiét d6 trong phong qua dém. Hén hop phan tng nay duoc
rét tir tir vao nude da va chiét bing DCM (3 x 100ml). Cac 16p hitu co két hop duoc rira
bing dung dich nwéc NaHCO; 2N va nuée mudi, 1am khé trén Na,SO, khan, loc va ¢b
trong chan khdng. Cin dugc tinh ché theo phuong phép séc ky cot bang céch st dung ete
diu mé / EtOAc (thé tich (V:V), 5:1) 1am chét rira giai dé tao ra hdn hop gém hop chét
néu & d& muc nay (~70%) va san phdm phu tert-butyl 4-floxyclohex-3-enylcacbamat

(~30%) & dang rin mau vang nhat.

m-CPBA (2,20g, 12,9mmol) dugc bd sung thanh tung phﬁn vao hén hop néu trén
(2,52g, 10,7mmol) trong DCM (25m1) & 0°C trong khi trong khi giit nhiét d§ bén trong
thdp hon 5°C. Sau khi b sung xong, hén hop phéan tng nay dugc khudy & nhiét d6 trong
phong qua dém. Dung dich nudc Na,S,03 bdo hoa (8,0ml) vao hén hop phan img duoc
bd sung & 0°C. Hon hop thu dugc duge khudy & 0°C trong thoi gian 40 phut, va sau dé
duge chiét bing DCM (3 x 5,0ml). Céc 16p hitu co két hop duoc rira bing nude mubi,
1am kho trén Na,SO4 khan, va lam bay hoi trong chan khong. Cén dugc st dung truc tiép

& budc tiép theo khong cén tinh ché thém.

NaBH, (0,202g, 5,35mmol) dugc bd sung vao cdn néu trén trong MeOH (15ml) &
0°C. Hon hop phéan g niy dugc khudy & nhiét d6 trong phong qua dém. Nude (0,38g)
dwoc bd sung nho giot vao dé lam dimg hdn hop phan ing & 0°C. Hn hop thu duoc
dugc khudy & 0°C trong thdi gian 30 phit, va c¢d trong chan khong. Cin duge tinh ché
theo phuong phap sic ky cot bang cach sir dung DCM lam chét rira giai dé tao ra hop
chét tinh khiét & dang rén mau tring."H NMR (400 MHz, CDCLy): & 4,46 (s, 1H), 3,59 (s,
1H), 2,25 — 1,69 (m, 6H), 1,61 — 1,20 (m, 11H). MS: 236,2 (M+1)".

Budc D: 4,4-difloxyclohexanamin hydroclorua. Hon hop gdm tert-butyl 4,4-difloxyclo-
hexylcacbamat (6,0g, 25,5mmol) va dung dich HCl 6N/MeOH (60ml) dwgc khudy &
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nhiét d¢ trong phong trong thdi gian 2 gio. Hon hop phan tng nay duoc ¢6 dé tao ra san
phdm thd ma dwgc ding mét cach truc tiép trong bude tiép theo khéng cén tinh ché
thém."H NMR (400 MHz, CD;0D): § 4,89 (s, 2H), 3,32-3,26 (m, 1H), 2,14-2,01 (m, 4H)
2,02-1,85 (m, 2H), 1,74-1,65 (m, 2H). MS: 136,1 (M+1)".

b

Buéc E: N-(4,4-difloxyclohexyl)formamit. Hon hop gém 4,4-difloxyclohexanamin (thd,
3,4g, 25,2mmol), TEA (3 duong lugng) va etyl format (35ml) duoc khudy & 110°C qua
dém trong binh bit kin. Dung méi duoc loai bd va cin duge tinh ché theo phuong phap
séc ky cot bang cach st dung DCM / MeOH (thé tich (V:V), theo ty 18 10:1) 1am chét rira
gidi € tao ra san phim mong muén."H NMR (400 MHz, CDCly): 5 8,14 (s, 1H), 5,98 (s,
1H), 3,93 (m, 1H), 2,54 - 2,19 (m, 1H), 2,15 - 1,39 (m, 7H).MS: 164,1 (M+1)".

Buée F: 1,1-diflo-4-isoxyanoxyclohexan. Hdn hop gbm N-(4,4-difloxyclohexyl)-
formamit (2,5g, 15,3mmol), PPh; (4,4g, 16,8mmol), CCl, (2,3g, 15,Immol), EN (1,5¢,
14,9mmol) va DCM (50ml) duoc ting nhiét d6 dén 45°C va khudy qua dém. Hn hop thu
dugc lam bay hoi trong chan khéng va cén duge tao huyén phu trong Et,O (125ml) &
0°C. Dich loc dugc ¢b va cin dugce tinh ché theo phuong phap sic ky cot trén silicagel
rra gidi bang Et,0 d& tao ra san phim mong muén & dang ddu mau vang ma duogc su

dung truc tiép cho budc tiép theo.

Céc quy trinh chung dé didu ché 2-(3-aminophenoxy )etanol

OH O,
KCO,
—_— .
£10HS00C
MeCN/20°C NO,

NO, NHs

Buée A: 2-(3-Nitrophenoxy)etanol. Huyén phu chua 3-nitrophenol (1g, 7,2mmol), 2-
brometanol (1,2g, 9,6mmol) va K,CO;(2g, 14,4mmol) trong MeCN (12ml) duge khudy
& 90°C qua dém. Chat két tia duge gom bang cach loc dé tao ra mé san phim du tién.
Dich loc duge ¢b va cin duge tinh ché theo phuong phap sic ky cot dé tao ra mé san

pham mong mudn khac & dang ran mau vang,.

Budc B: 2-(3-aminophenoxy)etanol. Bot sit (900mg, 16,2mmol) duoc bd sung vao dung
dich chtra 2-(3-nitrophenoxy)etanol (500mg, 2,7mmol) va NH,Cl (720mg, 13,5mmol)
trong EtOH (10ml) ¢ nhiét d¢ trong phong. Sau d6, hdn hop phan tmg nay dugc khudy &
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90°C trong thoi gian 2 gir va sau d6 duge lam ngudi. Hdn hop nay duoc loc va dich loc
duge ¢b. Cin thu duoc tinh ché theo phuong phap sic ky cot dé tao ra san phim mong

mudn & dang rin mau vang. MS: 154,1 (M+1)".

Céc quy trinh chung d diéu ché 3-(1H-pyrazol-4-yl)anilin

T
N N
;| (Bocy20 éL N
N gpi_;wp_. N NO QLN_“_.Q/L
D%, . d,u?‘ ke
Ny hH;

Budc A: Tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol-1-
carboxylat. DMAP (63mg, 0,52mmol) dugc bd sung mét 1an vao dung dich chira 4-
(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazol (500mg, 2,57mmol) va (Boc),0
(672mg, 3,08mmol) trong DMF(1,0ml). Hon hop nay dwoc khudy & nhiét d6 trong phong
qua dém, va sau d6 duoc phan bd giita EtOAc va dung dich nuée NH,CI bio hoa. Lop
hitu co duogc tach, rira béng nude mudi, lam khd trén Na,SO, khan, va ¢ dé tao ra san

phim thd.

Budc B: 4-(3-Nitrophenyl)-1H-pyrazol. Pd(PPh;),Cl, (24mg,0,034mmol) duge bd sung
vao dung dich chira tert-butyl 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-y1)-1H-pyrazol-
l1-carboxylat (300mg, 0,82mmol), 1-bromo-3-nitrobenzen (137mg, 0,68mmol) va
Na,CO; (216mg, 2,04mmol) trong DME/H,0 (theo ty 1& 5ml/1ml) trong N,. Hon hop
ndy duoc khudy & 85°C qua dém, va sau d6 duge lam dimg bang H,0. Hdn hop thu duogc
chiét bang EtOAc (3 x 25ml). Lép hitu co dugc tach, rira bang nude mudi, 1am khd trén
Na,S0O, khan, va cd. Can thu duoc tinh ché theo phuong phap sic ky cot dé tao ra san
phdm mong mubn. MS: 190,2 (M+1)".

Budce C: 3-(1H-pyrazol-4-yl)anilin. Bot sit (296mg, 5,30mmol) duge bd sung vao dung
dich chta 4-(3-nitrophenyl)-1H-pyrazol(200mg, 1,06mmol) trong AcOH/EtOH
(2ml/3ml). Hon hop phan tng nay duoc khudy & 90°C trong thoi gian 2 gi¢ va sau do
dugc giam nhiét do dén nhiét do trong phong. Hon hop phan ung nay duoc loc qua xelit.
Banh loc dugc rita bang H,0. Dich loc dugc trung hoa bing dung dich NaOH 1N dén d¢
pH=8 va chiét bang EtOAc (3 x 30ml). Cac 16p hitu co két hop dugc rira bing nude
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mubi, 1am kho trén Na,SO, khan, va ¢d. Can thu dugc tinh ché theo phuong phap séc ky

cot dé tao ra san phim mong mudn. MS: 160,2 (M+1)".
Céc quy trinh chung dé diéu ché 2-(3-aminophenyl)propan-2-ol

.

) H H
O OEt DIFEA, BnbBr CEt EtMgBr H;, P/C, it
= CHyCN, 809 THF ]
NH, ) Ph _.N._~Ph

Pha_N._Ph NH,

Budc A: Etyl 3-(dibenzylamino)benzoat 2. BnBr (4,32ml, 0,036mmol) dugc bd sung mot
lan vao dung dich chira etyl 3-aminobenzoat (2g, 0,012mmol) va Et;N (5,26ml,
0,036mmol) trong CH;CN (30ml). Hon hop phan tmg nay dugc lam ting nhiét d6 dé hdi
Iuu trong thoi gian 18 git va sau d6 dugce gidm nhiét d6 dén nhiét do trong phong. Hon
hop nay dugc cd dén khé trong chan khong va cin dugc tinh ché theo phuong phap séc
ky cot (ty 18 PE:EtOAc = 10:1 lam chét rira giai) dé tao ra san phim mong mudn & dang
rdn mau tring. MS: 346,1 (M+1)*..

Buéce B: 2-(3-(dibenzylamino)phenyl)propan-2-ol. MeMgBr (dung dich 3M trong THF,
5,58ml, 16,7mmol) dugc bé sung nhd giot vio dung dich chita etyl 3-
(dibenzylamino)benzoat (1,85g, 5,58mmol) trong THF khan (15ml) & 0°C trong khi
quyén nito trong thoi gian 30 phut. Hon hop phan tmg nay dugc khudy & nhiét do trong
phong qua dém va dugc dirng bang cach bd sung dung dich NH4Cl bdo hoa vao. Hdn hop
thu dugc chiét bang etyl axetat (3 x 50ml). Cac 16p hitu co két hop duoc rira bing
NaHCO;, nuée va nudc mudi, 1am khé trén Na,SO, khan, loc va sau d6 duoc c6 dén kho.
Cin dugc tinh ché theo phwong phap séc ky cot (ty 16 PE: EtOAc = 2 : 1 lam chét rira

giai) dé tao ra san phim mong mudn & dang dau khoéng mau. MS: 332,1 (M+1)".

Buéce C: 2-(3-aminophenyl)propan-2-ol. Pd/C 10% (27mg) duoc bd sung mot 1an vao
dung dich chtta 2-(3-(dibenzylamino)phenyl)propan-2-ol (268mg, 0,81mmol) trong
MeOH (5ml). Hdn hop phan ting duoc hydro héa & nhiét do trong phongqua dém trong
moi truomg khi hydro. Chét xuc tic duoc loc bd thdng qua xelit va dich loc duge c6 dén
kho. Cén dugc tinh ché theo phuong phap séc ky cot (ty 18 PE:EtOAc = 1:2 1am chét rta

giai) dé tao ra san phim mong mudn & dang rin mau vang. MS: 152,1 (M+1)".

Céc quy trinh chung dé diéu ché 2-(3-amino-5 -flophenyl)propan-2-ol

-71-



21962
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H,
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Budc A. Metyl 3-flo-5-nitrobenzoat. Thionyl clorua (488mg, 4,Immol) duge bd sung
nho giot vao dung dich chira axit 3-flo-5-nitrobenzoic (500mg, 2,7mmol) trong metanol
khan (10ml) & 0°C trong khi quyén nito. H3n hop phén tmg nay dugc nang nhiét d6 1én
dén nhiét d trong phong va khufy trong thoi gian 6 gid. Hon hop phan Ung nay dugc c6
trong diéu kién 4p suét giam dé thu duoc metyl este hydroclorua tuong tng & dang sap

rdn ma dugc st dung truc tiép cho bude tiép theo. MS: 200 (M+1)*,

Buéc B. Metyl 3-amino-5-flobenzoat. Bot sét (560mg, 10mmol) va amoni clorua
(540mg, 10mmol) dugc bd sung thanh mét 1dn vao dung dich chia metyl 3-flo-5-
nitrobenzoat (400mg, 2mmol) trong etanol (10ml). Hon hgp phan tmg nay dwoc khudy &
80°C trong thoi gian 1 gid. Sau khi lam ngudi hdn hop phan tmg, hdn hop nay duge loc
qua xelit. Dich lgc dugc ¢ trong diéu kién ap suét gidm dé tao ra san phém mong mubn.

MS: 170 (M+1) ™.

Budc C. Metyl 3-(dibenzylamino)-5-flobenzoat. NaH (187mg, 7,8mmol) dugc bd sung
thanh timg phin vao dung dich chua metyl 3-amino-5-flobenzoat (440mg, 2,6mmol)
trong DMF kho (10ml), tiép theo bd sung benzyl bromua (1,1g, 6,5mmol). Hon hop phan
ting nay dugc khudy & 40°C trong thdi gian 16 gidr va ¢6. Cin thu duoc tinh ché theo
phuong phép séc ky cot dé tao ra san phdm mong mudn. MS: 350 M+1)".

Buéce D. 2-(3-(dibenzylamino)-5-flophenyl)propan-2-ol. Metylmagie bromua (1M trong
THF, 2,4ml, 2,4mmol) duoc hoa tan trong THF (5ml) va dat trong bé lam lanh béng
nudc da. Sau do, metyl 3-(dibenzylamino)-5-flobenzoat (280mg, 0,8mmol) trong THF
(5ml) dugc bd sung tir tir vao hdn hop phan tmg. Hn hop nay duoc khudy trong thoi
gian 3 gio trong khi duy tri nhiét d6 bén trong ndm trong khoéang tir 15°C dén 25°C. Sau
d6, hdn hop nay duge lam lanh dén 0°C va xir Iy bang amoni clorua dung dich, sau do

duogc chiét bang etyl axetat (3 x 30ml). Céc 16p hitu co két hop duge dugc lam khé trén
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N2,SO, khan, va ¢6 trong chan khong. Cin duge tinh ché theo phuong phép sic ky cot

trén silicagel dé tao ra san phim mong muén. MS: 350 M+1)".

Buéc E. 2-(3-amino-5-flophenyl)propan-2-ol. Pd/C 10% (15mg) duoc bd sung vao dung
dich chira 2-(3-(dibenzylamino)-5-flophenyl)propan-2-ol (150mg, 0,43mmol) trong
etanol (5ml) trong mdi trudng khi hydro. Hn hop phan tmg nay duogc khudy & nhiét do
trong phong trong thoi gian 16 gid. Sau d6, huyén phu dugc loc qua xelit va dich loc
dugc ¢ trong chan khong. Can dugc tinh ché theo phuong phap séc ky cot dé tao ra san
phdm mong muébn. MS : 170 (M+1)".

Céc quy trinh chung dé didu ché etyl 1-(3-aminophenyl)xyclopropanol

o] 5] DIF"EA BnBr OEt Ti{0i-Pry4, THO-Pry4, EtMgBr OH_Hz PUC. 1 H, PUIC, ot vOH
CHsCN, CHICN, 90°C
NH; N

Pt N _Ph Hz

Buéc A. Etyl 3-(dibenzylamino)benzoat. BnBr (4,32ml, 0,036mmol) dugc bd sung mot
phé‘m vao dung dich chira etyl 3-aminobenzoat (2g, 0,012mmol) va Et;N (5,26ml,
0,036mmol) trong CH3CN (30ml). Hén hop phan ting nay duoc lam ting nhiét d6 d& hdi
luu trong thoi gian 18 gid va lam giam nhiét do dén nhiét do trong phong, Hon hop nay
duoc c6 trong chan khéng va cin thu duge tinh ché theo phuong phép séc ky cot dé tao

ra san phdm mong mudn & dang rin mau trang. MS: 346,1 M+1)".

Buge B.1-(3-(dibenzylamino)phenyl)xyclopropanol. Titan tetraisopropoxit (0,25ml,
0,84mmol) dugc bd sung nhd giot vao dung dich chira etyl 3-(dibenzylamino)benzoat
(1,85g, 5,58mmol) trong THF khan (20ml) & nhiét do trong phong trong khi quyén N,
trong thoi gian 10 phat. Sau mot gio khuéy, EtMgBr (dung dich THF, 4,1ml, 12,3mmol)
dugc bd sung nho giot trong thdi gian 30 phut. Hon hop phan tng nay dugc khudy &
nhiét d trong phong trong 3 gid. Hon hop thu duge dugc lam dimg bing céch bd sung
dung dich nuéc NH,4C1 bdo hoa, va chiét bing etyl axetat (3 x 50ml). Céc 16p hitu co két
hop duoc rira béng NaHCOs3, nudce va nude mudi, lam khé trén Na,;SO4 khan, va cd trong
chin khong. Cin duogc tinh ché theo phwong phép sic ky cot (ty 16 PE:EtOAc =5:1 lam
chit rira giai) @& tao ra san phdm mong muén & dang dau khong mau. 'H NMR (400
MHz, CDCl): 6 7,33 - 7,28 (m, 5H), 7,25 - 7,18 (m, 5H), 7,11 (t, J = 8,0 Hz, 1H), 6,80 -
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6,75 (m, 1H), 6,61 - 6,56 (m, 2H), 4,65 (s, 4H), 1,17 - 1,13 (m, 2H), 0,93 - 0,90 (m, 2H).
MS: 330,1 (M+1)",

Bude C. Etyl 1-(3-aminophenyl)xyclopropanol. Pd/C 10% (200mg) dugc bd sung mot
phén vao dung dich chtta 1-(3-(dibenzylamino)phenyl)xyclopropanol (1,8g, 5,45mmol)
trong MeOH (10ml) & nhiét d6 trong phong. Hon hop phan ting nay duoc khudy & nhiét
d6 trong phong trong méi trudmng khi hydro qua dém. Huyén phu nay duge loc qua xelit,
va dich loc duge ¢b trong chan khong. Can duoc tinh ché theo phuong phap séc ky cot
(ty 18 PE:EtOAc =2:1 1am chét rira giai) dé tao ra san phim mong muén & dang rén mau
vang. '"H NMR (400 MHz, CDCl): 8 7,10 (t, J = 7,8 Hz, 1H), 6,69 (t, J = 2,0 Hz, 1H),
6,63 - 6,60 (m, 1H), 6,56 — 6,53 (m, 1H), 1,22 - 1,19 (m, 2H), 1,01 - 0,98 (m, 2H). MS:
150,1 (M+1)*.

Cac quy trinh chung d didu ché 3-flo-5-(metylthio)anilin

F NH, /k/\ Hy, PUIC, MeOH F S
‘@’ ~S-g~ . \Q’ ™~ RT RLih 0
CH3CN, 30 °Cdén hoi luu

NO; NH;

Budc A.(3-Flo-5-nitrophenyl)(metyl)sulfan. Dung dich chira 3-flo-5-nitroanilin (200mg,
1,28mmol), 1,2-dimetyldisulfan (121mg, 1,29mmol) va CH;CN (3ml) duogc khudy &
30°C. Isoamyl nitrit nguyén chit (150mg, 1,28mmol) dugc bd sung tir tir vao qua xi lanh
trong thoi gian 5 phut. Hén hop phan ting dugc lam ndng tir tir d& hdi luu trong thoi gian
10 phit va dugc duy trl hdi lwu nhe cho dén khi dimg thoét khi N, (30 phtt ~60 phut).
Hdn hop phan tmg nay duoc lam ngudi va dung méi duge loai bo trong chan khong dé
tao ra diu mau t8i. DAu tao thanh duoc tinh ché theo phuong phap séic ky cot dé tao ra

sdn phdm mong mudn ¢ dang ran mau vang nhat.

Budce B:3-Flo-5-(metylthio)anilin. Pd/C 10% (9mg) duge bd sung mot phan vao dung
dich chtra (3-flo-5-nitrophenyl)(metyl)sulfan (90mg, 0,48mmol) trong MeOH (10ml).
Hdn hop thu duge duge suc H, ba 1in va khqu ¢ nhi€t 49 trong phong trong thdi gian 1
gi. Huyén phu nay duoc loc qua xelit, va banh loc dugc rira baing MeOH (5ml). Dich
loc dugc cd trong chan khéng dé tao ra san phém mong mudn ma dugc str dung mdt cach

truc tiép trong budc tiép theo. MS: 158,0(M+1)".

Quy trinh chung dé diéu ché axit (S)-2-ox0-1,3-0xazinan-4-carboxylic

triphosgen, NaOH,
dioxan, H,0,
0°C dén rt
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triphosgen , NaOH

dioxan , H,0 Co
°Cdenrt )
o
O H

Dung dich chira triphosgen trong dioxan (25,3g trong 125ml dioxan) duoc bb sung

NH,

nhd giot vao hdn hop gdm axit (8)-2-amino-4-hydroxybutanoic (10g, 84,0mmol) va
250ml dung dich nuéc NaOH (2mol/l, 20,4g, 510mmol) & 0°C trong thoi gian 1 gio.
Nhi¢t d6 bén trong dugc gitt thép hon 5°C trong khi bd sung. Sau d6, hdn hop nay duoc
khudy & nhiét do trong phong trong thoi gian 2 ngay. Sau d6, hdn hop phan tng nay
duge duge cd trong chan khong, tiép theo bd sung 200ml CH;CN. Sau d6, hén hop thu
dugc duge 1lam néng dn 60°C va khudy ky trong thoi gian 0,5 gio. Hon hop néng nay
duoc loc ngay lap tirc. Sau d6, dich loc duge ¢ dén 100ml va san phim mong mudn
duogc 1am két ta ra. San phim thé dugc gom bang cach loc va sir dung truc tiép & budce

tiép theo khong can tinh ché thém. MS: 146,0(M+1)".

Quy trinh chung dé didu ché axit (S)-4-(tert-butoxycarbonyl)-6-oxopiperazin-2-

carboxylic

b i

b, NH, PIAD, MeCN A SOCl, Br coos
HO™ ™ 2 Ao HO) "‘(\NHQ Tt (\NH HCI DIPEA n

12 MeOH
HN‘Cb(z) HN‘Cbz
0
Boc

| Boc),0 )la,, ( o. Pd/C BOC
\o)""(\N/j(o‘Bn _Bo00 o™ Bn — o (\N

HN H 0 DIPEA HN_ (0] NH o)

“Cbz Cbz 2

Boc
N
[ THF, MeOH [
L|OH H,O
HOOC' H 0]

Budc A: Axit (S)-3-amino-2-(((benzyloxy)carbonyl)amino)propanoic. PIAD (4,38g,
13,5mmol) dwgc bd sung mot ldn vao hdn hop gdm axit (S)-4-amino-2-
(((benzyloxy)carbonyl)amino)-4-oxobutanoic (3g, 11,3mmol) trong MeCN (20ml),
EtOAc (20ml ) va H,O (10ml). Hon hop phan tng nay duoc khudy & nhiét do trong
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phong qua d&m. Hon hop thu dugce duoc loc, va dich loc dugc ¢d trong chén khong dé

tao ra san phdm mong mudn. MS: 239,1 M+1)".

Buoe  B:(S)-Metyl 3-amino-2-(((benzyloxy)carbonyl)amino)propanoat hydroclorua.
SOCI, (5ml) dugc bd sung nho giot vao dung dich dugc khudy chira MeOH (50ml) &
0°C. Hon hop thu duge duge khudy & 0°C trong thoi gian 0,5 gid truée khi axit (S)-3-
amino-2-(((benzyloxy)carbonyl)afnino)propanoic (2,6g, 10mmol) dugc bd sung vao. Sau
d6, hdn hop phén tng nay dugc khudy & nhiét do trong phong qua dém va cb trong chin
khong dé tao ra san phdm mong muén. MS: 253,1 (M+1)".

Budc C: (S)-Metyl 3-((2-(benzyloxy)-2-oxoetyl)amino)-2-
(((benzyloxy)carbonyl)amino)propaneat. DIPEA (4,0g, 0,03mol) dugc bd sung vao dung
dich chta (S)-metyl 3-amino-2-(((benzyloxy)carbonyl)amino)propanoat hydroclorua
(2,6g, 0,01mol) trong THF (40ml) & 0°C. Hon hop nay duge khudy & 0°C trong thdi gian
5 phut, tiép theo bd sung benzyl 2-bromaxetat (4,7g, 0,02mol) vao. Sau do, hdn hgp nay
dugc nang nhiét d6 1én dén nhiét do trong phong va khudy qua dém. Hon hop phan g
duoc lam dimg bang cach bd sung H,0 va sau dé duge chiét béng EtOAc (3 x 40ml).
Céac 16p hitu co két hop dugc rira bing nuée mubi, 1am kho trén Na,SO4 khan, va ¢6. Cin
thu duoc tinh ché theo phuong phép sic ky cdt dé tao ra san pham mong mudn. MS:
401,2 M+1)".

Bude D:(S)-Metyl 3-((2-(benzyloxy)-2-oxoetyl)(tert-butoxycarbonyl)amino)-2-(((benzyl-
oxy)carbonyl)amino)propanoat. DIPEA (2,9g, 22,5mmol) dugc bd sung vao dung dich
chua (S)-metyl 3-((2-(benzyloxy)-2-oxoetyl)amino)-2-
(((benzyloxy)carbonyl)amino)propanoat (3,0g, 7,5mmol) trong THF (40ml) & 0°C. Hn
hop nay dugc khudy & 0°C trong thoi gian 5 phit, tiép theo 1a bd sung di-tert-butyl
dicacbonat (3,27g, 15mmol). Sau d6, hén hop nay dugc ning nhiét do 1én dén nhiét do
trong phong va khudy qua dém. Sau khi dimg bang dung dich NaHCO; béo hoa, hén hop
thu dugc chiét bing EtOAc (3 x 60ml) va c6. Cin thu dugc tinh ché theo phuong phap

séc ky cot dé tao ra san phim mong mudn. MS: 501,2 M+1)".

Bude E: Axit (S)-2-((2-amino-3-metoxy-3-oxopropyl)(tert-butoxycarbonyl)amino)axetic.
Pd/C 10% (250mg) duoc bd sung vao dung dich chira (S)-metyl 3-((2-(benzyloxy)-2-
oxoetyl)(tert-butoxycarbonyl)amino)-2-(((benzyl-oxy)carbonyl)amino)propanoat  (2,5g,
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Smmol) trong MeOH (30ml). Hon hop niy dugc khudy trong moéi truong khi hydro &
nhiét do trong phong qua dém. Huyén phu thu dugc loc qua xelit, va dich loc dugc cd

trong chén khong dé tao ra san phim mong mudn. MS: 277,1 M+1)".

Bude E:(S)-1-tert-butyl 3-metyl 5-oxopiperazin-1,3-dicarboxylat. DCC (1,34g, 6mmol)
duoc bd sung vao dung dich chira axit(S)-2-((2-amino-3-metoxy-3-oxopropyl)(tert-buto-
xycarbonyl)amino)axetic (1,2g, 4mmol) trong DCM (100ml) & 5°C. Hén hop nay dugc
khudy & 10°C trong thoi gian 4 gio, tiép theo 13 bd sung Et;N (0,88g, 8mmol). Hon hop
thu dugc dwoc khudy & nhiét do trong phong trong thoi gian 18 gid va sau d6 duogc cb.
Cin duoc bd sung vao EtOAc (20ml) va chét két tua duoc loc. Dich loc duoc ¢6 va cin
dugc tinh ché theo phuong phép sic ky cot dé tao ra san phdm mong muén. MS: 259,1
(M+1)".

Bude F: Axit (S)-4-(tert-butoxycarbonyl)-6-oxopiperazin-2-carboxylic. Dung dich chira
LiOH'H,0 (159mg, 3,8mmol) trong H,O (10ml) dugc bd sung vao hdn hop gdm (S)-1-
tert-butyl 3-metyl S-oxopiperazin-1,3-dicarboxylat (500mg, 1,9mmol) trong MeOH
(20ml) va THF (20ml) & 0°C. Hon hop nay duoc khudy & nhiét d6 trong phong trong thoi
gian 2 gid va sau d6 dugc phan bd giita EtOAc (25ml) va H,O. Lép nude duge axit hoa
béng dung dich HCI 2N dén d6 pH=3 dén 4 va sau d6 dwoc chiét bing EtOAc (3 x
20ml). Cac 16p hitu co két hop duoc rira bing nuée mudi, lam khd trén Na,SO, khan va
cd d tao ra san phdm mong muén ma duge sir dung truc tiép trong phan tmg tiép theo.
MS: 245,1 (M+1)".

Quy trinh chung dé diéu ché 2-brompyrimidin-4-carbonitril

OH H Br
N)%N HCcl  NaNO; NN TBAB,P,O5 N}N
I | } |

= AcOH toluen
v\ N2 N\OH MCN

Bude A: 2-Hydroxy-4-carboxyaldehyt oxim. 2-Hydroxy-4-metyl pyrimidin hydroclorua
(25,0g 171mmol) va natri nitrat (17,7mg, 260mmol) dugc bd sung tir tir vao 200ml dung
dich axit axetic 50% & 0°C. Hon hop phéan tng nay dugc khudy & nhiét do trong phong
trong thoi gian 3 giod. Huyén phi thu dwoc va céc chét rin dugc loc, rira bing nudce va

lam kho d tao ra san phim mong muén. 'H NMR (400 MHz, DMSO-dg): & 12,42 (s,
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1H), 11,89 (s, 1H), 7,92 (d, J = 6,4 Hz, 1H), 7,75 (s, 1H), 6,43 (d, J = 6,4 Hz, 1H). MS:
140,0 (M+1)".

Bugc B: 2-brompyrimidin-4-carbonitril. Hén hop gbém 2-hydroxy-4-carboxyaldehyt
oxim (9g, 28,8mmol), tetrabutyl amoni bromua (10g, 71,9mmol) va phospho pentoxit
(2g, 14,4mmol) trong toluen (300ml) duoc khudy & 120°C trong thoi gian 2 gio. Hon hop
thu dugc loc va dich loc duge cd. Can thu dugc tinh ché theo phwong phap séc ky ¢t dé
tao ra hop chit mong mudn & dang rin mau vang. "H NMR (400 MHz, CDCl): 6 8,82
(d, J=4,8 Hz, 1H), 7,66 (d, J= 4,8 Hz, 1H). MS: 185,0 M+1)".

Céc quy trinh chung tdng hop dé tao ra cac hop chét ¢6 cong thic I:

RoCHO, RsNHy, R4-Br (R4 12 aryl tly ¥ dugc thé

( ﬂT‘xﬁo hoéc heteroaryl tily y duoc thé
HO_ SN O Ry (X Pd,(dbas),Xantphos O Ry (X
I N R, i LS Cs,CO,4 R ("):o
Phan tmg UGI R, O phan ung Buchwald H R, O }‘:{4
n=1,2

: X=CH,, O, NH, CH(OH)(S va R), F
Céc quy trinh chung cho phan tng UGI:

Hdn hop gém aldehyt (3,5mmol) va anilin (3,5mmol) trong MeOH (8ml) duoc
khudy & nhiét 4o trong phong trong thoi gian 30 phit. Tiép d6, axit (3,5mmol) dwoc bd
sung vao va hdn hgp phan ting nay dwoc khudy trong thdi gian 30 phut nita, tiép theo bd
sung isoxyanua (3,5mmol) vao. Sau d6, hén hop thu duge duge khudy & nhiét do trong
phong qua dém va dugc ding bang H,0. Hdn hop thu dugc phan bé gitta EtOAc va H,O.
Lép hitu co duoc rira bé‘mg nudc muéi, lam kho trén Na,SO, khan, va sau d6 dugc co.

Cin thu dugc tinh ché theo phuong phép chuén d tao ra san phim mong muén.
Cac quy trinh chung cho phan ng Buchwald:

Hdn hop gdm amin (0,30mmol), aryl bromua (0,30mmol), Cs,CO;3 (129mg,
0,39mmol), Pdy(dba); (18mg, 0,02mmol) va Xant-Phos (9,4mg, 0,02mmol) trong 1,4-
dioxan (10ml) dugc khudy trong khi quyén N, & 80°C qua dém. Sau khi loc, dich loc
dugc ¢ trong chan khong va cin dugc tinh ché theo phuong phap chuin dé tao ra céc

sén pham mong muon.

Vidu 1. Diéu ché (S)-metyl 1-metyl-5-oxopyrolidin-2-carboxylat.
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Hop chat 2 dugc didu ché theo so dd dusi day, bang cach ap dung quy trinh dudi déy.

N W« ) o U M SN 4

&o K2CO3, Mel Meooe™ 0 HooG™ N N &
A\ > Me 3 e
HooC™ ~N DMF N "MeOHTHFIH,0 Phan tng UGI N Z/\ N o

Bude A: (S)-Metyl 1-metyl-5-oxopyrolidin-2-carboxylat. K,COs khan (16g, 116mmol)
va iodometan (16,4g, 116mmol) dugc bd sung vao hdn hop gdm axit (S)-5-oxopyrolidin-
2-carboxylic (5,0g, 38,8mmol) trong DMF (50ml) & nhiét d9 trong phong. Hon hop thu
duge duge nang nhiét d6 1én dén 40°C, dugc khudy trong thoi gian 24 gid va cd trong
chan khong. Can dugc lam két tia bang EtOAc (80ml) va loc. Bénh loc duoc rira bing
EtOAc (2 x 10ml). Céc dich loc két hop nay duge cd va cin duge tinh ché theo phuong
phap sic ky cot trén silicagel dé tao ra san phim mong mudn. 'H-NMR (400 MHz,
CDCl): 6 4,18 — 4,11 (m, 1H), 3,70 (s, 3H), 2,87 (s, 3H), 2,56 — 2,29 (m, 3H), 2,16 —
2,04 (m, 1H). MS: 158,1 (M+1)".

Budge B: Axit (S)-1-metyl-5-oxopyrolidin-2-carboxylic. THF (2ml), H,0O (2ml) va NaOH
(0,45g, 11,4mmol) dugc bd sung vao dung dich chira (S)-metyl 1-metyl-5-oxopyrolidin-
2-carboxylat (0,6g, 3,8mmol) trong MeOH (6ml) & nhiét do trong phong. Hon hop thu
dugc dugc khudy & nhiét do trong phong trong thoi gian 18 gi¢ va sau dé dugc axit hda
béng dung dich HCI 2N dén d¢ pH=3 dén 4 & 0°C. Hn hop nay duoc chiét bing EtOAc
(3 x 30ml), cac 16p hitu co két hop duge lam kho trén Na,SO,4 khan va ¢ dé tao ra san
phim thé & dang rin mau vang (0,8g) ma duoc sir dung truc tiép cho bude tiép theo. MS:
142,1 (M-1)".

Budc C: Hop chit 2. 2-Clobenzaldehyt (117mg, 0,83mmol), 3-floanilin (92,5mg,
0,83mmol), axit (S)-1-metyl-5-oxopyrolidin-2-carboxylic thd (200mg, d6 tinh khiét
~60%, 0,83mmol) va 1,1-diflo-3-isoxyanoxyclobutan (119mg, d6 tinh khiét 90%,
1,0mmol) dugce dung trong phan ing UGI dé tao ra san phdm mong mudn (hdn hop dong
phén khong dbi quang). 'H NMR (400 MHz, CDCl;): & 8,52 (d, J = 4,9 Hz, 0,2H), 8,16
(m, 0,3H), 7,87 — 7,47 (m, 2H), 7,42 - 7,31 (m, 1H), 7,25 - 7,11 (m, 2H), 7,08 — 6,89 (m,
3,3H), 6,74 (d, J = 6,0 Hz, 0,7H), 6,57 (m, 2H), 4,42 — 4,26 (m, 1,3H), 4,20 — 4,08 (m,
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0,5H), 4,00 (m, 1H), 3,00 (m, 2H), 2,74 (m, 3H), 2,63 — 1,82 (m, 6H). MS: 494,1
M+1)",

Vi du 2. Piéu ché (S)-N-(1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-
(3-flophenyl)-5-oxopyrolidin-2-carboxamit.

Céc hop chét ¢6 cong thire 3 va 4 duoc didu ché theo so dd dudi day, bang cach 4p dung

quy trinh dudi day.

CHO NHy p F Br
OO, Ay & o
F o |
NC &o (J
o F AN WK
Hooc” N Phan g UGI :” ol H
F
F
OB O
N w 0
N TN
; 0 N)\N
\

=

Hop chét c6 cong thuc 4

Bu6ée A. (S)-N-(1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-flo-
phenyl)-5-oxopyrolidin-2-carboxamit. 3-Floanilin (86mg, 0,78mmol), 2-clobenzaldehyt
(109mg, 0,78mmol), axit (S)-5-oxopyrolidin-2-carboxylic (100mg, 0,78mmol) va 1,1-
diflo-4-isoxyanoxyclohexan (135mg, 0,91mmol) dugc dung trong phan tmg UGI dé tao
ra san phdm mong mudn. MS: 508,1 M+1)".

Buéce B. (S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-flo-
phenyl)-5-0xo-1-(pyrimidin-2-yl)pyrolidin-2-carboxamit va (S)-N-((R)-1-(2-clophenyl)-
2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-flophenyl)-5-0xo-1-(pyrimidin-2-
yl)pyrolidin-2-carboxamit. Hén hop gdm (S)-N-(1-(2-clophenyl)-2-((4,4-
difloxyclohexyl)amino)-2-oxoetyl)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit
(100mg, 0,20mmol), 2-brompyrimidin (47mg, 0,30mmol), Cs,CO; (129mg, 0,39mmol),
Pdy(dba); (18mg, 0,02mmol) va Xant-Phos (9,4mg, 0,02mmol) trong 1,4-dioxan (10ml)
dugc khudy trong khi quyén N, & 80°C qua dém. Sau khi loc, dich loc dugc cb trong
chan khong va cin dugc tinh ché theo phuong phdp chuin dé tao ra cac san phim mong

muon.
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(S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-flo-phenyl)-
5-0x0-1-(pyrimidin-2-yl)pyrolidin-2-carboxamit. Hop chat ¢ cong thirc 4 '"H NMR (400
MHz, CDCls): 6 8,71 (d, J = 4,8 Hz, 2H), 7,75 (m, 1H), 7,33 (m, 2H), 7,18 (m, 1H), 7,09
— 6,87 (m, SH), 6,47 (s, 1H), 5,61 (d, J = 7,6 Hz, 1H), 4,86 (d, J = 6,6 Hz, 1H), 3,98 (m,
1H), 3,01 - 2,84 (m, 2H), 2,58 (m, 1H), 2,30 — 2,20 (m, 1H), 1,93 (m, 7H), 1,47 (m, 2H);
MS: 586,2 (M+1)".

(S)-N-((R)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-flophenyl)-
5-0x0-1-(pyrimidin-2-yl)pyrolidin-2-carboxamit. Hop chét c6 cong thic 3. 'H NMR (400
MHz, CDCl): 8 8,75 (dd, J = 4,8, 2,0 Hz, 2H), 7,40 (d, J = 7,8 Hz, 1H), 7,23 (s, 3H),
7,08 (dt, J = 11,3, 6,3 Hz, 3H), 6,99 (d, J = 3,7 Hz, 1H), 6,27 (s, 1H), 6,13 — 5,92 (m,
1H), 5,02 (m, 1H), 4,76 (m, 1H), 3,92 (m, 1H), 2,88 (m, 1H), 2,67 — 2,46 (m, 1H), 2,44 —
2,19 (m, 2H), 2,00 (m, 8H). MS: 586,1 (M+1)".

Céc chét tuong tu dudi ddy duogc tdng hop theo céac quy trinh néu trén, bang cach st
dung aldehyt, amin, axit carboxylic, isoxyanua thich hgp va vong thom hoic vong thom
khéc loai dd dugc thé halo bang céch st dung cac chit phan tmg va céc dung méi néu
trén hodc cac chit phan tmg twong ty va céc dung moi ciia ching, va tinh ché theo céc

phwong phép chuén.
Hop chét 6

F
SusY

ﬂ/&E/N:?W<;)§o
m@ @N

'H NMR (400 MHz, CDCl,): 6 8,75 (d, J = 4,8 Hz, 2H), 7,35 (m, 3H), 7,25 — 6,81 (m,
5H), 6,28 (s, 1H), 5,84 (d, J = 7,5 Hz, 1H), 4,76 (m, 1H), 3,98 — 3,59 (m, 1H), 2,92 (m,

1H), 2,58 (m, 1H), 2,35 — 2,20 (m, 1H), 2,07 (m, 1H), 1,83 (m, 2H), 1,57 (m, 4H), 1,46 —
1,17 (m, 4H). MS: 550,2 (M+1)".

Hop chit 7

-81-



21962

LA %@

H N~ 0

cl ° N,(N
N/

'"H NMR (400 MHz, CDCly): 8 8,73 (m, 2H), 7,80 (s, 1H), 7,35 (s, 1H), 7,23 — 6,72 (m,
6H), 6,47 (s, 1H), 5,49 (d, J= 17,7 Hz, 1H), 4,87 (d, J = 6,6 Hz, 1H), 4,74 — 4,42 (m, 1H),
3,86 (d, J = 8,0 Hz, 1H), 3,19 — 2,77 (m, 1H), 2,56 (m, 1H), 2,44 — 2,21 (m, 1H), 2,13 —
1,73 (m, 4H), 1,60 (s, 2H), 1,26 (m, 4H). MS: 550,2 (M+1)".

Hop chét 49

el q&

ﬁ N
cl ON)\(“
W

'"H NMR (400 MHz, CDCL): § 8,69 (s, 2H), 7,76 (s, 1H), 7,49 — 6,68 (m, 7H), 6,44 (s,
1H), 6,19 (s, 1H), 4,93 (m, 3H), 2,23 (m, 8H). MS: 540,1 (M+1)",

Hop chét 51

5o 3 -

N o
O 7N

o] o] N@

"H NMR (400 MHz, CDCL): § 8,81 (d, J = 4,9 Hz, 1H), 8,66 (d, J = 2,7 Hz, 1H), 8,04 —
7,79 (m, 1H), 7,49 — 7,31 (m, 1H), 7,13 — 6,92 (m, 6H), 6,60 (m, 1H), 6,25 — 5,95 (m,
1H), 5,68 (m, 1H), 4,73 (dd, J = 16,0, 6,9 Hz, 1H), 4,39 (m, 1H), 2,98 (m, 3H), 2,53 (m,
4H), 2,14 — 1,93 (m, 1H).MS: 592,1 (M+1)".

Hop chit 5
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'H NMR (400 MHz, CDCls): § 8,46 — 8,32 (m, 1,7H), 7,78 — 7,61 (m, 1,5H), 7,39 (m,
1,5H), 7,23 (m, 1,6H), 7,13 — 6,88 (m, 4H), 6,40 (m, 1H), 6,11 (m, 1H), 5,01 — 4,77 (m,
1H), 4,26 (m, 1H), 3,51 (d, J = 5,5 Hz, 0,3H), 3,13 — 2,75 (m, 3H), 2,61 — 2,22 (m, 3H),
2,17 - 1,90 (m, 1H). MS: 557,1 (M+1)".

Hop chét 10

'H NMR (400 MHz, CDCLs): 3 8,56 (m, 2H), 8,16 (s, 1,3H), 7,74 (s, 1H), 7,36 (s, 2,6H),
7,19 (s, 1H), 7,12 - 6,82 (m, 3H), 6,52 (m, 2H), 6,19 (m, 1H), 4,65 — 4,48 (m, 1H), 4,26
(m, 1,3H), 3,90 — 3,82 (m, 0,3H), 2,87 (m, 3H), 2,64 — 1,98 (m, 6H). MS: 557,1 (M+1)".

Hop chét 41

F
F 0 Q
FﬂNH N\”\"'(N¥O

cl 0 /s
\
~0
'H NMR (400 MHz, CDCl;): 6 7,98 (m, 1H), 7,65 (m, 2H), 7,44 — 7,30 (m, 2H), 7,03 (m,
6H), 6,51 (m, 1H), 6,36 (s, 1H), 5,12 (d, J = 6,3 Hz, 1H), 4,33 (s, 1H), 3,97 (s, 3H), 3,10

—2,63 (m, 3H), 2,60 — 2,00 (m, SH). MS: 587,1 (M+1)".

Hop chét 26
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N .
)
Cl © N™

=

0 8 Q(Nxo

OMe

"H NMR (400 MHz, CDCly): § 8,32 (m, 1H), 8,05 (t, J = 8,6 Hz, 1H), 7,69 (s, 1H), 7,45
— 7,30 (m, 1H), 7,25 - 6,78 (m, 6H), 6,38 (m, 2H), 4,88 (m, 1H), 4,33 (s, 1H), 3,89 (s,
3H), 3,11 - 2,72 (m, 3H), 2,66 — 2,29 (m, 3H), 2,23 — 1,86 (m, 2H). MS: 587,1 (M+1)".

Hop chét 17

F

N 1 o
Cl N\j
'H NMR (400 MHz, CDCl3): 8 7,93 (m, 1H), 7,56 (m, 2H), 7,21 (m, 3H), 7,10 — 6,87 (m,

3H), 6,42 (m, 3H), 5,04 (m, 1H), 4,25 (m, 1H), 3,97 (d, J = 6,1 Hz, 3H), 3,10 — 2,69 (m,
3H), 2,60 — 2,15 (m, 4H), 2,12 — 1,87 (m, 1H).MS: 587,2 (M+1)".

Hop chét 28
F
o T
F
N
H
Cl

i (0]
Sy

'H NMR (400 MHz, CDCls): § 8,19 (m, 1H), 7,79 — 7,33 (m, 3H), 7,28 — 7,06 (m, 4H),
7,06 — 6,83 (m, 4H), 6,47 — 6,32 (m, 2H), 5,09 — 4,91 (m, 1H), 4,25 (m, 1H), 3,09 — 2,60
(m, 4H), 2,57 (s, 3H), 2,53 — 1,99 (m, SH). MS: 571,0 (M+1)".

Hop chét 21
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F

, 0
N
NQ
'H NMR (400 MHz, CDCls): 6 8,26 (d, J = 8,5 Hz, 1H), 8,15 (s, 1H), 7,64 (s, 1H), 7,48
(m, 1H), 7,32 (d, J = 7,5 Hz, 1H), 7,14 (m, 2H), 7,04 — 6,83 (m, 3H), 6,40 (s, 1H), 6,04

(s, 1H), 4,89 (m, 1H), 4,31 (s, 1H), 2,89 (m, 3H), 2,48 (m, 2H), 2,40 — 2,27 (m, 3H), 2,26
— 1,84 (m, 3H). MS: 571,2 (M+1)".

i EEL
Cl

Hop chét 27

F

F
FﬂNO N\“\\.-(N>:O
c% ° N@\

'H NMR (400 MHz, CDCl): 6 8,30 — 8,15 (m, 2H), 7,68 (s, 1H), 7,38 (m, 1H), 7,24 —
6,85 (m, 6H), 6,46 — 6,16 (m, 2H), 4,94 (d, J= 6,0 Hz, 1H), 4,32 (s, 1H), 3,10 — 2,74 (m,
3H), 2,60 — 2,43 (m, 2H), 2,36 (m, 4H), 2,23 — 1,91 (m, 2H). MS: 571,2 (M+1)".

Hop chat 15

F

[ o
N
N\j
'H NMR (400 MHz, CDCly): § 8,17 (d, J = 8,3 Hz, 1H), 7,56 (m, 2H), 7,25 — 6,96 (m,
SH), 6,89 (m, 2H), 6,42 (s, 1H), 6,21 (s, 1H), 5,12 — 4,96 (m, 1H), 4,31 (m, 1H), 3,14 —

2,74 (m, 3H), 2,55 (s, 3H), 2,51 — 2,28 (m, 3H), 2,20 (m, 1H), 2,05 — 1,87 (m, 1H). MS:
571,2 M+1)".

F

F 2 Q/

ﬂ”i y
Cl

Hop chét 25
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F
N NS0
N 7
o 7
Cl N7
=
FsC ,

'"H NMR (400 MHz, CDCLy): 8 8,72 (m, 1H), 7,88 (m, 1H), 7,65 (s, 1H), 7,57 — 7,30 (m,
2H), 7,23 — 7,09 (m, 2H), 7,02 (s, 2H), 6,96 — 6,83 (m, 1H), 6,44 (s, 1H), 6,05 (d, J = 6,5
Hz, 1H), 5,31 — 4,93 (m, 1H), 4,33 (s, 1H), 3,02 (m, 2H), 2,86 (m, 1H), 2,63 — 2,45 (m,
2H), 2,44 — 2,23 (m, 2H), 2,01 (m, 1H). MS: 625,1(M+1)".

Hop chit 31

.

.

FAQ\NO N\”\“‘(N\SO
o © NQ

CF;

'"H NMR (400 MHz, CDCLy): § 8,91 — 8,34 (m, 2H), 8,03 (s, 1H), 7,79 — 7,34 (m, 3H),
7,22 — 6,75 (m, SH), 6,46 (s, 1H), 6,02 (d, J= 6,5 Hz, 1H), 4,95 (dd, J= 9,4, 3,1 Hz, 1H),
4,35 (s, 1H), 3,13 — 2,76 (m, 3H), 2,68 — 1,83 (m, SH). MS: 625,1(M+1)",

Hop chit 39

~0 o f%
L0

'"H NMR (400 MHz, CDCly): § 8,65 (d, J = 23,6 Hz, 2H), 7,87 (s, 1H), 7,59 — 7,29 (m,
3H), 7,26 — 6,71 (m, 5H), 6,59 (s, 1H), 6,28 (s, 1H), 4,83 (d, J = 8,2 Hz, 1H), 4,12 (s,
1H), 3,10 — 2,62 (m, 3H), 2,56 (m, 1H), 2,36 — 1,84 (m, 4H). MS : 625,1(M+1)".

Hop chit 40
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%F@

"H NMR (400 MHz, CDCly): 8 8,74 (s, 1H), 8,53 (s, 1H), 7,71 (s, 1H), 7,31 (d, J = 8,3
Hz, 1H), 7,25 - 6,80 (m, 6H), 6,44 (s, 1H), 6,08 (s, 1H), 4,95 (m, 1H), 4,35 (s, 1H), 3,15
—2,76 (m, 3H), 2,66 — 2,17 (m, 4H), 2,03 (s, 1H). MS : 625,1(M+1)".

Hop chat 11

F.

F
e
F
ﬂNi LG
H 0 S
Cl N7
F =

'H NMR (400 MHz, CDCl;): § 8,29 (dd, J = 8,1, 2,0 Hz, 1H), 7,74 (m, 2H), 7,31 (m,
2H), 7,22 — 7,12 (m, 2H), 7,00 (s, 2H), 6,93 (m, 1H), 6,67 (dd, J= 7,9, 2,4 Hz, 1H), 6,46
(m, 1H), 6,06 (m, 1H), 4,86 (m, 1H), 4,35 (m, 1H), 2,93 (m, 3H), 2,59 — 2,39 (m, 2H),
2,23 (m, 1H), 2,02 (m, 1H). MS: 575,1 (M+1)".

Hop chéit 29

F

F
O
Fﬂﬁ L Come
H 0 Q
Cl N \
F

"H NMR (400 MHz, CDCL): § 8,40 (m, 1H), 8,24 (m, 1H), 7,71 (d, /= 7,7 Hz, 1H), 7,49
— 7,30 (m, 2H), 7,28 — 7,21 (m, 1H), 7,12 (m, 2H), 7,04 — 6,88 (m, 3H), 6,67 (m, 1H),
6,42 (s, 2H), 4,90 (m, 1H), 4,27 (m, 1H), 3,07 — 2,76 (m, 3H), 2,58 — 2,29 (m, 3H). MS:
575,0 (M+1)".

Hop chit 12
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'"H NMR (400 MHz, CDCLy): § 8,27 (m, 1H), 7,64 — 7,30 (m, 3H), 7,27 — 6,62 (m, 7H),
6,47 — 6,30 (m, 1H), 6,28 — 6,07 (m, 1H), 5,00 — 4,55 (m, 1H), 4,26 (m, 1H), 3,12 — 2,67
(m, 3H), 2,65 — 2,36 (m, 3H), 2,22 (m, 2H). MS: 575,1(M+1)".

Hop chit 34

AQ\J\/N (\FO

o' .

'"H NMR (400 MHz, CDCL): § 8,37 (t, J = 8,9 Hz, 1H), 7,63 (m, 2H), 7,49 — 6,84 (m,
8H), 6,44 (s, 1H), 5,94 (m, 1H), 5,07 — 4,74 (m, 1H), 4,25 (d, J = 51,6 Hz, 1H), 3,10 —
2,67 (m, 3H), 2,63 — 1,85 (m, SH), 1,25 (s, 1H). MS: 591,1(M+1)",

Hop chét 35

%*‘ 5.

'"H NMR (400 MHz, DMSO-dg): & 8,38 (d, J = 8,2 Hz, 1H), 7,86 — 7,34 (m, 4H), 7,25 —
6,79 (m, 6H), 6,46 (s, 1H), 5,99 (s, 1H), 4,95 (d, J = 9,2 Hz, 1H), 4,34 (s, 1H), 3,12 —
2,70 (m, 3H), 2,63 — 1,87 (m, 6H).MS: 591,1(M+1)".

Hop chit 48

F
Fﬂ i N\“\\\-(N\FO
cl ° N \

Ci
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"H NMR (400 MHz, CDCls): § 8,59 — 8,19 (m, 2H), 7,82 — 7,57 (m, 2H), 7,45 — 7,34 (m,
2H), 7,01 (m, 4H), 6,45 (s, 1H), 5,94 (s, 1H), 4,89 (dd, J = 9,3, 3,1 Hz, 1H), 4,30 (m,
1H), 3,21 — 2,69 (m, 3H), 2,61 — 1,88 (m, SH). MS: 591,1(M+1)".

Hop chét 33

F
FAG\ (@] ]A'
N NG SN0
N ]
cl o 7 N
Sy
cl

"H NMR (400 MHz, CDCls): § 8,63 — 8,03 (m, 2H), 7,67 (s, 1H), 7,23 — 6,65 (m, 8H),
6,45 — 5,93 (m, 2H), 4,84 (m, 1H), 4,23 (m, 1H), 3,04 — 2,65 (m, 4H), 2,65 — 1,83 (m,
5H). MS: 591,1(M+1)".

Hop chét 36

ﬂk/N

m@@

'"H NMR (400 MHz, CDCL): § 8,79 — 8,51 (m, 2H), 7,88 (s, 1H), 7,51 — 7,29 (m, 2H),
7,22 (m, 2H), 7,08 (t, J = 7,3 Hz, 1H), 6,99 (t, J = 7,2 Hz, 1H), 6,78 (s, 1H), 6,51 (d, J =
5,8 Hz, 1H), 6,28 (s, 1H), 4,79 (m, 1H), 4,14 (s, 1H), 3,02 — 2,66 (m, 3H), 2,55 (m, 1H),
2,33 — 1,99 (m, 4H). MS: 582,1(M+1)".

Hop chét 37

L Qf
FAQN Nw\\-(’}:o
NG

'"H NMR (400 MHz, CDCls): § 8,74 (s, 1H), 8,52 (s, 1H), 7,85 — 7,30 (m, 3H), 7,24 —
6,79 (m, 5H), 6,43 (s, 1H), 6,12 (s, 1H), 4,92 (d, J = 6,8 Hz, 1H), 4,34 (s, 1H), 2,90 (m,
3H), 2,64 — 2,46 (m, 1H), 2,46 — 2,11 (m, 3H), 1,97 (m, 1H). MS : 582,1(M+1)".
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Hop chit 47

F
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=

CN
'H NMR (400 MHz, CDCL): § 8,66 — 8,38 (m, 2H), 7,90 (d, J = 7,0 Hz, 1H), 7,68 (s,
1H), 7,37 (m, 1H), 7,25 - 6,80 (m, 6H), 6,44 (s, 1H), 5,97 (d, J = 6,6 Hz, 1H), 4,91 (d, J
= 6,7 Hz, 1H), 4,32 (s, 1H), 3,30 - 2,78 (m, 4H), 2,41 (m, 4H), 2,02 (s, 1H). MS :
582,1(M+1)".
Hop chit 16

F

F
FﬂNO N\”\\..(N\RO

"H NMR (400 MHz, CDCLy): § 8,58 (d, J = 9,3 Hz, 1H), 8,11 (d, J = 8,7 Hz, 1H), 7,97
(d, J=8,5 Hz, 1H), 7,86 — 7,59 (m, 3H), 7,48 (m, 2H), 7,18 (m, 3H), 6,97 (m, 3H), 6,38
(s, 1H), 6,11 (s, 1H), 5,20 (s, 1H), 4,30 (s, 1H), 3,09 — 2,77 (m, 3H), 2,67 — 2,44 (m, 2H),
2,36 —2,21 (m, 2H), 2,10 — 1,92 (m, 1H). MS: 607,2 (M+1)".

Hop chét 1

"H NMR (400 MHz, CDCL): 8 8,69 (d, J = 4,8 Hz, 2H), 7,71 (s, 1H), 7,31 (m, 1H), 7,18
(m, 1H), 7,13 - 6,77 (m, 6H), 6,46 (s, 1H), 6,22 (s, 1H), 5,00 — 4,62 (m, 1H), 4,35 (s,
1H), 3,19 — 2,71 (m, 3H), 2,69 — 1,83 (m, SH).MS: 451,2 (M+1)".

Hop chit 22
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"H NMR (400 MHz, DMSO-dg): & 8,15-8,01 (m, 1H), 7,62-7,52 (m, 1H), 7,31-6,69 (m,
9H), 6,24 (s, 1H), 5,65-4,66 (m, 1H), 2,60 (m, 1H), 2,20-2,05 (m, 3H), 1,76-0,83 (m, 4H).
MS: 451,2 (M+1)".

Hop chét 18

50
o h

"H NMR (400 MHz, DMSO-d): 8 9,70 (s, 1H), 8,48 — 8,26 (m, 2H), 7,72 (s, 1H), 7,46 —
7,31 (m, 1H), 7,28 — 7,15 (m, 2H), 7,13 — 6,89 (m, 3H), 6,55 — 6,14 (m, 2H), 4,82 (m,
1H), 4,26 (m, 1H), 2,90 (m, 3H), 2,64 — 2,40 (m, 2H), 2,34 — 1,99 (m, 3H). MS: 558,1
M+1)".

Hop chét 13
QF
N
ﬂ Ao

=z N
el Ls
'"H NMR (400 MHz, CDCLy): § 7,54 (d, J = 3,5 Hz, 1H), 7,45 — 7,29 (m, 3H), 7,28 — 6,95
(m, 6H), 6,44 (d, J= 6,0 Hz, 1H), 6,24 (s, 1H), 4,92 (m, 1H), 4,25 (s, 1H), 3,11 — 2,79
(m, 3H), 2,61 (m, 1H), 2,43 (m, 1H), 2,39 — 2,27 (m, 2H), 2,27 — 2,11 (m, 1H). MS:
563,1 (M+1)".

Hop chét 14
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s
'"H NMR (400 MHz, CDCLy): § 7,66 (s, 1H), 7,48 (s, 1H), 7,35 (s, 1H), 7,26 — 6,82 (m,
8H), 6,43 (s, 1H), 6,09 (d, J = 6,3 Hz, 1H), 4,98 (d, J = 8,7 Hz, 1H), 4,34 (s, 1H), 3,08 -

2,84 (m, 2H), 2,63 — 2,36 (m, 4H), 2,32 (m, 1H), 2,15 (m, 1H). MS: 563,1 (M+1)".

H
Cl

Hop chit 23
F
e
Fﬂ
&
Cl

(o]
My
%" @)

'H NMR (400 MHz, CDCl3): & 7,78 — 7,49 (m, 2H), 7,39 (m, 4H), 7,24 — 6,82 (m, 4H),
6,38 (m, 3H), 5,94 (m, 1H), 4,50 (m, 1H), 4,22 (m, 1H), 3,10 — 2,59 (m, 3H), 2,59 — 1,99
(m, 6H). MS: 556,2 (M+1)".
Vi du 3. Diéu ché (8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-
N-(3-flophenyl)-5-o0x0-1-(thiazol-4-yl)pyrolidin-2-carboxamit

Hop chét ¢ cong thirc 42 va hop chét c6 cong thirc 43 duoc didu ché theo so db

dudi ddy, bang cach 4p dung quy trinh duéi day.

S
F f/ F
E N
o F,
et (D=0 B e (=0
N N
NN 3N
o) Cul, K3POg4, MW H o <
Cl N

O/NHZ \_S
“'NH,

Hon hop gdém (28)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-

H
Cl

Hop chét 43

N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit  (200mg, 0,417mmol), 4-bromthiazol
(0,045ml, 0,626mmol, 1,5 duong lugng), K3PO4(124mg, 0,585mmol, 1,4 duong luong),
Cul (8mg, 0,1 duong lugng) va trans-1,2-diaminoxyclohexan (0,24 dwong lugng) trong
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dioxan (2ml) dwgc khudy & 110°C trong diéu kién vi song trong thoi gian 30 phat. Hon
hop thu dugc loc qua dém Celite. Dich loc duoc ¢6 va cin dugce tinh ché theo phuong
phap chudn d tao ra san phdm mong mudn.
(8)-N-((R)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3-flophenyl)-5-
oxo-1-(thiazol-4-yl)pyrolidin-2-carboxamit (Hop chét 42)

ey

I -
: |

'H NMR (400 MHz, CDCL): 6 8,68 (d, J = 2,1 Hz, 1H), 7,65 (m, 5H), 7,30 — 6,90 (m,
4H), 6,47 (s, 1H), 6,23 (s, 1H), 4,88 (dd, J = 9,3, 3,0 Hz, 1H), 4,20 (s, 1H), 3,17 — 2,63
(m, 3H), 2,58 — 1,99 (m, 5H). MS: 563,1 (M+1)".
(8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3 -flophenyl)-5-
oxo-1-(thiazol-4-y1)pyrolidin-2-carboxamit (Hop chit 43)

ey

N

N . (o]
H \g N
cl N)ﬁ
\_§S

'H NMR (400 MHz, CDCL): § 8,60 (s, 1H), 8,06 — 7,56 (m, 2H), 7,35 (s, 1H), 7,22 —
6,79 (m, SH), 6,42 (s, 1H), 6,13 (s, 1H), 4,96 (d, J = 7,8 Hz, 1H), 4,25 (m, 1H), 3,14 —
2,70 (m, 4H), 2,63 — 2,21 (m, 4H).MS: 563,1 (M+1)".

Vi du 4. Diéu ché (8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-
N-(3-flophenyl)-5-o0xo0-1-(pyridin-2-ylmetyl)pyrolidin-2-carboxamit

Hop chét 44 dugce didu ché theo so dd dudi ddy, bang cach 4p dung quy trinh dudi
day.
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Hop chét 44. NaH (20mg, 0,84mmol) dugc bd sung vao dung dich chira (2S)-N-(1-(2-
clophenyl)-2-(3,3-difloxyclobutyl-amino)-2-oxoetyl)-N-(3-flophenyl)-5-oxopyrolidin-2-
carboxamit (200mg, 0,42mmol) trong DMF kh6 (20ml) & 0°C. Hon hop nay dugc khudy
& nhiét 4o 0°C trong thoi gian 0,5 gio, tiép theo 1a bd sung 2-(bromometyl)pyridin
(106mg, 0,42mmol) vao. Sau d6, hdn hop nay duoc d& 4m 1én dén nhiét do trong phong
va khudy qua dém. Hon hop thu dugc bd sung tir tir nhé giot vao 100ml nude, va sau doé
dugc chiét bang EtOAc (3 x 20ml). Céc 16p hitu co két hop duoc rira bing dung dich
nude LiCl bdo hoa, 1am kho trén Na,SO4 khan va cb trong chan khong. Cin duoc tinh
ché theo phuong phép chudn dé tao ra san phdm mong muén. '"H NMR (400 MHz,
CDCl;): & 8,51 (s, 1H), 7,88 — 7,37 (m, 3H), 7,19 — 5,95 (m, 10H), 5,14 (m, 1H), 4,34 (m,
1H), 4,10 (m, 2H), 3,00 (m, 2H), 2,81 — 1,57 (m, 6H). MS: 571,2 (M+1)".

Vi du 5. Didu ché (S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-
N-(3-flophenyl)-3-hydroxy-2-(pyrimidin-2-ylamino)propanamit.

Hop chét 9 dugc diéu ché theo so dd dudi day, bang cach ap dung quy trinh dudi

day.
@ J 5
OH dung d;ch nuéc NaOH U
CbZ —_—

HOOC" HoOC [ /g Cs,COs,
H phén ting UGI 7 Pda(dba)s,
C' Xant-Phos,

NC dioxan

" 0
© N/(N m@
Y/

Bude A: Axit (S)-2-oxooxazolidin-4-carboxylic. Axit (S)-2-(benzyloxycarbonylamino)-

F F
R R
Fﬂ 2 Q/ o SC
N
v E & JV”» (3 (e
3-hydroxypropanoic (1g, 4,2mmol) dugc bd sung thanh timg phan vao dung dich chira
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NaOH (0,8g, 20mmol) trong nudc (4ml) & 0°C trong 3 phut. Dung dich thu duoc duge
ning nhiét d6 1én dén nhiét do trong phong va khudy trong thoi gian 2 gio. Sau khi lam
lanh dén 0°C, dung dich dugc diéu chinh d6 pH=1 dén 2 bang dung dich HCI 2N. Hén
hop nay duoc chiét bang EtOAc (4 x 10ml). Céc 16p hitu co két hop duge duge 1am khé
trén Na,SO, khan va cd trong chan khong dé tao ra san phiam mong muén & dang rin
mau tring. "H NMR (400 MHz, DMSO-de): 6 13,93 — 12,30 (m, 1H), 8,15 (s, 1H), 4,49
(t, J= 8,6 Hz, 1H), 4,32 (m, 2H); MS: 130,0 M-1)".

Buéec B:  (45)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3-flo-
phenyl)-2-oxooxazolidin-4-carboxamit. ~2-Clobenzaldehyt (160mg, 1,14mmol), 3-
floanilin (127mg, 1,14mmol), axit (S)-2-oxooxazolidin-4-carboxylic (150mg, 1,14mmol)
va 1,1-diflo-3-isoxyanoxyclobutan (181mg, d6 tinh khiét 90%, 1,37mmol) dugc dung
trong phan tmg UGI dé tao ra san phAm mong muén & dang rén mau tring. '"H NMR (400
MHz, CDCL): $ 8,15-8,01 (m, 1H), 7,62-7,52 (m, 1H), 7,31-6,69 (m, 9H), 6,24 (s, 1H),
5,65-4,66 (m, 4H), 2,60 (m, 1H), 2,20-2,05 (m, 3H), 1,76-1,51 (m, 5H), 1,29-0,83 (m,
5H); MS: 482,1 M+1)+,

Budce C: (S)-N-((R)-1-(2-clopheny1)-2-(3,3-difloxyclobutylamino)-Z-oxoetyl)—N-(3-ﬂop—
henyl)-2-oxo0-3-(pyrimidin-2-yl)oxazolidin-4-carboxamit va (S)-N-((S)-1 -(2-clo-phenyl)-
2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3-flophenyl)-2-ox0-3-(pyrimidin-2-

yl)oxazolidin-4-carboxamit. Hon hop gdm (4S)-N-(1-(2-clophenyl)-2-(3,3-difloxyclo-
butylamino)-2-oxoetyl)-N-(3-flophenyl)-2-oxooxazolidin-4-carboxamit (350mg,
0,73mmol), 2-brompyrimidin (150mg, 0,94mmol), Cs,CO; (500mg, 1,52mmol),
Pd,(dba); (66mg, 0,07mmol) va Xant-Phos (42mg, 0,07mmol) trong 1,4-dioxan (15ml)
dugc khudy trong khi quyén N, & 80°C trong thoi gian 18 gio va sau d6 duge loc qua
dém Celite. Dich loc dugc cd trong chin khong va cin dugc tinh ché phuong phép chudn
tao ra (S)-N-((R)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3-
flophenyl)-2-oxo0-3-(pyrimidin-2-yl)oxazolidin-4-carboxamit (8). 'H NMR (400 MHz,
CDCL): 6 8,73 (d, J = 4,8 Hz, 2H), 7,95 (s, 0,8H), 7,74 (s, 0,2H), 7,41 (d, J = 7,5 Hz,
1,6H), 7,24 (t, J= 7,2 Hz, 1H), 7,17 - 6,94 (m, 4,3H), 6,73 (d, J = 6,7 Hz, 1H), 6,48 (d, J
=173,8 Hz, 2H), 4,93 (s, 1H), 4,41 (dd, J = 8,6, 4,8 Hz, 1H), 4,29 (t, J= 8,6 Hz, 1H), 4,14
(m, 1H), 2,80 (m, 2H), 2,21 (s, 1H), 2,18 — 2,07 (m, 1H); MS: 560,1 (M+1)", va (S)-N-
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((S)-1-(2-clo-phenyl)-2-(3,3-difloxyclo-butylamino)-2-oxoetyl)-N-(3—flo-phenyl)-2-oxo-
3-(pyrimidin-2-yl)oxazolidin-4-carboxamit (9)."H NMR (400 MHz, CDCls): 6 8,68 (d, J
= 4,8 Hz, 2H), 7,65 (s, 1H), 7,30 (s, 1H), 7,18 (s, 1H), 7,13 — 6,86 (m, 5H), 6,50 (s, 1H),
6,38 (m, 1H), 5,00 (m, 1H), 4,43 (dd, J = 8,7, 4,8 Hz, 1H), 4,32 (m, 1H), 4,20 (m, 1H),
2,99 (m, 2H), 2,50 (m, 2H). MS: 560,1 (M+1)".

Vi du 6. Didu ché(S)-N-((S)-1 -(2-clophenyl)-2-((3,3-difloxyclobutyl)-amino)-2-oxoetyl)-
N-(3-flophenyl)-6-oxo0-1-(pyrimidin-2-yl)piperidin-2-carboxamit

Céc hop chét c6 cong thirc 19 va 20 duoc diéu ché theo so dd dudi day, bing cach
ap dung quy trinh dudi day.

VP

CI

S o T (l o O
)\
LI LS
Bude A. Axit (S)-6-oxopiperidin-2-carboxylic. Dung dich chira axit (S)-2-
aminohexandioic (470mg, 2,9mmol) trong 20% AcOH (5ml) dugc khuéy & 110°C qua
dém. Dung mdi duogc loai bo trong chin khong va cin duogc hoa tan trong EtOH (10ml).
Axit amin chua phan ng dugc 1am két tha va loc bod. Dich loc duge c¢6 d tao ra san

pham thé mong mudn ma duge st dung truc tiép cho budc tiép theo. MS: 142,1 M-1)..

Budce B.(S)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-flo-
phenyl)-6-oxopiperidin-2-carboxamit. 3-Floanilin (217mg, 1,96mmol), 2-clobenzaldehyt
(274mg, 1,96mmol), axit (S)-6-oxopiperidin-2-carboxylic (280mg, 1,96mmol) va 1,1-
diflo-3-isoxyanoxyclobutan (280mg, 1,96mmol) dugc dung trong phan tng UGI dé tao
ra san phim mong mubn. MS: 494,1 (M+1)" .

Bude C.(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-flop-
henyl)-6-oxo0-1-(pyrimidin-2-yl)piperidin-2-carboxamit va (S)-N-((R)-1-(2-clo-phenyl)-
2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-flophenyl)-6-oxo0-1-(pyrimidin-2-
yl)piperidin-2-carboxamit. Hdén hop bao gdm (1R)-N-(1-(2-clophenyl)-2-((3,3-
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difloxyclobutyl)amino)-2-oxoetyl)-N-(3-flophenyl)-3-0x0-2-(pyrimidin-2-

yDxyclohexancarboxamit (250mg, 0,51mmol), 2-brompyrimidin (121mg, 0,76mmol),
CsyCO3; (331mg, 1,0lmmol), Pdy(dba); (46mg, 0,05mmol) va Xant-Phos (29mg,
0,04mmol) trong 1,4-dioxan (15ml) dugc khudy trong khi quyén N, & nhiét d6 80°C qua
dém va sau d6 dugc loc. Dich loc duge ¢6 trong chan khong va cin dugce tinh ché theo

phuong phép chuan dé tao ra cac san phdm mong mudn.

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3—flo-phenyl)-
6-oxo0-1-(pyrimidin-2-yl)piperidin-2-carboxamit (Hop chit 19). 'H NMR (400 MHz,
CDCl): 6 8,73 (m, 2H), 7,70 (s, 1H), 7,26 — 6,95 (m, 6H), 6,87 (t, J = 7,2 Hz, 1H), 6,53
(s, 1H), 6,33 (s, 1H), 4,77 (d, J = 5,3 Hz, 1H), 4,33 (s, 1H), 3,01 (d, J= 5,5 Hz, 2H), 2,85
—2,28 (m, 4H), 2,05 (m, 2H), 1,81 (s, 2H). MS: 571,1 (M+1)".

(5)-N-((R)-1-(2-clo-phenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-flo-phenyl)-
6-oxo0-1-(pyrimidin-2-yl)piperidin-2-carboxamit (Hop chit 20). '"H NMR (400 MHz,
CDCly): & 8,74 (d, J = 4,8 Hz, 2H), 7,99 (m, 1H), 7,56 — 7,32 (m, 1H), 7,27 — 6,85 (m,
6H), 6,72 (s, 1H), 6,51 (m, 1H), 4,67 — 4,48 (m, 1H), 4,34 — 4,01 (m, 1H), 2,95 — 2,60
(m, 2H), 2,59 - 2,40 (m, 1H), 2,40 — 2,19 (m, 2H), 2,15 — 2,00 (m, 2H), 1,97 — 1,59 (m,
4H). MS: 571,1 (M+1)".

Vi du 7. Piéu ché(S)—N-((S)-l-(2-clophenyl)-2-((3,3-diﬂoxyclobutyl)amino)—2-oxoetyl)-
N-(3-flophenyl)-5-0x0-4-(pyrimidin-2-yl)morpholin-3-carboxamit

Hop chat 30 duoc dicu ché theo so d6 dudi ddy, bang cach dp dung quy trinh dudi
day.
N LNaH, THF o
0 0
4 >—CHO
HO e OH OH ——— BnOOC\"[NlO CAN, Bnooc“'[Nj\l\o thas Hooc“'[ lo
l(k/ 2NeBH, 2.BnBr, DIPEA BB H H2 N
Pdy(dbals
Q/[ l )éanéFgos Q [ l
52003
H
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)\
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% g ¢ U

Budc A: Axit (S)-3-hydroxy-2-(4-metoxybenzylamino)propanoic. Axit (S)-2-amino-3-

hydroxy-propanoic (8,4g, 80mmol) dugc hoa tan trong dung dich chita NaOH (3,2g,
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80mmol) trong H,O (40ml). Sau khi 1am nguéi dén 10°C, 4-metoxybenzaldehyt (21,7g,
160mmol) duge bd sung nhod giot trong thoi gian 10 phat. Hon hop nay duoc khudy &
nhiét do trong phong trong thoi gian 30 phit va sau d6 dugc lam lanh dén 0°C. NaBH,
(1,67g, 44mmol) duoc bd sung thanh timg phan va hdn hop thu duge duoc lam 4m tir tix
dén nhiét do trong phong va khudy trong thoi gian 2 gid. Hon hop nay dugc ria bang
Et;0(2 x 50ml). Pha nuéc duge diéu chinh dén d6 pH=4,5 bing dung dich HCI 2N &
0°C. Chét két tua dwoc loc, rira bang ete ddu mo (20ml) va lam kho trong chan khong dé

tao ra san phim mong mudn & dang rin mau trang. MS: 226,1 M+1)".

Bude  B: (S)-Benzyl4-(4-metoxybenzyl)-5-oxomorpholin-3-carboxylat.  Axit  (S)-3-
Hydroxy-2-((4-metoxybenzyl)amino)propanoic (5,0g,22mmol) duge hoa tan trong dung
dich chira NaOH (1,15g, 29mmol) trong H,O (60ml). Sau khi lam lanh dén 0°C, 2-
cloaxetyl clorua (3,6ml, 44mmol) dwgc bd sung nhod giot tiép theo 1a dung dich nuéc
NaOH (30% trong luong) dé gitr pH=13. Sau khi khudy trong thoi gian 4 gi nita, hdn
hop phéan tmg duge lam lanh dén 0°C va axit héa bang dung dich HCI 2N d& didu chinh
d6 pH=2 dén 3. H3n hop thu dugc chiét bing EtOAc (2 x 30ml). Céc 16p hitu co két hop
dugc duoc lam khd trén NaySOy4 khan va ¢d. Cin dugce hoa tan trong axeton (150ml) va
sau d6 dugc xir Iy bang BnBr (9,7g, SImmol) va DIPEA (19ml, 111mmol). Hon hop
phan (mg nay dugc khudy trong thoi gian 24 gid ¢ nhiét 49 trong phongva c6 trong chan
khong. Cin dugc tinh ché theo phuong phap sic ky ¢t dé tao ra san phdm mong mudn &

dang rin mau trang. MS: 356,1 M+1)".

Bude C: (S)-Benzyl S-oxomorpholin-3-carboxylat. CAN (xeri amoni nitrat) (1,5g,
2,8mmol) dugc bd sung vao dung dich chta (S)-benzyl4-(4-metoxybenzyl)-5-
oxomorpholin-3-carboxylat (200mg, 0,56mmol) trong CH;CN (5ml) va H,0 (5ml) &
0°C. Hon hop thu duge duge khudy & 0°C trong thoi gian 1 gio. DIPEA duge bd sung
vao ¢ 0°C dé diéu chinh d6 pH dén 6 dén 7 va hdn hop nay duoc ¢b trong chan khong,
Cin dugc tinh ché theo phuong phép sic ky cot dé tao ra san phim mong mubn & dang

rin mau tring. MS: 236,1 (M+1)*.

Budce D: Axit (8)-5-Oxomorpholin-3-carboxylic. 10% Pd/C (khoang Smg) duoc bd sung
vao hdn hop gbm (S)-benzyl 5-oxomorpholin-3-carboxylat (160mg,0,7mmol) trong
MeOH (8ml). Hon hop phan tng nay duoc khudy trong khi quyén hydro trong thoi gian
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30 phut & nhiét d6 trong phong. Hon hop phan tmg ndy duoc loc qua dém xelit va co
trong chan khong dé tao ra san phdm mong muén & dang rin mau tring. MS: 146,1
M+1)".

Buée E: (S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-flo-
phenyl)-5-oxomorpholin-3-carboxamit. 3-Clobenzaldehyt (104mg, 0,74mmol), 3-
floanilin (83mg, 0,74mmol), axit (8)-5-oxomorpholin-3-carboxylic (108mg, 0,74mmol)
va 1,1-diflo-3-isoxyanoxyclobutan (248mg, 1,48mmol) dugc dung trong phan ting UGI
& tao ra san phim mong mudn. MS: 496,1 (M+1)".

Buéc F: hop chit 30. Hon hop gdm (S)-N-((S)-1-(2-clophenyl)-2-((3,3-diflo -
xyclobutyl)amino)-2-oxoetyl)-N-(3-flophenyl)-5-oxomorpholin-3-carboxamit  (100mg,
0,2mmol), 2-brompyrimidin (36mg, 0,22mmol), Pd,(dba); (28mg, 0,03mmol), XantPhos
(16mg, 0,03mmol) va Cs,COj; (160mg, 0,5mmol) trong 1,4-dioxan (4ml) duge khudy &
100°C trong 3,5 gio trong mdi truong khi N,. Sau d6, hdn hop phan tmg nay dugce giam
nhiét 46 dén nhiét 4o trong phong va loc. Chét rén dugc rira bing DCM (2 x 20ml). Dich
loc dugc 1am bay hoi va cin dugc tinh ché theo phuong phap chuin dé tao ra san phim
mong mubn. '"H NMR (400 MHz, CDCL): § 8,77 (m, 2H), 7,85 (m, 1H), 7,41 (s, 1H),
7,28 = 7,21 (m, 1H), 7,21 — 7,10 (m, 2H), 7,09 — 6,90 (m, 3H), 6,87 (m, 1H), 6,68 — 6,33
(m, 2H), 4,80 (m, 1H), 4,43 — 4,22 (m, 2H), 4,13 (m, 2H), 3,94 (m, 1H), 2,99 (m, 1H),
“2,86 (m, 1H), 2,63 — 2,26 (m, 2H). MS: 474,1 (M+1)"

Vidu 8

Céc chét tuong tu dudi day duoc téng hop theo quy trinh néu trén, bang cach st
dung aldehyt, amin, axit carboxylic, isoxyanua thich hop va vong thom ho#c vong di
vong (thom khéc loai) dugc thé bing halogen bing cach sir dung cac chét phan Ung va

céc dung mdi néu trén, va tinh ché theo cac phuong phap chuén.

(28)-N-(1-(2-clophenyl)-2-((3,3-difloxyclopentyl)amino)-2-oxoetyl)-N-(3-flo phenyl)-5-
ox0-1-(pyrimidin-2-yl)pyrolidin-2-carboxamit (triét quang) — Hop chét 73
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cr )\N

"H NMR (400 MHz, CDCL): & 8,71 (d, J = 4,8 Hz, 2H), 7,72 (s, 1H), 7,37 (s, 1H), 7,18
(s, 1H), 7,11 — 6,85 (m, SH), 6,47 (s, 1H), 5,70 (d, J = 7,3 Hz, 1H), 4,86 (d, J = 7,0 Hz,
1H), 4,53 (d, J= 6,3 Hz, 1H), 3,51 (s, 1H), 2,95-2,88 (m, 1H), 2,64 — 2,47 (m, 2H), 2,40
— 1,65 (m, 8H). MS: 572,2 (M+1)".
(5)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chét déng phan déi anh) —
Hop chit 64

%*‘ 5.

"H NMR (400 MHz, CDCL): & 8,74 (s, 1H), 8,52 (s, 1H), 7,72 (d, /= 7,1 Hz, 1H), 7,43 —
7,33 (m, 1H), 7,25 - 7,17 (m, 1H), 7,13 — 6,81 (m, 4H), 6,43 (s, 1H), 6,12 (s, 1H), 4,92
(d, J = 6,8 Hz, 1H), 4,37-4,28 (m, 1H), 3,10 — 2,82 (m, 3H), 2,59-2,49 (m, 2H), 2,42-2,36
(m, 1H), 2,31 —2,22 (m, 1H), 2,06-1,88 (m, 2H). MS: 582,1 (M+1)".

(8)-1-(4-Xyanopyridin-2-yl)-N-((S)-2-((3,3-difloxyclobutyl)amino)-2-oxo-1-phenyletyl)-
N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chit déng phan déi anh) — hop
chat 138

N o
3N
(0] N

'"H NMR (400 MHz, CDCL): 5 8,78 (s, 1H), 8,44 (d, J = 4,9 Hz, 1H), 7,65 (s, 1H), 7,39 —
7,15 (m, 6H), 7,14 — 6,92 (m, 4H), 6,65 (m, 1H), 6,16 (s, 1H), 5,82 (s, 1H), 4,86 (d, J =
6,8 Hz, 1H), 4,31 (s, 1H), 3,15 —2,77 (m, 3H), 2,68 — 1,91 (m, SH). MS: 548,2 (M+1)".
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(S)-1-(4-Xyanopyridin-2-yl)-N-((S)-2-((3,3-difloxyclobutyl)amino)-1-(2-flophenyl)-2-o-
xoetyl)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mdt cht ddng phan ddi anh) —
hop chét 149

F

%“‘ 5.

"H NMR (400 MHz, CDCly): 8 8,74 (m, 1H), 8,50 (d, J = 4,2 Hz, 1H), 7,65 (s, 1H), 7,45
17,14 (m, 4H), 7,13 - 6,69 (m, SH), 6,25 (m, 2H), 4,88 (dd, /= 9,2, 3,1 Hz, 1H), 4,33 (s,
1H), 3,21 —2,72 (m, 3H), 2,65 — 1,88 (m, SH).MS: 566,2 (M+1)".

(S8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-y1)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi moét chit ddng
phan d6i anh) — Hop chét 68

'—
F

F&N Q&o
\\/}\CN

Cl
'"H NMR (400 MHz, CDCls): 6 8,95 (d, J=4,7 Hz, 1H), 7,68 (s, 1H), 7,34 (d, J = 4,6 Hz,
2H), 7,16 (s, 1H), 7,04 (d, J = 3,6 Hz, 3H), 6,92 (s, 2H), 6,51 (s, 1H), 5,92 (s, 1H), 4,81
(d, J = 9,5 Hz, 1H), 4,33 (s, 1H), 2,91 (m, 3H), 2,64 — 2,26 (m, 4H), 2,01 (s, 1H). MS:
583,1 (M+1)".

(S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-y1)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mét chat ddng
phan ddi anh) — Hop chét 85
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'H NMR (400 MHz, CDCLy): § 8,98 (d, J = 4,7 Hz, 1H), 7,74 (s, 1H), 7,38 (dd, J = 11,2,
5,7 Hz, 2H), 7,06 (m, 5H), 6,52 (s, 1H), 5,47 (d, J= 7,7 Hz, 1H), 4,85 (d, J= 9,2 Hz, 1H),
3,99 (s, 1H), 2,93 (dd, J = 18,6, 8,9 Hz, 1H), 2,62 (d, J= 9,5 Hz, 1H), 2,36 (s, 1H), 1,97
(m, 7H), 1,57 — 1,38 (m, 2H). MS: 611,2 (M+1)* .

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3,5-diflo-
phenyl)-5-0xo-1-(pyrimidin-2-yl)pyrolidin-2-carboxamit (chi mét chit ddng phan ddi
anh) — Hop chit 70

S, N\“\‘\-(‘S) N 0o

o 2N

<
"H NMR (400 MHz, CDCLy): & 8,70 (d, J = 4,8 Hz, 2H), 7,60 (s, 1H), 7,37 (d, J= 8,0 Hz,
1H), 7,26 — 7,19 (m, 1H), 7,13 — 7,04 (m, 2H), 7,03 — 6,97 (m, 1H), 6,86 (s, 1H), 6,69
(dd, J= 9,8, 7,6 Hz, 1H), 6,46 (s, 1H), 6,07 (d, J= 6,7 Hz, 1H), 4,87 (dd, J= 9,1, 3,1 Hz,
1H), 4,36 (s, 1H), 3,11 — 2,83 (m, 3H), 2,64 — 2,34 (m, 3H), 2,21 (m, 1H), 2,10 — 1,97

(m, 1H). MS: 576,1 (M+1)".

F F
NS
O S L
cit
N

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chit dong
phén dbi anh) — Hop chit 71

F F

% 5

'H NMR (400 MHz, CDCly): & 8,73 (d, J = 7,1 Hz, 1H), 8,60-8,46 (m, 1H), 7,56 (d, J =
7,7 Hz, 1H), 7,38-7,32 (m, 1H), 7,31-7,27 (m, 1H), 7,26-7,18 (m, 1H), 7,14-7,00 (m,
1H), 6,96 (m, 1H), 6,85 (s, 1H), 6,69 (m, 1H), 6,40 (s, 1H), 6,02 (d, J = 6,6 Hz, 1H),
4,98-4,74 (m, 1H), 4,39-4,10 (m, 1H), 3,11-2,67 (m, 3H), 2,64-1,95 (m, 5H). MS : 600,1
(M+1)".
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(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chét
dong phan dbi anh) — Hop chét 86

F ; F
F

Fﬂ i N \“.&0

N i 3\

Cl (e} N7 r;j

Q\QN

"H NMR (400 MHz, CDCly): & 8,98 (d, J = 4,8 Hz, 1H), 7,56 (s, 1H), 7,40 (m, 2H), 7,23
(t, J=7,0 Hz, 1H), 7,08 (t, J= 7,6 Hz, 1H), 7,01 — 6,84 (m, 2H), 6,71 (t, J= 8,6 Hz, 1H),
6,51 (s, 1H), 6,00 (d, J= 6,7 Hz, 1H), 4,85 (dd, J= 9,3, 2,7 Hz, 1H), 4,36 (s, 1H), 3,15 -
2,80 (m, 3H), 2,67 — 2,26 (m, 4H), 2,08 (dt, J=9,7, 8,1 Hz, 1H). MS: 601 (M+1)".

(5)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-yl)-5-0x0-N-(3-sulfamoylphenyl)pyrolidin-2-carboxamit (chi mét chat ddng phan dbi
anh) — Hop chét 53 |

F

F
F 0]
ﬁN N\W““NCN%O
dT' (0] N\j\
L_/~cN

"H NMR (400 MHz, CDCly): § 8,74 (s, 1H), 8,50 (s, 1H), 7,73 (d, J = 7,5 Hz, 1H), 7,33
(d, J=9,3 Hz, 1H), 7,25 — 6,80 (m, 6H), 6,40 (s, 1H), 5,61 (d, J = 6,9 Hz, 1H), 4,91 (d, J
= 8,0 Hz, 1H), 3,97 (s, 1H), 2,99 — 2,79 (m, 1H), 2,55 (dd, J = 13,7, 9,9 Hz, 1H), 2,25 (t,
J=11,3 Hz, 1H), 2,03 — 1,74 (m, 5H), 1,56 — 1,36 (m, 2H). MS: 610,2 (M+1)".

(28)-N-(1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-1-(4-xyanopyridin-2-
y1)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mét chit ddng phan déi anh) —
Hop chit 81

F F
0, T -
| 0 7 \
= CN
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'"H NMR (400 MHz, CDCl;): & 8,75 (s, 1H), 8,51 (d, J = 5,0 Hz, 1H), 7,62 (d, J= 9,0 Hz,
1H), 7,37 (d, J = 7,9 Hz, 1H), 7,27 (d, J= 5,1 Hz, 1H), 7,22 (t, J= 7,7 Hz, 1H), 7,06 (t, J
=17,5 Hz, 1H), 6,99 (d, J = 6,9 Hz, 1H), 6,88 (d, J= 7,4 Hz, 1H), 6,69 (t, J = 8,6 Hz, 1H),
6,41 (s, 1H), 5,69 (d, J = 7,8 Hz, 1H), 4,95 (dd, J= 9,3, 3,2 Hz, 1H), 3,98 (m, 1H), 2,95 —
2,84 (m, 1H), 2,65 — 2,55 (m, 1H), 2,30 — 2,20 (m, 1H), 2,05 — 2,12 (m, 1H), 2,03 (s,
2H), 1,94 - 1,78 (m, 2H), 1,68 — 1,35 (m, 3H), 0,85 — 0,95 (m, 1H). MS: 628,2 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mdt chat
ddng phén ddi anh) — Hop chét 87

F F
S
Fﬁ i N \\..'(\FO

N i ﬁ\
cl o \i),;]\
S :N

"H NMR (400 MHz, CDCly): § 8,97 (d, J = 4,8 Hz, 1 H), 7,60 (d, J= 8,7 Hz, 1 H), 7,46 —
7,34 (m, 2 H), 7,22 (t, J= 7,8 Hz, 1 H), 7,06 (t, J = 7,6 Hz, 1 H), 7,00 — 6,87 (m, 2 H),
6,70 (t, J=8,6 Hz, 1 H), 6,48 (s, 1 H), 5,64 (d, J= 7,7 Hz, 1 H), 4,86 (dd, J=9.,3, 2,7 Hz
1 H), 3,98 (d, J="7,7 Hz, 1 H), 2,96 — 2,86 (m, 1 H), 2,63 —2,55 (m, 1 H), 2,37 — 2,29 (m
1 H), 2,15 - 1,99 (m, 5 H), 1,96 — 1,77 (m, 2 H), 1,61 — 1,34 (m, 2 H). MS: 629,2
M+1)".

>

2

(S)-1-(4-Xyanopyridin-2-y1)-N-((S)-1-(2,4-diclophenyl)-2-((3,3-difloxyclobutyl)amino)-
2-oxoetyl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mdt chit dong phan
d6i anh) — hop chit 196

F F
F
O AT G
Reliol
= CN
Cl

'"H NMR (400 MHz, CDCly): § 8,77 (s, 1H), 8,49 (d, J = 5,1 Hz, 1H), 7,56 (s, 1H), 7,40
(d, J=2,1 Hz, 1H), 7,30 (s, 1H), 7,08 (dd, J = 8,4, 2,1 Hz, 1H), 6,97 (d, J = 8,4 Hz, 1H),
6,90 (s, 1H), 6,79 — 6,72 (m, 1H), 6,35 (s, 1H), 5,99 (d, /= 6,6 Hz, 1H), 4,93 (dd, J= 9,3,
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3,1 Hz, 1H), 4,33 (s, 1H), 3,12 — 2,95 (m, 2H), 2,95 — 2,83 (m, 1H), 2,66 — 2,32 (m, 3H),
2,24-2,18 (m, 1H), 2,12 — 1,99 (m, 1H). MS: 634,1 (M+1)",

(S)-1-(4-Xyanopyridin-2-y1)-N-((S)-1 -(2,5-diclophenyl)-2-((3,3-difloxyclobutyl)amino)-
2-oxoetyl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chat dong phan
d6i anh)- Hop chét 201

Cl

'H NMR (400 MHz, CDCly): § 8,76 (s, 1H), 8,49 (dd, J = 5,0, 0,6 Hz, 1H), 7,58 (s, 1H),
7,30 (t, J= 5,2 Hz, 2H), 7,22 (dd, J = 8,6, 2,5 Hz, 1H), 7,02 (d, J = 2,4 Hz, 1H), 6,88 (s,
1H), 6,76 (it, J = 8,6, 2,3 Hz, 1H), 6,34 (s, 1H), 6,14 (d, J = 6,8 Hz, 1H), 4,94 (dd, J =
9.3, 3,2 Hz, 1H), 4,43 — 4,28 (m, 1H), 3,09-3,02 (m, 2H), 2,93-2,84 (m, 1H), 2,65 — 2,32
(m, 3H), 2,27 - 2,16 (m, 1H), 2,14 — 2,00 (m, 1H). MS: 634,1 (M+1)".

(8)-1-(4-Xyanopyridin-2-yl)-N-((S)-1-(2,6-diclophenyl)-2-(3,3-difloxyclobutylamino)-2-
oxoetyl)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mdt chét ddng phén déi
anh)- Hop chét 63

R
SR
Fﬂ o Myia

cl cP 7 N

SN

NC
"H NMR (400 MHz, CDCL): § 8,77 (s, 1H), 8,45 (t, J= 5,6 Hz, 1H), 7,88 (t, J= 10,0 Hz,
1H), 7,40 — 7,32 (m, 1H), 7,26 — 7,21 (m, 2H), 7,10 — 7,05 (m, 2H), 6,92 (d, J = 2,4 Hz,
1H), 6,62 (d, J = 8,6 Hz, 1H), 5,53 (d, J = 5,3 Hz, 1H), 4,84 — 4,75 (m, 1H), 4,40 (s, 1H),
3,06 —2,92 (m, 3H), 2,65 - 2,42 (m, 4H), 2,18 — 2,02 (m, 1H). MS: 616,1 (M-+1)".

(8)-1-(4-Xyanopyridin-2-yl)-N-((S)-1-(2,6-diclophenyl)-2-((3,3-difloxyclobutyl)amino)-
2-oxoetyl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chat déng phan ddi
anh) — hop chét 199
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Q@o

c:| cP N7
S CN

'H NMR (400 MHz, CDCL): & 8,78 (s, 1H), 8,44 (d, J = 5,0 Hz, 1H), 7,80 — 7,22 (m,
SH), 6,91 (s, 1H), 6,81 (tt, J = 8,7, 2,3 Hz, 1H), 6,45 (d, J= 8,5 Hz, 1H), 5,56 (d, J = 6,8
Hz, 1H), 4,83 (dd, J= 9,4, 2,7 Hz, 1H), 4,40 (d, J = 8,0 Hz, 1H), 3,23 — 2,92 (m, 3H),
2,69 — 2,39 (m, 4H), 2,23 — 2,02 (m, 1H).MS: 634,2 (M+1)".
(28)-1-(4-Xyanopyridin-2-yl)-N-(1-(2,3-diclophenyl)-2-(3,3-diflo-xyclobutylamino)-2-o-
xoetyl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (triét quang) — hop chit 195

F F

35" 5.

'H NMR (400 MHz, CDCl): 8 8,72 (s, 1H), 8,57 (s, 1H), 7,44 (d, J = 7,9, 1H), 7,32 —
7,29 (m, 1H), 7,17 - 6,68 (m, 4H), 6,53 — 6,41 (m, 1H), 6,32 — 6,12 (m, 1H), 4,90 — 4,65
(m, 1H), 4,41 — 4,05 (m, 1H), 3,13 2,01 (m, 8H). MS: 634,1 (M+1)".
(8)-1-(4-Xyanopyridin-2-yl)-N-((S)-2-(3,3-difloxyclobutylamino)-1 -(2-flophenyl)-2-oxoe-
tyl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chit ddng phan dbi anh) —
Hop chit 208

F F

F :
Fﬂ i N ‘\-(\FO
PR
on

"H NMR (400 MHz, CDCL): 3 8,63 (s, 1H), 8,40 (d, J = 4,9 Hz, 1H), 7,43 (s, 1H), 7,20
(s, 1H), 7,16 (d, J= 5,0 Hz, 1H), 6,90 (t, J = 8,2 Hz, 3H), 6,62 (t, J = 8,7 Hz, 2H), 6,20
(s, 1H), 6,14 (d, J = 6,4 Hz, 1H), 4,81 (dd, J = 9,1, 2,9 Hz, 1H), 4,25 (s, 1H), 2,92 (s,
2H), 2,85 — 2,70 (m, 1H), 2,56 — 2,22 (m, 3H), 2,15 (m, 1H), 2,04 — 1,90 (m, 1H). MS:
584,2 (M+1)".
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(5)-1-(4-Xyanopyridin-2-yl)-N-((S)-2-(3,3-difloxyclobutylamino)-2-oxo-1-phenyletyl)-
N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mgt chit déng phén déi anh) —
Hop chit 210

F F

%* =

'"H NMR (400 MHz, CDCLy): & 8,77 (s, 1H), 8,41 (d, J= 5,1 Hz, 1H), 7,49 (s, 1H), 7,27
(dd, J = 8,2, 5,0 Hz, 2H), 7,24 (d, J = 5,4 Hz, 2H), 7,04 (d, J= 6,7 Hz, 2H), 6,71 (t, J =
8,8 Hz, 1H), 6,44 (s, 1H), 6,15 (s, 1H), 5,70 (d, J= 6,3 Hz, 1H), 4,86 (dd, J= 9,3, 2,8 Hz,
1H), 4,29 (s, 1H), 2,99 (m, 2H), 2,90 (m, 1H), 2,62 — 2,52 (m, 1H), 2,45 (m, 1H), 2,38 —
2,25 (m, 2H), 2,07 (m, 1H). MS: 566,2 (M+1)".
(8)-N-((S)-1-(3-Clopyridin-2-y1)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopy-
ridin-2-y1)-N-(3,5-diﬂophenyl)-S-oxopyrolidin-2-carboxamit (chi mdt chit ddng phan
d6i anh) — hop chit 198

F F

%" 5.

"H NMR (400 MHz, CDCL): § 8,75 (s, 1H), 8,49 (d, J= 5,0 Hz, 1H), 8,31 (d, /= 3,4 Hz,
1H), 7,65 - 7,56 (m, 2H), 7,27 (m, 1H), 7,19 - 7,15 (m, 1H), 6,98 (m, 1H), 6,76 - 6,56 (m,
2H), 6,11 (d, J = 6,8 Hz, 1H), 5,04 - 5,01 (m, 1H), 4,38 (m, 1H), 3,05 - 2,98 (m, 2H),
2,92 - 2,83 (m, 1H), 2,60 - 2,52 (m, 1H), 2,51 - 2,37 (m, 2H), 2,37 - 2,27 (m, 1H), 2,07 -
2,02 (m, 1H). MS: 601,1 (M+1)".

(8)-N-((8)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-yl)-5-0x0-N-(3-sulfamoylpheny)pyrolidin-2-carboxamit (chi mot chdt déng phan déi
anh) — Hop chét 84
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SO,NH,

0§ Q@
d 1T
SSasy
lH NMR (400 MHz, CDCl5): 6 8,73 (d, J=10,0 Hz, 1H), 8,57 — 8,45 (d,J=8,0 HZ,IH),
8,12 (d, J= 17,7 Hz, 1H), 7,83-7,76 (m, 2H), 7,61-7,56 (m, 1H), 7,48-7,32 (m, 1H), 7,19
(t, J=17,1 Hz, 1H), 7,05 - 6,87 (m, 2H), 6,82 — 6,81 (m, 1H), 6,55 — 6,43 (m, 1H), 6,27
(d, J = 6,7 Hz, 1H), 5,24 (s, 1H), 4,84 (d, J = 7,2 Hz, 1H), 4,69 (s, 1H), 4,33 (s, 1H),
2,98-2,87 (m, 3H), 2,63 — 2,24 (m, 4H), 2,09 - 2,00 (m, 1H) . MS: 643,1 (M+1)+.

(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-xyano-
phenyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit (chi mot chit ddng phén
d6i anh) — hop chat 128

N N
d4 1T
. ~CN

'H NMR (400 MHz, CDCly): § 8,76 (s, 1H), 8,51 (s, 1H), 8,23 (m, 1H), 7,58-7,27 (m,
4H), 6,93 (m, 3H), 6,43 (s, 1H), 5,85 (s, 1H), 4,78 (s, 1H), 4,34 (s, 1H), 3,10 —2,82 (m,
3H), 2,37-2,52(m, 3H), 2,21-2,23 (m, 1H), 1,89-1,99 (m, 1H). MS: 589,1 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-
xyanophenyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit (chi mét chét dong
phan dbi anh) — hop chét 166

F

O

0%
dr 0

CN

o
N
L
S CN
lH NMR (400 MHz, CDCl): & 8,77 (s, 1H), 8,49 (d, J = 13,9 Hz, 1H), 8,22-8,32 (m,
1H), 7,61 — 7,27 (m, 4H), 7,17-7,19 (m, 2H), 6,90-7,00 (m, 2H), 6,42 (s, 1H), 5,50 (s,
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1H), 4,80 (d, J = 9,5 Hz, 1H), 3,97 (s, 1H), 2,99 — 2,80 (m, 1H), 2,56-2,58 (m, 1H), 2,21-
2,24 (m, 1H), 1,70-2,10 (m, 6H), 1,41-1,44 (m, 2H). MS: 617,2 (M+1)".

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-
xyanohenyl)-1-(4-xyanopyrimidin-2-yl)-5-oxopyrolidin-2-carboxamit (chi m¢t chét déng
phan ddi anh) — hop chét 167

©/CN
F
0 I G0

Iy \n )\N

\\)\CN

'H NMR (400 MHz, CDCl,): 6 8,91-9,00 (m, 1H), 8,33 — 8,17 (m, 1H), 7,62 — 7,32 (m,
5H), 7,20 (t, J = 7,0 Hz, 1H), 7,02-7,06 (m, 1H), 6,95 — 6,83 (m, 1H), 6,55 (s, 1H), 6,05 —
5,88 (m, 1H), 4,72 (d, J= 9,3 Hz, 1H), 4,37 (s, 1H), 2,91-3,05 (m, 3H), 2,70 — 2,25 (m,
4H), 2,13 — 1,92 (m, 1H). MS: 590,1 (M+1)",

(S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-

xyanophenyl)-1-(4-xyanopyrimidin-2-yl)-5-oxopyrolidin-2-carboxamit (chi mét chét
ddng phén dbi anh) — hop chét 178

S

"H NMR (400 MHz, CDCly): & 8,99 (s, 1H), 8,32 (s, 1H), 7,57 (m, 1H), 7,54 — 7,28 (m,
2H), 7,19 (t, J = 7,2 Hz, 3H), 7,04 (t, J = 6,8 Hz, 1H), 6,93 (d, J = 7,7 Hz, 1H), 6,53 (s,
1H), 5,64 — 5,44 (m, 1H), 4,74 (d, J = 9,3 Hz, 1H), 3,99 (s, 1H), 2,94 (dd, J = 17,8, 9.4
Hz, 1H), 2,62 (m, 1H), 2,41 — 2,24 (m, 1H), 2,10 — 1,82 (m, 7H). MS: 618,2 (M+1)",

(S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3-xyano-5-flop-
henyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit (chi mét chit ddng phan
d6i anh) — hop chét 177
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'H NMR (400 MHz, CDCly): § 8,74 (s, 1H), 8,50 (s, 1H), 8,13-8,08 (m, 1H), 7,44 — 7,27
(m, 2H), 7,23 (dd, J = 12,6, 6,3 Hz, 2H), 7,07 (t, J = 7,3 Hz, 1H), 6,93 (t, J = 6,4 Hz,
1H), 6,43 (d, J= 6,1 Hz, 1H), 6,14 (dd, J = 13,9, 6,7 Hz, 1H), 4,81 (dd, J= 9,0, 2,3 Hz,
1H), 4,42 — 4,28 (m, 1H), 3,12 - 2,94 (m, 2H), 2,94 — 2,80 (m, 1H), 2,67 — 2,29 (m, 3H),
2,23 — 1,92 (m, 2H). MS: 607,1 (M+1)",
(S)-N-((S)-1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-N-(3-xyano-5 -flop-
henyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit (chi mét chit ddng phéan
ddi anh) — hop chit 184

NC F

%*' 5

'H NMR (400 MHz, CDCly): 6 8,77 (s, 1H), 8,50 (s, 1H), 8,25 — 8,03 (m, 1H), 7,52 —
7,28 (m, 2H), 7,22 (t, J = 7,7 Hz, 2H), 7,01 (dt, J = 14,1, 10,1 Hz, 2H), 6,42 (d, J = 6,9
Hz, 1H), 5,58 (t, /= 9,9 Hz, 1H), 4,83 (dd, J = 9,1, 2,3 Hz, 1H), 4,05 — 3,86 (m, 1H),
3,04 - 2,81 (m, 1H), 2,59 (m, 1H), 2,36 — 1,70 (m, 7H), 1,58 — 1,31 (m, 3H). MS: 636,2
M+1)".
(8)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-N-(3-xyano-5-flo-
phenyl)-1-(4-xyanopyrimidin-2-yl)-5-oxopyrolidin-2-carboxamit (chi mét chit ddng
phan d6i anh) — hop chét 185

NC\Q/F

F

F 0]

b\d@' N \”\\\‘.(N>:O
|

o )\N
N™
\\)\CN
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'H NMR (400 MHz, CDCl3): 6 8,97 (d, J = 4,4 Hz, 1H), 8,12 (m, 1H), 7,50 — 7,32 (m,
3H), 7,23 (d, J = 6,7 Hz, 2H), 7,06 (m, 1H), 6,95 (s, 1H), 6,50 (d, J = 8,6 Hz, 1H), 5,60
(d, J=17.5 Hz, 1H), 4,74 (d, J = 8,8 Hz, 1H), 3,98 (s, 1H), 2,90 (m, 1H), 2,72 — 2,49 (m,
1H), 2,28 (s, 1H), 2,17 - 1,67 (m, 7H), 1,43 (m, 2H). MS: 637,2 (M+1)".
(8)-N-(3-xyano-5-flophenyl)-1-(4-xyanopyridin-2-yl)-N-((S)-2-(3,3-difloxyclobutyl-ami-
no)-2-oxo-1-phenyletyl)-5-oxopyrolidin-2-carboxamit (chi mét chit d6ng phan ddi anh) —
Hop chat 211

F CN

%“‘ .

'H NMR (400 MHz, CDCl3): & 8,71 (d, J= 10,1 Hz, 1H), 8,38 (s, 1H), 8,02 (m, 1H),
7,23 (m, SH), 6,97 (d, J = 7,3 Hz, 3H), 6,20 (s, 1H), 5,97 (s, 1H), 4,70 (dd, J= 9,2, 2.4
Hz, 1H), 4,27 (s, 1H), 2,93 (m, 2H), 2,85 (t, J = 8,9 Hz, 1H), 2,59 — 2,48 (m, 1H), 2,49 —
2,29 (m, 2H), 2,29 - 2,20 (m, 1H), 2,08 — 1,99 (m, 1H). MS: 573,2 (M+1)".
(5)-N-(3-Xyano-5-flophenyl)-1-(4-xyanopyridin-2-y1)-N-((S)-2-((3,3 -difloxyclobutyl)ami-
no)-1-(2-flophenyl)-2-oxoetyl)-5-oxopyrolidin-2-carboxamit (chi mot chat déng phan ddi
anh) — Hop chat 207

F CN

%*‘ 5.

'H NMR (400 MHz, DMSO-dg): 5 8,78 (s, 1H), 8,62 (d, J = 5,1 Hz, 1H), 8,48 (s, 1H),
8,04 — 7,83 (m, 1H), 7,78 (s, 1H), 7,57 (s, 1H), 7,23 (m, 2H), 7,14 (d, J = 9,9 Hz, 1H),
6,95 (t,J = 7,5 Hz, 1H), 6,84 (s, 1H), 6,20 (s, 1H), 4,72 (s, 1H), 4,04 (s, 1H), 4,00 — 3,82
(m, 1H), 3,09 — 2,67 (m, 2H), 2,33 (m, 1H), 1,91 (s, 2H), 1,83 (s, 1H), 1,27 — 1,05 (m,
1H). MS: 591,2 (M+1)*.

(28)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-2-
yD)-N-(5-flopyridin-3-yl)-5-oxopyrolidin-2-carboxamit (triét quang) — Hop chét 91

-111-



21962

N

F I —

O § Q@
N 3" N
5

S CN

'H NMR (400 MHz, CDCls): & 9,10 — 8,03 (m, 4H), 7,47-7,39 (m, 2H), 7,27 — 6,84 (m,
3H), 6,51-6,01 (m, 2H), 4,84-4,70 (m, 1H), 4,36-4,20 (m, 1H), 3,25 — 1,86 (m, 8H). MS:
583,1 (M+1)".
(S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(5-flopyridin-3-yl)-5-oxopyrolidin-2-carboxamit (chi mdt chit ddng phan ddi
anh) — hop chit 176

N\F

R =
0]
R G S e
dT' o} N@\
S CN

'"H NMR (400 MHz, CDCLy): & 8,95-8,70 (m, 1H), 8,49 (d, J = 4,7 Hz, 1H), 8,36-8,11
(m, 1H), 8,12(d, J = 8,6 Hz, 1H), 7,33 (d, J = 8,0 Hz, 1H), 7,21 (t, J = 7,8 Hz, 1H), 7,04
(t, J = 7,6 Hz, 1H), 6,48-6,41(m, 1H), 6,30-6,21 (m, 1H), 4,84-6,79 (m, 1H), 4,38-4,30
(m, 1H), 3,11 — 2,74 (m, 3H), 2,65 — 1,91 (m, SH). MS: 583,1 (M+1)".

(S)-N-((S)-1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(5-flopyridin-3-yl)-5-oxopyrolidin-2-carboxamit (chi mét chit déng phan dbi
anh) — hop chit 193

F

?5“ 5.

'"H NMR (400 MHz, CDCL): & 8,77 (s, 1H), 8,49 (d, J = 5,2 Hz, 1H), 8,40 — 8,27 (m,
1H), 8,21 — 8,04 (m, 1H), 7,41 — 7,36 (m, 1H), 7,26 — 7,23 (m, 1H), 7,20 (t, J = 6,9 Hz,
1H), 7,04 (t, J= 17,2 Hz, 1H), 6,93 (m, 1H), 6,52 — 6,34 (m, 1H), 5,49 (s, 1H), 4,84 (d, J =
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7,4 Hz, 1H), 4,01 — 3,94 (m, 1H), 2,99-2,91 (m, 1H), 2,62-2,54 (m, 1H), 2,22-1,71 (m,
7H), 1,31 (s, 3H). MS: 611,2 (M+1)".
(8)-1-(4-Xyanopyridin-2-yl)-N-((S)-2-((3,3-difloxyclobutyl)amino)-2-oxo-1-phenyletyl)-
N-(5-flopyridin-3-yl)-5-oxopyrolidin-2-carboxamit (chi mét chit déng phén dbi anh) —
hop chét 147

F N

%" 5.

"H NMR (400 MHz, CDCl): 5 8,86 (m, 1H), 8,39 (m, 2H), 8,03 (m, 1H), 7,28 (d, J= 5.9
Hz, 4H), 6,98 (m, 2H), 6,29 (s, 1H), 5,85 (s, 1H), 4,85 (m, 1H), 4,33 (s, 1H), 3,26 — 2,82
(m, 3H), 2,69 — 1,88 (m, SH). MS: 549,2 (M+1)".
(8)-1-(4-Xyanopyridin-2-yl)-N-((S)-2-((3,3-difloxyclobutyl)amino)-1-(2-flophenyl)-2-o-
xoetyl)-N-(5-flopyridin-3-yl)-5-oxopyrolidin-2-carboxamit (chi mot chat ddng phan dbi
anh) — hop chét 148

F

N

N
R =
0
FﬂN N\”\“.,(N>=O
O° O
= CN

'H NMR (400 MHz, CDCL): § 8,99 — 8,60 (m, 1H), 8,55 — 7,97 (m, 3H), 7,35 — 7,19 (m,
3H), 7,07 - 6,89 (m, 3H), 6,36 (m, 1H), 6,12 (s, 1H), 4,80 (s, 1H), 4,35 (s, 1H), 3,22 —
2,79 (m, 3H), 2,64 — 1,85 (m, SH). MS: 567,2 (M+1)".

(8)-1-(4-Xyanopyridin-2-yl)-N-((S)-2-((3,3-difloxyclobutyl)amino)-2-oxo- 1 -phenyletyl)-
N-(5-isoxyanopyridin-3-yl)-5-oxopyrolidin-2-carboxamit (chi mét chit ddng phan dbi
anh) — Hop chét 212

N\\I\N

F

o, A0~
N NS0
B!
N7
S QN
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'H NMR (400 MHz, CDCLy): § 9,34 (s, 1H), 8,87 — 8,56 (m, 4H), 8,41 (s, 2H), 8,27 (s,
1H), 7,54 (s, 7TH), 7,01 (d, J = 6,9 Hz, 3H), 6,35 (s, 2H), 5,73 (s, 2H), 4,66 (s, 2H), 4,35
(s, 2H), 2,99 (m, SH), 2,73 — 2,20 (m, 7H), 2,07 (s, 2H). MS: 556,2 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(3 -Xyano-phenyl)-
N-(1H-indazol-7-yl)-5-oxopyrolidin-2-carboxamit (chi mét chit dong phan déi anh) —
hop chat 186

\

%‘ 5

'H NMR (400 MHz, CDCly): 6 8,72 - 8,71 (m, 1H), 8,66 (s, 1H), 8,08 (s, 1H), 7,69 (s,
1H), 7,67 (s, 1H), 7,50 — 7,49 (m, 1H), 7,36 — 7,34 (m, 1H), 7,11-7,07 (m, 1H), 7,00—
6,96 (m, 1H), 6,83-6,76 (m, 2H), 6,48 (s, 1H), 5,07 — 5,07 (m, 1H), 4,38 — 4,33 (m, 1H),
3,05 - 2,91(m, 2H),2,80 - 2,71(m, 1H), 2,65 — 2,60(m, 1H),2,53 — 2,46(m, 2H), 2,03—
1,99(m, 1H), 1,75 — 1,67(m, 1H). MS: 603,2 (M+1)".
(8)-N-((8)-1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-3-(3 -Xyanophenyl)-
N-(1H-indazol-7-yl)-2-oxooxazolidin-4-carboxamit (chi mot chat ddng phan dbi anh) —
hop chit 142

\

%ﬁ 5.

'H NMR (400 MHz, CDCLy): § 13,03 (s, 1H), 8,73 (s, 1H), 8,55 — 8,54 (m, 1H), 8,02 (s,
1H), 8,58-8,56 (m, 1H),8,50-8,48 (m, 1H), 7,27-7,24 (m, 2H), 7,03 — 6,99 (m, 1H), 6,91
— 6,87 (m, 1H), 6,80-6,78 (m, 1H), 6,72-6,68 (m, 1H), 6,33 (s, 2H), 5,70 — 5,69 (m, 1H),
4,99 — 4,97 (m, 1H), 4,05 — 4,03 (m, 1H), 2,78 — 2,95(m, 1H), 2,47 — 2,40 (m, 1H), 2,08
- 4,99 (m, 6H), 1,90- 1,82 (m, 2H), 1,67 — 1,63(m, 1H), 1,58 — 1,62 (m, 1H). MS: 633,2
M+1)".
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(28)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-2-
y1)-N-(1H-indazol-4-yl)-5-oxopyrolidin-2-carboxamit (triét quang) — hop chit 152

N

F /\N

F Q ©/\/

ﬂcu e
~ CN

"H NMR (400 MHz, DMSO-dg): § 13,05 (m, 1H), 8,70 (m, 2H), 8,54 (d, J = 6,7 Hz, 1H),
8,21 (s, 1H), 7,80 (d, J = 6,9 Hz, 1H), 7,63 (d, J = 5,0 Hz, 1H), 7,36 (m,2H), 7,24 (d, J =
8,0 Hz, 1H), 7,18 - 6,97 (m, 1H), 6,92 - 6,79 (m,1H), 6,77 — 6,70 (m,1H), 6,35 (d, 1H),
4,66 (m, 1H), 4,20 — 4,01 (m, 1H), 3,05 — 2,78 (m, 2H), 2,68 — 2,52 (m, 2H), 2,49 — 2,26
(m,2H), 2,22 — 1,53 (m, 2H). MS : 604,2 (M+1)",

(S)-N-(3-(1H-Pyrazol-4-yl)phenyl)-N-((S)-1-(2-clophenyl)-2-(3,3-
difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit
(chi mdt chit déng phan déi anh) — Hop chét 200

"H NMR (400 MHz, MeOD): § 8,73-8,54 (m, 2H), 8,14 — 7,91 (m, 1H), 7,71 (d, J = 7.6
Hz, 1H), 7,56 — 7,28 (m, 4H), 7,25 — 6,92 (m, 4H), 6,70 (d, J = 7,6 Hz, 1H), 6,54 — 6,39
(m, 1H), 5,03 (dd, J = 9,4, 2,9 Hz, 1H), 4,31 — 4,05 (m, 1H), 3,00 — 2,73 (m, 3H), 2,64 —
2,00 (m, SH). MS: 630,2 (M+1)".

(28)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanopyrimidin-
2-yl)-5-0x0-N-(3-(triflometoxy)phenyl)pyrolidin-2-carboxamit (triét quang) — hop chat
180
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'H NMR (400 MHz, CDCLy): § 8,96 (t, J = 5,5 Hz, 1H), 7,88 (s, 1H), 7,44 — 7,32 (m,
2H), 7,21 (m, 2H), 7,10 (t, J = 7,3 Hz, 1H), 7,04 — 6,95 (m, 1H), 6,91 (m, 1H), 6,52 (m,
1H), 6,18 (m, 1H), 4,89 — 4,67 (m, 1H), 4,31 (m, 1H), 3,22 — 2,75 (m, 3H), 2,70 — 1,92
(m, SH). MS: 649,1 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-xyanopyridin-
2-yl)-N-(3-(diflometoxy)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot chit ddng phan
ddi anh) — hop chét 181

OCHF,

feesss

'H NMR (400 MHz, CDCLy): 8,74 (s, 1H), 8,44 (m, 1H), 7,76 (d, J = 9,0 Hz, 1H), 7,33
(m, 2H), 7,21 — 6,83 (m, 6H), 6,44 (t, J= 8,8 Hz, 1H), 6,28 — 6,13 (m, 1H), 4,91 (m, 1H),
4,34 (s, 1H), 3,10 — 2,66 (m, 3H), 2,65 — 1,84 (m, 5H). MS: 630,1 (M+1)",

(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yl)-N-(3-(diflometoxy)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot
chit déng phén ddi anh) — hop chit 194

OCHF,
- Q
L 2 L =0
N

Cﬁl o )\N
\\)\CN

'H NMR (400 MHz, CDCls): § 9,04 — 8,59 (m, 1H), 7,74 (s, 1H), 7,43 — 7,26 (m, 4H),
6,96 (m, 3H), 6,36 (m, 2H), 4,81 (t, /= 9,3 Hz, 1H), 4,55 (m, 1H), 4,33 (s, 1H), 4,06 —
3,89 (m, 1H), 3,15 - 2,69 (m, 2H), 2,69 — 1,86 (m, 5H). MS: 631,1 (M+1)".
(8)-N-((8)-1-(2C)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-2-yl)-N-
(3-metoxyphenyl)-5-oxopyrolidin-2-carboxamit (chi mot chat déng phan ddi anh) — hop
chét 129
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%*‘ 5

"H NMR (400 MHz, CDCly): § 8,75 (s, 1H), 8,51 (d, J = 5,0 Hz, 1H), 7,47 (m, 1H), 7,38
— 7,08 (m, 3H), 6,99 (d, J = 6,7 Hz, 3H), 6,89 — 6,66 (m, 2H), 6,41 (s, 1H), 6,09 (d, J =
6,6 Hz, 1H), 4,97 (dd, J = 9,3, 3,2 Hz, 1H), 4,34 (s, 1H), 3,72 (m, 3H), 3,01 (dd, J= 17,5,
4,0 Hz, 3H), 2,65 — 2,23 (m, 4H), 2,04 (d, J=9,0 Hz, 1H). MS: 594,2 (M+1)",

(S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutyl-amino)-2-oxoetyl)-1-(4-

xXyanopyrimidin-2-yl)-N-(3-metoxyphenyl)-5-oxopyrolidin-2-carboxamit (chi mdt chét
dong phan ddi anh)— hop chét 164

©/0M8
F
pelS QN

N %N

\\)\CN

'H NMR (400 MHz, CDCl): 6 8,92 (s, 1H), 7,48 — 7,39 (m, 1H), 7,33 — 7,26 (m, 2H),
7,22 - 7,08 (m, 2H), 7,04 — 6,82 (m, 3H), 6,73 (s, 2H), 6,48 (d, J=9,5 Hz, 1H), 6,18 (m,
1H), 4,88 - 4,85 (m, 1H), 4,32 (s, 1H), 3,78 (s, 1H), 3;62 (s, 2H), 3,01 — 2,81 (m, 3H),
2,58 — 2,49 (m, 2H), 2,42 — 2,30 (m, 2H), 2,09 — 1,98 (m, 1H). MS: 595 (M-+1)".

(25)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yl)-N-(3-xyclopropoxyphenyl)-5-oxopyrolidin-2-carboxamit (trit
quang) — hop chit 192

0,12 0

C \\)\CN

'H NMR (400 MHz, CDCl): 6 9,06 — 8,88 (m, 1H), 7,61 — 7,30 (m, 4H), 7,27 — 7,22 (m,
1H), 7,18 (t, J = 7,4 Hz, 2H), 7,08 - 6,92 (m, 1H), 6,87 (dd, J = 8,7, 2,1 Hz, 1H), 6,78 (t,
J=9,5 Hz, 1H), 6,50 (s, 1H), 6,04 (m, 3H), 5,57 — 5,14 (m, 2H), 4,88 (m, 1H), 4,77 —
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4,10 (m, 3H), 3,15 — 2,75 (m, 3H), 2,68 — 2,47 (m, 2H), 2,45 — 2,21 (m, 3H), 2,20 — 1,90
(m, 1H). MS: 621,1 (M+1)".

(5)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1 -(4-xyanopyridin-
2-y1)-N-(3-(hydroxymetyl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot chét ddng phan
d6i anh) — hop chat 131

'H NMR (400 MHz, CDCly): 6 8,73 (s, 1H), 8,53 (s, 1H), 7,94 — 7,70 (m, 1H), 7,31 (s,
1H), 7,26 (dd, J= 5,1, 1,3 Hz, 1H), 7,22-7,10 (m, 4H), 7,02 — 6,87 (m, 2H), 6,44 (d, J =
10,5 Hz, 1H), 6,12 (d, J= 6,4 Hz, 1H), 4,91 (dd, J= 9,3, 3,2 Hz, 1H), 4,69 (s, 1H), 4,48
(s, 1H), 4,42 — 4,26 (m, 1H), 3,07-2,85 (m, 3H), 2,65 — 2,17 (m, 4H), 2,01 (s, 2H). MS:
5942 (M+1)".
(8)-N-((5)-1-(2-Xhlorophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3-(1-hydroxyxyclopropyl)phenyl)-5-oxopyrolidin-2-carboxamit
(chi mét chit dc‘sng phan dbi anh) — hop chit 140

%o 5.

'H NMR (400 MHz, CDCly): § 'H NMR (400 MHz, CDCLy): § 8,73 (s, 1H), 8,52 - 8,44
(m, 1H), 7,64 - 7,30 (m, 3H), 7,22 - 6,90 (m, SH), 6,42 - 6,38 (m, 1H), 6,03 (m, 1H), 4,87
(m, 1H), 4,30 (m, 1H), 3,05 - 2,82 (m, 3H), 2,60 - 1,88 (m, 5H), 1,21 (d, J = 3,2 Hz, 4H),
MS: 620,2 (M+1)".

(S)-N-((S)-1-(2C)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-xyanopyridin-2-y1)-N-
(3-(2-hydroxypropan-2-yl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mdt chét ddng phéan
d4i anh) — hop chit 179
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H
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c 3 N@\
S CN

'H NMR (400 MHz, CDCL): 6 8,69 (s, 1H), 8,54 (d, J = 5,0 Hz, 1H), 7,93 - 7,70 (m,
1H), 7,40 — 7,19 (m, 4H), 7,11 (m, 2H), 7,01 - 6,72 (m, 2H), 6,45 (m, 2H), 5,05 — 4,76
(m, 1H), 4,33 (s, 1H), 3,13 - 2,58 (m, 3H), 2,42 (m, 4H), 2,09 — 1,83 (m, 1H), 1,33 (s,
6H). MS: 622,2 (M+1)".
(5)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1 -(4-xyanopyridin-
2-y1)-N-(3-flo-5-(2-hydroxypropan-2-yl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot
chat dong phan dbi anh) — hop chit 150

0
LY
o) NG )
= CN

'H NMR (400 MHz, CDCl): 8 8,66 (s, 1H), 8,49 (d, J = 4,8 Hz, 1H), 7,73 — 7,48 (m,
1H), 7,26 - 6,83 (m, 7H), 6,53 — 6,42 (m, 2H), 4,91 (d, J = 6,4 Hz, 1H), 4,32 (s, 1H),
3,02 - 2,72 (m, 3H), 2,58 - 1,85 (m, 6H), 1,63 (s, 2H), 1,51 (d, J = 7,0 Hz, 2H), 1,29 (d,
J = 8,6 Hz, 4H). MS: 640,2 (M+1)".
(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-
xyanopyridin-2-yl)-N-(3-flo-5-(2-hydroxypropan-2-yl)phenyl)-5-oxopyrolidin-2-
carboxamit (chi mdt chat dong phan dbi anh) — hop chét 155

F OH

5" .

'H NMR (400 MHz, CDCL;): § 8,80 (s, 1H), 8,43 (s, 1H), 7,51 (d, 1H), 7,24 (m, 4H),
7,06 (s, 3H), 6,64 (m, 1H), 6,15 (m, 1H), 5,73 (s, 1H), 4,86 (s, 1H), 4,32 (s, 1H), 3,01 (m,
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3H), 2,68 — 2,27 (m, 4H), 2,12 (s, 1H), 1,44 (s, 1H), 1,29 (d, J= 9,0 Hz, 6H). MS: 639,2
M+1)"

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3-(2-hydroxyetyl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mét
chit ddng phan dbi anh) — hop chét 160

'H NMR (400 MHz, CDCly): § 8,76 (s, 1H), 8,52 (d, J=5,0 Hz, 1H), 7,74 (s, 1H), 7,32-
7,36 (m, 1H), 7,27 - 7,11 (m, 2H), 7,09 — 6,87 (m, 4H), 6,39-6,45 (m, 1H), 6,05 (d, J =
6,9 Hz, 1H), 4,33 (s, 1H), 3,82 (s, 1H), 3,59 (s, 1H), 3,12 — 2,79 (m, 4H), 2,74 — 2,16 (m,
5H), 1,99-2,07 (m, 1H). MS: 608,2 (M+1)".
(5)-N-((S)-1-(2-Clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3-(2-hydroxyetoxy)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot
chit déng phan dbi anh) — hop chét 130

e
FﬂN i N\”\“.,(N\FO
c:-( © N@\
S CN

"H NMR (400 MHz, CDCLy): § 8,72 (s, 1H), 8,48 (d, J = 5,0 Hz, 1H), 7,54 — 7,28 (m,
2H), 7,18-7,21 (m, 2H), 7,01 — 6,94 (m, 2H), 6,75-6,77 (m, 2H), 6,39 (s, 1H), 5,99 (s,
1H), 4,94 (dd, J = 9,3, 3,4 Hz, 1H), 4,31 (s, 1H), 3,79-4,06 (m, 4H), 3,07 — 2,80 (m, 3H),
2,58 —2,21 (m, 4H), 1,87-2,00 (m, 2H). MS: 624,2 (M+1)"",

(8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(3-flo-5-((S)-metylsulfinyl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot chat
ddng phan dbi anh) — hop chat 190
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'H NMR (400 MHz, CDCly): 8 8,75 (s, 1H), 8,54 (m, 1H), 8,02 — 7,78 (m, 1H), 7,33 (s,
3H), 7,21 (m 1H), 7,06 (t, J = 7,4 Hz, 1H), 6,96 (m, 1H), 6,45 (m, 1H), 6,27 (m, 1H),
4,86 (m, 1H), 4,35 (m, 1H), 3,16 — 2,82 (m, 3H), 2,71 (s, 1H), 2,65 — 2,47 (m, 2H), 2,41
(m, 3H), 2,22 (m, 1H), 2,09 (m, 1H). MS: 644,1 (M+1)",

(28)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-xyanopyridin-2-

yD)-N-(3-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mdt cht dong phan
d6i anh) — Hop chét 96

©/8020H3
F
Fﬂm le\\‘\-$o

'H NMR (400 MHz, CDCI3): 8 8,84 - 8,11 (m, 3H), 7,93 — 7,35 (m, 4H), 7,25 — 6,75 (m,
2H), 6,64 — 5,94 (m, 2H), 4,89 - 4,69 (m, 1H), 4,28 (d, J= 5,7 Hz, 1H), 3,13 — 2,74 (m,
6H), 2,68 — 2,48 (m, 2H), 2,46 — 2,15 (m, 3H), 2,04 (s, 1H). MS: 642,1 (M+1)".
(28)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yl)-N-(3-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit (triét
quang) — hop chét 102

©/802CH3
F
Fﬂ N \\NCN\FO

N D .

Cl 0] NZN

\
S CN

'H NMR (400 MHz, CDCl;): 6 8,93 (t, J= 5,3 Hz, 1H), 8,50 — 8,15 (m, 1H), 7,94 - 7,71
(m, 2H), 7,66 — 7,46 (m, 1H), 7,38 (t, J = 6,4 Hz, 1H), 7,28 (t, J = 3,6 Hz, 1H), 7,20 —
7,07 (m, 1H), 7,05 — 6,87 (m, 2H), 6,74 (m, 1H), 6,52 (m, 1H), 4,72 (dd, J=19,2, 2,5 Hz,
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1H), 4,34 (d, J = 6,4 Hz, 1H), 3,00 (s, 3H), 2,90 — 2,75 (m, 3H), 2,56 — 2,19 (m, 5H),
1,98 (m, 1H). MS: 643,1 (M+1)".
(25)-N-(1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-
2-yl)-N-(3-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit (triét quang) — Hop chét

95
SO,CH,
F
L i @ :
N
N o oN
Cl (0] @
N =

C
'H NMR (400 MHz, CDCl3): & 8,87 — 8,13 (m, 3H), 8,02 — 7,37 (m, 4H), 7,24 — 6,87 (m,
2H), 6,51 — 6,39 (m, 1H), 5,77 — 5,28 (m, 1H), 4,89 — 4,65 (m, 1H), 3,94 (d, J = 5,2 Hz,
1H), 3,16 — 2,73 (m, 4H), 2,68 — 2,53 (m, 1H), 2,44 — 2,20 (m, 1H), 2,03 (m, 8H), 1,44
(m, 2H). MS: 670,2 (M+1)".

(S)-N-((S)-1-(2C)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyanopyrimidin-2-
y1)-N-(3-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mdt chit ddng phan
d6i anh) — hop chat 103

SO,CH;
F

A0~
. 0o

N

cl O /~N

\
= "CN

'H NMR (400 MHz, CDCL): & 8,94 (dd, J = 7,9, 4,8 Hz, 1H), 8,56 — 8,15 (m, 1H), 7,97
— 7,62 (m, 2H), 7,56 — 7,29 (m, 3H), 7,13 (1, J = 7,6 Hz, 1H), 7,06 — 6,84 (m, 2H), 6,51
(d, J=4,2 Hz, 1H), 6,10 (dd, J = 3,2, 7,4 Hz, 1H), 4,74 (d, J = 6,6 Hz, 1H), 3,98 (s, 1H),
3,01 (s, 1H), 2,93 — 2,72 (m, 3H), 2,52 (d, J = 9,6 Hz, 1H), 2,37 — 2,20 (m, 1H), 2,13 —
1,78 (m, 7H), 1,63 — 1,40 (m, 2H). MS: 671 (M+1)".

(2S)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-2-
y1)-N-(3-flo-5-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit (tri¢t quang) — hop
chdt 110
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'H NMR (400 MHz, CDCl3): & 8,45-8,79 (m, 2H), 8,40 — 8,13 (s, 1H), 8,09-7,67 (m,
1H), 7,63-7,30 (m, 2H), 7,23-6,87 (m, 3H), 6,55-6,30 (m, 1H), 6,22 — 5,94 (m, 1H), 4,96
—4,61 (m, 1H), 4,26 (m, 4H), 3,16-1,87 (m, 7H), 1,27 (d, 1H). MS: 660,1 (M+1)".
(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yI)-N-(3-flo-5-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit
(chi mdt chit dong phan dbi anh) — hop chét 109
/02 F
0 Y

0 I Do

d 0

7N
\

N
K)\CN

'"H NMR (400 MHz, CDCly): & 8,96 (d, J = 4,6 Hz, 3H), 7,99 (d, J = 8,5 Hz, 2H), 7,75 (s,
2H), 7,52 (d, J = 1,0 Hz, 3H), 7,37 (d, J = 4,9 Hz, 5H), 7,19 (t, J = 7,7 Hz, 3H), 7,01 (dt,
J=1,1 Hz, 6H), 6,40-6,60 (m, 3H), 6,06 (d, J = 6,5 Hz, 3H), 4,76 (d, J = 9,2 Hz, 1H),
4,35 (m, 4H), 3,14-1,87 (m, 8H). MS: 661,1 (M+1)".
(25)-N-(1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(3-flo-5-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit (tri€t quang) — hop
chat 105

0O,
_ F

S o

F (0]
d 1
N@\

SN CN
'H NMR (400 MHz, CDCls): 6 8,96 (t, J = 4,6 Hz, 1H), 7,53-7,36 (m, 3H), 7,23 (m, J =
7,8, 1,5 Hz, 1H), 7,14-6,94 (m, 3H), 6,68 (m, J = 8,6, 2,3 Hz, 1H), 6,60 (d, J = 3,1 Hz,
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1H), 6,07 (d, J = 6,7 Hz, 1H), 4,75 (q, J = 4,0, 2,1 Hz, 1H), 4,38 (d, J = 6,7 Hz, 1H),
3,78-3,67 (m, 2H), 3,39 (m, 1H), 3,26-2,92 (m, 3H), 2,67-2,36 (m, 2H). MS: 688,1
M+1)*.

(25)-N-(1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yl)-N-(3-flo-5-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit
(chi mdt chit ddng phan d6i anh) — hop chét 108

"H NMR (400 MHz, CDCLy): 8 8,97 (s, 1H), 8,20-8,60 (m, 1H), 8,09 -7,68 (m, 1H), 7,63-
7,32 (m,5H), 7,22-6,93 (m, 3H), 6,64-6,03 (m, 2H), 5,62 (s, 1H), 4,60-4,85 (m, 1H),
3,21-1,70 (m, 12H), 1,50-1,14 (m, 2H). MS: 689,1 (M-+1)".

(5)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-yl)-N-(3-flo-5-(metylsulfonyl)phenyl)-5-oxopyrolidin-2-carboxamit
(chi mdt chit ddng phan dbi anh) — hop chét 168

0,

_S F
F
aOS e

. (0]
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dﬂ o 7N
= CN

'"H NMR (400 MHz, CDCL): & 9,0 (s, 1H), 8,05-8,02 (m, 1H), 7,80 (m, 1H), 7,56-7,00
(m, 7H), 6,58 (m, 1H), 5,65 (m, 1H), 4,80 (m, 1H), 4,14 (m, 1H), 3,00-0,88 (m, 15H).
MS: 689,1 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(3-(metylsulfonamido)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot cht ddng
phan dbi anh) — hop chét 159
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"H NMR (400 MHz, DMSO-dg): & 9,78 (s, 1H), 8,84 — 8,61 (m, 2H), 8,56 (s, 1H), 7,66
(m, 2H), 7,49 — 7,15 (m, 3H), 7,15 - 6,79 (m, 4H), 6,25 (m, 1H), 4,89 — 4,74 (m, 1H),
4,19 — 4,04 (m, 1H), 3,03 — 2,83 (m, 3H), 2,72 — 2,59 (m, 3H), 2,54 (m, 2H), 2,44 — 2,28
(m, 1H), 1,99 (m, 2H). MS : 657,1 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(3-(dimetylamino)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot chit ddng phén
d6i anh) — hop chét 161

_N

F
Fﬂ i N \‘.&0
d’j N
! E ! N@
=~ ~CN

'H NMR (400 MHz, CDCL): § 8,71 (d, J= 9,9 Hz, 1H), 8,50 — 8,41 (m, 1H), 7,29 (d, J =
7,8 Hz, 1H), 7,22 (dd, J = 5,0, 1,3 Hz, 1H), 7,18 — 7,05 (m, 2H), 6,99-6,86 (m, 3H), 6,56-
6,47 (m, 2H), 6,37 (d, J = 6,6 Hz, 1H), 6,11 (s, 1H), 5,01 (d, J = 9,2 Hz, 1H), 4,34-4,28
(m, 1H), 3,07 - 2,70 (m, 8H), 2,61 — 2,42 (m, 2H), 2,35-2,25 (m, 2H), 2,01-1,97 (m, 1H).
MS: 607,2 (M+1)". ‘

(5)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(2-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chét ddng
phan ddi anh) — hop chéit 187

o,
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'H NMR (400 MHz, CDCL): & 8,74 (m, 1H), 8,48 (m, 1H), 7,96-7,92 (m, 1H), 7,40 (m,
1H), 7,28 — 6,72 (m, 7H), 6,59-5,79 (m, 2H), 4,86-4,78 (m, 1H), 4,28 (s, 1H), 3,04-2,90
(m, 3H), 2,66 — 2,01 (m, 5H). MS: 582,1 (M+1)".
(8)-N-((S)-1-(2-Clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(2,3-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mdt chat ddng
phan ddi anh) — hop chét 188

F

F
~X"CN

'H NMR (400 MHz, CDCl;): 8 8,73 (m, 1H), 8,47 (d, J = 5,0 Hz, 1H), 7,84 — 7,73 (m,

1H), 7,43 (d, J = 8,1 Hz, 1H), 7,28 — 7,20 (m, 2H), 7,13 (dd, J = 8,2, 4,4 Hz, 2H), 7,01-

6,83 (m, 2H), 6,62 (s, 1H), 6,42 — 5,85 (m, 1H), 4,85-4,77 (m, 1H), 4,20 (m, 1H), 3,13 —
2,78 (m, 3H), 2,68 — 2,28 (m, 4H), 2,25 — 2,04 (m, 1H). MS: 600,1 (M+1)",

(8)-N-((8)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(2,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chét dong
phan d8i anh) — hop chit 197

F
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FﬂN i N\r\“(Nxo
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~x"CN

'H NMR (400 MHz, CDCLy): § 8,73 (m, 1H), 8,54 — 8,41 (m, 1H), 7,83-7,78 (m, 1H),
7,44 - 7,39 (m, 1H), 7,28 - 7,21 (m, 2H), 7,13 — 6,88 (m, 3H), 6,81-6,80 (m, 1H), 6,61 —
6,31 (m, 1H), 5,91 (d, J = 6,5 Hz, 1H), 4,86-4,79 (m, 1H), 4,29 (dd, J= 8,2, 6,7 Hz, 1H),
3,51 (s, 1H), 3,12 — 2,85 (m, 3H), 2,68 — 2,56 (m, 1H), 2,54 — 2,45 (m, 1H), 2,43 — 2,24
(m, 2H), 2,23 — 2,06 (m, 1H). MS: 600,1 (M+1)",

(8)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(1H-indazol-5-yl)-5-oxopyrolidin-2-carboxamit (chi mot chét déng
phan di anh) — Hop chét 203
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'H NMR (400 MHz, CDCl): & 8,78 (s, 1H), 8,56 (m, 1H), 8,39 (s, 1H), 8,13 — 7,88 (m,
1H), 7,44-7,32(m, 2H), 7,28 — 7,00 (m, 4H), 6,99 — 6,79 (m, 2H), 6,48 (m, 1H), 5,75 —
5,48 (m, 1H), 5,06 — 4,75 (m, 1H), 4,00 (s, 1H), 3,10 — 2,77 (m, 1H), 2,63 — 2,44 (m,
1H), 2,37 - 2,20 (m, 1H), 2,15 — 1,77 (m, 7H), 1,42 (m, 2H). MS: 632,2 (M+1) ™.
(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(1H-indazol-6-yl)-5-oxopyrolidin-2-carboxamit (chi mot chét dong
phan ddi anh) — Hop chét 205

N
HN

F
FﬂN f N\“‘\"‘(N>=O
c% © N@\
S CN

'H NMR (400 MHz, CDCLy): § 8,78 (s, 1H), 8,57 (t, J = 5,0 Hz, 1H), 8,23 — 7,76 (m,
2H), 7,54 - 7,30 (m, 2H), 7,16 (s, 1H), 7,04 — 6,86 (m, 3H), 6,47 (d, J = 11,7 Hz, 1H),
6,02 (d, J = 6,1 Hz, 1H), 4,92 (m, 1H), 4,36 (s, 1H), 2,97 (m, 3H), 2,65 — 2,20 (m, 4H),
1,99 (m, 1H). MS: 604,2 M+1) ™.

(S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(1H-indazol-6-yl)-5-oxopyrolidin-2-carboxamit (chi mot chit ddng
phan dbi anh) — hop chit 136

,N\
HN

%* 5.

'"H NMR (400 MHz, CDCLy): & 10,41 — 9,94 (m,1H), 8,79 (s, 1H), 8,57 (t, J = 5,1 Hz,
1H), 8,28 — 8,09 (m, 1H), 7,93 (m, 1H), 7,52 (s, 1H), 7,40 (d, J= 7,9 Hz, 1H), 7,33 (d, J
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= 7,5 Hz, 1H), 7,15 - 6,98 (m, 1H), 6,46 (d, J = 12,7 Hz, 1H), 5,50 (d, J = 7,9 Hz, 1H),
5,06 — 4,76 (m,1H), 4,02 (s, 1H), 2,92 (dd, 1H), 2,63 — 2,49 (m, 1H), 2,31 (s, 1H), 2,03
(m, 6H), 1,45 (s, 2H). MS: 632,2 (M+1) ™.
(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(1H-indazol-5-yl)-5-oxopyrolidin-2-carboxamit (chi mot chét dong
phan dbi anh) — hop chét 175

HN’N

% 5.

'H NMR (400 MHz, CDCly): 8 8,75 (s, 1H), 8,64 — 8,46 (m, 1H), 8,34 (s, 1H), 8,09 (s,
1H), 7,94-7,92 (m, 1H), 7,42-7,32 (m, 2H), 7,24 — 7,02 (m, 2H), 6,94-6,85 (m, 2H), 6,49-
6,45 (m, 1H), 6,08-6,06 (m, 1H), 5,00 — 4,76 (m, 1H), 4,35-4,31 (s, 1H), 3,00-2,85 (m,
3H), 2,64 — 2,11 (m, 4H), 2,01-1,93 (m, 1H). MS: 604,2 (M+1)".
(5)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(1H-indol-5-yl)-5-oxopyrolidin-2-carboxamit (chi mot chét dong
phan dbi anh) — Hop chét 206

/NH

% i85

'H NMR (400 MHz, CDCly): § 8,74 (s, 1H), 8,55 (m, 1H), 8,12 (d, J = 13,8 Hz, 2H),
7,52 - 7,29 (m, 2H), 7,18 — 6,80 (m, SH), 6,46 (m, 2H), 5,83 (s, 1H), 5,83 (s, 1H), 5,08 —
4,81 (m, 1H), 4,33 (s, 1H), 2,92 (m, 3H), 2,64 — 2,16 (m, 4H), 2,01 (m, 1H). MS: 603,2
M+1)*,

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(1-metyl-1H-indol-5-yl)-5-oxopyrolidin-2-carboxamit  (chi mét
chit ddng phan dbi anh) — Hop chét 209
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/

i N

'H NMR (400 MHz, CDCl;): & 8,83 — 8,39 (m, 1H), 8,01 (m, 1H), 7,68 — 7,32 (m, 1H),
7,28 — 6,72 (m, 8H), 6,55 — 6,38 (m, 1H), 5,90 (m, 1H), 5,00 — 4,73 (m, 1H), 4,33 (s,
1H), 3,80 - 3,62 (m, 3H), 2,91 (m, 3H), 2,62 — 1,78 (m, SH). MS: 617,2 (M+1)".
(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-

xyanopyridin-2-yl)-N-(3-xyclopropylphenyl)-5-oxopyrolidin-2-carboxamit (chi mot chat
ddng phan dbi anh) — hop chit 173

% 5,

'H NMR (400 MHz, CDCls): § 8,76 (s, 1H), 8,59 (d, J = 4,8 Hz, 1H), 7,50-7,60 (m, 1H),
7,41 (d, J= 7,8 Hz, 1H), 7,28 - 7,19 (m, 2H), 7,14 — 6,94 (m, 2H), 6,62-6,79 (m, 1H),
6,26 — 6,07 (m, 2H), 4,86 (dd, J = 9,3, 2,9 Hz, 1H), 4,16-4,19 (m, 1H), 3,02 — 2,76 (m,
3H), 2,57-2,59 (m, 1H), 2,40 — 2,16 (m, 3H), 2,02-2,12 (m, 1H), 1,28-1,29(m, 2H), 0,90
(t, J = 6,9 Hz, 2H). MS: 604,2 (M+1)".

(5)-N-((S)-1-(2-cClophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
xyanopyrimidin-2-y1)-N-(3-xyclopropylphenyl)-5-oxopyrolidin-2-carboxamit (chi mét
chit ddng phén ddi anh) — hop chét 182

oo

dﬂ )\N
\\)\CN

"H NMR (400 MHz, CDCly): § 8,94 (d, J = 4,5 Hz, 1H), 7,57 — 7,49 (m, 1H), 7,43 — 7,28
(m, 2H), 7,19-7,14 (m, 2H), 7,05 - 6,79 (m, 4H), 6,51-6,46 (m, 1H), 6,00-5,97 (m, 1H),
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4,82-4,80 (m, 1H), 4,32-4,33 (m, 1H), 3,09 — 2,81 (m, 3H), 2,64 — 2,24 (m, 4H), 2,05-
1,72 (m, 2H), 0,99 — 0,76 (m, 4H). MS: 605,2 (M+1)".

(S)-N-(3-(tert-butyl)phenyl)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-o-
xoetyl)-1-(4-xyanopyrimidin-2-yl)-5-oxopyrolidin-2-carboxamit (chi mot chét déng phéan
d6i anh) — hop chat 165

01 QX@O

N .
N ™ TN
d T L,
N™
S CN

"H NMR (400 MHz, CDCl;): 8,94 (d, J = 4,8 Hz, 1H), 8,00 — 7,54 (m, 1H), 7,41 — 7,32
(m, 2H), 7,24 — 7,15 (m, 2H), 7,14 — 7,02 (m, 2H), 6,97 — 6,81 (m, 2H), 6,53 (s, 1H),
6,20 (dd, J= 12,7, 6,8 Hz, 1H), 4,86 (m, 1H), 4,34 (s, lH), 3,15 -2,80 (m, 3H), 2,63 —
2,27 (m, 4H), 2,13 — 1,92 (m, 1H), 1,29 (s, 9H). MS: 621,2 (M+1)",

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-
Xyanopyridin-2-yl)-N-(3-xyclopropyl-5-flophenyl)-5-oxopyrolidin-2-carboxamit (chi
mdt chat ddng phan ddi anh) — Hop chét 204

E
E
FAQN Nm\“"mo
d o) @\
N-SeN

"H NMR (400 MHz, CDCL): & 8,77 (s, 1H), 8,50 (s, 1H), 7,50 — 7,33 (m, 2H), 7,24 —
7,17 (m, 1H), 7,01 (m, 2H), 6,68 (m, 2H), 6,39 (m, 1H), 6,00 (s, 1H), 4,93 (s, 1H), 4,34
(s, 1H), 3,15 — 2,83 (m, 3H), 2,59-2,53 (m, 2H), 2,40-2,37 (m, 2H), 2,07 (s, 1H), 1,27 (s,
1H), 1,05 (s, 1H), 0,91 (d, J = 6,7 Hz, 1H), 0,67 (s, 1H), 0,43 (m, 1H). MS: 622,2
(M+1)".

(S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3-xyclopropyl-5-flophenyl)-5-oxopyrolidin-2-carboxamit (chi
mdt chat ddng phan d6i anh) — Hop chit 202
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%*‘ 5

'H NMR (400 MHz, CDCLy): § 8,79 (s, 1H), 8,50 (s, 1H), 7,40 (m, 2H), 7,15 (m, 1H),
7,01 (m, 3H), 6,84 — 6,56 (m, 2H), 6,38 (m, 1H), 5,50 (s, 1H), 4,94 (s, 1H), 3,99 (s, 1H),
2,90 (m, 1H), 2,57 (m, 1H), 2,28 (s, 1H), 2,05 (m, 5H), 1,92 — 1,77 (m, 2H), 1,30 (m,
2H), 0,91 (t, J = 6,7 Hz, 2H), 0,67 (s, 2H). MS: 650,2 (M+1)*.

((S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1 -(4-xyanopyridin-
2-y1)-N-(3-(N-metylsulfamoyl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mot chAt dong
phéan di anh) — hop chit 157

I M
©
~"~CN

SO,NHMe
O
Fﬂ io N \-(\FO
'H NMR (400 MHz, CD;0D): 6 8,89 — 8,59 (m, 3H), 8,50 — 8,01 (m, 2H), 7,69 — 7,31
(m, 5H), 7,17 (t, J = 7,6 Hz, 2H), 7,03 (t, J = 7,6 Hz, 2H), 6,95 (t, J= 7,9 Hz, 2H), 6,51
(s, 1H), 4,98 (s, 1H), 4,24 (s, 2H), 3,01 — 2,45 (m, 7H), 2,35 (s, 3H), 2,10 —2,05 (m, 1H).
MS: 657,1 (M+1)".
(8)-N-((8)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1 -(4-xyanopyridin-
2-y1)-N-(3-(N,N-dimetylsulfamoyl)phenyl)-5-oxopyrolidin-2-carboxamit (chi mét chét
ddng phan dbi anh) — hgp chét 156

SOzN(CHS)z

C% '

'H NMR (400 MHz, CDCl3):5 8,70 (s, 1H), 8,60 (d, J = 4,9 Hz, 1H), 8,17 (d, /= 7.7 Hz,
1H), 7,86 (s, 1H), 7,63 ~ 7,55 (m, 1H), 7,49 (t, /= 7,8 Hz, 1H), 7,27 (s, 1H), 7,20 — 6,92
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(m, 4H), 6,50 (d, J = 6,9 Hz, 2H), 4,79 (d, J = 7,0 Hz, 1H), 4,32 (s, 1H), 3,05 — 2,75 (m,
4H), 2,60 — 1,90 (m, 10H). MS: 671,2 M+1)".
(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(3-
xyanopyridin-2-y1)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mét chit ddng
phan dbi anh) — Hop chét 69

F

% T 5@1

'"H NMR (400 MHz, CDCly): 6 8,14 (d, J = 8,0 Hz, 1H), 7,93 (d, J = 4,0 Hz, 1H), 7,92
(m, 1H), 7,17-7,28 (m, 4H), 6,91-7,04 (m, 4H), 6,42 (s, 1H), 6,31 (s, 1H), 4,87-4,91 (m,
1H), 4,35 (m, 1H), 2,97-3,02 (m, 2H), 2,79 — 2,86 (m, 1H), 2,45-2,57 (m, 3H), 2,23 —
2,26 (m, 1H), 2,09 — 2,11 (m, 1H). MS: 582,1 (M+1)".

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyano-3-flo-
pyridin-2-yl)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mgt chit ddng phan dbi
anh) — Hop chit 82

F

f W| F
CN

'"H NMR (400 MHz, DMSO-de): & 8,36 (d, J = 4,7 Hz, 1H), 7,70 (s, 1H), 7,39 (m, 2H),
7,25-6,63 (m, 5H), 6,39 (s, 1H), 5,96 (s, 1H), 4,85 (s, 1H), 4,34 (s, 1H), 3,12-2,69 (m,
3H), 2,64-2,01 (m, SH). MS : 600,0 (M+1)*

(S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyano-3-flo-
pyridin-2-y1)-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mgt chit ddng phan dbi
anh) — Hop chét 83
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f T| .
CN

'H NMR (400 MHz, DMSO-d¢): & 8,37 (d, J= 4,6 Hz, 1H), 7,75 (s, 1H), 7,39 (m, 2H),
7,24-6,89 (m, 4H), 6,87-6,65 (d, 1H), 6,50-6,27 (m, 1H), 5,59-5,40 (m, 1H), 4,92-4,75
(m, 1H), 4,05-3,87 (m, 1H), 2,95-2,68 (m, 1H), 2,62-2,43 (m, 1H), 2,41-2,25 (m, 1H),
2,25-2,09 (m, 2H), 2,05-1,74 (m, 4H), 1,59-1,24 (m, 3H). MS : 628,0 (M+1)".
(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyano-3-flo-
pyridin-2-yl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit (chl mdt chit dong phan
d6i anh) — Hop chit 88

F F

NS
ng:L\ i NWF[;>=O
oG N
S CN

'H NMR (400 MHz, DMSO-de): & 8,73 (s, 1H), 8,49 (m, 1H), 7,96 (s, 1H), 7,59-7,30 (m,
3H), 7,26-6,68 (m, 6H), 6,52-6,12 (m, 1H), 5,96 (d, J = 10,5 Hz, 1H), 4,95 (s, 1H), 4,63
(m, 1H), 4,49 (m, 1H), 4,22 (s, 1H), 4,14 -4,02 (m, 1H), 3,46-2,65 (m, 4H), 2,55-2,00 (m,
2H), 1,69-1,49 (m, 2H). MS : 618,1 (M+1)".
(S)-N-((S)-1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-N-(3-flophenyl)-5-
ox0-1-(pyrazin-2-yl)pyrolidin-2-carboxamit (chi mét chit ddng phéan déi anh) — Hop chét
58

F

SN
LU QI
LN

"H NMR (400 MHz, CDCL): 8 9,74 (d, J = 1,5 Hz, 1H), 8,32 (m, 2H), 7,71 (s, 1H), 7,36
(m, 1H), 7,16 (m, 1H), 6,97 (m, 4H), 6,41 (s, 1H), 5,44 (d, J = 7,0 Hz, 1H), 4,85 (d, J =
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6,0 Hz, 1H), 3,96 (m, 1H), 2,98 — 2,82 (m, 1H), 2,61 — 2,48 (m, 1H), 2,35 — 2,21 (m, 1H),
2,02 (m, SH), 1,88 (m, 2H), 1,47 — 1,19 (m, 2H). MS : 586,2 (M+1)".

2-(((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)(3-flophenyl)carbamo-
yD)-4-hydroxypyrolidin-1-carboxylat (chi mdt chét ddng phan déi anh) — Hop chét 74

"H NMR (400 MHz, CDCL): 3 8,60 (s, 1H), 7,89 (s, 1H), 7,71 (s, 1H), 7,45 — 7,29 (m,
2H), 7,25 — 6,86 (m, 5H), 6,41 (s, 1H), 5,54 (s, 1H), 4,98 (s, 1H), 3,98 (s, 1H), 3,16 —
2,66 (m, 2H), 2,51 (s, 1H), 2,26 (s, 1H), 1,98 (m, 7H), 1,55 (m, 3H). MS: 591,1 (M+1Y",

(S)-N-((S)-1 -(2-clophenyl)-2-((4,4-diﬂoxyclohexyl)amino)-2-oxoetyl)-N-(3-ﬂophenyl)-
2-0x0-3-(pyrimidin-2-yl)oxazolidin-4-carboxamit (chi mot chat ddng phan déi anh) —
Hop chét 76

SOSN
AV

"H NMR (400 MHz, CDCL): § 8,70 (d, J = 4,7 Hz, 2H), 7,67 (d, J = 8,0 Hz, 1H), 7,43 —
7,31 (m, 1H), 7,19 (d, J = 7,3 Hz, 1H), 7,13 - 6,86 (m, 5H), 6,46 (s, 1H), 5,58 (d, J = 6,8
Hz, 1H), 5,02 (d, /= 4,4 Hz, 1H), 4,47 (dd, J = 8,7, 5,0 Hz, 1H), 4,24-4,13 (m, 1H), 3,98
(s, 1H), 2,14 — 1,79 (m, 6H), 1,57-1,41 (m, 2H). MS: 588,2 (M+1) ",
(S)-N-((S)-1-(2-clophenyl)-2-(3 ,3-difloxyclobutylamino)-2-oxoetyl)-3-(4-xyanopyridin-
2-y1)-N-(3-flophenyl)-2-oxooxazolidin-4-carboxamit (chi mgt chét ddng phan ddi anh) —
Hop chit 77

F
F
ey g,[‘;o
N N
d 0 N@\
S CN
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'"H NMR (400 MHz, CDCly): § 8,48 (s, 1H), 7,62 (d, J= 7,9 Hz, 1H), 7,33 (d, J= 8,9 Hz,
1H), 7,19 (d, J = 7,2 Hz, 2H), 7,10 — 6,85 (m, 5H), 6,44 (d, J = 5,1 Hz, 1H), 6,20 — 6,08
(m, 1H), 5,01 (m, 1H), 4,46 (dd, J= 8,7, 4,7 Hz, 1H), 4,31-4,20 (m, 2H), 3,09 — 2,91 (m,
2H), 2,58 — 2,30 (m, 2H). MS : 584,1 (M+1)".
(S5)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-3-(4-
xyanopyridin-2-y1)-N-(3-flophenyl)-2-oxooxazolidin-4-carboxamit (chi mét chit dong
phan dbi anh) — Hop chét 78

F

. E =0
O

'H NMR (400 MHz, CDCls): 6 8,55 (s, 1H), 8,50 (t, /= 5,8 Hz, 1H), 7,67 (d, J= 8,5 Hz,
1H), 7,43 — 7,29 (m, 2H), 7,20 (d, J= 7,6 Hz, 1H), 7,15 — 6,89 (m, 4H), 6,43 (d, J = 4,4
Hz, 1H), 5,54 (d, J = 17,9 Hz, 1H), 5,06 (d, J = 4,7 Hz, 1H), 4,51 (dd, J = 8,8, 5,0 Hz,
1H), 4,25 (m, 1H), 3,98 (s, 1H), 2,19 — 1,74 (m, 6H), 1,49 (m, 2H). MS: 612,2 (M+1)".
(5)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3 -Xyano-5-flop-
henyl)-3-(3-xyanophenyl)-2-oxooxazolidin-4-carboxamit (chi mét chat dong phan ddi
énh) — hop chét ¢6 cong thirc 134

F CN

g

'HNMR (400 MHz, CDCL): § 8,51 — 8,47 (m, 1H), 8,39-8,37 (d, 0,5H), 8,07-7,99 (m,
1H), 7,38 (s, 0,5H),7,33 — 7,31 (m, 1H), 7,26 — 7,22 (m, 1H), 7,08-7,07 (m, 1H), 6,90—
6,87 (m, 1H), 6,53-6,46 (m, 2H), 4,94 — 4,91 (m, 1H), 4,44 — 4,40 (m, 1H). 4,34 —
4,32(m, 1H), 4,28 — 4,23(m, 1H), 3,00 — 2,99(m, 2H), 2,50 — 2,43(m, 2H). MS: 608,1
M+1)",
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(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-3-(4-
xyanopyridin-2-y1)-N-(5-flopyridin-3-yl)-2-oxooxazolidin-4-carboxamit (chi mot chat
ddng phéan dbi anh) — hop chét 135

F

\

% 5

'H NMR (400 MHz, CDCLy): & 8,58 — 8,28 (m, 3H), 8,08 (d, J= 8,5 Hz, 1H), 7,32 (dd, J
=5,1, 1,0 Hz, 2H), 7,28 - 7,20 (m, 1H), 7,07 (m, 1H), 6,91 (m, 1H), 6,66 — 6,22 (m, 2H),
5,05 — 4,85 (m, 1H), 4,57 — 4,09 (m, 3H), 3,02 (m, 2H), 2,69 — 2,30 (m, 2H). MS: 585,1
M+,

(8)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-3-(4-
xyanopyridin-2-yl)-N-(5-flopyridin-3-yl)-2-oxooxazolidin-4-carboxamit (chi mét chat
ddng phan dbi anh) — hop chat 132

F.

N

F
F O\Q Q
ﬁN N “\‘,[N>=o
N ]
cl © N@\
S CN

'H NMR (400 MHz, CDClL): 6 8,91 (s, 1H), 8,41 (m, 4H), 8,11 (s, 1H), 7,23 (s, 1H),
7,05 (s, 1H), 6,91 (s, 1H), 6,52 (m, 1H), 6,05 (m, 1H), 4,95 (m, 1H), 4,37 (m, 2H), 3,95
(s, 1H), 1,71 (m, 10H). MS: 613,2 (M+1)".
(5)-N-((8)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3 -flophenyl)-
2-0x0-3-(thiazol-4-yl)oxazolidin-4-carboxamit (chi mdt chét ddng phan ddi anh) — Hop
chét 72
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'H NMR (400 MHz, CDCly): 6 8,70-8,47 (m, 1H), 7,69-7,52 (m, 1H), 7,49 (d, J = 2,0
Hz, 1H), 7,42-7,26 (m, 1H), 7,25-6,84 (m, 5H), 6,42 (s, 1H), 6,21-6,02 (m, 1H), 5,03 (d,
J=4,6 Hz, 1H), 4,42 (m, 1H), 4,38- 4,05 (m, 2H), 2,98 (m, 2H), 2,64-2,29 (m, 2H). MS :
565,1 (M+1)".
(4S)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-3-(4-xyanopyridin-2-
yD-N-(3-flo-5-(2-hydroxypropan-2-yl)phenyl)-2-oxooxazolidin-4-carboxamit (triét
quang) — hop chét 145

OH

. [ =0
feesss)

'H NMR (400 MHz, CDCL): 6 8,63 - 8,50 (m, 1H), 8,42 (m, 1H), 7,48 - 7,40 (m, 1H),
7,29 (d, J= 7,0 Hz, 2H), 7,25 - 7,19 (m, 2H), 7,14 - 6,95 (m, 3H), 6,89 (m, 1H), 6,67 (d,
J=6,9 Hz, 1H), 6,54 — 6,42 (m, 1H), 5,11 - 4,96 (m, 1H), 4,51 - 4,40 (m, 1H), 4,'32 d,J
= 9,1 Hz, 1H), 4,24 - 4,09 (m, 1H), 3,12 - 2,73 (m, 2H), 1,52 (m, 2H), 1,32 (d, J = 9,0
Hz, 4H). MS: 642,2 (M+1)".

(4S)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-3-(4-xyanopyridin-2-
yD)-N-(3-flophenyl)-2-oxo-1,3-0xazinan-4-carboxamit (triét quang) — Hop chét 90

F

e
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D
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"H NMR (400 MHz, CDCly): & 8,57 (s, 1H), 8,40(s, 1H), 7,68 (d, J = 8,0 Hz, 1H), 7,25 —
6,91 (m, 8H), 6,48 (s, 1H), 6,25 (s, 1H), 5,08 (s, 1H), 4,51 — 4,46 (m, 1H), 4,31 (m, 2H),
3,01 (m, 2H), 2,53 — 2,50 (m, 2H), 2,29 - 2,13 (m, 2H). MS: 598,1 (M+1)",

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-3-(4-
xyanopyridin-2-yl)-N-(3,5-diflophenyl)-2-oxo-1,3-0xazinan-4-carboxamit (chi mét chat
ddng phan dbi anh) — hop chét 133
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'H NMR (400 MHz, CDCly): 6 8,55 (d, /= 5,0 Hz, 1H), 8,34 (s, 1H), 7,54 (d, J= 8,4 Hz,
1H), 7,31 (dd, J=5,0, 1,1 Hz, 1H), 7,26 — 7,16 (m, 2H), 7,13 — 7,04 (m, 1H), 6,98 (t, J =
6,6 Hz, 2H), 6,72 - 6,63 (m, 1H), 6,49 (s, 1H), 6,44 (d, J= 6,9 Hz, 1H), 5,11 (dd, J = 6.4,
3,5 Hz, 1H), 4,51 - 4,22 (m, 3H), 2,98-3,04 (m, 2H), 2,67 — 2,41 (m, 2H), 2,33 — 2,09
(m, 2H). MS: 627,2 (M+1)",
(8)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-3-(4-

xyanopyridin-2-yl)-N-(3,5-diflophenyl)-2-oxo-1,3-0xazinan-4-carboxamit (chi mot chét
dong phan ddi anh) — hop chit 139

F F
F
F o\©/ o
UN N\[r“"(N\/l*o
E o
CN
'H NMR (400 MHz, CDCls): 6 8,64 (d, J= 5,0 Hz, 1H), 8,47 (s, 1H), 7,45 (d, /J=17,4 Hz,
1H), 7,38 — 7,30 (m, 2H), 7,24 (d, J= 7,1 Hz, 1H), 7,15-7,12 (m, 1H), 6,81-6,77 (m, 1H),
6,06 (s, 1H), 5,51 (d, /= 7,5 Hz, 1H), 5,05 — 4,88 (m, 1H), 4,62-4,56(m, 1H), 4,42 — 4,30

(m, 1H), 3,87 (s, 1H), 2,35 — 2,15 (m, 2H), 1,97-1,79 (m, 5H), 1,40 (m, 2H). MS: 643,2
M+1)".

(5)-N~((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-3-(4-
xyanopyrimidin-2-y1)-N-(3,5-diflophenyl)-2-oxo-1,3-0xazinan-4-carboxamit (chi mot
chdt dong phén dbi anh) — hgp chét 144
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'H NMR (400 MHz, CDCl): 6 8,96 (d, J = 4,7 Hz, 1H), 7,56 (d, J= 10,0 Hz, 1H), 7,41
(dd, J =97, 6,4 Hz, 2H), 7,24-7,22 (m, 1H), 7,14 — 6,95 (m, 3H), 6,70 (t, J = 8,6 Hz,
1H), 6,52 (s, 1H), 5,53 (d, J= 7,6 Hz, 1H), 4,96 (dd, J=7,8, 4,0 Hz, 1H), 4,46 (d, J = 8,8
Hz, 1H), 4,31 (dd, J= 10,7, 5,1 Hz, 1H), 3,99 (s, 1H), 2,49 — 2,31 (m, 1H), 2,29 — 2,01
(m, 5H), 1,98 — 1,78 (m, 2H), 1,49 (dd, /= 17,9, 8,5 Hz, 1H). MS: 645,2 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-3-(4-
Xyanopyrimidin-2-yl)-N-(3,5-diflophenyl)-2-oxo-1,3-0xazinan-4-carboxamit (chi mot
chit dng phan dbi anh) — hop chét 154

o}
N
7
0]
[
\/kCN

"H NMR (400 MHz, CDCL): § 8,89 (d, J = 4,8 Hz, 1H), 7,52 (d, J = 8,9 Hz, 1H), 7,40
(d, J = 4,8 Hz, 1H), 7,22 (dd, J = 8,0, 1,2 Hz, 1H), 7,16-7,15 (m, 1H), 7,08 — 6,97 (m,
2H), 6,94 (dd, /= 17,7, 1,5 Hz, 1H), 6,66 (dd, J = 9,7, 7,4 Hz, 1H), 6,56 (s, 1H), 6,43 (d, J
= 6,8 Hz, 1H), 4,91 (dd, J = 8,3, 4,5 Hz, 1H), 4,41-4,33 (m, 2H), 4,24-4,20 (m, 1H), 3,06
—2,86 (m, 2H), 2,66 — 2,42 (m, 2H), 2,39 — 2,25 (m, 1H), 2,24 — 2,12 (m, 1H). MS: 617,2
(M+1)",

F F
:
0, Q&
o

Cl

(S)-N-((S)-1 -(2-clopheny1)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-3-(4-
Xyanopyridin-2-y1)-N-(5-flopyridin-3-yl)-2-oxo-1,3-oxazinan-4-carboxamit (chi mot chit
ddng phan d6i anh) — hop chat 143

F SN
~o LG,
A
\' CN

'H NMR (400 MHz, CDCL3): § 9,08 — 7,79 (m, 3H), 7,62 — 6,70 (m, SH), 6,50 (m, 2H),
4,95 (m, 1H), 4,62 — 4,03 (m, 3H), 2,99 (s, 2H), 2,51 (s, 2H), 2,18 (m, 2H). MS: 599,1
(M+1)".
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(5)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-3-(4-xyano-
pyridin-2-y1)-N-(5-flopyridin-3-yl)-2-oxo-1,3-oxazinan-4-carboxamit (chi mot chat ddng
phan d6i anh) — hop chit 137
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N-Nen

"H NMR (400 MHz, CDCly): § 8,43-8,90 (m, 3H), 8,30 (s, 1H), 7,49-8,13 (m, 1H), 7,29-
7,31 (m, 2H), 7,17-7,21 (m, 1H), 6,94-7,08 (m, 2H), 6,45-6,53 (m, 1H), 5,80-593 (m,
1H), 4,96-5,00 (m, 1H), 4,47-4,51 (m, 1H), 4,30 — 4,33 (m, 1H), 3,96-3,98 (m, 1H), 2,09
2,28 (m, 6H), 1,83 — 1,95 (m, 2H), 1,49 — 1,63 (m, 2H). MS: 627,2 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-3-(4-xyanopyridin-
2-y1)-N-(3-flo-5-(2-hydroxypropan-2-yl)phenyl)-2-oxo-1,3-oxazinan-4-carboxamit (chi
mdt chit ddng phéan ddi anh) — hop chét 146

E OH

% S

'H NMR (400 MHz, CDCLy): 8,56 (t, J= 6,0 Hz, 1H), 8,36 (s, 1H), 7,72 - 7,45 (m, 1H),
7,23 - 7,16 (m, 1H), 7,12 (t, J= 7,1 Hz, 1H), 7,06 - 6,86 (m, 3H), 6,38 (s, 1H), 6,28 (d, J
= 6,9 Hz, 1H), 5,17 - 5,01 (m, 1H), 4,50 - 4,44 (m, 1H), 4,30 (m, 2H), 2,99 (d, J = 7,8
Hz, 2H), 2,62 - 2,37 (m, 2H), 2,36 - 2,06 (m, 2H), 1,49 (d, J = 6,2 Hz, 2H), 1,32 (m, 4H).
MS: 656,2 (M+1)".

(8)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-
2-y1)-N-(3-flophenyl)-6-oxopiperidin-2-carboxamit (chi mot chit déng phan dbi anh) —
Hop chét 55
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'H NMR (400 MHz, CDCL): § 8,59 (s, 1H), 8,28 (s, 1H), 7,72 (d, J= 7,2 Hz, 1H), 7,43 —
7,33 (m, 1H), 7,26 — 7,12 (m, 2H), 7,11 — 6,96 (m, 2H), 6,89 (dd, J = 8,3, 2,2 Hz, 1H),
6,46 (s, 1H), 6,27 (s, 1H), 5,00 (t, J = 4,6 Hz, 1H), 4,37-4,28 (m, 1H), 3,13 — 2,95 (m,

2H), 2,78 — 2,69 (m, 1H), 2,62 — 2,35 (m, 3H), 2,15 — 2,09 (m, 1H), 2,05 — 1,92 (m, 1H),
1,89 — 1,70 (m, 3H). MS: 596,2 (M+1)".

dﬂ% y
| (o]

(S)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-y1)-N-(3-flophenyl)-6-oxopiperidin-2-carboxamit (chi mét chit dong
phan ddi anh) — Hop chét 75
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'H NMR (400 MHz, CDCl): § 8,60 (s, 1H), 8,31 (s, 1H), 7,73-7,75 (m, 1H), 7,30 (m,
1H), 7,00-7,17 (m, 5H), 6,87-6,91 (m, 1H), 6,45 (s, 1H), 5,50 (d, J = 7,0 Hz, 1H), 5,00-
5,02 (m, 1H), 3,99 (m, 1H), 2,60 - 2,74 (m, 1H), 2,58-2,60 (m, 1H), 2,01 — 2,14 (m, 6H),
1,83 — 1,92 (m, 4H), 1,42 — 1,46 (m, 3H). MS: 624,2 (M+1)".
(28,4R)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1 -(4-xyanopy-
ridin-2-yl)-4-flo-N-(3-flophenyl)-5-oxopyrolidin-2-carboxamit (chi mét chit ddng phan
ddi anh) — hop chit 151
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'H NMR (400 MHz, CDCly): & 8,75 (s, 1H), 8,57 (s, 1H), 7,76 (s, 1H), 7,36 (m, 2H),
7,06 (m, 6H), 6,39 (s, 1H), 5,51 (d, J = 6,6 Hz, 1H), 5,12 (m, 1H), 4,82 (s, 1H), 3,91 (m,
1H), 2,69 — 2,26 (m, 2H), 2,05 (m, 6H), 1,53 — 1,38 (m, 2H). MS: 628,2 (M+1)".

Vi du 9. Piéu ché (2S)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-
(4-xyanopyridin-2-yl)-N-(3,5-dixyanophenyl)-5-oxopyrolidin-2-carboxamit (triét quang)
— hop chét 191

. o o 0] o]
9 Q 9 9 H phén tmg UGI
HoN NH
HO)J\Q/“\OH SOCl,y Cl)\©/k0| NH3 HzN)K(;/kNHz _ 2 R 2 _
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Budc A: 5-Nitroisophtaloyl diclorua. Mt giot DMF dugc bd sung vao dung dich chura
axit S-nitroisophtalic (2,3g, 11mmol) trong SOCI, (6ml) va hdn hop nay dugc khudy &
nhiét do hoi luu trong thoi gian 3 gid. Hon hop phan tng tao thanh duoc ¢6 dé tao ra san

phim thé ma dugc st dung truc tiép cho budc tiép theo.

Budc B: 5-Nitroisophtalamit. 5-Nitroisophtaloyl diclorua (2,7g, 9,7mmol) duoc bd sung
thanh timg phén vafo dung dich lanh chita NHy;H,O (40ml) & 0°C. Hon hop phan tng
ndy duogc khudy qua dém va chét két tia mau tréng tao ra. Sau d6, hdn hop nay duoc loc,
rira bang luong du nudc, va 1am khé & 110°C dé tao ra san phdm thé ma dugc st dung

true tiép cho bude tiép theo.

Budc C: 5-aminoisophtalamit. Pd/C (200mg) duoc bd sung vao dung dich chira 5-nitrois-
ophtalamit (2g, 9,6mmol) trong MeOH (200ml). Hon hop phéan tng nay dugc khqu qua
dém trong mdi trudng khi hydro. Huyén phi nay duoc loc va dich loc duge o dé tao ra
san phdm mong mubn ma duge st dung truc tiép cho budc tiép theo.

Budce D: 5-((2S)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)1-
(4xyano pyridin-2-yl)-5-oxopyrolidin-2-carboxamido)isophtalamit. Hén hop gdm 2-
clobenzaldehyt (1,0ml, 7,3mmol) va 5-aminoisophtalamit (1,3g, 7,3mmol) duoc khuéy o
nhiét d trong phong trong thdi gian 30 phiit trong N, tiép theo bd sung axit (S)-1-(4-

-142-



21962

Xyanopyridin-2-yl)-5-oxopyrolidin-2- carboxylic (1,7g, 7,3mmol). Sau khi khudy trong
thoi gian 10 pht, 1,1-diflo-3-isoxyanoxyclobutan (854 mg, 7,3mmol) dugc bd sung vao.
Sau d6, hdn hop nay dwoc khudy qua dém va loc va tinh ché theo phuong phép chudn dé

tao ra san pham néu & dé muc nay.

Budc E: (28)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)1-(4-xyano
pyridin—2-yl)-N-(3,5-dixyanophehyl)-5-oxopyrolidin-Z-carboxamit. TFAA  (0,9ml,
6,5mmol) dugc bd sung vao hén hop gdm 5-((25)-N-(1-(2-clophenyl)-2-((3,3-
difloxyclobutyl)amino)-2-oxoetyl)1-(4-xyano pyridin-2-yl)-5-oxopyrolidin-2-
carboxamido)isophtalamit (850mg, 1,3mmol) trong pyridin (0,62ml, 7,8mmol) va DCM
(10ml). Dung dich phan tmg nay dugc khudy ¢ nhiét do trong phong qua dém. Hdn hop
thu duoc ¢b va cin duoc tinh ché theo phuong phép chudn dé tao ra san phim néu & dé
muyc ndy. 'H NMR (400 MHz, CDCl;): & 8,77 (s, IH), 8,62 — 8,42 (m, 2H), 7,87 (s, 1H),
7,75 (s, 1H), 7,40 (d, J= 7,8 Hz, 1H), 7,31 (d, J= 4,2 Hz, 1H), 7,25 (d, J= 8,1 Hz, 1H),
7,10 (t, J=17,3 Hz, 1H), 6,92 (d, J= 7,5 Hz, 1H), 6,47 (s, 1H), 6,11 (d, J = 6,6 Hz, 1H),
4,73 (dd, J=9,4, 2,7 Hz, 1H), 4,35 (s, 1H), 3,14 — 2,82 (m, 3H), 2,68-2,31 (m, 3H), 2,19
(m, 1H), 2,09-1,91 (m, 1H). MS : 614,1 (M+1)".

Céc chét tuong tu dudi daydugc téng hop theo quy trinh néu trén, bang cach st
dung aldehyt, amin, axit carboxylic, isoxyanua thich hgp va vong thom hodc vong di
vong (thom khac loai) da dugc thé bang halogen bing cach sit dung céc chét phan img va

cac dung mdi néu trén, va tinh ché theo cac phuong phép chuan.

(S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-xyanopyridin-
2-y1)-N-(3,5-dixyanophenyl)-5-oxopyrolidin-2-carboxamit (chi mot chit ddng phan dbi
anh) — hop chét 153

'H NMR (400 MHz, CDCly): & 8,74 (s, 1H), 8,53 (m, 2H), 7,81 (m, 2H), 7,48 — 7,16 (m,
4H), 7,09 (t, J = 7,5 Hz, 1H), 6,90 (d, J = 7,6 Hz, 1H), 6,46 (s, 1H), 6,17 (d, J = 6,7 Hz,

-143-



21962

1H), 4,72 (dd, J = 9,1, 2,3 Hz, 1H), 4,35 (s, 1H), 3,18 — 2,71 (m, 3H), 2,68 — 1,83 (m,
SH). MS : 614,1 (M+1)".

Vi du 10. Diéu ché (S)-tert-butyl 3-(((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-
2-oxoetyl)(3,5-diflophenyl)carbamoyl)-5-oxopiperazin-1-carboxylat (chi mot chit dSng
phan d6i anh) — Hop chit 97

Hop chét 97 duoc téng hop theo quy trinh phan ng UGI bdc 1 trong ban mé ta
ndy, bang cach sir dung aldehyt, amin, axit carboxylic, isoxyanua thich hgp va vong
thom hodc vong di vong (thom khac loai) d& dugc thé bing halogen va tinh ché theo céc

phuong phép chuén.

o Qt&i

i

'H NMR (400 MHz, CDCly): § 8,75 — 8,44 (m, 2H), 7,81-7,41 (m, 1H), 7,46-7,35 (m,
2H), 7,24 (t, J = 7,2 Hz, 1H), 7,16 — 6,97 (m, 2H), 6,84-6,75 (m, 2H), 6,43 — 5,82 (m,
1H), 5,09-4,98 (m, 1H), 4,77-4,73 (m, 1H), 4,48 (d, J = 13,5 Hz, 1H), 4,27-4,07 (m, 2H),
3,45-2,76 (m, 4H), 1,54 (s, 9H). MS : 613,2 (M+1)",

Vi du 11. Didu ché (3S)-tert-butyl 3-((1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-
oxoetyl)(3,5-diflophenyl)carbamoyl)-4-(4-xyanopyrimidin-2-yl)-5 -oxopiperazin-1-
carboxylat (triét quang) — Hop chét 98

Boc F Boc
E o SRR
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CSSSSS i‘iﬂiﬁi’s
Hdn hop gdm (3 S)-tert-buty13-((1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-
2-oxoetyl) (3,5-diflophenyl)carbamoyl)-5-oxopiperazin-1-carboxylat (200mg,
0,326mmol),  2-brompyrimidin-4-carbonitril ~ (0,489mmol),  Pd,(dba), (30,2mg,
0,0323mmol), XantPhos (19,1mg, 0,03mmol) va Cs,CO; (148,7mg, 0,46mmol) trong
1,4-dioxan (10ml) dugc khudy & 80°C trong thoi gian 3 gio trong moi trudong khi N,. Hon
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hop phan Gng nay dugc gidm nhiét d6 dén nhiét dd trong phong va loc. Dich loc duoc ¢
va cin dugc tinh ché theo phuong phép chuin dé tao ra san phdm mong muén."H NMR
(400 MHz, CDCL): 6 8,97 (d, J = 4,3 Hz, 1H), 7,85-7,55 (d, 1H), 7,51-7,39 (m, 2H),
7,25 (t, J=17,6 Hz, 1H), 7,13-6,26 (m, 6H), 5,91 (d, J = 7,6 Hz, 1H), 4,92-4,08 (m, 5H),
3,38 (t, J = 14,9 Hz, 1H), 3,02 (s, 2H), 2,83-2,22 (d, 2H), 1,61 (s, 9H). MS: 716,1
M+1)".

Céc chét tuong tu duéi dayduoc tong hgp theo quy trinh néu trén, béng cach su
dung aldehyt, amin, axit carboxylic, isoxyanua thich hop va vong thom duogc thé bing
halogen hogc vong di vong (thom khac loai) bang cach st dung céc chét phan ung va cac
dung méi néu trén, va tinh ché theo cac phuong phap chuin.

(S)-tert-butyl 3-(((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)(3,5-
diflophenyl)carbamoyl)-4-(4-xyanopyrimidin-2-yl)-5-oxopiperazin-1 -carboxylat (khong
ddi ximg) — Hop chat 93

F

c% Y

'H NMR (400 MHz, CDCL3): § 8,96 (d, J = 4,3 Hz, 1H), 7,83 (s, 1H), 7,43 (m, 2H), 7,21
(t, J = 7.4 Hz, 1H), 7,08 - 6,62 (m, 4H), 6,63 — 6,37 (m, 1H), 5,93 (m, 1H), 4,85 (t, J =
3,6 Hz, 1H), 4,63 — 4,23 (m, 2H), 4,16 (m, 1H), 3,93 (s, 1H), 3,43 (m, 1H), 2,24 — 1,91
(m, SH), 1,79 (m, 3H), 1,60 (m, 1H). MS : 744,2 (M+1)",

BOC

(3S)-tert-butyl 3-((1-(2-clophenyl)-2-((3 ,3—difloxyclobutyl)amino)-2-oxoetyl)(3-flophen-
yl)carbamoyl)-4-(4-xyanopyridin-2-yl)-5-oxopiperazin-1-carboxylat (chi mét chat ddng
phan dbi anh) — Hop chét 89

F
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'H NMR (400 MHz, DMSO-d): § 8,80-8,37 (m, 1H), 8,05-7,57 (m, 1H), 7,58-7,31 (m,
3H), 7,21 (s, 1H), 7,16-6,89 (m, 3H), 6,90-6,68 (m, 1H), 6,67-6,30 (m, 1H), 6,22 -5,84
(m, 1H), 5,09-4,87(m, 1H), 5,83-4,57 (m, 1H), 4,50 (m, 1H), 4,25 (s, 1H), 4,08 (m, 1H),
3,50-2,70 (m, 4H), 2,60-2,10 (m, 1H), 1,70 (s, 2H), 1,54 (m, 1H). MS : 697,2 (M+1)"

Vi du 12. Diéu ché (S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-
oxoetyl)-1-(4-xyanopyrimidin-2-y1)-N-(3,5-diflophenyl)-6-oxopiperazin-2-carboxamit
(chi mot chit dong phan d6i anh) — Hop chét 99
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TFA (0,3ml) dugc bd sung vao dung dich chira (S)-tert-butyl 3-(((R)-1-(2-
clophenyl)-2-((3,3-diﬂoxyclobutyl)amino)-2-oxoetyl)(3,5-diﬂophenyl)carbamoyl)-4-(4-
Xyanopyridin-2-yl)-5-oxopiperazin-1-carboxylat (60mg, 0,08mmol) trong DCM (1,0ml)
& 0°C. Hon hop nay dugc nang nhiét do 1én dén nhiét do trong phong va khudy trong thoi
gian 1 gio, va sau d6 duge cb. Cin duoc tinh ché theo phuong phap chuan dé tao ra san
phdm mong muén. "H NMR (400 MHz, CDCly): & 8,94 (t, J = 4,6 Hz, 1H), 7,48-7,36 (m,
3H), 7,21 (m, /=738, 1,5 Hz, 1H), 7,12-6,94 (m, 3H), 6,71-6,55 (m, 2H), 6,05 (d, J = 6,7
Hz, 1H), 4,73 (q, /= 4,0, 2,1 Hz, 1H), 4,36 (d, J = 6,7 Hz, 1H), 3,77-3,65 (m, 2H), 3,50-
3,35 (m, 1H), 3,18 (m, 1H), 3,12 — 2,96 (m, 2H), 2,64-2,35 (m, 2H). MS : 616,1 M+1)".

Hop chit sau dugc tdng hop theo quy trinh néu trén, bang cch sir dung aldehyt,
amin, axit carboxylic, isoxyanua thich hop va vong thom dugc thé bang halogen hodc
vong di vong (thom khéc loai) bang cach sir dung cc chit phén Umg va cac dung mdi néu

trén, va tinh ché theo céc phuong phap chuén.

(8)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-xyanopyridin-
2-yl)-N-(3,5-diflophenyl)-6-oxopiperazin-2-carboxamit (chi mot chit dong phan d6i anh)
— hop chit 100
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'H NMR (400 MHz, CDCL): 3 8,68 — 8,28 (m, 1H), 7,61 — 7,28 (m, 2H), 7,20 (dd, J =
7,9, 1,3 Hz, 0H), 7,02 — 6,90 (m, 1H), 6,66 (tt, J = 8,6, 2,3 Hz, 1H), 6,49 (d, /=27 Hz,
OH), 6,09 (m, 1H), 4,90 (dd, J =3,8, 2,0 Hz, 1H), 4,42 — 4,16 (m, 1H), 3,71 (m, 1H), 3,50
—3,23 (m, 1H), 3,18 - 2,78 (m, 2H), 2,63 — 2,13 (m, 2H). MS : 615,2 (M+1)",

Vi du 13. (S)-4-Axetyl-N-((S)-l-(2-clophenyl)-2-(3,3-diﬂoxyclobutylamino)-2-oxoetyl)-
1-(4-xyanopyridin-2-y1)-N-(3-flophenyl)-6-oxopiperazin-2-carboxamit  (chi mot  chat
ddng phan dbi anh) — Hop chat 92

© Boc F\Q
F
[ L 1)TFADCM ﬂN [ l
@\ DIPEA /Ac,0,DCM dar ’tj\
| |
CN CN

TFA (Iml) duoc bd sung nho giot vao dung dich chira (3S)-tert-butyl 3-((1-(2-
clophenyl)-2-(3,3-diﬂoxyclobutylamino)-2-0xoety1)(3-ﬂophenyl)carbamoyl)-4-(4-
xyanopyridin-2-yl)-5-oxopiperazin-1-carboxylat (100mg, 0,14mmol) trong DCM (Bml) &
0°C. Hon hop nay duoc khudy & nhiét do trong phong trong thoi gian 2 gid va sau d6
dugc ¢6. Cén dugc hoa tan trong DCM va lam lanh dén 0°C. DIPEA (0,055ml,
0,34mmol) duge bd sung vao hdn hop nay, tiép theo 13 Ac,0 (0,031ml, 0,34mmol) &
0°C. Sau d6, hdn hop nay duoc khudy & nhiét do trong phong trong thoi gian 2 gid. Dung
dich nay dugc 6 va cin duoc tinh ché theo phuong phap chuin dé tao ra san phim mong
muén. '"H NMR (400 MHz, CDCl): 6 8,54 (s, 2H), 7,70 -744 (m , 2H), 7,36 (m, 2H),
7,20 (t, J=7,2 Hz, 1H), 7,14 - 6,99 (m, 2H), 6,94 (t, J = 7,4 Hz, 1H), 6,80 (s, 1H), 6,66
(d, J= 7,8 Hz, 1H), 6,58 — 6,42 (m, 1H), 5,09 (dt, J = 5,2, 3,1 Hz, 1H), 4,93 (m, 1H),
4,63 (m, 1H), 4,54 — 4,41 (m, 1H), 4,35-4,31 (m, 1H), 3,16 (s, 1H), 3,12 — 2,96 (m, 3H),
2,86 (s, 1H), 2,25 (s, 3H). MS: 639,2 (M+1)".
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Vi du 14. Piéu ché (S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-
oxoetyl)-1-(4-xyanopyridin-2-yl)-4-xyclopropyl-N-(3,5 -diflophenyl)-6-oxopiperazin-2-
carboxamit (chi mot chit dong phan déi anh) — hop chit 106

O{“ U

_1)TFADCM
2 )ACOH NaB(CN)Hy MeOH d* 0 A
| AOEt |
Z N oSt ZeN

TFA (0,3ml) dugc bd sung vao dung dich chira (S)-tert-butyl 3-(((R)-1-(2-
clophenyl)-2-((3,3-diﬂoxyclobutyl)amino)-2-oxoety1)(3,5-diﬂophenyl)carbamoyl)—4-(4-
xyanopyridin-2-yl)-5-oxopiperazin-1-carboxylat (60mg, 0,084mmol) trong DCM (1,0ml)
& 0°C. Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 1 gid, sau d6
duogc ¢6. Cidn dugc hoa tan trong MeOH (2ml), tiép theo 1a bd sung (1-
etoxyxyclopropoxy)trimetylsilan (88mg, 0,50mmol), AcOH (50mg, 0,84mmol) va
NaBH;(CN) (27mg, 0,42mmol). Huyén phii thu duge khudy & 80°C trong méi trudng khi
N, trong thoi gian 1,5 gid. Hon hop phan tmg ndy dugc phan bd gitta EtOAc va H,0.
Lép hitu co duge tach, ria béng nude mudi, 1am khé trén Na,SOy4 khan va ¢6. Cin dugc
tinh ché theo phuong phép chuin dé tao ra san phim mong mudn. 'H NMR (400 MHz,
CDCly): 87,64 (d, J = 7,8 Hz, 1H), 7,30 (d, J = 5,3 Hz, 2H), 7,19 (s, 1H), 7,07 (s, 3H),
6,66 (s, 1H), 6,32 (s, 1H), 6,09 (m, 1H), 5,09 (s, 1H), 4,28 (s, 1H), 3,76 — 3,59 (m, 1H),
3,46 — 3,33 (m, 1H), 3,08-2,89 (m, 4H), 2,59 — 2,31 (m, 2H), 0,94 (s, 1H), 0,61-0,37 (m,
4H). MS: 655,2 (M+1)".

Vi du 15. Diéu ché (8)-N-((8)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-
oxoetyl)-1-(4-xyanopyridin-2-yl)-N-(3,5-diflophenyl)-4-metyl-6-oxopiperazin-2-
carboxamit (chi mot chat ddng phan dbi anh) — hop chét 101

Boc F F
@ F [ j N
[ 1) TFA, DCM Fﬂ o [ l
_—, \ N\“\\“~ N5
@\ 2) Mel,MeCN,K,COs5 i o @\
N-en g oN
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TFA (0,6ml) dugc bbd sung vao dung dich chta (3S)-tert-butyl 3-((1-(2-
clophenyl)-2-((3,3-diﬂoxyclobutyl)amino)-2-0xoetyl)(3,5-diﬂophenyl)carbamoyl)-4-(4-
Xyanopyridin-2-yl)-5-oxopiperazin-1-carboxylat (30mg, 0,042mmol) trong DCM (2ml) &
0°C. Hén hop nay duoc khudy & nhiét do trong phong trong thoi gian 1 gidr va sau d6
duge 6. Can dugc hoa tan trong MeCN (4ml), tiép theo la b sung K,CO; (10mg,
0,072mmol) va iodometan (2ml). Hdn hop thu dugc duge khudy & nhiét do trong phong
trong thoi gian 2 gitr va sau d6 dugce cd. Cén duge tinh ché theo phwong phép chuén dé
tao ra san phém mong mudn. 'H NMR (400 MHz, CDCI3): & 8,60 (m, 2H), 7,80 (s, 1H),
7,45 (d, /=179 Hz, 1H), 7,33 (m, 1H), 7,07 (d, J= 4,3 Hz, 2H), 6,74 (t, J = 8,6 Hz, 1H),
6,48 — 5,91 (m, 3H), 4,92 (t, J=4,7 Hz, 1H), 4,20 (m, 1H), 3,61 — 3,40 (m, 1H), 3,14 (m,
1H), 3,02 — 2,77 (m, 3H), 2,71 (m, 1H), 2,42 — 2,26 (m, 5H), 2,04 (d, J = 9,0 Hz, 1H).
MS: 629 (M+1) ™.

Vi du 16. Dieu ché (S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-
oxoetyl)-1-(4-xyanopyridin-2-yl)-N-(3,5 -diflophenyl)-4-(2-hydroxyetyl)-6-oxopiperazin-
2-carboxamit (chi mot chét ddng phan d6i anh) — hop chét 107

F F F F HOH
Fig\ O\©/ [Nl
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TFA (Iml) duoc bd sung vao dung dich chira (S)-tert-butyl 3-(((S)-1-(2-
clophenyl)-2-((3,3-difloxyclobutyl) amino)-2-oxoetyl)(3,5-diflophenyl)carbamoyl)-4-(4-
Xyanopyridin-2-yl)-5-oxopiperazin-1-carboxylat (30mg, 0,04mmol) trong DCM (3ml) &
0°C. Hon hop nay dugc khudy & nhiét do trong phong trong thoi gian 1 gidr va c6 trong
chén khong. Cin dugc hoa tan trong EtOH (3ml), tiép theo 1a bd sung TBAI (16mg,
0,04mmol), Et;N (10mg, 0,1mol) va 2-brometanol (7mg, 0,056mmol). Hon hop thu dugc
duoc khqu & 85°C trong thoi gian 3 gio va sau d6 dugc loc. Dich loc duge ¢b va cin
dugce tinh ché theo phuong phép chuin d8 tao ra san phdm mong muén. 'H NMR (400
MHz, CDCly): 3 8,96 (t, J = 4,6 Hz, 1H), 7,53-7,36 (m, 3H), 7,23 (m, J = 7,8, 1,5 Hz,
1H), 7,14-6,94 (m, 3H), 6,68 (m, J= 8,6, 2,3 Hz, 1H), 6,60 (d, J= 3,1 Hz, 1H), 6,07 d,J
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= 6,7 Hz, 1H), 4,75 (q, J = 4,0, 2,1 Hz, 1H), 4,38 (d, /= 6,7 Hz, 1H), 3,78-3,67 (m, 2H),
3,39 (m, 1H), 3,26-2,92 (m, 3H), 2,67-2,36 (m, 2H). MS : 659,2 (M+1)".

Hop chét sau dugc tdng hop theo quy trinh néu trén, bang cach sir dung aldehyt,
amin, axit carboxylic, isoxyanua thich hgp va vong thom hodc vong di vong (thom khac
loai) d& duoc thé béng halogen bang cach st dung céc chit phan ung va cac dung méi

néu trén, va tinh ché theo céc phuong phép chuén.

Hop chét 104

o
F F
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%uaw

"H NMR (400 MHz, CDCL): § 8,60-8,56 (m, 2H), 7,47-7,28 (m, 3H), 7,22-7,01 (m, 4H),
6,72-6,67 (m, 1H), 6,54-6,44 (m, 2H), 5,24 (m, 1H), 4,37-4,13 (m, 3H), 3,63-2,97 (m,
8H), 2,44-2,06 (m, 2H), 1,34-1,28 (m, 3H). MS : 701,2 (M+1)".

Vi du 17. DPiéu ché (S)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-
oxoetyl)-1-(5-xyanooxa-zol-2-yl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit  (chi
mét chit ddng phan dbi anh) — hop chit 162
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G mm ey e P

={

CN

—

CONH,

Budc A : Oxazol-5-carboxamit. Etyl oxazol-5-carboxylat (2g, 14,2mmol) dugc hoa tan
trong dung dich NH; (7M trong MeOH, 25ml). Dung dich nay dugc khuéy ¢ nhiét do
trong phong trong thdi gian 2 gior va loc. Chit rén duoc lam khé dé tao ra san phim
mong mubn (1,5g, hiéu sut 92%) & dang bdt mau tréng ma dugc sir dung truc tiép cho

budc tiép theo.

Budce B : 2-Iodooxazol-5-carboxamit. Oxazol-5-carboxamit (560mg, 5,0mmol) dugc hoa
tan trong THF khan (7,5ml) va suc N,. Dung dich nay duoc lam lanh dén -42°C va xur ly
bang LiHMDS méi (15ml, 1M trong THF). Dung dich chuyén thanh mau vang sim duoc
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khudy trong thoi gian 20 phut va tiép theo 1a b sung dung dich chtra ZnCl, (30ml, 0,5M
trong THF). Hon hop phan tmg nay dugc nang nhiét d6 1én dén 0°C trong thoi gian 1 gio.
Sau khi iot ran (1,65g, 6,5mmol) duoc bd sung vao, hén hgp phan ting nay dugc khudy &
nhiét d6 trong phong trong thoi gian 1 gid nita va sau d6 duge rét vao dung dich Na,S,0;
béo hoa chira dung dich nuéec NH; 25%. Hon hop thu duge chiét bang EtOAc (3 x 30ml).
Céc 16p hitu co két hop dugc rira bﬁng nude mudi, 1am khd trén Na,SO, khan va ¢6. Cin
thu dugc tinh ché theo phwong phap chudn dé tao ra san phédm mong mudn. MS : 239,0
(M+1)*,

Buée C : 2-((8)-2-(((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)(3,5-
diflophenyl)carbamoyl)-5-oxopyrolidin-1-yl)oxazol-5-carboxamit. San phdm duoc didu
ché theo quy trinh chung déi véi phan tmg Buchwald. 'H NMR (400 MHz, CDCly): &
7,59 (s, 1H), 7,53 (s, 1H), 7,37 (d, /= 7,9 Hz, 1H), 7,20 (t, J= 7,0 Hz, 1H), 7,04 (t, J =
7,6 Hz, 1H), 6,96 (d, J = 7,9 Hz, 2H), 6,68 (t, J = 8,7 Hz, 1H), 6,46 (s, 1H), 6,36 (d, J =
6,4 Hz, 1H), 5,68 (s, 1H), 4,82 (dd, J = 9,3, 2,6 Hz, 1H), 4,33 (s, 1H), 4,16 — 4,09 (m,
1H), 3,03-3,00 (m, 2H), 2,90 — 2,77 (m, 1H), 2,62 — 2,35 (m, 3H), 2,29-2,28 (m, 1H),
2,19 —2,08 (m, 1H). MS: 608,1 (M+1)".

Buée D : (S)-N-((S)-1-(2-clophenyl)-2-((3 ,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(5-x-
yanooxazol-2-yl)-N-(3,5-diflophenyl)-5-oxopyrolidin-2-carboxamit.

2-((S)-2-(((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)(3 ,5-diflo-phen-
yl)carbamoyl)-5-oxopyrolidin-1-yl)oxazol-5-carboxamit (100mg, 0,16mmol) dugc hoa
tan trong DCM (3ml) va pyridin khan (0,8ml). TFAA (0,1ml) duoc bd sung vao va dung
dich phéan tmg nay dugc khudy trong thoi gian 25 phit ¢ nhiét d§ trong phong va sau dé
dugc c6 trong chén khéng. Cin dugc hoa tan trong EtOAc va rira bing H,0, dung dich
nuée NaHCO; bdo hoa va nude mudi. L6p hitu co dugce tach, lam khé trén Na,SO, khan,
va 6. Cin dugce tinh ché theo phuong phap chuin dé tao ra san phim mong mudn. 'H
NMR (400 MHz, CDCl): 8 7,63 (s, 1H), 7,55 (d, J = 7,0 Hz, 1H), 7,41 (d, J = 7,1 Hz,
1H), 7,25 (td, J=17.8, 1,5 Hz, 1H), 7,08 (t, J = 7,6 Hz, 1H), 6,98 — 6,91 (m, 1H), 6,80 (d,
J=6,7Hz, 1H), 6,71 (dd, J= 9,7, 7,4 Hz, 1H), 6,49 (s, 1H), 5,97 (d, J = 6,8 Hz, 1H),
4,80 (dd, J=9,3, 2,8 Hz, 1H), 4,36 (s, 1H), 3,06-3,03 (m, 2H), 2,92 — 2,79 (m, 1H), 2,62
-2,29 (m, 4H), 2,18-2,12 (m, 1H). MS: 590,1 (M+1)".
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Vi du 18. Pidu ché (28,4R)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-
oxoetyl)-N-(3-xyano-phenyl)-1-(4-xyanopyridin-2-yl)-4-hydroxy-5-oxopyrolidin-2-
carboxamit (triét quang) — hop chit 170
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Bude A: (25,4R)-1-tert-butyl 2-metyl 4-((tert-butyldimetylsilyl)oxy)pyrolidin-1,2-
dicarboxylat. Imidazol (2,8g, 40,8mmol) duoc bd sung vao dung dich chira (2S,4R)-1-
tert-butyl 2-metyl 4-hydroxypyrolidin-1,2-dicarboxylat (5,0g, 20,4mmol) va TBSCI
(4,6g, 30,6mmol) trong DMF khan (100ml). Hon hop nay duoc khudy & nhiét do trong
phong qua dém va sau d6 dugc phén b gitta EtOAc va H,O. Lép hitu co dugce tach, rira
béng dung dich nuéc LiCl (10%) va nuéc mudi, lam khé trén Na,SO, khan, v sau dé
duge 6. Can duge tinh ché theo phuong phép séc ky cot dé tao ra sin phim mong mubn

& dang dau khong mau. MS: 360,2 (M+1)".

Bude B : (2S,4R)-1-tert-butyl 2-metyl 4-((tert-butyldimetylsilyl)oxy)-5-oxopyrolidin-
1,2-dicarboxylat. RuO, (370mg, 2,8mmol) dugc bd sung vao dung dich chira NalO,4
(7.5, 35,0mmol) trong nudc (80ml) trong mdi trudng khi nito. Dung dich tao ra mau
vang xanh dugc khudy trong thoi gian 5 phitt, tiép theo 1 bd sung mot phén (28,4R)-1-
tert-butyl-2-metyl4-((tert-butyldimetylsilyl)oxy)pyrolidin-1,2-dicarboxylat (5,0g,
14,0mmol) trong EtOAc (44ml). Hén hop nay dugc khudy & nhiét do trong phong qua
dém. Sau d6, hdn hop thu dugc duge pha lodng bing EtOAc va loc qua dém xelit. Lop

hitu co duge tach va rira bing dung dich nudc NaHSOj; bdo hoa, ma 1am két ttia Ru den.
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Sau d6, 16p hiru co dugc rira bang nuée mudi va lam khé trén Na,SO, khan. Lam bay hoi

dung méi tao ra san phdm mong mubn & dang diu khong mau. MS: 374,2 M+1)".

Buée C: Axit (2S,4R)-4-((tert-butyldimetylsilyl)oxy)-5-oxopyrolidin-2-carboxylic. TFA
(6ml) duwgc bd sung vao dung dich chira (2S,4R)-1-tert-butyl 2-metyl 4-((tert-
butyldimetylsilyl)oxy)-5-oxopyrolidin-1,2-dicarboxylat (2,5g, 6,68mmol) trong DCM
(18ml) & 0°C. Hon hop nay dwoc khudy & nhiét do trong phong trong thoi gian 1 gid, sau
dé dugc cd. Cén duge hoa tan trong MeOH/THF (10ml/10ml), tiép theo 13 bd sung dung
dich chira LiOH (842mg, 20,1mmol) trong nudc (5ml). Hon hop thu dugce duge khudy &
nhiét d6 trong phong trong thoi gian 1 gir va sau d6 duge phan bé giita EtOAc va H,0.
Lép nude duge tach va sau d6 duge diéu chinh dén d6 pH=6 bing dung dich nuéc HCI
IN va chiét bing EtOAc (3 x 20ml). Céc 16p hitu co két hop dugc rira bang nudc mubi,
1am kho trén Na,SO, khan, va sau d6 dugc cd dé tao ra san phém mong mudn. 'H NMR
(400 MHz, DMSO-de): 6 12,87 (s, 1H), 8,17 (s, 1H), 4,21 (t, J= 8,0 Hz, 1H), 4,02 (d, J =
8,4 Hz, 1H), 2,39 — 2,23 (m, 1H), 2,09 (m, 1H), 0,84 (s, 9H), 0,07 (s, 6H). MS: 260,1
M+1)",

Budc D: Quy trinh gidng quy trinh chung déi véi phan ning UGI da duge bdce 1 trong
ban mo ta nay.
Buéc E: Quy trinh gidng quy trinh chung dbi v6i phan ung Buchwald d& duoc bdc 16

trong badn mo ta nay.

Bude F: (28,4R)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-(3-
Xyano-phenyl)-1-(4-xyanopyridin-2-yl)-4-hydroxy-5-oxopyrolidin-2-carboxamit. TBAF
trong THF (IN, 03ml) dugc bd sung vao dung dich chta (2S,4R)-4-((tert-
butyldimetylsilyl)oxy)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-N-
(3-xyanophenyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit (0,15mmol)
trong THF & 0°C va dung dich phan tmg nay duogc khudy & nhiét d6 nay trong thoi gian
20 phut. Hon hop thu dugc ¢6 va cin dugc tinh ché theo phuong phép chuin dé tao ra
san phim mong mudn. '"H NMR (400 MHz, CDCl,): & 8,82 — 8,43 (m, 2H), 8,40 — 8,17
(m, 1H), 7,63 — 7,30 (m, 3H), 7,26 — 6,66 (m, 4H), 6,68 — 6,34 (m, 2H), 6,65 — 6,31 (m,
2H), 4,87 — 4,56 (m, 2H), 4,23 (m, 1H), 4,01 — 3,76 (m, 1H), 3,15 — 1,96 (m, 6H). MS:
605,1 (M+1)".
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Cac chit twong tu duéi dayduoc tdng hop theo quy trinh bdc 1§ trong ban mo ta
ndy, bang cach st dung aldehyt, amin, axit carboxylic, isoxyanua thich hop va vong
thom hodc vong di vong (thom khac loai) d dugc thé bang halogen bing cach sit dung
cac chét phan tng va cac dung méi bdc 16 trong ban md ta nay, va tinh ché thong qua cac
phuong phap chuin khéc nhau.
(28,4R)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyano-
pyridin-2-y1)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mot chét
ddng phan dbi anh) — hop chit 113

F

%*‘ @CN

"H NMR (400 MHz, CDCLy): § 8,70 (m, 1H), 8,53 (s, 1H), 7,72 (d, J= 7,5 Hz, 1H), 7,32
(d, J=4,9 Hz, 2H), 7,18 (d, J = 6,0 Hz, 1H), 7,09 — 6,85 (m, 4H), 6,43 (s, 1H), 6,20 (d, J
= 5,3 Hz, 1H), 4,89 (s, 1H), 4,74 (t, J = 9,2 Hz, 1H), 4,37-4,32 (m, 1H), 3,40 (s, 1H),
3,11 - 2,87 (m, 2H), 2,77 - 2,14 (m, 3H), 2,03-1,91 (m, 1H). MS: 598,1 (M+1)".

(28,4R)-N-((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-xyanop-
yrimidin-2-yl)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit — hgp chét 120

@

T x

O NN

K/kCN
'"H NMR (400 MHz, CDCl;): & 8,98 (d,J=4,4Hz, 1H), 7,70 (s, 1H), 7,39 (d, J = 4,9 Hz,
2H), 7,20 - 6,86 (m, 4H), 6,50 (s, 1H), 5,75 (s, 1H), 5,35 (s, 1H), 4,92 — 4,63 (m, 2H),
4,34 (s, 1H), 2,91 (m, 3H), 2,21 (m, 4H). MS: 599,1 (M+1)".
(28,4R)-N~((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyanopy-
ridin-2-y1)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mét chit dong
phan ddi anh) — hop chéit 121
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F

OH
[

N
N@\

SN CN
'H NMR (400 MHz, CDCL): & 8,78 (s, 1H), 8,54 (s, 1H), 7,77 (d, J= 8,1 Hz, 1H), 7,45 —
7,30 (m, 2H), 7,25 — 6,83 (m, 5H), 6,42 (s, 1H), 5,49 (d, J = 7,4 Hz, 1H), 4,83 (m, 2H),

4,00 (s, 1H), 3,02 (s, 1H), 2,74 (m, 1H), 2,25 — 1,74 (m, 7H), 1,56 — 1,33 (m, 2H). MS :
626,2 (M+1)".

SUN S
F
d &

(2S,4R)-N-((R)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyanop-
yrimidin-2-y1)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mét chét
ddng phan ddi anh) — hop chét 122

'H NMR (400 MHz, CDCl3): § 9,00 (d, J = 4,8 Hz, 1H), 7,83 (m, 1H), 7,42 (t, J = 6,6
Hz, 2H), 7,22 (m, 2H), 7,18 — 7,08 (m, 1H), 7,08 — 6,67 (m, 2H), 6,17 (m, 1H), 5,70 (d, J
= 7,6 Hz, 1H), 4,93 — 4,66 (m, 2H), 3,88 (d, J = 7,7 Hz, 1H), 3,37 (s, 1H), 2,71 (m, 1H),
2,03 (m, 5H), 1,88 — 1,64 (m, 4H). MS : 627,2 (M+1)".

(2S,4R)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyanop-
yrimidin-2-y1)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit — hop chét 123

'H NMR (400 MHz, CDCl;): & 8,99 (d, J = 4,4 Hz, 1H), 7,74 (d, J= 7,9 Hz, 1H), 7,47 —
7,29 (m, 3H), 7,08 (m, 6H), 6,51 (s, 1H), 5,61 (s, 1H), 4,81 (m, 2H), 4,02 (d, J = 7,2 Hz,
1H), 3,38 (s, 1H), 2,89 — 2,65 (m, 1H), 2,23 — 1,81 (m, 8H), 1,58 — 1,48 (m, 1H). MS :
627,2 (M+1)".
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(28,4R)-N-((R)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanopy-
ridin-2-y1)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mét chét
ddng phéan dbi anh) — hop chét 114
F F
OH
ﬂ Q

N

@@

'H NMR (400 MHz, CDCly): § 8,71 (d, J= 5,8 Hz, 1H), 8,64 — 8,50 (m, 1H), 7,94 — 7,56
(m, 1H), 7,47 - 7,31 (m, 2H), 7,29 (d, J = 2,2 Hz, 1H), 7,26 — 7,18 (m, 1H), 7,16 — 6,95
(m, 2H), 6,88 — 6,65 (m, 1H), 6,44 — 6,35 (m, 1H), 6,29 (s, 1H), 6,11 (d, J= 6,7 Hz, 1H),
4,77 (m, 2H), 4,40 — 4,08 (m, 1H), 3,27 (s, 1H), 3,09 — 2,58 (m, 3H), 2,54 — 2,12 (m,
2H), 2,10 — 1,95 (m, 1H). MS: 616 (M+1) "
(28,4R)-N-((S)-1-(2-clopheny1)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanop-
yridin-2-y1)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mot chét
dong phan d6i anh) — hop chat 115

F F

"H NMR (400 MHz, MeOD): § 8,65 — 8,50 (m, 2H), 7,54 (d, J= 9,5 Hz, 1H), 7,43 — 7,32
(m, 1H), 7,22 — 7,12 (m, 2H), 7,03 (m, 1H), 6,97 — 6,87 (m, 1H), 6,84 — 6,75 (m, 2H),
6,36 (d, J = 8,5 Hz, 1H), 4,89 (d, J = 8,6 Hz, 1H), 4,65 — 4,49 (m, 2H), 4,13 (m, 1H),
2,93 —2,72 (m, 2H), 2,57 — 2,26 (m, 3H), 1,85 (m, 1H). MS: 616,1 (M+1)",

(28,4R)-N-((R)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanop-
yrimidin-2-yl)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit  (chi mot
chit déng phan dbi anh) — hop chit 116
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'"H NMR (400 MHz, CDCLy): & 8,98 (t, J = 5,0 Hz, 1H), 7,88 (s, 1H), 7,88 (s, 1H), 7,50 —
7,37 (m, 2H), 7,33 - 7,20 (m, 2H), 7,19 — 7,06 (m, 2H), 6,83 — 6,66 (m, 1H), 6,48 (m,
2H), 6,27 (s, 1H), 4,23 (s, 1H), 3,32 (s, 1H), 2,87 (m, 2H), 2,66 (m, 1H), 2,35 — 2,02 (m,
3H). MS: 617,1 (M+1)".
(28,4R)-N-((8)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1 -(4-xyanop-
yrimidin-2-y1)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit — hop chét
117

F F
OH

cu% T (&O
K/kCN

"H NMR (400 MHz, MeOD): 3 8,88 (d, J = 4,9 Hz, 1H), 7,56 (m, 2H), 7,34 (dd, J = 8,0,
1,1 Hz, 1H), 7,16 (td, J="7,8, 1,6 Hz, 1H), 7,09 — 7,00 (m, 1H), 6,98 — 6,85 (m, 2H), 6,81
(m, 1H), 6,42 (s, 1H), 4,87 (d, J = 8,8 Hz, 1H), 4,59 — 4,42 (m, 2H), 4,27 — 4,09 (m, 1H),
2,98 — 2,74 (m, 2H), 2,46 (m, 3H), 2,02 — 1,76 (m, 1H). MS: 617,1 (M+1)".

(28,4R)-N-((R)-1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi
mot chat ddng phan d6i anh) — hop chit 124

o

N

ek QCN

'H NMR (400 MHz, CDCL): 6 8,71 (s, 1H), 8,64 (d, /= 5,0 Hz, 1H), 7,79 (s, 1H), 7,45
(d, J=17,8 Hz, 1H), 7,35 (dd, J = 5,0, 1,0 Hz, 1H), 7,30 - 7,24 (m, 1H), 7,16 (d, J = 6,3
Hz, 1H), 7,14 - 7,05 (m, 1H), 6,79-6,68 (m, 2H), 6,27 (s, 1H), 5,87 (d, J = 7,5 Hz, 1H),
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4,82 (t, J= 6,9 Hz, 1H), 4,74 (t, J = 9,2 Hz, 1H), 3,90 — 3,71 (m, 1H), 3,27 (s, 1H), 2,65
(m, 1H), 2,15 - 1,72 (m, 8H), 1,57-1,43 (m, 1H). MS: 644,2 (M+1)".
(28,4R)-N-((S)-1-(2-clopheny1)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi
mot chat ddng phan déi anh) — hop chét 125

F F

e Q or
FA[:j\ i N wﬂlﬁto
dﬂ% Y
T N@
S CN

'H NMR (400 MHz, CDCly): § 8,83 — 8,47 (m, 2H), 7,62 (d, J= 8,0 Hz, 1H), 7,38 (d, J =
8,0 Hz, 1H), 7,32 (d, J = 5,0 Hz, 1H), 7,21 (t, J= 7,1 Hz, 1H), 7,05 (t, J = 7,5 Hz, 1H),
6,98 (d, J= 7,7 Hz, 1H), 6,85 (d, J = 7,7 Hz, 1H), 6,68 (t, J = 8,6 Hz, 1H), 6,40 (s, 1H),
5,62 (d,J= 7,7 Hz, 1H), 4,96 — 4,70 (m, 2H), 4,01 (d, J = 7,6 Hz, 1H), 3,37 (s, 1H), 2,70
(m, 1H), 2,14 — 1,74 (m, 8H), 155-1,41(m, 1H). MS: 644,2 (M+1)".

(28,4R)-N-((R)-1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-1 -(4-xyanopy-

rimidin-2-y1)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mét chét
ddng phan dbi anh) — hop chét 126

Q
@ Y

'H NMR (400 MHz, CDCly): 6 8,98 (dd, /= 4,7, 2,1 Hz, 1H), 7,63 (d, J = 7,3 Hz, 1H),
7,50 — 7,33 (m, 2H), 7,28 — 6,87 (m, 3H), 6,84 — 6,38 (m, 2H), 6,19 (s, 1H), 5,82 (d, J =

7,6 Hz, 1H), 4,94 — 4,65 (m, 2H), 3,86 (d, J = 7,5 Hz, 1H), 3,57-3,49 (m, 1H), 2,68 (m,
1H), 2,16 — 1,86 (m, 6H), 1,81-1,77 (m, 2H). MS: 645,2 (M+1)".

(28,4R)-N-((S)-1-(2-clophenyl)-2-(4,4-difloxyclohexylamino)-2-oxoetyl)-1 -(4-xyanopyri-
midin-2-yl)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mot chAt
ddng phan d6i anh) — hop chét 127
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"H NMR (400 MHz, CDCL): § 8,99 (d, J = 4,8 Hz, 1H), 7,62 (d, J = 8,7 Hz, 1H), 7,49 —
7,35 (m, 2H), 7,22 (td, J = 7.8, 1,5 Hz, 1H), 7,07 (t, J = 7,1 Hz, 1H), 6,98 (dd, J = 7.8,
1,3 Hz, 1H), 6,91 (d, /= 8,2 Hz, 1H), 6,72 (tt, J = 8,6, 2,2 Hz, 1H), 6,48 (s, 1H), 5,64 (d,
J=1,7Hz, 1H), 4,94 - 4,69 (m, 2H), 4,11 - 3,91 (m, 1H), 3,46 (s, 1H), 2,79 (m, 1H),
2,19 — 1,85 (m, 7H), 1,61 — 1,40 (m, 2H). MS: 645,2 (M+1)".

(28,4R)-N~(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3-xyano-5-flop-
henyl)-1-(4-xyanopyridin-2-yl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (triét quang) —
hop chét 169

NC F
OH
F
ﬂN N\“\\‘-(Ng:o
dl_' (0] N@\
S CN
'H NMR (400 MHz, CDCLy): § 8,87-8,72 (m, 1H), 8,67 — 8,48 (m, 1H), 8,26 — 8,01 (m,
1H), 7,56 — 7,30 (m, 4H), 7,27 — 7,17 (m, 1H), 7,10 (m, 1H), 6,95 (t, J = 7,3 Hz, 1H),

6,52 — 6,28 (m, 1H), 6,21 — 5,95 (m, 1H), 4,88 — 4,64 (m, 2H), 4,30 (m, 1H), 3,21 — 2,81
(m, 3H), 2,74 — 2,19 (m, 3H), 2,13 — 1,91 (m, 1H). MS: 623,1 (M+1)".

(28,48)-N~((8)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mét
chét ddng phén dbi anh) — hop chét 118

'H NMR (400 MHz, CD;0D): § 8,97 (d, J = 4,7 Hz, 1H), 7,81 — 7,62 (m, 2H), 7,41 —
7,35 (m, 2H), 7,26 — 6,96 (m, 5H), 6,46 (d, J = 12,0 Hz, 1H), 4,81 — 4,75 (m, 1H), 4,37
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4,28 (m, 1H), 4,25 — 4,15 (m, 1H), 2,91 (s, 2H), 2,60 — 2,37 (m, 3H), 2,00 — 1,87 (m,
1H). MS: 598,1 (M+1)".
(28,4S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyano-py-
rimidin-2-yl)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mot chét
ddng phan dbi anh) — hop chat 119

. O
Fﬂ N ‘\.&0
N T
Cl 0] N7N
\H~cn

"H NMR (400 MHz, CD;0D): § 8,97 (d, J = 4,7 Hz, 1H), 7,81 — 7,62 (m, 2H), 7,41 —
7,35 (m, 2H), 7,26 — 6,96 (m, SH), 6,46 (d, J = 12,0 Hz, 1H), 4,81 — 4,75 (m, 1H), 4,37 —
4,28 (m, 1H), 4,25 — 4,15 (m, 1H), 2,91 (s, 2H), 2,60 — 2,37 (m, 3H), 2,00 — 1,87 (m,
1H). MS: 599,1 (M+1)".

(28,45)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyano-p-
yridin-2-y1)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mét chit ddng
phan dbi anh) — hop chét 172

F

i O

m: g
d g

F
OH
'(N\“\o
g\
X-eN
'H NMR (400 MHz, CDCl;): 6 8,87 — 8,57 (m, 2H), 7,96 (s, 1H), 7,50 — 7,30 (m, 3H),
7,26 — 7,12 (m, 2H), 7,09 — 6,96 (m, 2H), 6,28 (s, 1H), 5,67 (d, J= 7,6 Hz, 1H), 4,74 (dd,

J = 8,1, 4,6 Hz, 1H), 4,42-4,36 (m, 1H), 4,04 (s, 1H), 3,87 (d, J = 7,8 Hz, 1H), 2,54 —
2,41 (m, 1H), 2,22-1,76 (m, 8H), 1,50-1,32 (m,2H). MS: 626,2 (M+1)*,

(28,45)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-xyanop-
yrimidin-2-yl)-N-(3-flophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mdt chét
dong phan ddi anh) — hop chit 189
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'"H NMR (400 MHz, CDCl3): 8 9,00 (d, J = 4,7 Hz, 1H), 7,76 (s, 1H), 7,47 — 7,30 (m,
2H), 7,24 - 6,88 (m, 6H), 6,47 (d, J = 6,7 Hz, 1H), 5,54 (s, 1H), 4,74 (s, 1H), 4,35 (s,
1H), 3,99 (s, 1H), 3,72 (d, J = 34,8 Hz, 1H), 2,58 — 2,18 (m, 2H), 1,88 (m, 4H), 1,56-1,42

(m, 2H). MS: 627,2 (M+1) ™.

(28,48)-N~((S)-1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-1-(4-xyanop-
yridin-2-y1)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi mot chat
ddng phan d6i anh) — hop chét 171

'H NMR (400 MHz, CDCLy): & 8,68 (s, 1H), 8,52 (d, J=5,0 Hz, 1H), 7,60 (d, J = 8,2 Hz,
1H), 7,45 — 7,17 (m, 4H), 7,15 — 6,91 (m, 2H), 6,84 (d, J = 8,7 Hz, 1H), 6,69 (t, J = 8,7
Hz, 1H), 6,54 — 6,36 (m, 2H), 4,87 — 4,60 (m, 1H), 4,31 (m, 2H), 3,99 — 3,77 (m, 1H),
3,15 2,78 (m, 2H), 2,62 — 2,26 (m, 3H), 2,26 — 2,08 (m, 1H). MS: 616,1 (M+1)".

(2S,48)-N-((S)-1-(2-clophenyl)-2-((4,4-difloxyclohexyl)amino)-2-oxoetyl)-1-(4-
xyanopyridin-2-yl)-N-(3,5-diflophenyl)-4-hydroxy-5-oxopyrolidin-2-carboxamit (chi
mdt chit ddng phan dbi anh) — hop chit 174

'"H NMR (400 MHz, CDCL;): § 8,75 (s, 1H), 8,53 (d, J=4,5 Hz, 1H), 7,62 (s, 1H), 7,44 —
7,18 (m, 3H), 7,09 — 6,96 (m, 2H), 6,86 (s, 1H), 6,71 (t, J = 8,7 Hz, 1H), 6,38 (s, 1H),
5,58 (d, J=17,6 Hz, 1H), 4,80 (dd, J = 8,0, 5,2 Hz, 1H), 4,37 (d, J = 5,6 Hz, 1H), 3,96 (s,
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1H), 3,61 (d, J = 7,7 Hz, 1H), 2,62 — 2,29 (m, 1H), 2,13 (m, 6H), 1,48 (m, 2H). MS:
644,2 (M+1)".

Vi du 19. Didu ché (2S)-N-((R)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-
oxoetyl)-1-(4-xyanopyridin-2-y1)-N-(3-flophenyl)-4-hydroxy-4-metyl-5-oxopyrolidin-2-
carboxamit (chi mdt chit ddng phan dbi anh) — hop chit 183

OTBS TBSO TBSO TBSO

o LiHMDS, oHy ﬁi TFA, DCM (i LioH f/-(\o phén tmg UGI
_— 0 —_— —_— - B e ———
O N O N O N 0 HOG N
s \“ \ | \ | M | H
0 Boc 0 Boc 0 [0}
TBSO Pdy(dbals TBSO

Xantphox

AQ\ _ CsCO3 _TBAF
1,4-dioxan, 80°C \5\ \[I
CI Cl
CN \j\CN

Bude A. (28)-1-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-4-metyl-5-oxopyrolidin-
1,2-dicarboxylat. LIHMDS (1M trong THF, 22,6ml, 22,6mmol) duoc bd sung vao hén
hop gdm (2S,4R)-1-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-5-oxopyrolidin-1,2-
dicarboxylat (6,5g, 17,4mmol) trong THF (60ml) & -78°C trong mdi trudng khi N,. Hén
hop nay dugc khudy & -78°C trong thoi gian 1 gid. Dung dich chtra iodometan (2,7g,
19,Immol) trong THF (10ml) dugc bd sung nho giot vao hdn hop néu trén trong thoi
gian 30 phut. Sau dd, dung dich ndy duoc khudy & -78°C trong thoi gian 25 phut nita.
Hén hop thu duge duge ning nhiét d6 1én dén nhiét d trong phong va khudy qua dém.
Hon hop nay dugc lam dimg bang NH,CI va chiét bing etyl axetat (60ml x 3). Cac 16p
hitu co két hop dugce sdy khé va cd. Cin duge tinh ché theo phuong phép séc ky cot dé
tao ra san phAm mong mudn. MS: 388 (M+1)".

Bude B. (28,4S5)-Metyl 4-((tert-butyldimetylsilyl)oxy)-5-oxopyrolidin-2-carboxylat.
Dung dich chta (2S)-1-tert-butyl 2-metyl 4-(tert-butyldimetylsilyloxy)-4-metyl-5-
oxopyrolidin-1,2-dicarboxylat (960mg, 25mmol) trong TFA/DCM (theo ty 18 thé tich
(V:V) = 1:3) dugc khudy & nhiét do trong phong trong thoi gian 1 gid. Sau d6, hdn hop
ndy dugc cd dé tao ra san phim mong mudn ma dugc st dung truc tiép cho budc tiép
theo. MS: 288 (M+1)".

Buéc C. Axit (2S)-4-(tert-butyldimetylsilyloxy)-4-metyl-5-oxopyrolidin-2-carboxylic.
LiOH (50mg, 2,Immol) dugc bd sung vao dung dich chtra (2S)-metyl 4-(tert-
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butyldimetylsilyloxy)-4-metyl-5-oxopyrolidin-2-carboxylat (400mg, 1,4mmol) trong
MeOH/THF/H,0 (theo ty 1& thé tich (V:V:V) =2:2:1). H8n hop nay duoc khudy & nhiét
d6 trong phong trong thoi gian 1 gio va sau d6 dugce ¢d. Can duge phan b giita etyl
axetat va nudc. Pha nudc duge tach va duoc didu chinh dén dé pH=3-4 bé‘mg dung dich
HCI IN. Sau do, 16p nude duge chiét bang etyl axetat (2x 20ml). Cac 16p hitu co két hop
duogc dugc 1am kho trén Na,SO, khan va ¢d dé tao ra san phém mong mudn. MS: 274
M+1)",

Buéc D. (2S)-4-(tert-butyldimetylsilyloxy)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobut-
ylamino)-2-oxoetyl)-N-(3-flophenyl)-4-metyl-5-oxopyrolidin-2-carboxamit. Dung dich
chira 3-floanilin (83mg, 0,75mmol) va 2-clobenzaldehyt (105mg, 0,75mmol) trong
MeOH (5ml) dugc khudy trong thoi gian 30 phut ¢ nhiét d6 trong phong, tiép theo axit
(25)-4-(tert-butyldimetylsilyloxy)-4-metyl-5-oxopyrolidin-2- carboxylic (205mg,
0,75mmol) duoe bd sung vao. Hon hop thu duge dugc khudy trong thoi gian 10 phat va
tiép theo 12 bd sung 1,1-diflo-3-isoxyanoxyclobutan (105mg, 0,9mmol). Hon hop nay
duoc khudy & nhiét do trong phongqua dém va cd, va sau d6 cin dugc tinh ché theo

phuong phap chudn dé tao ra sén phdm mong mudn. MS: 624 M+1)".

Bude E. (25)-4-(tert-butyldimetylsilyloxy)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobutyl-
amino)-2-oxoetyl)-1-(4-xyanopyridin-2-yl)-N-(3-flophenyl)-4-metyl-5-oxopyrolidin-2-
carboxamit. Hén hop bao gdm (25)-4-(tert-butyldimetylsilyloxy)-N-(1-(2-clophenyl)-2-
(3.3-difloxyclobutylamino)-2-oxoetyl)-N-(3-flophenyl)-4-metyl-5-oxopyrolidin-2-
carboxamit (200mg, 0,32mmol), 2-bromisonicotinonitril (88mg, 0,48mmol), Cs,CO;
(146mg, 0,45mmol), Pdy(dba); (29mg, 0,032mmol), Xant-Phos (19mg, 0,032mmol) va
1,4-dioxan (5ml) dugc khudy trong méi truong khi N, & nhiét d6 80°C qua dém. Sau khi
loc, dich loc dugc ¢d trong chan khong va cin duoc tinh ché theo phuong phap chuén dé

tao ra san phAm mong mudn. MS: 726 M+1)" .

Budge F. (28)-N-((R)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xya-
nopyridin-2-yl)-N-(3-flophenyl)-4-hydroxy-4-metyl-5-oxopyrolidin-2-carboxamit. TBAF
(36mg, 0,14mmol) duge bd sung vao dung dich chira (2S)-4-(tert-butyldimetylsilyloxy)-
N-(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyanopyridin-2-yl)-N-
(3-flophenyl)-4-metyl-5-oxopyrolidin-2-carboxamit (50mg, 0,07mmol) trong THF (2ml)
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& 0°C. Dung dich nay dugc khudy & 0°C trong thoi gian 30 phit va sau d6 dugc phan bb
gifta nudc va EtOAc. Céc 16p hitu co két hop duoc tach, sdy kho, va co trong chan
khéng. Cin thu duge tinh ché theo phuong phép chuin dé tao ra san phim mong mudn.
'H NMR (400 MHz, CDCly): § 8,57 (d, J= 5,0 Hz, 1H), 8,48 (d, /= 3,8 Hz, 1H), 7,54 —
7,17 (m, SH), 6,98 — 6,84 (m, 3H), 6,67 (dd, J = 8,6 Hz, 1H), 6,33 (d, J = 5,2 Hz, 1H),
6,08 — 6,01 (m, 1H), 4,55 — 4,48 (m, 1H), 4,29 (s, 1H), 3,22 — 2,35 (m, 6H), 1,93 — 1,80
(m, 1H), 1,27 (s, 3H). MS: 612,2 (M+1)".

Vi du 20. Diéu ché (25)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxo-etyl)-1-
(4-xyanopyridin-2-yl)-N-(3-flo-5-sulfamoylphenyl)-5-oxopyrolidin-2-carboxamit ~ (triét
quang) — hop chat 158

Ph" > SH

U
F F K,CO, F S._Ph ch F SO,CI NH,Bu F SO,NH'Bu
—_— B —_—
DMF,0°C-rit. DCM, H,0,0°C dioxan, 0°C
NO, NO, NO, NO,
F SO,NH'Bu
cl . F
e e
F SO,NH'Bu ©/ F‘b\ HOOC“‘"[} N N 0
Fe, NH,CI NC
——ep
EtOH(95%),hdi luu MeOH, nhiét d trong phong, O/N cl
Cs,CO:s, dioxan, 65°C NH,

Cl

hij SO,NH'Bu sozNH2
D
Pds(dba)s, Xant-PHOS N _TFA50°%C
Cs,C03, dioxan, 65°C \ﬂ
% o % 5
CN N

Buéc A. Benzyl(3-flo-5-nitrophenyl)sulfan. K,CO; (15,8g, 110mmol) va

phenylmetanthiol (12,4g, 100mmol) dugc bd sung vao dung dich chta 1, 3-diflo-5-
nitrobenzen (15,9g, 100mmol) trong DMF (160ml) & 0°C. Hon hop phan tmg nay dugc
khudy & nhiét d¢ trong phong trong thoi gian 2 gidr va sau d6 duoc dimg bang H,0. Hdn
hop thu duge chiét bang EtOAc (3x 100ml). Céc 16p hitu co két hop dugc duge lam kho
trén Na,SO4 khan va c6 trong chén khong dé tao ra san phém thd & dang dau mau vang

ma duoc sir dung & budc tiép theo khong cén tinh ché thém.

Budc B. 3-Flo-5-nitrobenzen-1-sulfonyl clorua. Nudc da khir ion (30ml) dwoc bd sung

vao dung dich chira benzyl(3-flo-5-nitrophenyl)sulfan (3,0g) trong DCM (30ml). Tiép
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d6, clo duoc suc tir tir vao hdn hop nay cho dén khi quan sat thiy tiéu thu hét nguyén liéu
ban d4u (theo d&i theo phuong phap sic ky 16p mong (TLC)). Lép hitu co duge tach, ria
béng dung dich nudc Na,S,04 bdo hoa, séy kho va c6 dé tao ra san phém tho ma duoc st

dung & budc tiép theo khong can tinh ché thém.

Buéc C. N-tert-butyl-3-flo-5-nitrobenzensulfonamit. Tert-butylamin (10ml) dugc bd
sung tur tr vao dung dich chira 3-flo-5-nitrobenzen-1-sulfonyl clorua trong dioxan khan
(30ml) & 0°C. Hon hop phan ting nay dugc nang nhiét d¢ 1én dén nhiét d6 trong phong va
khudy trong thoi gian 2 gid. Sau d6, hdn hop nay dugc c¢b va cin dugc tinh ché theo
phuong phap séc ky cot @& tao ra san phAm mong mudn. '"H NMR (400 MHz, DMSO-
de): & 8,43 (s, 1H), 8,40 — 8,32 (m, 1H), 8,10 — 8,05 (m, 1H), 7,99 (s, 1H), 1,12 (s, 9H).

Budc D. 3-amino-N-tert-butyl-5-flobenzensulfonamit. N-tert-butyl-3-flo-5-nitrobenzens-
ulfonamit (1,0g, 3,6mmol), bit st (1,0g, 18mmol) va NH,CI (1,0g, 18mmol) dugc tron
trong EtOH (95%, 10ml). H3n hop nay dugc hdi luu trong thoi gian 16 gid, sau d6 duoc
loc. Dich loc duoc ¢ va cin duoc tinh ché theo phuwong phap chuin dé tao ra san phim
mong muén. 'H NMR (400 MHz, DMSO-dg): 6 7,45 (s, 1H), 6,88 — 6,85 (m, 1H), 6,66 —
6,62 (m, 1H), 6,48 — 6,42 (m, 1H), 5,89 (s, 2H), 1,11 (s, 9H).

Budéc E. Gidng nhu quy trinh chung d6i v&i phan tmg UGI da duoc boc 16 trong ban mo
ta nay.

Bué6c F. Giéng nhu quy trinh chung d6i véi phan tmg Buchwald da dugc boc 16 trong
ban mo ta nay.

Buée G. (S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-1-(4-xyano-
pyridin-2-yl)-N-(3-flo-5-sulfamoylphenyl)-5-oxopyrolidin-2-carboxamit. TFA (1ml) dugc
b6 sung vao dung dich chita (2S)-N-(3-(N-tert-butylsulfamoyl)-5-flophenyl)-N-(1-(2-
clophenyl)-2-(3,3-difloxyclo-butylamino)-2-oxoetyl)-1-(4-xyanopyridin-2-yl)-5-
oxopyrolidin-2-carboxamit (80mg, 0,11mmol) trong DCM (1ml). Hn hgp phan ting nay
duoc khudy & nhiét d9 trong phong trong thoi gian 16 gio va trung hoa bang dung dich
nuéc NaHCO; bio hoa. Sau d6, hdn hop nay duge chiét bang EtOAc (3 x 10ml). Céc 16p
hiru co két hop duoc siy kho va ¢b. Can dugc tinh ché theo phuong phép chuin dé tao ra
dich hop chét. 'H NMR (400 MHz, DMSO-dg): & 8,90 — 8,84 (m, 1H), 8,67 — 8,62 (m,
1H), 8,55 (s, 1H), 8,19 (s, 1H), 7,87 - 7,76 (m, 1H), 7,65 — 7,60 (m, 2H), 7,45 — 7,40 (m,
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3H), 7,21 (d, J = 7,0 Hz, 2H), 7,11 — 7,04 (m, 1H), 6,93 — 6,86 (m, 1H), 6,33 — 6,26 (m,
1H), 4,83 (m, 1H), 4,13 (s, 1H), 2,94 (m, 2H), 2,63 - 2,53 (m, 3H), 2,42 — 2,32 (m, 1H)
1,97 (s, 2H). MS: 661 (M+1)".

b

Vi du 21. Diéu ché (2S)-N-(1H-benzo[d]imidazol-7-y1)-N-(1-(2-clophenyl)-2-((4,4-diflo-
xyclohexyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit
(triét quang) — hop chit 141

phan tmg UGI

N N
Pd/C/H2
HCOOH SEMCI/DMF0 @[ \> EtoCH/ \>
%)/ N EA
H, 10000 H NaH(60%)/0°C SEM SEM

N02 NOZ NH2

N
\> N
R (;[N
F 0O S
TBAF/THF
N N ° ahit dg trong phong
™ i¢t 9 trong phong
J \g \H
N7
=~/ "CN CN

Buoc A: 7-Nitro-1H-benzo[d]imidazol. Dung dich chira 3-nitrobenzen-1,2-diamin
(900mg, 5,88mmol) trong AcOH (12ml) duoc khudy & 100°C qua dém. Hon hop nay
duoc trung hoa bang dung dich nuéc NaHCO; dén d6 pH=8 & 0°C va chét két tha duogc
gom béng cach loc. Chit két tua dugc 1lam khéd trong chan khong dé tao ra san phim

mong muon.

Buégc B: 7-Nitro-1-((2-(trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol. NaH (331mg,
8,28mmol) dwoc bd sung vao dung dich chua 7-nitro-1H-benzo[d]imidazol (900mg,
5,52mmol) trong DMF (7ml) & 0°C trong méi trudng khi N,. Sau khi khudy & 0°C trong
thoi gian 1 gio, SEMCI (1,38g, 8,28mmol) dugc bd sung vao va hon hop thu dugce duoc
khudy ¢ nhiét d6 trong phong trong thoi gian 2 giv. Hn hop phan tmg dugc lam ding
bang H,0 va chiét bing EtOAc (3 x 30ml). Céc 16p hitu co két hop duoc rira bang nude
mudi, lam kho trén Na,SO, khan, va c6. Can duge tinh ché theo phuong phap séc ky c6t

dé tao ra sdn pham mong muon ¢ dang dau mau vang.

Bude C: 1-((2-(Trimetylsilyl)etoxy)metyl)-1H-benzo[d]imidazol-7-amin. B4 sung Pd/C
(60mg) vao dung dich chta  7-nitro-1-((2-(trimetylsilyl)etoxy)metyl)-1H-
benzo[d]imidazol (600mg, 2,05mmol) trong EtOH/EtOAc (10ml/2ml). Sau khi khudy
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trong mdi truong khi hydro ¢ nhiét d6 trong phong qua dém, hdn hgp phan tng nay duoc
loc va dich loc duge ¢b. Can duge tinh ché theo phuong phap chuin dé tao ra san phim

mong muon.

Buéc D: Gidng nhu quy trinh chung ddi véi phén ng quy trinh chung tao ra phan ning

UGI da duogc boc 19 trong ban md ta nay.

Bude E:(2S)-N-(1H-Benzo[d]imidazol-7-yl)-N-(1-(2-clophenyl)-2-((4,4-difloxyclohexyl)\
amino)-2-oxoetyl)-1-(4-xyanopyridin-2-yl)-5-oxopyrolidin-2-carboxamit. TBAF (1M
trong THF, 3ml) dugc bd sung vao dung dich chira (25)-N-(1-(2-clophenyl)-2-((4,4-diflo-
xyclohexyl)amino)-2-oxoetyl)-1-(4-xyanopyridin-2-y1)-5-oxo-N-(1-((2-
(trimetylsilyl)etoxy)-metyl)-1H-benzo[d]imidazol-7-yl)pyrolidin-2-carboxamit trong THF
(0,5ml) & 0°C trong mdi trudng khi N,. Sau khi khudy & nhiét d6 trong phong trong thoi
gian 7 gid, hdn hop phin tng dugc lam ding bing nude & 0°C. Hén hop thu duoc chiét
bang EtOAc (3 x 10ml). Céc 16p hitu co két hop duoc rira bing nude mudi, 1am kho trén
Na,SO, khan va ¢d. Cin thu duge tinh ché theo phuong phap chudn dé tao ra san phém
mong mubn. "H NMR (400 MHz, CDCl3): 6 13,08 (s, 1H), 8,92 — 8,39 (m, 2H), 8,19 (m,
1H), 7,82 (m, 1H), 7,51 — 7,31 (m, 2H), 7,25 (d, J = 5,2 Hz, 1H), 7,13 — 6,70 (m, 3H),
6,41 (m, 1H), 6,20 — 5,29 (m, 1H), 4,85 (m, 1H), 3,86 (s, 1H), 2,97 — 2,39 (m, 2H), 2,36 -
1,70 (m, 9H), 1,40 (m, 2H). MS: 632,2 (M+1)".

Vi du 22. Piéu ché (48)-N-(1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)-
3-(4-xyanopyridin-2-yl)-N-(3-flophenyl)-1-metyl-2-oxoimidazolidin-4-carboxamit (triét
quang) — Hop chét 79

Lbz
" W .\ NaOH,Br, .Ekg:o BnBr, Ekg:o KaCO3 [ Y=g __PdC H2 E,L/\:O

Hooc™ N k2cos  Bnooc” N Mel g
) Cbz Cbz nooc” ébz Hooc™ "N

Q/F , Pd,(dba)s
R Xantphos
ual Fﬂ 0 ( N Cs,CO5 ( >=o
e, Nl J=g ———
cN

Bude A: Axit(S)-3-(benzyloxycarbonyl)-2-oxoimidazolidin-4-carboxylic. 8,8g brom
duoc bd sung nhod giot vao dung dich chua 6,6g natri hydroxit trong 140ml nu6c & 0°C,

tiép theo bd sung axit (5)-4-amino-2-(benzyloxycarbonylamino)-4-oxobutanoic (13,4g,
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50mmol) thanh timg phin vao trong 3 phut. Dung dich mau vang thu dugc dugc tang
nhiét d6 dén 50°C trong thoi gian 1 gidr va sau d6 dugc giam nhiét d§ dén nhiét do trong
phong. Sau khi bd sung natri thiosulfat (2,0g) vao xong, hdn hop phan tmg nay duoc rira
bang ete (2 x 30ml). Lép nuée duge axit héa dén d6 pH=1 dén 2 bang dung dich HCI
6N. Sau khi chat két tua duoc tao ra, huyén phu dugc loc. Nguyén liéu dinh nay dugc
gom va duge két tinh lai trong MeOH d8 tao ra san phim mbng muén & dang rin mau
trang."H NMR (400 MHz, DMSO-dg): & 13,29 (s, 1H), 7,57 (s, 1H), 7,40 — 7,27 (m, 4H),
5,27 - 5,04 (m, 2H), 4,66 (dd, /= 10,2, 3,2 Hz, 1H), 3,63 (t, /= 10,0 Hz, 1H), 3,20 (dd, J
=9,7, 3,2 Hz, 1H).

Budéce B: (S)-dibenzyl 2-oxoimidazolidin-1,5-dicarboxylat. Axit (S)-3-
(benzyloxycarbonyl)-2-oxoimidazolidin-4-carboxylic (5,3g, 20mmol), BnBr (2,8ml,
23mmol), K,COs (8,28g, 60mmol), va axetonitril (250ml) dugc bd sung vao binh loai
dung tich 500ml. Dung dich phan tmg niy dugc 1am ting nhiét d6 dé hdi luu trong thoi
gian 6 gi0d, duge lam ngudi va sau d6 duge loc. Dich loc dugce ¢d trong chan khong va
can duoc tinh ché theo phuong phép sic ky cot dé tao ra san phim mong mudn & dang
ran mau trdng.'"H NMR (400 MHz, CDCly): § 7,41 — 7,25 (m, 10H), 6,36 (s, 1H), 5,30 —
5,05 (m, 4H), 4,80 (dd, J= 10,2, 3,6 Hz, 1H), 3,74 (t, /= 10,0 Hz, 1H), 3,41 (dd, /= 9,7,
3,7 Hz, 1H).

Buée C: (S)-dibenzyl 3-metyl-2-oxoimidazolidin-1,5-dicarboxylat. (S)-dibenzyl 2-o0xoi-
midazolidin-1,5-dicarboxylat (1,5g, 4,24mmol), K,CO; (1,17g, 8,47mmol), Mel (5,2ml,
84,7mmol), va axeton (50ml) dugc bd sung vao binh kh6 loai dung tich 100ml. Dung
dich phan tmg nay duge 1am ting nhiét d6 dé hdi luu va khudy qua dém. Hdn hop phan
Ung tao thanh duoc lam ngudi va loc. Dich loc dugce ¢6 trong chin khdng va cin duoc
tinh ché theo phuong phép séc ky cot dé tao ra san phim mong mudn & dang rin mau
tring. "H NMR (400 MHz, CDCL;): § 7,40 — 7,26 (m, 10H), 5,27 — 5,07 (m, 4H), 4,70
(dd, /= 10,2, 3,8 Hz, 1H), 3,63 (dd, J= 10,1, 9,7 Hz, 1H), 3,31 (dd, J= 9,6, 3,8 Hz, 1H),
2,84 (s, 3H). MS : 369(M+1)".

Buée D:Axit  (S)-1-metyl-2-oxoimidazolidin-4-  carboxylic. ~ (S)-dibenzyl  2-
oxoimidazolidin-1,5-dicarboxylat (0,5g, 1,36mmol), Pd/C (10%, 100mg) va MeOH
(15ml) dugc bd sung vao binh khé loai dung tich 50ml. Huyén pht nay duoc khudy qua
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dém ¢ nhiét do trong phong trong moi trudng khi hydro. Hon hop phan ung tao thanh
dugc loc. Dich loc duge ¢ trong chdn khong dé tao ra san phém mong mubn & dang ran
mau tring duc. '"H NMR (400 MHz, CD;0D): & 4,21 (dd, J=9,9, 4,8 Hz, 1H), 3,70 (t, J
=9,6 Hz, 1H), 3,55 (dd, J= 9,3, 4,8 Hz, 1H), 2,74 (s, 3H). MS : 145(M+1)".

Budc E:(45)-N-(1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-N-(3-flo-
phenyl)-1-metyl-2-oxoimidazolidin-4-carboxamit. Hon hop gdm 2-clobenzaldehyt
(165mg, 1,18mmol) va 3-flobenzenamin (131mg, 1,18mmol) trong MeOH (3ml) duogc
khudy & nhiét d6 trong phong trong thdi gian 30 phut. Tiép do, axit (S)-1-metyl-2-
oxoimidazolidin-4-carboxylic (170mg, 1,18mmol) dwoc bd sung vao va hdn hop phan
Ung ndy dugc khudy trong thoi gian 15 phut nita, tiép theo bd sung 1,1-diflo-3-
isoxyanoxyclobutan (138mg, 1,18mmol). Hon hop phan tmg nay duoc khudy qua dém va
cd trong chan khong. Cin dugce tinh ché theo phuong phap chudn dé tao ra san phim
mong mubn. MS: 495(M+1)".

Budc F: Quy trinh gidng nhu quy trinh phan ng Buchwald d& duoc bdc 16 trong ban mo
ta ndy."H NMR (400 MHz, CDCly): & 8,64 — 8,34 (m, 2H), 7,94 — 7,59 (m, 1H), 7,50 —
6,61 (m, 8H), 6,34 — 6,07 (m, 1H), 4,94 — 4,67 (m, 1H), 4,3-4,2 (m, 1H), 3,49 (m, 1H),
3,46 - 3,22 (m, 1H), 3,02-2,83 (m, 2H), 2,87 (s, 3H), 2,5-2,2 (m, 2H). MS : 597(M+1)".

Vi du 23. Diéu ché (S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)-
3-(4-xyanopyridin-2-yl)-N-(3-flophenyl)-2-oxoimidazolidin-4-carboxamit (chi mét chat
ddng phan db6i anh) — Hop chit 80

F

Boc Q/ Poc
\Ekg:o (BOC)20, EN/L—O PdIC, H2 [E;c:o ual FF)QN 0 N\“v"(N N)%o
H & H

R .
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bor owap  gnooc” N Hooc™ N
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Buoe A: (S)-3,4-dibenzyl 1-tert-butyl 2-oxoimidazolidin-1,3,4-tricarboxylat. (S)-
dibenzyl 2-oxoimidazolidin-1,5-dicarboxylat (40mg, 0,11mmol), (BOC),0 (26mg,
0,12mmol), TEtOAc (0,06ml, 0,3mmol), DMAP (lugng vira di dé xuc tac) va CH,Cl,
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(2ml) duoc bd sung vao binh loai dung tich 25ml. Hon hop nay dugc khudy qua dém.
Sau d6, dung mdi dugc loai bd trong chén khong va cin dugc tinh ché theo phuong phép
séc ky cot d& tao ra san phdm mong mudn."H NMR (400 MHz, CDCL): & 7,39 — 7,27 (m,
10H), 5,24(s, 2H), 5,16(s, 2H), 4,67 (dd, J = 10,2, 3,5 Hz, 1H), 3,94 (dd, /= 11,1, 10,3
Hz, 1H), 3,74 (dd, J= 11,2, 3,5 Hz, 1H), 1,51 (s, 9H).

Budc B: Axit (S)-1-(tert-butoxycarbonyl)-2-oxoimidazolidin-4-carboxylic. (S)-3,4-
dibenzyl 1-tert-butyl 2-oxoimidazolidin-1,3,4-tricarboxylat (1,24g, 2,73mmol), Pd/C
(10%, 200mg) va MeOH (30ml) duogc b6 sung vio binh khd loai dung tich 50ml. Huyén
phil nay dugc khudy qua dém & nhiét d6 trong phong trong mdi trudng khi hydro. Han
hop phan tng nay dugc loc, va dich loc dugce c6 trong chan khong dé tao ra san phém
mong muén. 'H NMR (400 MHz, DMSO-dq): § 6,06 (s, 2H), 4,31 (s, 1H), 4,25 — 3,94
(m, 2H), 1,52 (s, 9H).

Budc C: (4S)-tert-butyl 4-((1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)(3-
flophenyl)carbamoyl)-2-oxoimidazolidin-1-carboxylat. Hon hgp gdém 2-clobenzaldehyt
(122mg, 0,87mmol) va 3-flobenzenamin (97mg, 0,87mmol) trong MeOH (2ml) dugc
khudy & nhiét d6 trong phong trong thoi gian 30 phat. Tiép d6, (S)-1-(tert-
butoxycarbonyl)-2-oxoimidazolidin-4-axit carboxylic (200mg, 0,87mmol) dugc bd sung
vao va hdn hop phan tng nay duogc khudy trong thoi gian 15 phut nita, tiép theo 1a bd
sung 1,1-diflo-3-isoxyanoxyclobutan (102mg, 0,87mmol). Hon hop phan tmg duoc
khudy tiép & nhiét d6 trong phong qua dém va sau d6 dugc cd trong chan khéng. Cin
duoc tinh ché theo phwong phap chudn dé tao ra san phim mong muén."H NMR (400
MHz, CDCl;):87,46 — 6,59 (m, 8H), 6,45 (s, 1H), 4,41 — 4,04 (m, 2H), 4,01 — 3,78 (m,
1H), 3,64 — 3,30 (m, 1H), 2,92 (m, 2H), 2,71 — 2,27 (m, 2H), 1,46 (s, 9H). MS :
581(M+1)".

Budc D: (4S)-tert-butyl 4-((1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)(3-
flophenyl)carbamoyl)-3-(4-xyanopyridin-2-yl)-2-oxoimidazolidin-1-carboxylat. (4S)-
tert-butyl  4-((1-(2-clophenyl)-2-(3,3-diflo  xyclo  butylamino)-2-oxoetyl)(3-flo-
phenyl)carbamoyl)-2-oxoimidazolidin-1-carboxylat (250mg, 0,43mmol), 2-
bromisonicotinonitril (122mg, 0,65mmol), Cs,CO; (281mg, 0,862mmol), Xant-Phos
(25mg, 0,043mmol) va Pdy(dba); (40mg, 0,043mmol) dugc bd sung vao binh loai dung
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tich 25ml d4 nap 1,4-dioxan (4,5ml). Hn hop ndy duoc loai khi va dugc nap lai nito, va
sau d6 duogc ting nhiét do dén 100°C trong thoi gian 3 gid. Hon hop thu duge 1am nguoi
va loc. Dich loc dugc ¢6 trong chan khéng va cin duoc tinh ché theo phwong phép chuin
dé tao ra ca hai epime. Céc epime nay duoc tach tiép theo phuong phéap chuin dé tao ra
san phém mong mudn. "H NMR (400 MHz, CDCl;): 6 8,58 (s, 1H), 8,48 (t, J= 5,9 Hz,
1H), 7,71 (d, J = 8,4 Hz, 1H), 7,37 — 7,16 (m, 4H), 7,15 — 6,76 (m, 4H), 6,56 — 6,31 (m,
2H), 4,95 — 4,75 (m, 1H), 4,31 (s, 1H), 3,86 (dd, J = 10,8, 5,1 Hz, 1H), 3,66 (m, 1H),
2,99 (m, 2H), 2,61 — 2,27 (m, 2H), 1,56 (s, 9H). MS : 683(M+1)".

Budc E: (S)-N-((S)-1-(2-clophenyl)-2-(3,3-difloxyclo butylamino)-2-oxoetyl)-3-(4-xyan-
opyridin-2-yl)-N-(3-flophenyl)-2-oxoimidazolidin-4-carboxamit. 50mg (S)-tert-butyl-4-
(((S)-1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)(3-flophenyl) carbamoyl)-
3-(4-xyanopyridin-2-yl)-2-oxoimidazolidin-1-carboxylat dugc bd sung vao dung dich
chira HC1 2N/MeOH (2ml) & 0°C. Hén hgp phan ung nay dugc ning nhiét do 1én dén
nhiét d6 trong phong va khudy trong thoi gian 5 gid. Dung méi duoc loai bo trong chin
khong va cin dugc tinh ché theo phuong phéap chuin dé tao ra san phdm mong muén. 'H
NMR (400 MHz, CD;0D): 6 8,50 (d, J = 4,5 Hz, 1H), 7,65 (d, J = 8,6 Hz, 1H), 7,50 —
6,81 (m, 8H), 6,47 (d, J = 11,6 Hz, 1H), 5,04 — 4,92 (m, 1H), 4,22 (m, 1H), 3,59 — 3,46
(m, 1H), 3,39 (dd, J = 9,9, 4,5 Hz, 1H), 2,91 (m, 2H), 2,63 — 2,36 (m, 2H). MS :
583(M+1)".

Vi du 24. Diéu ché(4S)-N-(1 -(2-clophenyl)-2-(3,3-difloxyclobutyl-amino)-2-oxoetyl)-3-
(4-xyanopyridin-2-yl)-N-(3-flophenyl)-1-(2-hydroxyetyl)-2-oxoimidazolidin-4-

carboxamit (tri€t quang)
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Bude A: (S)-dibenzyl 3-(2-etoxy-2-oxoetyl)-2-oxoimidazolidin- 1,5- dicarboxylat. (S)-
dibenzyl 2-oxoimidazolidin-1,5-dicarboxylat (200mg, 0,56mmol), K,CO;4
(156mg,1,13mmol), va etyl 2-bromaxetat (0,13ml, 1,13mmol) dugc bd sung vao binh
khd loai dung tich 50ml d& dugc nap DME (5ml). Hon hop nay dugc lam tang nhiét do
dé hdi luu trong thoi gian 3 gid. Hon hop phan {mg nay duoc lam ngudi va loc. Dich loc
duogc co trong chan khong va cin dugce tinh ché theo phwong phap sic ky cot dé tao ra
sén phdm mong mubn & dang diu khong mau. 'H NMR (400 MHz, CDCL): § 7,45 —
7,25 (m, 10H), 5,41 - 5,05 (m, 4H), 4,80 (dd, J= 10,2, 3,5 Hz, 2H), 4,29 — 4,08 (m, 3H),
3,90 (dd, J= 12,2, 7,2 Hz, 2H), 3,45 (dd, J=9,2, 3,5 Hz, 1H), 1,28 (td, J = 7,1, 2,1 Hz,
3H).

Budce B: Axit (S)-1-(2-etoxy-2-oxoetyl)-2-oxoimidazolidin-4-carboxylic. (S)-dibenzyl 3-
(2-etoxy-2-oxoetyl)-2-oxoimidazolidin-1,5-dicarboxylat (170mg, 0,386mmol), Pd/C
(10%, 35mg) va MeOH (4ml) dugc bd sung vao binh khé loai dung tich 50ml. Huyén
phi ndy dugc khudy & nhiét d6 trong phong qua dém trong mdi trudng khi hydro. Hon
hop phéan ung nay duoc loc, va dich loc duge ¢ trong chan khong dé tao ra san phém
mong mubn & dang ran mau tréng duc. 'H NMR (400 MHz, CD;0D): 6 4,30 (dd, J =
10,0, 4,8 Hz, 1H), 4,20 (q, J/ = 7,1 Hz, 2H), 4,05 — 3,91 (m, 2H), 3,91 — 3,85 (m, 1H),
3,69 (dd, J=9,0, 4,8 Hz, 1H), 1,29 (t, /= 7,1 Hz, 3H).

Bude C: Etyl 2-((4S)-4-((1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)(3-flo-
phenyl)carbamoyl)-2-oxoimidazolidin-1-yl)axetat. Hdn hop gdm 2-clobenzaldehyt
(518mg, 3,70mmol) va 3-flobenzenamin (411mg, 3,7mmol) trong MeOH (12ml) duoc
khudy & nhiét do trong phong trong thoi gian 30 phit. Tiép do, axit (S)-1-(2-etoxy-2-
oxoetyl)-2-oxoimidazolidin-4-carboxylic (800mg, 3,7mmol) dwgc bd sung vao va hén
hop phén tng ndy dugc khudy trong thoi gian 30 phit nita, tiép theo bd sung 1,1-diflo-3-
isoxyanoxyclobutan (600mg, 3,7mmol) vao. Hon hogp phan ting nay duoc khudy qua dém
va ¢ trong chan khong. Cin dugc tinh ché theo phuong phap chuén dé tao ra san phim

mong mudn. MS : 567 : (M+1)".

Bué6e D: Etyl 2-((4S)-4-((1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)(3-
flophenyl)carbamoyl)-3-(4-xyanopyridin-2-yl)-2-oxoimidazolidin-1-yl)axetat — Hop chét
94. Etyl 2-((4S)-4-((1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl) (3-flo-
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phenyl)carbamoyl)-2-oxoimidazolidin-1-yl)axetat (50mg, 0,0882mmol), 2-
bromisonicotinonitril (21mg, 0,115mmol), Cs,CO; (58mg,0,176mmol), Xant-Phos
(5,2mg, 0,009mmol), Pd,(dba); (8,2mg, 0,009mmol) va 1,4-dioxan (1ml) duge bd sung
vao binh loai dung tich 25ml. Hon hop nay duoc loai khi va dugc nap lai nito, va sau d6
dugc tang nhiét do dén 100°C trong thoi gian 3 gio. Hon hop thu duge lam ngudi va loc
va sau d6 dich loc dugce ¢ trong chan khéng. Cin dugc tinh ché theo phuong phép chuin
d tao ra ca hai epime. "H NMR (400 MHz, CDCly): 8 8,63-8,57 (S, 1H), 8,55 — 8,38 (m,
1H), 7,63 (s, 1H), 7,46 — 6,84 (m, 8H), 6,45-6,37 (m, 1H), 6,22 — 5,94 (m, 1H), 5,06 —
4,77 (m, 1H), 4,43-4,37 (m, 1H), 4,32-4,20 (m, 1H), 4,21 (q, J= 7,1 Hz, 2H), 3,82 — 3,46
(m, 3H), 3,12 - 2,82 (m, 2H), 2,66 — 2,25 (m, 2H), 1,29 (t, J = 7,1 Hz, 3H). MS :
669(M+1)".

Budc E: (4S)-N-(1-(2-clophenyl)-2-(3,3-diﬂoxyclobutyl-amino)—2-oxoetyl)-3-(4-xyanop-
yridin-2-yl)-N-(3-flophenyl)-1-(2-hydroxyetyl)-2-oxoimidazolidin-4-carboxamit— hop
chét 112. LiBH4 (22mg) dugc bb sung thanh hai phin vao dung dich chira etyl 2-((4S)-4-
((1-(2-clophenyl)-2-(3,3-difloxyclobutylamino)-2-oxoetyl)(3 -flophenyl)carbamoyl)-2-
oxo0-3-(pyrimidin-2-yl)imidazolidin-1-yl)axetat (100mg, 0,155mmol) trong DME (2ml) &
0°C. Hon hop nay dugc khudy trong thoi gian 0,5 gio, sau d6 duge ning nhiét d6 1én dén
nhiét d6 trong phong. Hon hop thu dwgc duge khudy trong 2 gi® nita va dugc dimg bang
H,0 (2ml) & 0°C. Hén hop thu duoc chiét bing EtOAc (2 x 10ml). Céc 16p hitu co két
hop dugc két hop, rira béng nude mudi, 1lam kho trén Na,;SO4 khan, va c6 trong chin
khong. Cgn dugc tinh ché theo phuong phép chudn d tao ra san phdm mong muén. 'H
NMR (400 MHz, CDCl): § 8,62-8,55 (m, 2H), 7,63 (d, J= 8,1 Hz, 1H), 7,40 — 6,85 (m,
8H), 6,47 — 6,2 (m, 2H), 4,90 — 4,69 (m, IH), 4,30 — 4,15 (m, 1H), 3,87 — 3,72 (m, 2H),
3,71 - 3,19 (m, 5H), 3,08 — 2,85 (m, 2H), 2,63 — 2,35(m, 2H). MS : 603(M+1)".

Hop chit sau dugc téng hop theo quy trinh néu trén, bang cach st dung aldehyt,
amin, axit carboxylic, isoxyanua thich hop va vong thom hogc vong di vong (thom khéc
loai) d& duoc thé bang halogen bing cach sit dung céc chat phan img va céc dung moi

néu trén, va tinh ché theo céc phuong phép chuin.
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Etyl 2-((4S)-4-((1-(2-clophenyl)-2-((3,3-difloxyclobutyl)amino)-2-oxoetyl)(3-flophenyl)-
carbamoyl)-3-(4-xyanopyrimidin-2-yl)-2-oxoimidazolidin-1-yl)axetat (triét quang) — hop
chét 111

Ned bl

0 N
F)G\ N ( )=~o0
N b )N\
Cl © N~ |N
MCN

'"H NMR (400 MHz, CDCly): § 8,90-8,82 (m, 1H), 7,62-7,57 (m, 1H), 7,46 — 6,82 (m,
8H), 6,52-6,48(m, 1H), 6,15 — 5,85 (m, 2H), 4,88-4,82 (m, 1H), 4,45-4,35 (m, 1H), 4,32-
4,13 (m, 2H), 3,86 — 3,46 (m, 3H), 3,05-2,85(m, 2H), 2,56-2,32 (m, 2H), 1,29 (t, J = 7,1
Hz, 3H). MS : 670(M+1)".

Vi du A: Thir nghiém in vitro vé céc chét tre ché IDH1 dot bién (R132H hoic R132C)

Hop chét thir nghiém dugc didu ché & dang dung dich gbc 10mM trong DMSO va
duoc pha lodng dén ndng do6 cudi cing 50X trong DMSO, dé c6 dugc hdn hop phan ung
v6i ndng d6 50ul. Hoat tinh enzym ctia IDH chuyén héa alpha-ketoglutarat thanh axit 2-
hydroxyglutaric dugc do bang cach 4p dung thir nghiém lam kiét NADPH. Trong thur

| nghiém nay, yéu t& bd trg con lai duge do vao cudi qué trinh phan tmg c¢6 bd sung lugng
diaphoraza va resazurin du dé xuc tic, dé tao ra tin hiéu huynh quang ty 1€ véi luong
NADPH con lai. Enzym homodime IDH1-R132 dugc pha lodng dén ndng d6 0,125pg/ml
trong 40ul dung dich dém thir nghiém (150mM NaCl, 20mM Tris-Cl pH 7,5, 10mM
MgCl, 0,05% BSA, 2mM b-mercaptoetanol); 1pl dich pha lodng hgp chat thir nghiém
trong DMSO dugc bd sung vao va hdn hop nay duoc o trong thoi gian 60 phut & nhiét d6
trong phong. Phan tmg dugc bit du bang cach bd sung 10ul hdn hop co chit (20ul
NADPH, 5mM alpha-ketoglutarat, trong dung dich dém thir nghiém) vao va hdn hop nay
dugc G trong thoi gian 90 phit ¢ nhiét do trong phong. Phan tmg dwgc két thic bing cach
bd sung 25ul dung dich dém phat hi¢n (36pg/ml diaphoraza, 30mM resazurin, trong 1X
dung dich dém thir nghiém), va U trong thoi gian 1 phut trude khi doc trén ddu doc dia
SpectraMax & Ex544/Em590.
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Céc hop chit duoc thir nghiém vé hoat tinh cta chung dbi véi IDHIR132C theo
cung cach thir nghiém nhu trén véi cac cai bién sau: dung dich dém thir nghiém 1a (kali
phosphat 50mM, d¢ pH = 6,5; natri cacbonat 40mM, MgCl, 5mM, glyxerol 10%, b-mer-
captoetanol 2mM, va BSA 0,03%). Nong d6 ciia NADPH va alpha-ketoglutarat trong
dung dich d¢m co chét 1an luot 1a 20uM va ImM.

Céc hop chét dai dién c6 cong thirc I néu trong Bang 1 dugc thir nghiém trong thir
nghiém nghién ctru ndy hodc thtt nghiém nghién ciru twong tur va céc két qua duge néu
trong Bang 2 dudi ddy. Trong sb cac ky hidu dugc dung trong Bang 2, “A” chi hoat tinh
tic ché ddi voi R132H IDHI hodic R132C IDHI véi ICsy < 0,1 pM; “B” d chi hoat tinh
tte ché déi véi R132H IDH1 hodc R132C IDH1 véi ICsy ndm trong khoang tir 0,1puM dén
0,5uM; “C” chi hoat tinh e ché ddi véi R132H IDH1 hodc R132C IDHI véi ICso ndm
trong khoang tir 0,5uM dén 1uM; “D” chi hoat tinh &rc ché d6i véi R132H IDHI hoic
R132C IDH1 véi ICsondm trong khoang tir 1pM dén 2uM.

Béng 2. Hoat tinh trc ché ctia cac hop chét ¢6 cong thue I dai dién
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Hop | 1Cs0 i | 1Cs0cia | o0 | O
chdt | R132¢ | R132m | O clia
s6 | IDH(uM) | IDH(uM) HT1080 | UB7MG
(uM) (uM)
1 A A X 5
2 D B
3 B B B
4 A A X -
5 A A y 5
6 A B 5
7 A A Y -
8 B C
9 A A X -
10 B B
11 B B
12 A B 5
13 C C
14 A A x 5
15 A A 3 5
16 B B B =
17 B B = 5
18 A A y -
19 B C
20 A A 5 5
21 A A X 5
22 B B
23 A B B 5
24 C D
25 B C
26 A B B

-176-

Hop | 1C50 cta | 1C50 ctia ICWSO IC'50
chit | R132C | R132H | cua
s6 | IDH(uM) | IDH(uM) HT1080 | US7MG
M) | M)
27 A A
28 A B 3
29 A A T
30 A A =
31 A B G
32 B D
33 A A T 5
34 A B c
35 A B 5
36 B B
37 A A N =
38 C D
39 C D
40 A A B 5
41 A B c
42 B C
43 A A 3 -
44 B B
45 A A 3 5
46 C D
47 A A X 5
48 A A B =
49 A A B =
50 C D
51 A B 5 =
52 A A
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Hop | ICs0cta | 1CS0cta | 0 | 1O
chét | R132c | R1zom | ¢ clia
s6 | DHWM) | DHEM | 00 | UBTME
(uM) (uM)

53 A A N -
54 B B

55 A A y -
56 A A

57 B C

58 A A Y -
59 B C

60 B B

61 B B

62 A B

63 A A y T
64 A A Y n
68 A A N A
69 A A ry -
70 A A = n
71 A A N -
72 A A Y -
73 A A y =
74 A A y n
75 A A y -
76 A A y n
71 A A y -
78 A A y x
79 A A y -
80 A A Y =
81 A A X -
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Hop | IC50 ctia | IC50 cia IC75 0 IC‘50
chét | Ri32c | RizzH | 0 cua
s6 | IDH@uM) | IDH(uM) HT1080 | US7MG
uM) | (uM)
82 A A Y =
83 A A yy -
84 A A yy 5
85 A A yy -
86 A A Y -
87 A A yy -
88 A A A -
89 A A N =
90 A A yy X
91 A A N -
92 A A N T
93 A A X -
94 A A y n
95 A A yy T
96 A A X T
97 A A N -
98 A A Y -
99 A A N -
100 A X - -
101 A A A -
102 A A X 5
103 A A y 5
104 A X - .
105 A A yy -
106 A A y =
107 A A Y x
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IC50

clua

(uM)

IC50

cua
HT1080 | US7MG

(uM)

IC50 cta

R132H
IDH(uM)

IC50 cua

R132C
IDH(uM)

Hop

chét

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

IC50

cua

(uM)

ICS0

cua

HT1080 | US7MG
(uM)

IC50 cua

R132H

IDH(uM)

IC50 cta

R132C

IDH(uM)

Hop

chét

A
SO

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133
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Hop | IC50 cua | IC50 cua IC,SO IC,SO Hop | IC50 cua | IC50 ciia IC150 ICTSO
chit | R132¢ | R132H | o chit | R132C | R132H | el
s6 | IDH(uM) | IDH(uM) HTL080 | USTMG s6 | IDH(uM) | IDH(uM) HT1080 | USTMG
@M) | M) M) | M)
160 | A A A A 186 | A A A x
61 A A A A 87 | A A A N
62| A A A A 188 | A A A X
163 | A A A A 35 n n -
164 | A A A A 9 | A A A T
165 A A A 91| A A A =
166 | A A A A 5 n - R
167 A A A 93| A A A n
168 A A A A 194 Y N <
169 A A A 195 y n =
170 A A A 19 A A =
171 A A A 97| A A A <
172 A A A 98] A A A T
173 A A A 19| A A A X
74| A A A A 200 | A A A X
175 | A A A A 201 | A A A N
176 | A A A A 202 A A <
77 A A A A 503 - R R
178 | A A B A 204 | A A A =
179 | A A A A 205 | A A A %
180 A A A A 206 A A Y
81| A A A A 207 | A A A 3
82| A A A A 208 | A A A N
183 A A A 200 A A A X
84 A A A A 20| A A A N
85 | A A A A 21| A A A =
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IC50 IC50
Hop | IC50 cia | IC50 cua . .
. cua clia
chat | R132C R132H
. HT1080 | US7MG
so | IDH(uM) | IDH(uM)
(uM) (uM)
212 A A A A
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Vi du B: Thir nghiém té bao vé cdc chit trc ché IDH1 dot bién (R132H hoic R132C).

Té bao (HT1080 hodc U87MG) dugce cho sinh trudng trong binh T125 trong méi
truong DMEM chtta FBS 10%, 1x penixilin/streptomyxin va 500ug/ml G418 (chi ¢
trong cac té bao USTMG). Chung dugc thu gom béng trypsin va dugc cy vao cac dia
déy tréng loai 96 18 & mét d6 5000 té bao/15 trong 100ul/13 trong DMEM c6 10% FBS.
Khoéng té bao nao duoc dat vao cot 1 va cot 12. Cac té bao duge qua dém & 37°C trong
diéu kién 5% CO,. Ngay tiép theo, cac hop chét thir nghiém duoc xir Iy dén ndng do cudi
cung 2x va 100ul duge b sung vao timg 18 chira té bao. Nong d6 cudi ciing DMSO béng
0,2% va céc 15 d6i ching DMSO duge cdy vao hang G. Sau d6, cac dia nay duoc dit
trong budng U trong thoi gian 48 gio. Tai thoi diém 48 gid, 100ul moi truong duoc lay ra
khoi timg 16 va phan tich theo phuong phap LC-MS v& ndng d6 2-HG. Pia té bao duge
dat tro lai vao thiét bi i trong thoi gian 24 gid nita. 72 gio sau khi bd sung hop chét
vao,chit phan ing Promega Cell Titer Glo dugc rd bang va dugc trén & ndng do
10mV/dfa. PTa t€ bao dugc l4y ra khoi budng 1 va dé can bing dén nhiét db trong phong.
Tiép d6, 100ul chét phan tng Promega Cell Titer Glo dwoc bd sung vao timg 13 chita méi
trudng. Sau d6, dia té bao dugc dat 1én may lic theo quy dao trong thoi gian 10 phit va
sau d6 duoc dé yén & nhiét do trong phong trong thoi gian 20 phut. Sau do, dia nay duoc
doc d6 phét quang theo thoi gian tich hgp 500 phan nghin gidy (ms).

ICso vé mitc d9 tre ché san sinh 2-HG (ndng dé cua hop chét thir nghiém dé 1am
giam mure d¢ san sinh 2HG 50% so v6i déi ching) & hai dong té bao nay ddi véi cac hop
chét khic nhau c6 cong thitc I duge néu trong Bang 2 trén ddy. Trong sb céc ky hiéu
duge diing trong Bang 2, “A” chi ICs ddi v6i sy trc ché san sinh 2-HG < 0,1pM; “B” chi
ICso d6i vai su we ché san sinh 2-HG ndm trong khoang tir 0,1uM dén 0,5uM; “C” chi
IC5o ddi v6i sy trc ché san sinh 2-HG nim trong khoang tir 0,5uM dén 1uM; “D” chi ICs
ddi véi su e ché san sinh 2-HG nim trong khoang tir 1uM dén 2uM.
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Vi dy C: Tinh 6n dinh chuyén héa cac hop chét ¢6 cong thirc I

Tinh 6n dinh chuyén hoa ctia cac hop cht ¢6 cong thire I c6 thé dugc thir nghiém
theo thir nghiém nghién ctru duéi ddy ty 1& chiét (Eh) va tidu thé gan (LM) dic hiéu loai

¢6 thé duge duoc tinh nhu sau:

1. Dung dich dém A: 1,01 dung dich dém kali phosphat monobazo 0,1M chta 1,0mM
EDTA; dung dich dém B: 1,0l dung dich dém kali phosphat diaxit 0,1M chira 1,0mM
EDTA; dung dich dém C: dung dich dém kali phosphat 0,1M, EDTA 1,0mM, d6 pH=7,4
béng cach chuin d9 700ml dung dich dém B bing dung dich dém A trong khi theo d&i
dung cu do do pH.

2. Céc hop chat quy chiéu (Ketanserin) va cac hop chat thir nghiém dung dich pha manh:
dung dich pha manh 500uM: b sung 10ul dung dich gbc DMSO 10mM vao 190ul
CAN;

dung dich pha manh 1,5uM trong tiéu thé (0,75mg/ml): bd sung 1,5ul dung dich pha
manh 500uM va 18,75ul tiéu thé gan 20mg/ml vao 479,75ul dung dich dém C.

3. NADPH dung dich géc (6mM) dugc diéu ché bing cach hoa tan NADPH vio dung
dich dém C.

4. Phan tan 30ul 1,5X hop chat/dung dich tiéu thé gan trong dia loai 96 16 va ngay lap tirc
bd sung 135ul ACN chira IS vao trude khi bd sung 15ul dung dich dém C vao dé diédu
ché mau thyc tai thoi diém 0 phut.

5. B4 sung 15p1 dung dich gbc NADPH (6mM) véo céc 15 duoc goi 1a Thoi diém 30, va
bit dAu tinh gio.

6. Vao cudi qua trinh @ (0 phut), bd sung 135ul ACN chira chét ndi chudn Osalmid) vao
tht c& cac 16 (30 phit, va 0 phut). Tiép d6, bd sung 15ul dung dich géc NADPH (6mM)

vao céc 18 duoc goi 1a Thoi diém 0.

7. Sau khi dimg phén tng, ly tim hdn hop phan tng véi tbc do 3220g trong thoi gian 10
phut.

8. Chuyén 50ul dich ndi tir timg 15 vao dia mAu loai 96 15 chita 50ul nude siéu tinh khiét
(Millipore) dé phén tich theo phwong phap LC/MS.
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Yéu ciu bao hd
1. Hop chét c6 cong thirc T hodc mudi duge dung, cht hd bién, chat ddng vi hoac

hydrat cua no, trong dé:

R2 0 R¢ cong thuc I

R' 1a C4-Cg carboxyclyl dugce thé tuy v;
mdi R? va R? ddc lap dugc chon tir aryl duoc thé tuy y hodc heteroaryl duge thé tuy y;

R* 1a alkyl, aryl dugc thé tlly ¥, heteroaryl dwoc thé tiy ¥, aralkyl duoc thé tiy ¥, hodc
heteroaralkyl dugc thé tiy v;

vong A 1a vong khong thom 4 dén 6 canh, c6 0 dén 1 nguyén tir khac loai khac duoc
chon tir N, O hodc S, trong d6 vong A tiy y duoc thé br?lng mdt hodc hai nhém R>;

mdi R’ ddc 14p 14 halo; CF3; CN; OR®; N(R®),; C(0)C;-Cy alkyl; C;-Cy haloalkyl; C;-C,
alkyl tiy ¥ dugc thé biang OR® hodc N(R®),; -O-C;-Cy alkyl tiy y dugc thé bang halo,
OR® hodc N(R®)y; -SO,N(R®),; -S0,(C;-Cy alkyl); NR°SO,R®; C5-Cs carboxyclyl tuy ¥
duge thé bang mdt hoge hai nhém R% -0-(C3-Cg carboxyclyl) tiry ¥ duge thé bing mot
ho#c hai nhém RS, heteroaryl 5-6 canh; -C;-C4 alkyl-C(O)O-C,-C, alkyl; hoic -C(O)O-
C;-C,4 alkyl; hoac

mdi R® dc 14p 12 H hoic C;-C; alkyl.

2. Hop chat hodc mudi dugc dung, chit h3 bién, chét déng vi hodc hydrat cua né
theo diém 1, trong d6:

R 12 C4-Cg carboxyclyl tity v dugc thé bing mot dén ba nhém R,

mdi R? va R® doc 18p dugc chon tir aryl hodc heteroaryl, trong d6 aryl hodc heteroaryl

nay doc lap tiy y duoc thé bﬁng mot dén ba nhém R,

R* Ia alkyl, aryl, heteroaryl, aralkyl, hodc heteroaralkyl, trong d6 mdi aryl, heteroaryl,
aralkyl, va heteroaralkyl nay dgc lap tuy y duoc thé béng mot dén ba nhém R
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mdi R® va R” ddc 14p 1 halo; CF3; CN; OR®; N(R®),; C(0)C,-Cy alkyl; Ci-Cy haloalkyl;
Cy-C4 alkyl tily y dugc thé biang OR® hodc N(R®),; -O-C)-C, alkyl tity ¥ dugc thé bing
halo, OR® hoic N(R®),; SO,N(R®),; -S(0)-Cy4 alkyl; SO5(C;-C4 alkyl); NR®SO,RE; C5-Cs
carboxyclyl tiy ¥ dugc thé bang mét hozic hai nhom R®; -O-(C;-Cy carboxyclyl) tuy y
duogc thé bang mot hosic hai nhém R, heteroaryl 5 dén 6 canh; C;-C, alkyl-C(0)0O-C,-Cy4
alkyl; hodc -C(0)0O-C,-C4 alkyl; hoic

mdi R® doc 14p 14 H hoic C;-C; alkyl.

3. Hop chét hoic mubi duge dung, chit hd bién, chét déng vi hodc hydrat cua n6
theo diém 1 hodc 2, trong d6 m&i R* va R* doc 14p 1a aryl tily ¥ duoc thé bing mot dén ba
nhém R’

4, Hop chit hodc mudi duoc dung, chit hd bién, chét déng vi hodc hydrat cua no

theo diém 1 c6 cong thirc Il-a,

0
R! N A
~N 3 A

cong thuc II-a
trong d6 R'® la CR' hoic N; va R' la -F, -SO,NH,, -SO,CH;, -S(O)CH,, -CN,
metoxy, -OCH,0H, -CH,0H, -SO,N(CHj3),, -SO,NHCH3;, -NHSO,CHj3, -CH,CH,0H, -
N(CHjs),, t-butyl, xyclopropyl, -C(OH)(CHj;),, -OCF;, -OCHF,, -O-xyclopropyl, -1-
metyl-xyclopropyl, hodc pyrazolyl.

4
°© Z
—z
(o]

=
=)
rS

5. Hop chit hodc mudi dugc dung, chét hd bién, chit déng vi hodc hydrat cta nd
theo diém bt ky trong sb cac diém tir 1 dén 4, trong d6 R' 1a C, hodc Cg xycloalkyl tuy y
duoc thé béng mot dén hai nhém R7 va R7 di kém véi R 13 halo.

6. Hop chit hodc mudi duoc dung, chit h3 bién, chét déng vi hodc hydrat cta nd

theo diém 5, trong 46 R' 1a
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7. Hop chit hozic mudi duoc dung, chét hd bién, chét ddng vi hoic hydrat cua né

theo diém 5, trong d6 vong A la:

0 N 0
% © o= o~ L
N N -
O TS S

2 2 b

LIl LA

|
W NIV\ *

, hoac , trong d6 % bicu thi diém gan cia vong

A véi gbe amit ¢6 cong thirc va g biéu thi diém gén cta vong A véi RY; va trong do
mdi thanh phan ctia vong A tily ¥ dugc thé bing mot hoic hai nhém R’
8. Hop chit hoac mubi duoc dung, chit h3 bién, chit déng vi hodc hydrat ciia nd

theo diém 7, trong d6 vong A 1a:

|
YV ‘/\’\l N *

hodc

9. Hop chit hodc mudi dugc dung, chit hd bién, chét déng vi hodc hydrat cta no
theo diém 7, trong d6 R* 1a aryl hodc heteroaryl, mdi aryl hoic heteroaryl ty ¥ duge thé
bang moét dén ba nhém R’.

10.  Hop chit hodc mudi dugc dung, chit h3 bién, chét déng vi hodc hydrat cua n6

theo diém 9, trong d6 R* 1a:
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AN N
U')ﬁtt' I\/K

F \__4/ \J / ,

XEEEEE &

hogc N—NH | trong d6 moi

/N

\/3‘

thanh phan ctia R* tuy y dugce thé béng mot hodc hai nhém R’ va mdi R’ doc lap 1a F, Cl,
metyl, CF;, CN, OMe, hoic N(R®),.

11.  Hop chit hodc mudi duoc dung, chét h3 bién, chét déng vi hodc hydrat cia né

theo diém 10, trong d6 R* 1a:

)
)
N/
!
N\
)
()

Vo
s ’ , R100 / R100 , R0

R101

hoge & trong d6 R'” 1a H, metyl, Cl, CF3;, CN, OCHj, hodc N(R®),; va R 13
H, F hoac metyl.
12. Hop chit hodc mubi dugc dung, chat hd bién, chit déng vi hodc hydrat ciia né

theo diém 1 dugc chon tir:
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HN™ 7 HoNT N7

-193-



21962

-194-



21962

-195-



21962

-196-



21962

F
F F
F
0
AN g
ol L T L
O
Z N,
F

. F
F
0 Co
N NL
Ny o
Cl o) N
|
Z > CN
F
BN fhe
LTy
NN
H J° N0
Cl (o) N7
|
Z > CN
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SO,CH;
L=
X
| =
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]
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O G O 0
o CN o CN,

F F
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ja é = LR dal
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FF SO,NH,
0
N L
H Oy
Cl o) N7
|
ZCN

N \
BN
Cl ON\
|/
F
0

OMe

0
N N \.&o
H N

cué oleN

2NN
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CN
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CN
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o

NN 0 NN
H N H |
cl 0 @\ cl 0 A\
| |
Z > CN Z>CN

\
Z -
Q\/\Q I
aQ
: Tz,
Z
o=
—2Z
N\ /
(@]
=z

NC F NC
F F | SN
F F =
0 0
A Lo W U0
H 3 N H I N
0 A 0 A\
I |
Z>CN hoic ZCN

13. Duoc phém chtra hop chit hodc mubi dugc dung, chit hd bién, chét df‘mg vi hodc
hydrat ctia né theo diém bat ky trong s6 cac didm tir 1 dén 12; va chét mang dugc dung,

tlly ¥ con chira tac nhan didu trj bénh thir hai, hitu ich d& diéu trj bénh ung thu, dugc
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chon tir: chat héa trj liéu; chét biét héa; chat didu tri nhim dich; chét didu tri midn dich;
chit diéu trj dang hormon; imatinib; liéu phép gen; vacxin peptit va t& bao hinh cdy; doc

t6 clo tdng hop; va thude va khéng thé danh diu phdng xa.

14.  Hop chét hodic mudi duoc dung, chét h3 bién, chit déng vi hodc hydrat cia nd
theo diém 12, 1a

15.  Hop chat hodc mudi dugc dung, chit hd bién, chit déng vi hodc hydrat ciia nd
theo diém 12, 14

F
0
16.  Hop chét hoic mudi dugc dung, chit hd bién, chit ddng vi hoic hydrat cta né
theo diém 12, 13
F | SN
F%__—L Z
0
N N [i>§o

H Oy ) N
cl 0 T:%j\
|
ZCN

17.  Hop chit hodc mudi duoc dung, chit hd bién, chét déng vi hodc hydrat ciia né
theo diém 12, 1a
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F
F
0
WA U
H " N
F ON\
|
ZNCN

18.  Hop chit hodic mudi duoc dung, chit hd bién, chit déng vi hodc hydrat cia nd
theo diém 12, 1a

HN~-

-Z

F.

B

19.  Hop chét hoic mudi duge dung, chat h3 bién, chit dong vi hodic hydrat cua né
theo diém 12, 1

N
YT

20. Hop chat hodc mudi duge dung, chit hd bién, chit déng vi hoac hydrat cua né-
theo diém 12, 1a
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