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Linh vire k§ thuit dwoc dé cap

Sang ché dé cap dén linh vuc tic nhan duge va, cu thé hon, dé cap dén hop chét

va duge phdm hitu dung dé diéu bién KIF18A.
Tinh trang k§ thuit ciia sing ché

Bénh ung thu 12 mot trong cac bénh phd bién nhit gay khd sé cho loai ngudi va
12 nguyén nhan chinh cia su tir vong trén thé gii. Trong nd luc tim kiém sy diéu tri
hiéu qua hodc su chiia tri d61 v&i mot hodc nhidu bénh ung thu khéc nhau, trong hai thap
ki gin day, nhiéu tdp doan da ddu tu luong 16n thoi gian, cong sirc va tai chinh. Tuy
nhién, cho dén nay, trong s cac phwong phap didu tri va liéu phap ung thu sin c6, chi

c6 mot sO it mang lai mrc d thanh cong dang ké nao do.

Bénh ung thu thudng dic trung bdi sy tang sinh t& bio mét didu hoa. Sy hu hai
d6i v6i mot hodc nhidu gen, chiu trach nhiém d6i véi cac con dudng té bao, ma kiém
soat su tién trién cta su tang sinh théng qua chu trinh t€ bao va chu trinh trung thé, c6
thé gay ra sy mit di ctia sy didu hoa binh thudng clia sy tang sinh té bao. Cac gen bi mat
diéu hoa nay c6 thé ma hoa cho cac chit kim ham khdi u hodc protein giy ung thu khac
nhau, ma tham gia vao ludng su kién, dan dén sy tién trién chu trinh té bao va sy ting
sinh té bao khéng duogc kiém tra. Céc kinaza va protein kinesin khac nhau da dugc xac
dinh, ma déng vai trd trong chu trinh t& bao va sy diéu hoa va su tién trién phan bao cta

té bao phan chia binh thuong va té bao ung thu.

Kinesin 1a dong co phan tir ma déng vai trd quan trong trong su phan chia té bao
va su van chuyén ti ndi bao va bao quan. Kinesin phan bao déng vai trd trong mot vai
khia canh cua su lép rap thoi vo séc, su phén tach nhiém sic thé, su tach trung thé va
dong luc (dugce xem xét trong tai liéu O. Rath and F. Kozielski, Nature Review Cancer,
12:527-39, 2012). Kinesin nguoi dugc phan loai thanh 14 phan ho dua trén d§ twong
ddng trinh ty & trong cai goi 1a “mién van dong”, mién nay hoat tinh ATPaza gy ra su
chuyén dong don huéng doc theo vi éng (MT). Mién khong van dong cta céc protein
nay chiu trach nhiém dbi voi sy gan dbi tuong van chuyén; “dbi twong van chuyén” c6

thé bao gdm dbi twong bit ky trong s6 nhiéu bao quan mang khac nhau, hé gia do truyén
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tin hiéu, va nhidm sic thé. Kinesin st dung ning lwong cia sy thity phan ATP dé van
chuyén dbi twong van chuyén doc theo vi 6ng phan cyc. Do d6, kinesin thudng dugce goi

la cac dong co dinh hudng “dau cong” hodc “dau trir”.

Gen KIF184 thudc vé phén ho Kinesin-8 va 1a dong co dinh huéng dau cdng.
KIF18A duogc tin 1a &nh hudng dén dong luc tai dau cdng cua vi éng tam dong dé diéu
khién sy dinh vi nhiém séc thé dung va su kéo céng thoi vo sic. Su can kiét ciia KIF18A
ngudi ddn dén thoi vo sic dai hon, sy dao dong nhidm sic thé ting lén & pha giita, va su
hoat hoa cta diém kiém tra 1ip rap thoi phan bao & té bao ung thu ¢b tir cung HeLa (MI
Mayr et al, Current Biology 17, 48898, 2007). KIF18A dudng nhu 13 dich kha thi dé
diéu tri bénh ung thu. KIF18A dugc biéu hién qua muc & nhiéu loai bénh ung thu, bao
g6m nhung khong gi6i han & bénh ung thu két trang, vu, phdi, tuy, tuyén tién liét, bang
quang, dau, cb, cd tir cung, va buéng tring. Ngoai ra, sy [am k‘nuyét hodc sy bat hoat di
truyén, hodic su rc ché ciia KIF18A anh hudng dén bo may thoi phan bao & cc dong té
bao ung thu. Cu thé 13, sy e ché ciia KIF18A d3 duogc phat hién 13 gy ra su nging
phén bao, tinh chét c6 thé bi tén thuong di biét ma c6 thé thuc dAy su chét té bao trong
nguyén phan théng qua su chét theo chwong trinh, thAm hoa phan bao, hodc kha ning bi
chét do su da cuc gy ra hodc chét sau khi trugt phan bao trong ki trung gian. Theo do,

¢d nhu cau manh mé& trong viéc tim kiém chat e ché ctia protein KIF18A.

Do d6, su trc ché cta hoat tinh KIF18A ATPaza 1a phuong phap htra hen dé phat

trién tac nhan chéng ung thu méi.
Ban chit ky thuit ciia sing ché

Sang ché d& xudt nhém méi ctia hop chét hitu dung dé diéu bién protein KIF18A
mdt minh hodc trong phtrc hop lién két véi vi 6ng dé diéu tri tinh trang bénh va/hoic

bénh qua trung gian KIF18A, bao gém bénh ung thu, viém, hodc bénh ly 16ng mao.

Hop chét dé xut bdi sang ché ¢ hoat tinh diéu bién KIF18A dua trén MT va, cu
thé 13, hoat tinh tc ché KIF18A. Dé dat duogc diéu nay, sang ché con dé xudt viéc sir
dung céc hop chét ndy, cling nhur 12 mubi dugc dung cua chung, trong viéc diéu ché va
san xuét duoc phim hodc thude dé diéu tri tri liéu, phong ngira, cép tinh hodc mén tinh
d6i v6i bénh va rbi loan qua trung gian KIF18A, bao gdm nhung khong gi6i han &, bénh

ung thu. Do d6, hop chét theo séng ché hitu dung trong viéc san xuat thuc khang ung
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thw. Sang ché con d& xuét quy trinh tao ra hop chét c6 Cong thire I, cling nhur 12 céc hop

chit trung gian hitu dung trong quy trinh nay.

Theo phwong 4n 1, séng ché d& xuit hop chat c6 Cong thie (I), hop chét c6 cong

thire I:
R4
R5
X RX
N' 0
/'\ 1/ R9
2
R X ,I\l
R3
R7 R
R® D;

hodc mudi duoc dung bét ky cta chung, trong do:

X'1a N hoi#c -CRS;

R! 14 -CN, hoic nhém -Z-R'? trong d6 Z 1a -Coalk-, -NR!1-, -NR11SO,-,

-SONR!-, -NR!!-§(=0)(=NH), -S(=0)(=NH)-, -S-, -S(=0)-~, -SO;-, Co.salk-O-,
-(C=0)-, -(C=0O)NR!!-,

-C=N(OH)-, hoic -NR!'(C=0); hodc

nhom -Z-R'2 1a -N=S(=0)-(R'?),, trong d6 cip hai R' theo cach khac c6 thé két
hop v6i nguyén tir luu huynh duoc gin vao mdi trong s6 chung dé tao thanh vong don
vong ¢6 3, 4, 5, hodc 6 canh no hodc no mot phén chtra 0, 1, 2 hodc 3 nguyén tu N va 0,

1, hodc 2 nguyén tr dugc chon tir O va S;
R? 13 halo hoic nhém —Y-R!3, trong d6 Y 1a -Co-salk-, -N(Co-1alk)-Co-salk-,
_C(=0)NR®R¥Cialk), -O-Coalk-, S, S=0, S(=O), -SONRY, hodc
-S(=O0)(=NH)-;
R3 13 H, Ci.alk, hodc Ci.shaloalk;
R*1a H, halo, R* hodc R*;

R3 14 H, halo, C1.salk, hodc Ci-shaloalk;
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R® 13 H, halo, Ci.salk, Ci.4haloalk, -O-C;-salk, hodc -O-R%% trong d6 R%?1a vong
don vong c6 3, 4, 5, hodc 6 canh no hodc no mot phﬁn chtta 0, 1, 2 hodc 3 nguyén tt N

va 0, 1, hodc 2 nguyén tir dugc chon tir O va S;
R’ 1a H, halo, C.galk, hoic Ci-shaloalk;
R® 14 H, halo, Ci-galk, C1.4haloalk, -OH, -O-R®, hoic -O-R?®;

R’ 1a H, halo, Ci.salk, hoic Ci.shaloalk;

R* duoc chon tr nhém gdm

M61 tI‘OI’lg Sé RIOa, RIObJ RlOc, RlOd’ RlOe, RlOf, RlOg’ RIOh, RlOi, va Rle 1a H, halo,
RlOk hoic R101.

hodc theo cach khac, mdi trong sb cap R va R1%, cap R1%va R1%, cap R1% va
R0 cap R1%va R1% hogc cip R va R1% mét cach doc lap, c6 thé két hop v6i nguyén
ttr cacbon duge gin vao mdi trong sb ching dé tao thanh vong don vong ¢6 3,4, 56
canh no hodc no mot phﬁn tao spiro véi vong R*; trong do

vong don vong ¢6 3, 4, 5, 6 canh nay chua 0, 1, 2 hodc 3 nguyén tr N va 0, 1,
hodc 2 nguyén tir dugc chon tir O va S, va ngoai ra trong d6 vong don vong ¢6 3, 4, 5,
6 canh nay dugc thé béng 0, 1, 2 hodc 3 nhom dugce chon tr F, Cl, Br, Ciealk, Ci-
shaloalk, -OR?, -OCj.shaloalk, CN, -NR?R?, hodc oxo;

R 1a H, RM2 hoic R,

R!21a H, R!% ho#c R!%;

R 1a R132 ho#c R13Y;

R% R8s Rk Rlla R12 y3 R132 mot cach doc lap, trong mdi trudng hop, duge

chon tir nhom gé)m c6 vong don vong c6 3, 4, 5, 6, hodc 7 canh hodc hai vong ¢6 4, 5,

4
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6,7,8,9,10, 11, hodc 12 canh no, no mdt ph?m hodc chua no chira 0, 1, 2 hodc 3 nguyén
ti N va 0, 1, hoac 2 nguyén t& dugc chon tir O va S, ma dugc thé béng 0, 1, 2 hodc 3
nhém duogc chon tir F, Cl, Br, Cialk, Cishaloalk, -OR?, -OC;.shaloalk, CN, -C(=O)R®,
-C(=0)0OR?, -C(=O)NR®*R?,

-C(=NR)NR?R?, -OC(=0)R®, -OC(=0)NR?R?, -OC,-alkNR?R?, -OC»-6alkOR?, -
SR?,

-S(=O)R®, -S(=0)R’, -S(=0)NR#R? ~ -NRR?, -N(R®)C(=O)Rb, -
N(R#C(=0)OR®, -N(R*)C(=0)NR?R?,

N(RHC(=NR*NR?R?,  -N(RH)S(=O0)RP, -N(R?)S(=0):NR?R?,  -NR?C,.
calkNR?R?, -NR?C,.salkOR?,

-C1-6alkNR?R?, -C1.6alkOR?, -C1.6alkN(R®)C(=O)R?, -Ci.6alkOC(=O)R®, -Ci.
6alkC(=O)NR?R?,

-C1-6alkC(=0)OR?, R, va oxo;

R4 R8b RIOL RIP RIZ> y3y R1Pmt cach doc 1ap, trong mdi trudng hop, duge
chon tir nhém g6m ¢6 Cr.salk dugc thé béng 0,1, 2,3, 4, hoac 5 nhém dugc chon tir F,
Cl, Br, -OR?, -OCj.shaloalk, hodc CN;

R mét cach doc lap, trong mdi trudmg hop, duoc chon tir nhém gdm c6 vong
don vong ¢6 3, 4, 5, 6, hodc 7 canh hodc hai vong c6 4, 5, 6,7, 8,9, 10, 11, hodc 12 canh
no, no mot ph?m hodc chua no chira 0, 1, 2 hodc 3 nguyén t N va 0 hodc 1 nguyén tu
duoc chon tir O va S, ma dugce thé béng 0, 1, 2 hodc 3 nhém dugc chon tix F, Cl, Br, Ci.
salk, Ci.shaloalk, -OR?,

-OCi4haloalk,CN, -C(=O)RP, -C(=0)OR? -C(=O)NR?R? -C(=NR*NR’R?,
-OC(=O)R®, -OC(=0O)NRR?,

-0C;.6alkNR?R?, -OC6alkOR?, -SR?, -S(=0O)R®, -S(=0):RP, -S(=0);NR*R?, -
NR?R?, -N(R*)C(=0)R®,

-N(R*)C(=0)OR?,-N(R¥)C(=0)NRR?, -N(R*)C(=NR*NRR?, -N(R®)S(=0)2R?,
-N(R*)S(=0),NR*R?,

-NR?Cj.6alkNR?R?, -NR2Cr.¢alkOR?, -CrsalkNR*R?, -Ci.calkOR?,  -Ci.
salkN(R?)C(=O)R®,
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-C16alkOC(=O)RP, -C1.6alk C(=0)NR?R?, -C1.6alkC(=0)OR?, va oxo;
R? mot cach ddc 1ap, trong mdi truong hop, 1 H hodc RP; va

R mét cach doc 1ap, trong mdi trudng hop, 13 Ci.ealk, phenyl, hodc benzyl, trong
do Ci-salk duoc thé béng 0,1, 2 hoac 3 phﬁn ttr thé duogc chon tir halo,

-OH, -OCj.alk, -NH;, -NHC.alk, -OC(=0)C1.alk, hodc -N(Ci.4alk)Ci.salk; va
phenyl hodc benzyl dugce thé be“mg 0,1,2hoac3 ph?ln ttr thé duoc chon tir halo, C1.4alk,
Ci-zhaloalk,

-OH, -OCj.salk, -NHa, -NHCj.salk, -OC(=0)Ci.4alk, hodc -N(Ci-4alk)Ci-salk.

Theo phuong 4n 2, sang ché dé xuit hop chét trong d6 X' 14 N; ¢6 cong thire (Ta):
10a

R1 0j R R10b
R10i R10c
R4 R10d

RS N
| 0
e .

R7 R

R? (Ta)

I—=z

Theo phwong an 3, sang ché d& xuit hop chat trong d6 X' 12 -CR®; c6 cong thirc
(Ib):

10a

R10} R10b
R10i R100
4 R10d

R
RS N
N
N| o
9
R2 = N R
RS A
R7 R'
RS (Ib).

Theo phuong 4n 4, sang ché dé xuét hop chét trong d6 R? 1a H hodc metyl. Tét
hon 13, R? 1a H.

Theo phuong 4n 5, séng ché d& xut hop chét trong d6 mdi trong s6 R1%, R1%,
RI0e RIOF R10z RI0h R10i v3 R10 |3 H, halo, Ci.salk, hodc Ci4haloalk; va mdi trong sb

cip R1% va R'% két hop véi nguyén tir cacbon duge gan vao moi trong so ching tao
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thanh vong don vong c6 3, 4, hodc 5 canh no tao spiro v&i vong R; trong d6 vong nay
chua 0, 1, 2 hodc 3 nguyén tir N va 0, 1, hodc 2 nguyén tir dugc chon tir O va S.

Theo phuong 4n 6, sang ché d& xuét hop chit trong d6 mdi trong s& R0, R104,
R10e RI0f R10g RI0h RI0 3 R1% [3 H, metyl, hoic etyl; va mdi trong sb cap R1%2 va R10
két hop v6i nguyén tir cacbon dwoc gin vao mdi trong sd ching tao thanh vong

xyclopropyl, xyclobutyl, hodc xyclopentyl tao spiro véi vong R*.

Theo phuong 4n 7, sing ché d& xuét hop chét theo cac phuong n 1-6, hozic mudi

dugc dung cua ching, trong d6 nhém W«Lw dugc chon tu:

duogc dung cia chung, trong 6 nhom
Theo phuong 4n 9, sang ché dé xuit hop chét theo cac phuong 4n 1-8, hodc mubi
duge dung cia ching, trong d6 R! 1a -CN, hodc nhém -Z-R'2, trong d6 Z 1a lién két, -
NH-, -NHSO3-, -SO,NH-, -S(=0)(=NH)-, -S-, -S(=0)-, -SO»-, -(C=0)-, -(C=O)NH-,
hodc -NH(C=0)-; va R'? dugc chon tir:
(@) H;

(b)  xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, oxiranyl, oxetanyl,
tetrahydrofuranyl, azetidinyl, imidazolyl, morpholinyl, pyrolidinyl, piperazinyl,
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o, 0

o T S S A
0 O O
<Y “

hoic 3 nhém duoc chon tir trong d6 mdi vong duoc thé béng 0, 1,2 hoac 3 OH, F, metyl,
-CH,OH, -C(=0O)OCHgs,

, hodc ; trong do mdi vong nady dugc thé béng 0,1,2

-C(=0)OC(CHs3)3, NH», CN, va oxo; hodc

(¢) Cisalk duoc thé béng 0, 1, 2 hoac 3 OH, F, -C(=0)OCHj3, -NH,,
-NH(CH3), hoac -N(CH3)s.

Theo phuong 4n 10, sang ché d& xuit hop chét theo cac phuong 4n 1-9, hoic
mubi dugc dung ciia ching, trong d6 R! 1a -CN, hoic nhém -Z-R'?, trong d6 Z khong
c6 mit, 1a -NH-, -NHSO-, -SO;NH-, -S(=0)(=NH)-, -S-, -S(=0)-, -SOs-, (C=0)-,
-(C=0O)NH-, hodc -NH(C=0)-; va

(1) RZIAH;

(b)  R!?1a oxetanyl, xyclopropyl; ho#c

(¢)  R!?1aCialk duoc thé bing 0, 1, 2 hodc 3 nhém OH.

Theo phuong 4n 11, sang ché dé xuit hop chét theo cac phuong 4n 1-10, hoic
mubi dugc dung ciia ching, trong d6 nhém -Z-R'? 1a -N=S(=0)-(R'?),, trong d6 cap hai
R!2 theo cach khéc c6 thé két hop véi nguyén tir luu huynh duge gén vao mdi trong s6
chung dé tao thanh vong don vong c6 3, 4, 5, hodc 6 canh no hodc no mot phﬁn chtra 0,

1, 2 hodc 3 nguyén tir N va 0, 1, hodc 2 nguyén tu dugc chon tir O va S; ma dugc chon

tu:

N

oy (\o
(e} S O\ \)
x Ng
Yl R
N ,~Jw , hodc :

Theo phuong 4n 12, séng ché dé xuét hop chét theo cac phuong 4n 1-11, hodc
mubi dugc dung clia chiing, trong d6 R! 1a nhom -Z-R'%, trong d6 Z 1a -NHSO:- hoic -
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SO,NH-; va R'2 13 oxetanyl, xyclopropyl, hodc R'2 1a Cisalk duoc thé bang 0, 1, 2 hoic
3 nhém OH.

Theo phuong 4n 13, sang ché dé xudt hop chét theo cic phuong 4n 1-12, hodc
mudi duoc dung cta ching, trong d6 R! 14 nhém -Z-R'2, trong d6 Z 1a -NHSO»- va R1?
1a —CH»-CH>-OH.

Theo phuong 4n 14, sang ché dé xuit hop chét theo cic phurong 4n 1-13, hoic
mubi duge dung cta ching, trong d6 R? 13 halo hodc nhém —Y-R'3, trong d6 Y 1a lién
két, -NH-, -NH-(CH2)o.4-, hodc -O-(CHz)o4; va R1? 12 vong don vong ¢6 3, 4, 5, 6, hoidc
7 canh hodc hai vong ¢6 4, 5,6, 7, 8,9, 10, 11, hodc 12 canh no, no mot phén hodc chua
no chira 0, 1, 2 hodc 3 nguyén t&r N va 0 hoéc 1 nguyén tir dugc chon tir O va S, ma duogc
thé béng 0, 1, 2 hodc 3 nhom dugce chon tir F, Cl, Br, Cialk, Cishaloalk, -OH, -OC;.

shaloalk, CN, R, va oxo; hoiic

R131a Cralk dugce thé béng 0,1, 2, 3, 4, hodc 5 nhém dugc chon tu F, Cl, Br, -
OH, -OCj.shaloalk, hoac CN.

Theo phuong an 15, sang ché dé xuét hop chét theo cac phuong an 1-14, hoidc
mudi duge dung ciia chung, trong d6 R? 12 vong don vong c¢6 5 hodc 6 canh no trong dé
mdi vong nay chira 0, 1, hodc 2 nguyén ti N va 0 hodc 1 nguyén tu O, va trong d6 moi
vong nay dugc thé bang 0, 1, 2 hodc 3 nhém duge chon tr F, Cl, Br, Cr.salk, C14haloalk,
-OH, -OCj.shaloalk, CN, R, va oxo.

Theo phuong an 16, sang ché d& xuét hop chét theo cac phuong 4n 1-15, hodc
mudi dugce dung ciia ching, trong d6 R? 14 (a) halo; (b) nhém —Y-R'3, trong d6 Y 1a lién
két; va R" 1a morpholinyl, piperidinyl, azetidinyl, pyrolidinyl, xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, piperazinyl, tetrahydrofuranyl,
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| ; trong d6 mdi
vong nay dugc thé bang 0, 1, 2 hodc 3 nhém dugc chon tir F, Cl, Br, metyl, CF3, -OH,
-OCHF;, CN, va oxo; ho#c (c) nhém —Y-R', trong d6 Y 1a NH, -O-, -O-(CHy)-, -O-
(CH2)-(CHa)-, hodc

0] O
-0-(CH,)-(CH2)-(CHz)-, va trong d6 R3 1a g ; EIE ; ﬁﬁl); hoic RB 1a

Cr.salk dugc thé bé“mg 0, 1, 2, 3, 4, hoac 5 nhém dugc chon tit F, Cl, Br, metyl, CF3, -
OH, hodc CN.

Theo phuong an 17, sang ché @& xuét hop chét theo cic phuong an 1-16, hodc
mudi dugc dung ctia ching, trong d6 R? 1a morpholinyl hodc piperidinyl dugc thé bang
0, 1, 2 hodc 3 nhom dugc chon tr F, Cl, Br, metyl, CF3, -OH, -OCHF, CN, hodc oxo.

Theo phuong 4n 18, sang ché d& xuit hop chét theo cac phuong én 1-17, hodc
mubi duge dung ctia chting, trong d6 R? 14 morpholinyl dugc thé bf‘mg 1, 2 hoac 3 nhéom

metyl.
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Theo phuong an 19, sang ché dé xuit hop chét theo cac phuong an 1-18, hodc
mudi duge dung ctia ching, trong d6 R? 14 piperidinyl duge thé bang 1, 2 hodc 3 nhom

floro.

Theo phuong 4n 20, sang ché dé xudt hop chét theo cac phuong 4n 1-19, hodc

mudi dugc dung ctia ching, trong d6 R? 1a

Wj T E@;
F % : % hose B

Theo phuong 4n 21, sang ché dé xuit hop chét theo cac phuong an 1-20, hoic
mudi duge dung cta chung, trong d6 Z 1a lién két, -NH-, -NHSO»-, -SO;NH-, -

N=S(=0)<(R%); (trong d6 mdi R!! mdt cach doc lap dwgc chon tir nhém gdm cé H,
metyl, hodc isopropyl), -S(=0)(=NH)-, -S-, -S(=0)-, -SO»-, -(C=0)-, -(C=O)NH-, hodc
NH(C=O)-

Theo phuong 4n 22, sang ché dé xuit hop chét theo cac phurrong 4n 1-21, hodc
mudi duoc dung ctia chung, trong d6 R!? dwoc chon tir (a) H; (b) Cisalk duge thé bang
0, 1, 2 hodc 3 nhém dugce chon tir F, Cl, Br, -OH, -OCH3, hoac xyclopropyl; hoac (c)
vong don vong ¢c6 3, 4, 5, 6, hodc 7 canh no, no mot phé"ln hodc chuano chira 0, 1, 2 hoac
3 nguyén ti N va 0 hodc 1 nguyén tir dugc chon tir O va S, ma dugc thé bang 0, 1, 2
hodc 3 nhém dugce chon tir F, Cl, Br, Ciealk, Cig4haloalk, -Ci6alkOH, -OH, -OCHjs,
-NH3, hoac oxo.

Theo phwong 4n 23, sang ché dé xuit hop chét theo cac phuong 4n 1-22, hoic
mubi dugc dung cia ching, trong d6 R!> duge chon tir xyclopropyl, xyclobutyl,
xyclopentyl, oxetanyl, azetidinyl, tetrahydrofuranyl, hodc 1,3,4-oxathiazinanyl.

Theo phuong 4n 24, sang ché dé xuét hop chét theo cac phuong an 1-23, hodic
mudi duge dung cua chung, trong d6 R* dugc chon tir (a) H; (b) Cisalk dugc thé b%mg
0, 1, 2 hodc 3 nhom OH; hodc (c) xyclopropyl.

Theo phuong 4n 25, sang ché d& xuét hop chét theo cc phwong an 1-24, hoic

mudi dugc dung ctia chiing, trong d6 R* 12 metyl.

11
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Theo phuong an 26, sang ché d& xuit hop chét theo cac phuong 4n 1-25, hoic

mudi duoc dung cta ching, trong d6 R 1a H.

Theo phuong an 27, sang ché d& xuit hop chit theo cac phuong 4n 1-26, hoic

mudi dugc dung cia ching, trong d6 R® 13 H hoic F.

Theo phuong an 28, sang ché dé xuit hop chat theo cac phwong 4n 1-27, hodc

mudi dugc dung cua ching, trong d6 R” 1a H hoac F.

Theo phwong an 29, sang ché d& xuit hop chét theo cac phuong 4n 1-28, hoic

mudi duge dung cia ching, trong d6 R® 13 H.

Theo phuong an 30, sang ché dé xuit hop chét theo cac phuong 4n 1-29, hoic

mudi dugc dung cua ching, trong d6 R® 1a H.

Theo phuong 4n 31, sang ché dé xuit hop chét, hodc mubi duge dung ctia chung,

duogc chon tir:

Vidu#

Cau tric hoa hoc

Tén

N-(2-((1-Hydroxy-2-metylpropan-
2-yl)amino)-6-metylpyrimidin-4-
yl)-4-(metylsulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

N-(2-((1-Hydroxy-2-metylpropan-
2-yl)amino)-6-metylpyrimidin-4-
y1)-4-(N-(3-metyloxetan-3-
yl)sulfamoyl)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit

N-(2-(2-Hydroxypropan-2-
yl)pyrimidin-4-yl)-4-(N-(3-
metyloxetan-3-yl)sulfamoyl)-2-
(6-azaspiro[2.5]octan-6-

yl)benzamit

12
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Vidu# Céu trac héa hoc Tén
N-(2-(4,4-Diflopiperidin-1-
56 yDpyridin-4-yl)-4-(N-(3-
2-4 N: 1 70 metyloxetan-3-yl)sulfamoyl)-2-
N N
F—,Q H/U\©\S/H\b (6-azaspiro[2.5]octan-6-
" ok © yl)benzamit
N-(2-(4,4-Diflopiperidin-1-y1)-6-
ES metylpyrimidin-4-y1)-4-((1-
2-8 )N\\Jl o N metylxyclopropan)-1-
N"ONTON
,:_7@ H N?\\S\/é sulfonamido)-2-(6-
F H O azaspiro[2.5]octan-6-yl)benzamit
(R)-4-((2-
Hydroxyetyl)sulfonamido)-N-(6-
3 NJE\ 0O °N metyl-2-(2-
(\N SN o metylmorpholino)pyrimidin-4-
o H N,“s\\/\/OH yl)-2-(6-azaspiro[2.5]octan-6-
H O yl)benzamit
% N-(2-(4,4-Diflopiperidin-1-y1)-6-
N metylpyrimidin-4-yl1)-4-((2-
4 |
_O)\\N N 0,0 hydroxyetyl)sulfonamido)-2-(6-
- ¢ ﬁ's\/\OH azaspiro[2.5]octan-6-yl)benzamit
(R)-N-(2-(4,4-Diflopiperidin-1-
% y1)-6-metylpyrimidin-4-yl)-4-((2-
5-1 /Nk\/ | j\é\ hydroxy-1-
N N N 00
H N 1 2-(6-
F_FQ H,s\‘/\OH metyletyl)sulfonamido)-2-(6
azaspiro[2.5]octan-6-yl)benzamit
(S)-N-(2-(4,4-Diflopiperidin-1-
% yl)-6-metylpyrimidin-4-yl)-4-((2-
5-2 /Nk: D hydroxy-1-
N7 NN \[ j Q0 .
F;,Q H N’\S ~on metyletyl)sulfonamido)-2-(6-
noE azaspiro[2.5]octan-6-yl)benzamit

13
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Vi du # Céu triic héa hoc Tén

% N-(2-(4,4-Diflopiperidin-1-y1)-6-
45\ metylpyrimidin-4-yl)-4-

(etylsulfonamido)-2-(6-

6-7

\\ //

S azaspiro[2.5]octan-6-yl)benzamit

IZ

\ N-(2-(3,3-Difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-

NZ O °N
7 ol
N)%N N 0 hydroxyetyl)sulfonamido)-2-(6-
F—7C/ H \\S ~_-OH
F H’ v

azaspiro[2.5]octan-6-yl)benzamit

(R)-N-(2-(4,4-Diflopiperidin-1-
% yl)-6-metylpyrimidin-4-yl)-5-flo-
)\ 4-((2-hydroxy-1-
s metyletyl)sulfonamido)-2-(6-
F I N” WAOH

azaspiro[2.5]octan-6-yl)benzamit

(S)-N-(2-(4,4-Diflopiperidin-1-
y1)-6-metylpyrimidin-4-yl1)-5-flo-

8-2 )\Jj\ 4-((2-hydroxy-1-
7@ \\S//\/\ oH metyletyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit

(R)-N-(2-(3,3-Difloazetidin-1-yl)-
% 6-metylpyrimidin-4-yl)-4-((2-
10-1 j’\\ﬁ o N hydroxypropyl)sulfonamido)-2-
FQC/N N NJ\@\N?\SU\OH (6-azaspiro[2.5]octan-6-
H

yl)benzamit

(8)-N-(2-(3,3-Difloazetidin-1-yl)-
% 6-metylpyrimidin-4-yl)-4-((2-

\\ // : (6-azaspiro[2.5]octan-6-

10-2 /ij\ hydroxypropyl)sulfonamido)-2-

yl)benzamit
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(hydroxymetyl)etyl)sulfonamido)-

Vidu# Céu tric hoa hoc Tén
% N-(2-(4,4-diflopiperidin-1-y1)-6-
. )N\\ ﬁ o >N metylpyrimidin-4-yl)-4-((2-
7@\1 NN hydroxyetyl)sulfonyl)-2-(6-
" F dﬁg\/OH azaspiro[2.5]octan-6-yl)benzamit
(S)-N-(2-(4,4-Diflopiperidin-1-
% y1)-6-metylpyrimidin-4-yl)-4-((1-
13-1 Nj‘\ij\N i hydroxypropan-2-yl)sulfonyl)-2-
F7© HJ\©\S /'\/OH (6-azaspiro[2.5]octan-6-
" d'o yl)benzamit
(R)-N-(2-(4,4-Diflopiperidin-1-
% y1)-6-metylpyrimidin-4-yl)-4-((1-
13-2 Nj]:b\N T ) hydroxypropan-2-yl)sulfonyl)-2-
F‘/(\/ H . /g\/OH (6-azaspiro[2.5]octan-6-
" "o yl)benzamit
N-(2-(4,4-Diflopiperidin-1-yl)-6-
% metylpyrimidin-4-yl)-4-((1-
14 N/I\LJJ\N ) hydroxy-2-metylpropan-2-
F7© H SX/OH yl)sulfonyl)-2-(6-
" do azaspiro[2.5]octan-6-yl)benzamit
ES N-(2-(4,4-Difloxyclohexyl)-6-
15 NJE\ 0 "N metylpyrimidin—4-yl)-4-((2-
7@)\\,\] N Q.0 hydr(_)xyetyl)sulfo?a_mldo)-2-(6j
F 7 N/S ~on azaspiro[2.5]octan-6-yl)benzamit
(R)-N-(2-(4,4-Diflopiperidin-1-
% yl)-6-metylpyrimidin-4-yl)-4-((2-
Nﬁ O °N flo-1-
16-1 " )k@

2-(6-azaspiro[2.5]octan-6-

yl)benzamit
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Vidu# Céu trac héa hoc Tén
(S)-N-(2-(4,4-Diflopiperidin-1-
% y1)-6-metylpyrimidin-4-yl)-4-((2-

flo-1-

NS 0 N
16-2 )\\J\/]L .
F‘/O\l N" N Q§9 (hydroxymetyl)etyl)sulfonamido)-
»
F H

\(\OH 2-(6-azaspiro[2.5]octan-6-
F

yl)benzamit
% N-(2-(4,4-Diflopiperidin-1-
17 /,@\ o >N yl)pyridin-4-yl)-4-(N-(2-
‘O N N H hydroxyetyl)sulfamoyl)-2-(6-
F N
F 6’8\\0 ~"TOH | azaspiro[2.5]octan-6-yl)benzamit
% 2-(6-Azaspiro[2.5]octan-6-y1)-4-
181 NJI o0 >N (R-xyclopropylsulfonimidoyl)-N-
7@1/& NN A (2-(4,4-diflo-1-piperidinyl)-6-
F
F d’S‘N y metyl-4-pyrimidinyl)benzamit
% 2-(6-Azaspiro[2.5]octan-6-yl)-4-
182 Nﬁ o >N (S-xyclopropylsulfonimidoyl)-N-
QAN N A (2-(4,4-diflo-1-piperidinyl)-6-
F W
e 6’8‘\1\1 y metyl-4-pyrimidinyl)benzamit

(N'-(2-(4,4-Diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)-2-(6-

20 NJI o) ‘NE
N/k\N N azaspiro[2.5]octan-6-
F‘Q ; NH, yl)terephthalamit
F
o)

FZ/ 4-(Azetidin-3-ylsulfonyl)-N-(2-
N7 o >N (4,4-diflopiperidin-1-yl)-6-
21 Py -
/Q\J N ” //:/NH metylpyrimidin-4-yl)-2-(6-
F L O"S“ azaspiro[2.5]octan-6-yl)benzamit
6]
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Vi dy # Cu triic héa hoc Tén
% N-(2-(4,4-Diflopiperidin-1-yl)-6-
N7 o >N metylpyrimidin-4-yl)-4-((1-
22 Py
Q NTTN /C/N/ metylazetidin-3-yl)sulfonyl)-2-(6-
F o azaspiro[2.5]octan-6-yl)benzamit
@)

hodc mudi dugc dung bét ky cta ching.

Theo phwong an con 31a, sang ché dé xuat N-(2-((1-Hydroxy-2-metylpropan-2-
yl)amino)-6-metylpyrimidin-4-yl)-4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hoic mudi dugce dung cia ching.

Theo phuong 4n con 31b, sang ché dé xuét N-(2-((1-Hydroxy-2-metylpropan-2-
yl)amino)-6-metylpyrimidin-4-yl)-4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit, hoic mubi dugc dung ciia chiing.

Theo phuong 4n con 3lc, sing ché dé xudt N-(2-(2-Hydroxypropan-2-
yl)pyrimidin-4-yl)-4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hodc mubi dugc dung ctia chiing.

Theo phwong 4n con 31d, sing ché dé xuét N-(2-(4,4-Diflopiperidin-1-
yl)pyridin-4-y1)-4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[ 2.5 Joctan-6-

yl)benzamit, hodc mudi duge dung ctia ching.

Theo phuong 4n con 3le, sing ché dé xuét N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-y1)-4-((1-metylxyclopropan)-1-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit, hodc mudi duoc dung cia ching.

Theo phuong 4n con 31f, sang ché dé xuét (R)-4-((2-Hydroxyetyl)sulfonamido)-
N-(6-metyl-2-(2-metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit, hodc mudi dugc dung clia ching.

Theo phuong an con 31g, sang ché d& xuét N-(2-(4,4-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit, hodc mudi duge dung cta ching.

Theo phuong an con 3 1h, sang ché @& xuét (R)-N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-y1)-4-((2-hydroxy- 1-metyletyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit, hodc mudi duoc dung ciia ching.
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Theo phwong 4n con 311, sang ché d& xuét (S)-N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-yl)-4-((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit, hodc mubi duoc dung ctia chiing.

Theo phuong 4n con 31j, sang ché d& xudt N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-yl)-4-(etylsulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit, hodc

muoi dugc dung ctia chiing.

Theo phuong 4n con 31k, sang ché dé xuét N-(2-(3,3-Difloazetidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hoic mudi dugc dung cia ching.

Theo phuong an con 311, sang ché dé xuét (R)-N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-yl)-5-flo-4-((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit, hodc mudi duoc dung ciia ching.

Theo phuong 4n con 31m, sang ché dé& xuat (S)-N-(2-(4,4-Diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)-5-flo-4-((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit, hodc mudi duoc dung cia ching.

Theo phuong an con 31n, séng ché d& xuét (R)-N-(2-(3,3-Difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit, hozic mudi dugc dung ctia ching.

Theo phuong 4n con 310, sang ché dé xuét (S)-N-(2-(3,3-Difloazetidin-1-y1)-6-
metylpyrimidin-4-yl)-4-((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hodc mubi dugc dung cta ching.

Theo phuong 4n con 31p, sang ché d& xuit N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit, hodc mudi duogc dung ctia ching.

Theo phuong 4n con 31q, sang ché dé xuét (S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((1-hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit, hodc mudi duge dung ctia ching.

Theo phuong 4n con 31r, sang ché dé xuit (R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((1-hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hodc mubi duge dung cia chiing.
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Theo phuong 4n con 31s, sang ché d& xuit N-(2-(4,4-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((1-hydroxy-2-metylpropan-2-yl)sulfonyl)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit, hosc mudi duge dung cia ching.

Theo phwong 4n con 31t, sang ché d& xuit N-(2-(4,4-Difloxyclohexyl)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hoic mudi duge dung cia ching.

Theo phwong 4n con 31u, sang ché d& xuét (R)-N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-yl)-4-((2-flo-1-(hydroxymetyl)etyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit, hodc mubi duge dung ctia chiing.

Theo phuong an con 31v, sang ché dé xudt (S)-N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-y1)-4-((2-flo-1-(hydroxymetyl)etyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit, hodc mudi duge dung cia ching.

Theo phuong 4n con 31w, sing ché dé& xuit N-(2-(4,4-Diflopiperidin-1-
yl)pyridin-4-y1)-4-(N-(2-hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hozc mudi dugc dung cia ching.

Theo phuong &n con 31x, sdng ché dé xuét 2-(6-Azaspiro[2.5]octan-6-y1)-4-(R-
xyclopropylsulfonimidoyl)-N-(2-(4,4-diflo-1-piperidinyl)-6-metyl-4-
pyrimidinyl)benzamit, hodc mudi duoc dung ciia chung.

Theo phuong an con 31y, sang ché @& xuét 2-(6-Azaspiro[2.5]octan-6-y1)-4-(S-
xyclopropylsulfonimidoyl)-N-(2-(4,4-diflo-1-piperidinyl)-6-metyl-4-
pyrimidinyl)benzamit, hodc mudi dugc dung ciia chung.

Theo phuong 4n con 31z, sang ché dé xuét (N'-(2-(4,4-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)terephthalamit, hodc mubi  duge
dung cuia chung.

Theo phuong 4n con 31aa, sang ché d& xuit 4-(Azetidin-3-ylsulfonyl)-N-(2-(4,4-
diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit,

hodc muoi dugce dung cta chung.

Theo phuong an con 31ab, sang ché d& xuit N-(2-(4,4-Diflopiperidin-1-y1)-6-
metylpyrimidin-4-yl)-4-((1-metylazetidin-3-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-

yl)benzamit, hodc mudi dugc dung cta chiing.
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Theo phuong 4n 32, sang ché dé xuét duge phdm cé chira hop chét, hodc mubi
dugc dung cia ching, theo phuong 4n bét ky trong sé cac phuong 4n tir 1 dén 31, va

chét pha lodng hogc chit mang duoc dung.

Theo phuong 4n 33, sang ché d& xuit phwong phap didu tri tinh trang bénh ma
¢6 thé duoc didu tri bang chét &rc ché KIF18a, phuong phép nay cé chira viéc ding cho
bénh nhan can chung luong hiru hidu dé diéu tri ctia hop chét theo cac phwong 4n tir 1

dén 31, hoic dugc phém theo phuong an 31.

Theo phuong 4n 34, sang ché d& xuit phuong phap theo phuong an 33, trong d6
tinh trang bénh 13 bénh ung thu dugc chon tir nhém gdm c6 (a) khéi u rén hodc ¢6 ngudn
gbc huyét hoc duoc chon tir bénh ung thu ciia bang quang, ndi mac tr cung, té bao vay
phéi, v, két trang, than, gan, phdi, bénh ung thur phéi té bao nho, thuc quan, tai mat,
ndo, diu va cb, budng trimg, tuy, da day, ¢b tir cung, tuyén gidp, tuyén tién liét va da,
(b) khdi u tao mau cia dong lympho dugce chon tir bénh bach cAu, bénh bach cau té bao
lympho cép tinh, bénh bach ciu nguyén bao lympho cép tinh, u lympho t€ bao B, u
lympho té bao T, u lympho Hodgkin, u lympho khéng Hodgkin, u lympho té bao 16ng
va u lympho Burkett, (¢) khdi u tao mau ciia dong tily duge chon tlr bénh bach cau tiy
cap tinh va man tinh, hdi ching loan san tdy va bénh bach cdu tién tay bao (d) khdiu c6
ngudn gbe trung mod duogc chon tir sarcdm X0 va sarcom co van, (e) khéi u ctia hé than
kinh trung wong va ngoai bién dugc chon tir u bao hinh sao, u nguyén bao than kinh, u
than kinh dém va u t& bao schwann, hodc (f) u melanin, u tinh bao, u quai 4c tinh, sarcom
xuong, ching khé da sic t6, u qua san simg, bénh ung thu thé nang tuyén giap hodc

sarcOm Kaposi.

Theo phuong 4an con 34a, sang ché dé xuét phuong phap theo phwong 4n 33,
trong d6 tinh trang bénh 1a bénh ung thu dugc chon tir nhém gém ¢6 u melanin, bénh
ung thu tuyén tién liét, bénh ung thu c¢d tir cung, bénh ung thu vii, bénh ung thu két
trang, sarcoOm, hodc bénh bach cAu. Xem: Zhang C. et. al., “Kif18A is involved in human
breast  carcinogenesis”,  Carcinogenesis, 2010  Sep;31(9):1676-84.  doi:
10.1093/carcin/bgq134. Epub 2010 Jul 1. Cling xem: (1)
https://www.proteinatlas.org/ENSG00000121621-KIF18A/pathology; (2) Nagahara,
M. et. al., “Kinesin 18A expression: clinical relevance to colorectal cancer progression”,
Int. J. Cancer: 129, 2543-2552 (2011) VC 2011 UIC; va (3) Yu, Y. et. al., “The Role of

Kinesin Family Proteins in Tumorigenesis and Progression - Potential Biomarkers and
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Molecular Targets for Cancer Therapy”, Cancer 2010;116:5150—-60. VC 2010 American
Cancer Society. Theo phuong 4n con 34b, sang ché dé xudt phuong phap theo phuong
an 33, trong d6 tinh trang bénh 13 bénh bét ky trong s6 bénh ung thu dugc xac dinh theo
cac phuong an (a), (b), (¢), (d), (e), hodc (f).

Theo phuong an 35, sang ché dé xuét phuong phap 1am giam kich thuéc ctia khbi
u rén & d6i tuong, phuong phap nay cé chira viée ding cho dbi twong can chung lrong
hitu hidu dé didu tri ctia hop chit theo phurong an bat ky trong sd cac phuong an tir 1 dén

31, hodc duge phdm theo phuong 4n 32.

Theo phwong 4n 36, sang ché dé xuit phuwong phép diéu trj rdi loan ting sinh té
bao & dbi twong, phuong phap nay cé chira viée ding cho dbi twong can ching luong
hiru hidu dé diéu tri ciia hop chit theo phwong 4n bit ky trong s6 cac phwong 4n tir 1 dén

31, hodc dugc phdm theo phuwong 4n 32.

Theo phuong 4n 37, sang ché dé xuét phuwong phap tic ché KIF18A trong té bao,
¢ chira viée cho té bao tiép xuc véi hop chét, hodic mudi duoc dung cda chung, theo
phuong 4n bat ky trong s6 cac phuong 4n tir 1 dén 31, hodc dugc phim theo phuong an

32.

Theo phuong an 38, sang ché dé xuit str dung ctia hgp chit hodc mubi duge dung
ctia hop chét theo phwong 4n bit ky trong sd cac phuong an tir 1 dén 31, hodc duoc
phém theo phuong an 32, dé diéu ché thubc dé diéu tri tinh trang bénh ma cé thé dugc

didu tri bang chét trc ché KIF18a.

Theo phuong 4n 39, sang ché dé xuét sir dung theo phuong 4n 38, trong d6 tinh
trang bénh 1 bénh ung thu dugc chon tir nhém gdm c6 (a) khéi u rén hodc c6 ngudn gdc
huyét hoc dugc chon tir bénh ung thu ctia bang quang, ndi mac t cung, té bao vay phdi,
v, két trang, than, gan, phéi, bénh ung thu phéi té bao nhd, thuc quén, ti mat, ndo, dau
va cb, budng tring, tuy, da day, cb tir cung, tuyén giap, tuyén tién liét va da, (b) khdiu
tao mau cuia dong lympho dugc chon tur bénh bach ciu, bénh bach ciu té bao lympho
cép tinh, bénh bach ciu nguyén bao lympho cép tinh, u lympho té bao B, u lympho té
bao T, u lympho Hodgkin, u lympho khong Hodgkin, u lympho té bao 16ng va u lympho
Burkett, (c) khéi u tao mau ctia dong tiry dugc chon tir bénh bach cdu tiy clp tinh va
man tinh, hdi ching loan san tiy va bénh bach cdu tién tay bao (d) khdi u c6 ngudn gbc

trung md dugc chon tlr sarcdm xo va sarcdm co van, (e) khoi u cta h€ than kinh trung
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uong va ngoai bién dugc chon tir u bao hinh sao, u nguyén bao than kinh, u than kinh
dém va u t€ bao schwann, hodc (f) u melanin, u tinh bao, u quai 4c tinh, sarcom xuong,
chirng kho da sic t0, u qué san sirng, bénh ung thu thé nang tuyén gidp hodc sarcdm

Kaposi.

Theo phuong 4n con 39a, sang ché dé xuét viéc sir dung theo phuong 4n 33, trong
d6 tinh trang bénh 13 bénh bt ky trong sb bénh ung thu dugc xac dinh theo cac phuong
an (a), (b), (c), (d), (e), hodc (f).

Theo phuong an 40, sang ché dé xuét st dung ctia hop chat hozc mubi dugc dung
ctia hop chit theo phuong 4n bét ky trong sb cac phuong an tir 1 dén 31, hoic duoc
phim theo phuong an 32, dé diéu ché thudc dé 1am giam kich thuéc cta khéi u rn &

d6i trong.

Theo phuong an 41, sang ché dé xuét str dung ctia hop chat hozic mubi dugc dung
ctia hop chét theo phuong an bit ky trong s6 cac phuong an tir 1 dén 31, hodc dugc
phim theo phwong 4n 32, d didu ché thubc dé diéu tri rbi loan tang sinh té bao & ddi
tuong.

Theo phuong an 42, sang ché dé xuét sir dung ctia hop chét hoic mudi dugc dung
ctia hop chit theo phuong 4an bét ky trong s§ cac phuong an tir 1 dén 31, hodc duge
pham theo phuong 4n 32, dé didu ché thudc dé e ché KIF18A trong té bao.

Theo phuong 4n 43, sang ché dé& xuit phuwong phap didu ché hop chét c6 Cong
thirc (I) nhu dugce mo ta trong ban mo ta nay.

Theo phwong 4n 44, sang ché dé xuét hop chét trung gian dung trong phuong
phap didu ché hop chat c6 Cong thire (I) nhu duge mo ta trong ban mo ta nay.

Can hiéu ring viéc dé cap dén phuong 4n bit ky & trén duge dy dinh 1a bao g6m
bét ky va tit ca cac phuong 4n con cia chung. Vi du nhu, viée dé cap dén phuong 4n 31
bao gdm viéc dé cap dén cac phuong an con 31a-31ab.

M@ ta chi tiét sang ché

Séang ché bao gdm tit ca céc hop chét duoc gin nhan dong vi duogc dung theo
sang ché trong d6 mot hoic nhiéu nguyén tir dugc thay thé bing nguyén tir c6 ciing sd
nguyén tr, nhung nguyeén tu khéi hodc sb khéi tir nguyén tir khéi hodc s6 khbi ma chiém

vu thé trong tw nhién.

22



52474 23/177

Vi du vé& cac ddng vi thich hop dé bao gdm trong hop chét theo sang ché bao
gdm, nhung khéng gi6i han &, cac ddng vi cta hydro, ching han nhw 2H va *H, cacbon,
ching han nhu 'C, 13C va C, clo, ching han nhu 3*Cl, flo, ching han nhu '*F, iot,
ching han nhu 21 va 1251, nito, chang han nhu *N va "N, oxy, ching han nhur 50, 70

va 180, photpho, ching han nhu 32P, va Iuu huynh, ching han nhu 3.

Céc hop chit duoc gin nhan ddng vi nhét dinh theo sang ché, vi du nhw, cac hop
chit két hop ddng vi phong xa, hitu dung trong nghién ctru thude va/hoic phan bb mod
nén. Cac ddng vi c6 hoat tinh phong xa triti, tire 13 *H, va cacbon-14, tirc 1a 1*C, dic biét
hiru dung cho muc dich nay nhd sy két hop d& dang va phuong thirc phét hién sin c6

cua chung.

Su thé bing chét ddng vi nang hon ching han nhu doteri, tirc 12 2H, c6 thé mang
lai loi ich tri li€u nhét dinh bét nguén tr d0 6n dinh chuyén hoéa 16n hon, vi du nhu thoi
gian ban thai in vivo tang 1én hogc yéu cu luu trit gidm, va do d6 co thé duge uu tién

trong mot sd truong hop.

Su thé bang ddng vi phat positron, ching han nhu 'C, 18F, 150 va N, ¢6 thé hitu
dung trong nghién ctru Chup Xa Hinh Cit Lép Positron (Positron Emission Topography
- PET) dé kiém tra do chiém giit thy thé nén.

Hop chét dugc gin nhin ddng vi theo séng ché c6 thé thuong dugc diéu ché bang
céc k¥ thudt thong thudong da biét dbi véi ngudi cé trinh d6 trung binh trong linh vuc
hodc bing quy trinh twong ty v6i quy trinh d dugc mo ta trong cac Vi du va Phuong
phép didu ché kém theo bang cach st dung chét phan tng dugc gén nhin ddng vi thich

hop thay cho chit phan ung khéng duoc gian nhan da duogc st dung trude day.

Solvat duge dung theo sang ché bao gdm céc solvat trong d6 dung méi cta sy
két tinh c6 thé dugc thé déng vi, vi du D0, ds-axeton, de-DMSO.

Céc phuong an cu thé ciia sang ché bao gdm hop chat duge 14y vi du trong céc
Vi du dudi day va cac mubi dugc dung, phirc hop, solvat, chét da hinh, ddng phan 1ap
thé, chét chuyén hoa, tién duoc chét cua ching, va céc dan xuét khac cua chung.

Tru khi c6 chi dan khac, cac dinh nghia sau ddy &p dung cho céc thut ngit dung

trong phan mo ta va yéu cau bao ho:
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“Copalk” c6 nghia 12 nhém alkyl c6 chira ti thidu 13 o va téi da 1a B nguyén tir
cacbon trong mdi quan hé mach nhanh hodc mach thang hoic dang két hop bat ky cua
ba nguyén tir cacbon, trong d6 o va f thé hién s6 nguyén. Nhom alkyl duge md ta trong
phin nay ciing c¢6 thé chira mot hozc hai lién két di hozc lién két ba. Ky hiéu Coalk chi

ra lién két truc tiép. Vi du vé& Ci.alkyl bao gdm, nhung khong gi6i han & cac nhom sau

“Nhom benzo", mot minh hodc & dang két hop, c6 nghia la géc hoa tri hai C4Hs=,

day:

mot cach thé hién cta né 1a -CH=CH-CH=CH-, ma khi dugc gén vao vong & lan cén tao

thanh vong gidng benzen--vi du nhu tetrahydronaphtylen, indol va dang tuong tu.

Céc thuat ngit “oxo” va “thioxo” 1an luot thé hién nhém =O (nhu trong carbonyl)

va =S (nhu trong thiocarbonyl).

“Halo” hodc “halogen” c6 nghia 1a nguyén tir halogen dugc chon tit F, Cl, Br va

“Cq-phaloalk” c6 nghia 1a nhom alk, nhu duge mo ta & trén, trong do6 sd lugng bét
ky --it nhat 1 mdt-- ciia nguyén ti hydro duge gin vao chudi alk dwgc thay thé bang F,

Cl, Br hoac I.

Nhom N(R?)R? va dang twong tu bao gdm phan tir thé trong d6 hai nhém R? cling
nhau tao thanh vong, tly ¥ bao gdm nguyén tit N, O hodc S, va bao gbm nhém ching

han nhu:

% /-—\/Ra % /\Ra %_N/——\/‘ORa % /\\/Ra

—N NR? ——N\) |

Nhém N(Ce-palk) Copalk, trong do a va f nhu dugce dinh nghia & trén, bao gdm
phén tir thé trong d6 hai nhém Copalk cing nhau tao thanh vong, tiry ¥ bao gdm nguyén

t¢ N, O hoac S, wva bao gém nhom chéng han  nhu:

é-— O g—NQNH %——NC/\NCMaIk g—N/Do %__ O
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“Vong hai vong” ¢6 nghia 12 nhém ma dic trung béi hai vong duge két hop lai.
Vong hai vong c6 thé 1a carboxyclic (tit ca cac nguyén tir vong déu Ia cacbon), hodc
heteroxyclic (c4c nguyén tir vong gdm, vi dunhuw, 1, 2 hodc 3 nguyén tir khéc loai, chang
han nhu N, O, hodic S, ngoai cic nguyén tir cacbon). Hai vong nay c6 thé déu 1a béo (vi
du nhw decalin va norbornan), hoac cé thé 1a thom (vi du nhunaphtalen), hodc dang Kkét
hop cia béo va thom (vi du nhw tetralin). Vong hai vong bao gdm (a) hop chét
spiroxyclic, trong d6 hai vong c6 chung chi mot nguyén tir don 1é, nguyén tr spiro, ma
thuong 12 cacbon bac bdn. Vi du v& hop chét spiroxyclic bao gdm, nhung khong gidi

han &:

o 5 0
Gﬁ@ﬁ(grfﬂf(ﬁ

(b) hop chét hai vong dung hop, trong d6 hai vong ¢6 chung hai nguyén t lién

ké. N6i cach khac, cac vong c¢b chung mdt lién ket cong hoa tri, fikc la cdc nguyén tir
dau ciu duoc két ndi truc tiép (vi du nhu o-thujene va decalin). Vi du vé vong hai vong

dung hop bao gdm, nhung khéng giéi han :
sefosiooloaios
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: va (c) hop chét hai vong béc cau, trong d6 hai vong c6 chung ba hodc hon ba

nguyén tir, tich riéng hainguyén tir ddu cau bang cau noi chira it nhat 1a mot nguyén tu.

Vi du nhu, norbornan, con goi 1a bixyclo[2.2.1]heptan, ¢6 thé dugc cho 1a mot cip cia
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vong xyclopentan moi vong c6 chung ba trong s6 ndm nguyén tir cacbon cua chung. Vi

du vé vong hai vong bac cau bao gom, nhung khong gigi han §:

AAy ATy d.L
@.

“Vong cacbon” hoac “Carboxyclic” c6 nghia 14 vong c6é chira bdi ban than né
hodc & dang két hop véi cac thuat ngir khéc, thé hién, trir khi c6 chi din khéc, phién ban
mach vong cta “Cepalk”. Vi du vé vong cacbon bao gébm xyclopentyl, xyclohexyl, 1-
xyclohexenyl, 3-xyclohexenyl, xycloheptyl, xyclobutylen, xyclohexylen va dang tuong

tu.

“Di vong” hodc “Heteroxyclic” c6 nghia 1a vong c6 chira it nhat 12 mot nguyén
tt cacbon va it nhét 1a mot nguyén tir khac duge chon tir N, O va S. Vi du vé cac di vong
ma ¢6 thé duge tim thiy trong cac yéu cau bao ho bao gdm, nhung khong gidi han o,

@@@@@@&%ﬁf
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“Mudi dugc dung" c6 nghia 12 mudi dugc diéu ché bang cac phuong thirc thong

va

thudng, va duge biét rd bdi nhimg ngudi ¢6 trinh do trung binh trong linh vire. “Mudi
dugc dung" bao gdm mubi bazo cla axit vo co va hiru co, bao gdm nhung khéng giGi
han ¢ axit clohydric, axit hydrobromic, axit sulfuric, axit phosphoric, axit metansulfonic,
axit etansulfonic, axit malic, axit axetic, axit oxalic, axit tartaric, axit Xitric, axit lactic,
axit fumaric, axit sucxinic, axit maleic, axit salixylic, axit benzoic, axit phenylaxetic,
axit mandelic va dang twong tr. Khi hop chét theo sang ché bao gdm chirc axit ching
han nhu nhém carboxy, thi cap cation dugc dung thich hop d61 v6i nhém carboxy duoc
biét rd dbi véi ngudi co trinh d6 trung binh trong linh vuc va bao gdm céc cation kiém,
kiém thd, amoni, amoni bac bdn va dang tuong tu. DPdi voi cac vi du khac vé "mudi

dugce dung,” xem ¢ trén va Berge et al., J. Pharm. Sci. 66:1 (1977).

“No, no mdt phan hodc chua no” bao gom phan tir thé no véi cac hydro, phan tu
> oL p C

thé chwa no hoan toan véi cac hydro va phén tir thé no mét phin véi céc hydro.

“Nhoém doi chuyén" thuong ding dé chi nhém c6 thé thay thé d& dang bang chit
wa nhan, chang han nhu chét wa nhan amin, thiol hodc ruou. Cdc nhém doi chuyén nay
duoc bibt rd trong linh vuc. Vi du vé cdc nhém doi chuyén nay bao gbm, nhung khong
giéi han 6, N-hydroxysucxinimit, N-hydroxybenzotriazol, halogenua, triflat, tosylat va
dang tuong ty. Cac nhom doi chuyén dugc wu tién duge chi ra trong ban mé ta nay khi

thich hop.

“Nh6m bao vé" thudng ding dé chi nhém da duge biét rd trong linh vie ma duge
sir dung dé ngin ngira nhém phéan tng dugc chon, ching han nhu carboxy, amino,

hydroxy, mercapto va dang tuong tu, khoi trai qua phan mg khong mong mudn, ching
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han nhu wa nhén, va dién tr, sy oxy héa, su khir va dang tuwong ty. Cadc nhém bao vé
dugc wu tién duge chi ra trong ban mé ta nay khi thich hop. Vi du vé nhém bao vé amino
bao gdm, nhung khong gidi han &, aralkyl, aralkyl da duge thé, xycloalkenylalkyl va
xycloalkenyl alkyl da dwoc thé, alyl, alyl di dugc thé, axyl, alkoxycarbonyl,
aralkoxycarbonyl, silyl va dang twong tw. Vi du vé aralkyl bao gdm, nhung khéng gi6i
han &, benzyl, ortho-metylbenzyl, trityl va benzhydryl, ma c6 thé dugc thé tiry ¥ bing
halogen, alkyl, alkoxy, hydroxy, nitro, axylamino, axyl va dang tuong tw, va mubi,
ching han nhu mudi phosphoni va amoni. Vi du v& nhém aryl bao gdm phenyl, naphthyl,
indanyl, anthracenyl, 9-(9-phenylfluorenyl), phenanthrenyl, durenyl va dang tuong tu.
Vi du vé cac gbe xycloalkenylalkyl hogc xycloalkylenylalkyl da dugc thé, t6t hon 14 c6
6-10 nguyén tir cacbon, bao gdbm, nhung khéng gi6i han &, xyclohexenyl metyl va dang
twong tw. Cac nhém axyl, alkoxycarbonyl va aralkoxycarbonyl thich hgp bao gdm
benzyloxycarbonyl, t-butoxycarbonyl, iso-butoxycarbonyl, benzoyl, benzoyl da dugc
thé, butyryl, axetyl, trifloaxetyl, triclo axetyl, phthaloyl va dang twong ty. Hon hop cua
cac nhém bao vé ¢6 thé duge st dung dé bao vé ciing mot nhém amino, chang han nhu
nhom amino bac mot c¢6 thé dugce bao vé bdi ca nhom aralkyl va nhom aralkoxycarbonyl.
Nhém béo vé amino ciing c¢6 thé tao thanh vong heteroxyclic v6i nito ma ching gén voi,
vi du nhu, 1,2-bis(metylen)benzen, phthalimidyl, sucxinimidyl, maleimidyl va dang
tuong ty va trong d6 cadc nhom heteroxyclic nay c6 thé con bao gdm céc vong aryl va
xycloalkyl tiép giap. Ngoai ra, nhém heteroxyclic c6 thé dugc thé mot 14n, hai 1an hodc
ba 14n, ching han nhu nitrophthalimidyl. Nhém amino ciing c6 thé duoc bao vé chéng
lai phan tng khéng mong mudn, ching han nhu sy oxy héa, thong qua sy tao thanh cta
mudi cong, ching han nhu hydroclorua, axit toluensulfonic, axit trifloaxetic va dang
trong tuy. Nhidu nhém bao vé amino cling thich hop dé bao vé cac nhém carboxy,
hydroxy va mercapto. Vi du nhu, nhom aralkyl. Nhom alkyl cling 1a nhom thich hop dé

béo vé cac nhém hydroxy va mercapto, ching han nhu tert-butyl.

Nhom bao vé silyl 1a nguyén t silic dugce thé tuy y bang mot hodc nhiéu nhém
alkyl, aryl va aralkyl. Nhém bao vé silyl thich hop bao gdm, nhung khong gi¢i han &,
trimetylsilyl, trietylsilyl, triisopropylsilyl, tert-butyldimetylsilyl, dimetylphenylsilyl,
1,2-bis(dimetylsilyl)benzen, 1,2-bis(dimetylsilyl)etan va diphenylmetylsilyl. Su silyl
héa ctia nhém amino tao ra nhdm mono- hodc di-silylamino. Sy silyl héa cta hgp chét

rugu amino cé thé din dén dan xudt N,N,O-trisilyl. Sy loai bo cta chure silyl tir chirc
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silyl ete dugc thuc hién d& dang bing cach xtt Iy bang, vi du nhu, chit phan tmg hydroxit
kim loai hodc amoni florua, dudi dang budc phan Gng riéng r& hodc in situ trong qua
trinh phan Gng v6i nhém rugu. Tac nhén silyl hoa thich hop 1, vi du nhu, trimetylsilyl
clorua, tert-butyl-dimetylsilyl clorua, phenyldimetylsilyl clorua, diphenylmetyl silyl
clorua hodc céc san pham két hop ctia chung v6i imidazol hoic DMF. Phuong phép dé
silyl h6a amin va loai bo nhom bao v¢ silyl duogc biét ro dbi véi nguoi ¢ trinh do trung
binh trong linh vyc. Phuong phap diu ché cac din xudt amin ndy tir axit amin, axit amin
amit hodic axit amin este trong tmg ciing duoc biét r5 dbi véi ngudi c6 trinh do trung
binh trong linh vyc hoa hoc hitu co bao gb6m hoa hoc axit amin/este axit amin hozc ruou

amino.

Nhom béo vé duge loai bo trong didu kién ma s& khong anh hudng dén phan con
lai cia phan tir. Cac phuong phap nay dugc biét 18 trong linh vuc va bao gbm sy thity
phén axit, phan ing hydro phin va dang twong tu. Phuong phap dugc vu tién gbm su
loai bd ciia nhém bao vé, ching han nhu su loai bd ctia nhém benzyloxycarbonyl bang
phan tng hydro phin st dung paladi trén cacbon trong hé dung moéi thich hop chéng
han nhu rugu, axit axetic, va dang twong tw hodc hdn hop cla chiing. Nhém bao vé t-
butoxycarbonyl ¢6 thé duoc loai bé bing cach sir dung axit vo co hoic hitu co, ching
han nhu HCI hodc axit trifloaxetic, trong hé dung mai thich hop, ching han nhu dioxan
hodc metylen clorua. Mudi amino thu dugc c6 thé d& dang duoc trung hoa dé tao ra amin
tu do. Nhém bao vé carboxy, ching han nhw metyl, etyl, benzyl, tert-butyl, 4-
metoxyphenylmetyl va dang twong tw, c6 thé duge loai bé trong diéu kién thity phan va
hydro phan da dugc biét r5 dbi v6i ngudi cé trinh @9 trung binh trong linh vyc.

Can luu y rang hop chét theo sang ché co thé chira nhém ma c6 thé ton tai & cac
dang hd bién, ching han nhu cdc nhém amidin va guanidin mach vong hodc khong mach
vong, nhom heteroaryl da duoc thé nguyén tir khac loai (Y' = O, S, NR), va dang tuong

tu, ma dugc minh hoa trong cac vi du sau day:
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va mdc du mot dang dugce ké tén, dugc mo ta, duoc thé hién va/hoic duoc yéu

cau bao hd trong ban md ta ndy, tat ca cic dang hd bién dugce du dinh 13 von duoc bao

gOm trong tén, phan mo ta, sy theé hién va’hodc yéu cau bao ho nay.

Tién duge chét cia hop chét theo sang ché nay ciling dwoc bao ham béi sang ché
nay. Tién dugc chét 1a hop chét hoat tinh hodc bat hoat ma duoc cai bién hoa hoc qua
hoat dong sinh 1y in vivo, ching han nhu su thiy phan, su trao dbi chét va dang tuong
tu, thanh hop chét theo sang ché sau khi dung tién dugc chit cho bénh nhan. Sy phit hop
va k§ thuét tham gia vao viéc tao ra va sit dung tién duge chét da duoc biét rd béi nguoi
¢6 trinh d trung binh trong linh vue. Thao luin chung vé tién duoc chit gdm co este
xem trong tai li€éu Svensson and Tunek Drug Metabolism Reviews 165 (1988) va
Bundgaard Design of Prodrugs, Elsevier (1985). Vi du vé anion carboxylat dugc che
gidu bao gdm nhidu este, chang han nhu alkyl (vi du nhu, metyl, etyl), xycloalkyl (vi du
nhu, xyclohexyl), aralkyl (vi du nhu, benzyl, p-metoxybenzyl), va
alkylcarbonyloxyalkyl (vi du nhu, pivaloyloxymetyl). Amin da duoc che gidu duéi dang
dan xuit dugc thé arylcarbonyloxymetyl ma dugc phan cit bang esteraza in vivo giai
phéng ra thude tu do va formaldehyt (Bungaard J. Med. Chem. 2503 (1989)). Ngoai ra,
thudc chtta nhém NH c¢6 tinh axit, ching han nhu imidazol, imit, indol va dang twong
tu, d& duoc che gidu bang nhom N-axyloxymetyl (Bundgaard Design of Prodrugs,
Elsevier (1985)). Nhom hydroxy dugc che gidu dué6i dang este va ete. EP 039,051 (Sloan
and Little, 4/11/81) boc 10 tién dugc chat axit hydroxamic bazo Mannich, viéc diéu ché

va st dung ching.
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Phan m6 ta va yéu cdu bao ho chira danh sach céc loai bang cach st dung ngdn
ngit “duge chontu...va...”va“la...hodc...” (d6i khi dugc dé cap dén dudi dang
nhém Markush). Khi ngon ngit ndy dugc st dung trong don nay, trix khi c6 chi din khac
n6 ¢ nghia 13 bao gdbm nhém dudi dang toan by, hodc cac thanh vién don 1é bat ky cia
chung, hodc nhém con bit ki cta ching. Viée st dung ngdn ngit nay chi dé cho ngin
gon va khéng c6 nghia 13 1am gi6i han theo bat ky cach nao su loai bé cia cac thanh

phan hodc cac nhém con riéng 1¢ khi can thiét.
Dugc phim, liéu lugng, va dudong ding

Sang ché con d& xuit duge phAm ma bao gdbm hop chat nhu bde 19 trong ban mo
ta nay, cing véi ta duge duge dung, ching han nhu, vi du nhu, chét pha lodng hogc chét
mang. Hop chét va dugc phdm thich hop dé sir dung trong sang ché bao gdm céac hop
chat va dugc phdm trong d6 hop chét c6 thé duge dung véi lwong hitu hiéu dé dat dwoc

muc dich dy kién. Viéc ding hop chét duge mo ta chi tiét hon dudi day.

Duogc phém thich hgp cé thé dugc xac dinh boi nguoi co trinh do trung binh trong
linh vuc tiy thude vao dudng dung va lidu lugng mong mudn. Xem, vi du, Remington's
Pharmaceutical Sciences, 1435-712 (18th ed., Mack Publishing Co, Easton,
Pennsylvania, 1990). Ché phim c6 thé anh hudng dén trang thai vat 1y, do 6n dinh, t6c
do giai phong in vivo va téc do thanh thai in vivo cla chét dugc dung. Tuy thudc vao
dudng dung, lidu lugng thich hop ¢ thé dugc tinh theo khéi luong co thé, dién tich bé
mit co thé hodc kich thude co quan. Viéc lam chinh xac thém ctia phép tinh can dé xéc
dinh liéu lugng diéu tri thich hop thuong dugc thyuc hién bdi nguoi ¢d trinh dd trung
binh trong linh vuc ma khong thyc hién thi nghiém, cu thé 13 dya trén thong tin lidu
lugng va cac thir nghiém bdc 10 trong ban mo ta nay cling nhu 1a dit li€u dugc dong hoc

thu dugc thong qua thir nghiém lam sang & dong vat hodc nguoi.

Cum ttr "dugc dung" hodc "chép nhén duoc vé mit duge Iy" ding dé chi cac thuc
thé va cac hop phan phan tir ma khong giy ra bét loi, di tng, hodc cac phan tng rii ro
khéc khi dugc dung cho dong vat hodc nguoi. Nhu duge st dung trong ban mo ta nay,
"e duge dung” bao gdm bat ky va tit ca cac dung mdi, méi truong phan tan, chét phu,
chat khang khuén va chét khéng ném, chét ddng truong va chét tri hoin hép thu va chit
tuwong tu. Viéc st dung t4 dugc nay cho cac chét c6 hoat tinh duoc da dugc biét 15 trong

linh vuce. Ngoai trir truong hop ma méi truong hodc chit thong thuong bat ky khong
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tuong thich véi ché phim tri liéu, viéc sit dung né trong ché pham tri liéu duoc du tinh.
Céc thanh phin c6 hoat tinh bd sung cling ¢6 thé dwoc két hop vao dugc phim. Theo
cac phuong 4n vi du, ché pham c6 thé c6 chira chét ran sird ngd, diu rum oleic cao, dau
dira, dau dau twong, L-loxin, canxi photphat tribazo, L-tyrosin, L-prolin, L-lysin axetat,
DATEM (chét nhii twong hoéa), L-glutamin, L-valin, kali photphat dibazo, L-isoloxin,
L-arginin, L-alanin, glyxin, L-asparagin monohydrat, L-serin, kali xitrat, L-threonin,
natri Xitrat, magie clorua, L-histidin, L-methionin, axit ascorbic, canxi cacbonat, axit L-
glutamic, L-xystin dihydroclorua, L-tryptophan, axit L-aspartic, cholin clorua, taurin,
m-inositol, sit sulfat, ascorbyl palmitat, k&m sulfat, L-carnitin, alpha-tocopheryl axetat,
natri clorua, niaxinamit, tocopherol hdn hop, canxi pantothenat, dé)ng sulfat, thiamin
clorua hydroclorua, vitamin A palmitat, mangan sulfat, riboflavin, pyridoxin
hydroclorua, axit folic, beta-caroten, kali iodua, phylloquinon, biotin, natri selenat, crom

clorua, natri molybdat, vitamin D3 va xyanocobalamin.

Hop chat ¢6 thé ¢ mat trong dugc pham dudi dang mudi duge dung. Nhu dung
trong ban mé ta ndy, "mudi dugc dung" bao gom, vi du nhu muodi cong bazo va mudi

cong axit.

Mudi cdng bazo dugce dung co thé dugc tao thanh vai kim loai hodc amin, chéng
han nhu kim loai kiém hodc kim loai kiém thd hodc amin hitu co. Muébi duoc dung cia
hop chit cling c6 thé duoc didu ché véi cation dugc dung. Cation dugc dung thich hgp
da duogc biét 3 dbi voi nguoi ¢o trinh do trung binh trong linh vyc va bao gém cation
kidm, kidm thd, amoni va amoni bac bdn. Cacbonat hodc hydro cacbonat ciing c6 thé
duogc. Vidu v& kim loai dung 1am cation 1a natri, kali, magie, amoni, canxi, hodc sét, va
kim loai twong tu. Vi du v& amin thich hop bao gdm isopropylamin, trimetylamin,
histidin, N,N'-dibenzyletylendiamin, cloprocain, cholin, dietanolamin,

dixyclohexylamin, etylendiamin, N-metylglucamin, va procain.

Mudi cOng axit dugc dung bao gém mudi axit vo co hodc hitu co. Vi du vé& mubi
axit thich hop bao gé‘)m hydroclorua, format, axetat, xitrat, salixylat, nitrat, photphat.
Mubdi duge dung thich hop khac da duoc biét 16 d6i v&i ngudi 6 trinh do trung binh
trong linh vuc va bao gém, vi du nhu, axit formic, axit axetic, axit xitric, axit oxalic, axit
tartaric, hodc axit mandelic, axit clohydric, axit hydrobromic, axit sulfuric hodc axit
phosphoric; véi axit carboxylic, axit sulfonic, axit sulfo hodc phospho hodc axit sulfamic

duoc thé N hitu co, vi du nhu axit axetic, axit trifloaxetic (TFA), axit propionic, axit
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glycolic, axit sucxinic, axit maleic, axit hydroxymaleic, axit metylmaleic, axit fumaric,
axit malic, axit tartaric, axit lactic, axit oxalic, axit gluconic, axit glucaric, axit
glucuronic, axit xitric, axit benzoic, axit xinamic, axit mandelic, axit salixylic, axit 4-
aminosalixylic, axit 2-phenoxybenzoic, axit 2-axetoxybenzoic, axit embonic, axit
nicotinic hodc axit isonicotinic; va v6i cac axit amin, ching han nhu 20 alpha axit amin
tham gia vao su tdng hop protein trong tw nhién, vi du nhu axit glutamic hodc axit
aspartic, va cling nhu 1a véi axit phenylaxetic, axit metansulfonic, axit etansulfonic, axit
2-hydroxyetansulfonic, axit etan 1,2-disulfonic, axit benzensulfonic, axit 4-
metylbenzensulfonic, axit naphtalen 2-sulfonic, axit naphtalen 1,5-disulfonic, 2- hodc
3-phosphoglyxerat, glucoza 6-photphat, axit N-xyclohexylsulfamic (véi sy tao thanh

ctia xyclamat), hoic v6i hop chét hitu co axit khac, chang han nhur axit ascorbic.

Duoc pham chita hop chét boc 19 trong ban mo ta ndy c6 thé duoc san xuét theo
cach thong thuong, vi du, béng cac quy trinh trdn, hoa tan, tao hat, tao bao duong, tdn
min, nhil trong hda, bao nang, dong gitt, hodc lam khd lanh thong thuong. Viéc tao ché

pham phu hop phu thude vio dudng dung duge chon.

Dé dung qua dudong miéng, ché phim thich hop c6 thé duge tao ché pham d&
dang bang cach két hop hop chit boc 19 trong ban md ta nay véi td duge duge dung
ching han nhu chit mang da biét rd trong linh vuc. T4 duge va chat mang nay lam cho
c6 thé tao ché phidm hop chit theo sang ché dudi dang vién nén, vién tron, vién bao
duong, vién nang, dich long, gel, si ro, chét sén sét, huyén phu va dang tuong tu, dé an
bing miéng bdi bénh nhan can diéu tri. Dugc phim dé ding qua dudng miéng c6 thé
thu dugc bang cach bd sung vao hop chit theo sang ché véi ta duoc ran, tiy ¥ nghién
hdn hop thu duge, va xir Iy hdn hop hat, sau khi bd sung chat phu tro thich hop, néu
mudn, dé thu durgc vién nén hoic 15i vién boc dudng. T4 dugc thich hgp bao gém, vi du
nhu, chat don va ché ph'flm xenluloza. Néu muén, chit lam phan rd ¢ thé duogc bd sung.
Céc thanh phan dugce dung da dugc biét 13 déi v6i cac loai ché phdm khac nhau va ¢6
thé 1a vi du nhu chét gin (vi du, polyme tu nhién hoic tdng hop), chét 1am tron, chit
hoat dong bé mit, chét tao ngot va tao huong vi, nguyén liéu phu, chét bao quan, chét
mau, chat 1am dic, chat bd trg, chit khang khudn, chat chdng oxy héa va‘} chit mang cho

céac loai ché pham khac nhau.

Khi lwong hiru hiéu dé diéu tri ctia hop chét boc 10 trong ban md ta nay duge

dung theo dudong miéng, ché pham thuong ¢ dang ran (vi dy, vién nén, vién nang, vién
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tron, bét, hodc vién ngdm dep) hoic ché phdm dang 1ong (vi dy, huyén phii trong nudc,

dung dich, con ngot, hodc sird).

Khi dwoc ding ¢ dang vién nén, ché phdm c6 thé chira thém chét mang rin
va/hoiic ran c6 chirc ning, chiang han nhu gelatin hoic chét b trg. Vién nén, vién nang,
va bot ¢6 thé chua tir khoang 1 dén khoang 95% hop chét, va t6t hon 1a tir khoang 15
dén khoang 90% hop chét.

Khi dugc dung & dang dich 16ng hodc huyén phu, chit mang 1éng va/hoic 16ng
c6 chirc ning chéng han nhu nudce, diu moé, hodc diu c6 nguén géc tr dong vat hoac
thue vat c6 thé duge bd sung. Dang 16ng cia ché phim c6 thé con chira dung dich nuée
mudi sinh 1y, dung dich rugu dudng, dextroza hodc dung dich sacarit khac, hodc glycol.
Khi dugc dung & dang dich 16ng hodic huyén phi, ché phdm co thé chua tir khoang 0,5
dén khoang 90% theo khéi lugng cia hop chét boc 16 trong ban md ta nay, va t6t hon 1a
tir khoang 1 dén khoang 50% ctia hop chét boc 19 trong ban md ta ndy. Theo mdt phuong
4n dugc du kién, chit mang long khong trong nude hoidc vé co ban khong trong nudec.
Pé dung & dang long, ché phim c6 thé dugc cung cp dudi dang ché phim ran hoa tan

nhanh dé hoa tan hodc tao huyén phil ngay 1ap tic trude khi dung.

Khi lugng hitu hi¢u dé diéu tri cua hop chat boc 10 trong ban md ta nay dugc
ding bang céach tiém trong tinh mach, qua da, hodc duéi da, ché pham ¢ dang dung dich
trong nudc chip nhan duoc dé ding ngoai duong tiéu hoa, khong gay s6t. Ché phdm
cta dung dich chip nhan dugc dé ding ngoai dudng tiéu hoéa nay, c6 d6 pH, do truong
luc, d0 6n dinh, va dang tuong tu thoa dang, nam trong kha ning clia ngudi c6 trinh do
trung binh trong linh vuec. Ché phém dugc wu tién dé tiém trong tinh mach, qua da, hoic
dudi da thuong chtta, ngoai hop ‘chét boc 16 trong ban mé ta nay, ta duoc 1ong ding
treong. Ché phdm nay c6 thé dugc didu ché dé ding duéi dang dung dich cia bazo tu
do hoic mubi chép nhan duoc vé mit duge ly trong nudc duge tron thich hgp véi chit
hoat dong bé mit, ching han nhu hydroxypropylxenluloza. Dich phén tan cling c¢6 thé
duoc tao ra trong glyxerol, polyetylen glycol 10ng, va hdn hop ctia ching va trong dau.
Trong diéu kién lhuu trit va st dung thdng thudng, cac ché phdm nay c6 thé tiy y chira

chat bao quan dé€ ngén chan sy phat trién clia vi sinh vat.

Ché pham tiém duge co thé bao gdm dung dich, huyén phu hodc dich phan tan

trong nudc tiét trung va bot tiét trung dé didu ché thy tng dung dich, huyén phu, hodc

34



52474 | 35/177

dich phan tan tiém dwoc tiét tring. Trong tat c cac phuong 4n dang ndy phai tiét tring
va phai 13 dich 16ng dén mtrc d6 ma ¢6 muc d6 d& dang dé hut tir vét chtra vao xylanh
d& dang. N6 phai 6n dinh trong diu kién san xuét va Iuu trit va phai chdng lai téc dong
1y nhidm vi sinh v4t, chdng han nhu vi khudn va nim, bang cach bao gdm tiy chon chét
bao quan. Chat mang c6 thé 1a méi trudng dung méi hodc méi trudng phan tan chira, vi
du, nudec, etanol, polyol (vi du, glyxerol, propylen glycol, va polyetylen glycol dang
16ng, va chét twong t), cac hdn hop thich hop cta chung, va dau thuc vat. Theo mot
phuong an duge duy kién, chit mang khong trong nuée hodc vé co ban khong trong nude.
C6 thé duy tri do 16ng phi hop, vi du, bing cach sir dung chit phu ching han nhu
lexithin, bang cach duy tri kich thudc hat yéu cu ciia hop chét trong phuong 4n cta
dich phan tan va bing cach st dung chét hoat dong bé mat. Viéc ngan ngira tac dong
ctia vi sinh vét c6 thé dugc mang lai bing cac chit khang khuin va khang ndm khac
nhau, vi dy, paraben, clobutanol, phenol, axit sorbic, thimerosal, va chét twong tu. Trong
nhidu phuong an, t6t hon 14 bao gdm chét déng truong, vi du, dudng hogc natri clorua.
Su hip thu kéo dai ciia ché phim tiém c6 thé dugc mang lai bang cach sir dung trong

ché phém chit 1am cham su hép thu, vi du, nh6m monostearat va gelatin.

Dung dich tiém tiét tring duoc tao ra biang cach két hop hoat chit & lugng yéu
cdu trong dung moéi thich hop véi nhiéu thanh phan khac nhau liét ké & trén, khi can
thiét, sau d6 1a tiét trung bang cach loc. Nhin chung, dich phén téan dugc tao ra bang cach
két hop céc thanh phan hoat tinh d tiét tring khdc nhau vao t4 dugc 16ng tiét tring ma
chira méi trrong phéan tan bazo va cac thanh phin cin thiét khac tir cac chit dugc ligt ké
& trén. Trong phuong 4n ciia bot tiét tring dé diéu ché dung dich tiém tiét trung, phuong
phap didu ché duogc wu tién 14 cac k¥ thuat [am kho trong chan khong va lam dong kho
ma tao ra bt cua thanh phan hoat tinh cong v6i thanh phan mong mudn bd sung bat ky

tir dung dich da dugc loc ti€t trung tir trude ciia ching.

Ché pham giai phéng cham hoic giai phong duy tri cling ¢6 thé dugc diéu ché dé
dat duoc su giai phong co kiém soat ctia hop chét hoat tinh khi tiép xuic véi dich co thé
trong dudng GI, va dé tao ra ham luong v& co ban khong ddi va hitu hiéu ciia hop chat
hoat tinh trong huyét tuong méu. Vi du nhu, sy gidi phong c6 thé duoc kiém soat bing
mdt hodc nhidu sy hoa tan, sy khuéch tan, va su trao dbi ion. Nigoai ra, phwong thirc giai
phdong cham co thé tang cudng su hap thu thong qua céc con dudng cb thé bao hoa hoic

gi¢i han ¢ trong duong GI. Vi du nhu, nhim dat duge muc dich nay hop chit c6 thé
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duoc nhung trong nén polyme ctia polyme c6 thé thoai héa sinh hoc, polyme tan trong
nuée hodc hdn hop cia ca hai, va tiy v chit hoat dong bé mit thich hgp. Viéc nhing
trong ngit canh ndy c6 thé c6 nghia 1a su két hop cua vi hat trong nén polyme. Ché phdm
gi4i phong c6 kiém soat ciing thu duge thong qua sy bao nang ciia vi hat phén tan hoic
vi giot dd nhil twong hoa thong qua céc cong nghé phi dich phan tdn hodc nhii tuong da
biét.

Dé ding bing cach x6ng, hop chit theo sang ché duge phan phdi mot cach thuan
loi & dang ché phdm xit sol khi tir g6i nén hodc dng phun, v&i viée st dung chét day
thich hop. Trong phuong an sol khi duoc tao ap don vi liéu lugng c6 thé duoc xéac dinh
bang cach bd tri van dé phan phdi lwong da duge do. Vién nén va hop chira bang, vi du,
gelatin dé st dung trong 6ng xdng hodc khi cu bom c6 thé duoc pha ché bao gdm hdn

hop bot ctia hop chit va bazo bt thich hop nhu lactoza hodc tinh bt.

Hop chét dugc boc 16 trong ban mo ta nay c6 thé dugc tao ché pham dé dung
ngoai dudng tiéu héa bang cach tiém (vi dy, bang cich tiém lidu nhanh hoic truyén lién
tuc). Ché phdm dé tiém c6 thé dugc trinh bay & dang liéu don vi (vi dy, trong ampun
hoic trong vat chira da lidu) vi chit bao quan dugc bd sung. Cac ché pham c6 thé co
dang bét ky ching han nhu huyén phu, dung dich hodc nhii trong trong ta dugc dau hoic
nudce, va ¢d thé chtra cc tic nhan diéu ché chéng han nhu chét tao huyén phu, chit 1am

dn dinh va/hodc chét 1am phén tan.

Dugc phdm dé dung ngoai duong tiéu héa bao gdm dung dich trong nudce cla
hop chét & dang hoa tan trong nudc. Ngoai ra, huyén phu ciia hop chat c6 thé duge didu
ché duéi dang huyén phii tiém dang dau thich hgp. Dung méi hodc t4 dugce long wa lipit
thich hop bao gdm dau béo hoic este axit béo tdng hop. Huyén phi tiém trong nudc c6
thé chtra chit ma lam tang d6 nhét cia huyén phi. Mot cach tuy ¥, huyén phu ciing c¢6
thé chta chit 1am dn dinh thich hop hoic chit ma 1am ting do hoa tan ctia hop chét va
cho phép diéu ché dung dich ¢d dic cao. Ngoai ra, ché pham theo séng ché c¢6 thé & dang
bot dé hoan nguyén véi ta duoc 1ong thich hop (vi dy, nude khong gay st tiét tring)

trude khi sir dung.

Hop chit boc 1 trong ban md ta nay cling c6 thé dugc tao ché pham trong ché
phim dung qua truc trang, chéng han nhu thudc dan hodc thuc thut duy tri (vi du, chira

nén thudc dan thong thudong). Ngoai ché phim da dugc mo ta, hop chét ciing c6 thé duge
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tao ché phim duéi dang ché phdm dang vét chira. Céc ché pham tac dong 1au nay co6 thé
duge ding bang cach ciy ghép (vi du, dudi da hodc trong co) hoic tiém trong co. Do
d6, vi du, hop chét c6 thé duge tao ché phdm véi nguyén liéu polyme hodc ky nudc thich
hop (vi du duéi dang nhil tvong trong diu ¢ thé chip nhan dwoc) hodc nhya trao dbi

ion, hodc duéi dang dan xuat it tan vi du, du6i dang mudi it tan.

Cu thé 13, hop chét boc 16 trong ban md ta nay c6 thé duge ding theo dudng
miéng, qua ma, hodc dudi ludi ¢ dang vién nén chura td duogc, ching han nhu tinh bot
hodc lactoza, hodc & dang vién nang hodc vién hinh triing, m¢t minh hodc trong hén hop
pha tron véi ta dugce, hoic & dang con ngot hodc huyén phu chira chét tao huong vi hodc
tao mau. Céc ché phém long nay co thé duoc diéu ché véi chét phu gia dugc dung, chéng
han nhu chét tao huyén phi. Hop chét cling ¢6 thé duge tiém ngoai dudng tiéu hoa, vi
du nhu, trong tinh mach, trong co, dudi da, hodc trong dong mach vanh. pé dung ngoai
dudng tiéu héa, hop chat tot nhét 14 duoc st dung & dang dung dich trong nude tiét tring
ma c6 thé chita chit khac, vi du nhu, mudi, hodc ruou duong, chéng han nhu manitol,

hodic glucoza, dé tao ra dung dich ddng truong v6i mau.

Dé st dung trong thi y, hop chét boc 19 trong ban md ta ndy dwgc dung dudi
dang ché pham chép nhan dugc thich hop theo thuc hanh thi y binh thuong. Bac si thi
y ¢6 thé d& dang x4c dinh phéc d6 lidu lugng va dudng diing ma thich hop nhéit cho déng

vt cu thé.

Theo mot sb phuong an, tat ca cac thanh phén can thiét cho viéc diéu trj r6i loan
lién quan dén KIF18A bang cach st dung hop chét nhu boc 16 trong ban md ta ndy mot
minh hodc két hop véi tac nhan khic hodc sy can thiép truyén théng ding dé diéu tri
bénh nay c6 thé dugc dong gbi thanh b6 kit. Cu thé 13, sing ché dé& xudt bd kit dé su
dung trong su can thiép tri liéu cia bénh c6 chua tap hop thube duge déng goéi ma bao
gdm hop chét boc 16 trong ban md ta ndy cling nhu 1a chét dém va cac thanh phan khac
dé didu ché cac dang c6 thé phan phbdi duge clia thudc, va/hodc dung cu dé phan phbi
thudc, va/hoic chit bét ky ma dugc st dung trong tri liéu két hop véi hop chit boc 16
trong ban mo ta nay, va/hodc hudng dan str dung dé didu tri bénh dugc dong géi véi
thubc. Huéng dan st dung co thé dugc ¢b dinh trong mdi trudng hitu hinh bét ky, chang
han nhu giéy in, ho#ic mdi truong quang hoc hodc tir tinh doc dugc trén may vi tinh,
hoic huéng dan tham chidu dén ngudn dit liéu méy vi tinh tir xa chang han nhu trang

web c6 thé truy cdp dugc qua internet.
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“Lugng hitu hidu dé diéu tri" ¢6 nghia 13 lwong hitu hiéu dé diéu tri hodc ngin
ngira su phat trién, hodc 1am nhe bét triéu ching hién c6, cta d6i twong duoc didu tri.
Viéc x4c dinh cta luong hitu hiéu nim trong kha ning ctia ngudi ¢ trinh do trung binh
trong linh vuc, dic biét 1a nhd phan boc 16 chi tiét néu trong ban mé ta nay. Thong
thuong, "liéu lwong hitu hidu dé didu tri" dung dé chi ma luong cla hop chit ma din
dén viéc dat dugc tac dung mong mudn. Vi du nhu, theo mot phuong an uu tién, luong
hitu hiéu dé diéu tri ciia hop chit boc 16 trong ban md ta nay 1am giam hoat tinh KIF18A
di it nhét 12 5%, so v&i ddi chung, it nhat 13 10%, it nhit 1a 15%, it nhét 12 20%, it nhét
14 25%, it nhat 1a 30%, it nhat [a 35%, it nhit 12 40%, it nhat 1a 45%, it nhat 12 50%, it
nhat 14 55%, it nhit 14 60%, it nhét 12 65%, it nhat 14 70%, it nht 1a 75%, it nhat 12 80%,
it nhat 12 85%, hodc it nhét 1a 90%.

Ham luong ctia hop chét duoc ding ¢6 thé phu thude vao d6i twong can didu tri,
phu thude vao tudi, sirc khoe, gidi tinh, va khoi lugng cla dbi tuong, loai diéu tri dién
ra ddng thoi (ndu c6), mic d6 nghiém trong clia su dau dén, ban chét cia tAc dung mong
mubdn, phuong thirc va tin sudt diéu tri, va danh gia ctia bac siké don. Tan suét cia viée
diing lidu lwong ciing c¢6 thé phu thudce vao tac dung duge dong hoc 1én 4p suit oxy dong
mach. Mic du cé thé thay ddi, viéc xac dinh khoang gia tri t6i wu ciia lwgng hitu hiéu
ctia hop chit nim trong kha ning ctia ngudi ¢ trinh do trung binh trong linh vuc. Cac
lidu lwong nay c6 thé duge dung trong lidu lvong don 1 hodc né c6 thé duge chia thanh

nhiéu licu lugng.

Thuét ngir “ung thu” va “thudc ung thu” khi ding trong ban md ta nay ding dé
chi hodic mé ta tinh trang sinh 1y & dong vét ¢6 vi thuong dic trung béi su phat trién té
bao khong diéu hoa. Vi du vé bénh ung thu bao gdm, nhung khong giéi han &, ung thu
biéu mo, u lympho, sarcom, u nguyén bao va bénh bach cau. Cac vi du cy thé hon vé
c4c bénh ung thu nay bao gbm ung thu biéu mo té bao vay, bénh ung thu phdi, bénh ung
thu tuy, bénh ung thu ¢ tir cung, bénh ung thu bang quang, ung thu gan, bénh ung thu
v, ung thu biéu md két trang, va bénh ung thu dAu va cb, bénh ung thu budng trimg, va
bénh ung thu ndi mac tir cung. Miac du thudt nglt "bénh ung thu” nhu ding trong ban
mo ta nay khong bi gidi han & mot dang cu thé bat ky cua bénh, tin twéng ring phuong
phép theo sang ché s& dic biét hiru higu dbi v4i bénh ung thu ma dugce phat hién 1a co
kém theo ham lugng bi mét diéu hoa cta KIF18A hoic phu thudc vao KIF18A cho su

phén tach nhiém sic thé va su séng sét thich hop & dong vat cb va.
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Céc thuat ngit “diéu tri”, "viée didu tri" va "su didu tri" nhu dung trong ban mo6
t4 nay ding dé chi liéu phap, bao gdm nhung khong gidi han &, liéu phap chira tri, liéu
phép phong ngira, va liéu phap ngin ngira. Viéc diéu tri phong ngira thuong gép phin
ngan chdn sy khéi phat cia céc r6i loan cung nhau hodc tri hodn sy khédi phat cia giai

doan rd rang tién 1am sang cla rdi loan & cac cé thé.

Thuét ngtt “bénh nhan”, “doi tugng”, hodc "ddng vat c6 vi" nhu dung trong ban
md ta ndy ding dé chi bénh nhan”, “ddi tuong”, hodc "ddéng vat c6 vi” bit ky bao gdm
nguoi, bo, ngua, ché va meo. Theo mdt phuwong 4n cua sang che, dong vat c¢6 va la
nguoi.

Thuét ngit "c6 chira" c6 nghia md, bao gom (céc) thanh phan dugc chi ra nhung

khong loai trir cac thanh phan khac.

Céc thuat ngir "Cong thire I'" bao gbm céc cong thire con bét ky, ching han nhu

(Ta), (Ib), (Ic), (Id), v.v..
Phuong phap st dung chét trc ché KIF18A

Séang ché dé xuét hop chét c6 hoat tinh didu bién KIF18A dya trén MT néi chung,
va hoat tinh @c ché néi riéng. Theo mot phuong 4n clia sang ché, sang ché dé xuét
phwong phap diéu bién protein KIF18A & dbi tugng, phuong phéap niy c6 chia viec
ding cho dbi twong luwong liéu lugng hitu hiéu ctia hop chét c6 Cong thirc I. Nhu vay,
hop chét theo sang ché c6 thé dugc st dung dé didu tri rdi loan tang sinh té bao, bao
gdm su ting trudng té bao mat kidm soat, sy didu hoa chu trinh té bao bit thuong, su
bét thudng trung thé (ciu tric va hodc s6 lwong, sy phan manh). Céc bénh hogc 1di loan
khac lién quan dén sy tich lily ctia cc trung thé bd sung (>2) bao gbm su nhiém virut u
nha ngudi (HPV), bao gdm sy tao u lién quan dén HPV. Hop chét nay ciing hitu dung
d6i vai bénh lién quan dén 16ng mao ciing nhu 14 loai bd quan thé té bao mim don bdi

ma c6 thé duge sit dung 1am phuong phép ngira thai nam gidi.

Ngoai ra, hop chét theo séng ché hitu dung dé, nhung khong gi6i han &, ngin
ngtra hodc diéu tri bénh ung thu va cac bénh hodc 161 loan qua trung gian KIF18A khéc.
Vi du nhu, hop chét theo sang ché hitu dung @8 didu tri cac khdi u rdn va c6 ngudn gbce
huyét hoc khac nhau, ching han nhu ung thu biéu mo, bao gdm, nhung khong giéi han
&, bénh ung thu cta bang quang, vu, két trang, than, gan, phéi (bao gém bénh ung thu

phéi té bao vay va té bao nho), thuc quan, thi mat, buéng trimg, tuy, da day, cd tir cung,
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tuyén gidp, tuyén tién liét, va da (bao gdm ung thu biéu mé té bao vay); khbi u tao mau
ctia dong lympho (bao gdm bénh bach ciu, bénh bach ciu té bao lympho cép tinh, bénh
bach ciu nguyén bao lympho cép tinh, u lympho té bao B, u lympho té bao T, u lympho
Hodgkin, u lympho khéng Hodgkin, u lympho té bao 1ong va u lympho Burkett); khbi
u tao méu cua dong tiy (bao gdbm bénh bach cu tiy cip tinh va mén tinh, héi ching
loan san tiy va bénh bach ciu tién tiy bao); khdi u c6 ngudn gde trung mé (bao gdbm
sarcOm xo va sarcom co van, va cac sarcom khac, vi du nhu mé mém va Xuwong); khéi
u cta hé than kinh trung wong va ngoai bién (bao gdm u bio hinh sao, u nguyén bao
than kinh, u thdn kinh dém va u té bao schwann); va cac khéi u khic (bao gdm u melanin,
u tinh bao, u quai 4c tinh, sarcém xwong, chiing kho da séc t6, u qué san sing, bénh ung

thu thé nang tuyén gidp va sarcém Kaposi).

Hop chit theo sang ché ciing hitu dung trong viéc didu tri cac chi dinh lién quan
dén bénh ung thu chang han nhu khéi u rin, sarcom (dic biét 13 sarcom Ewing va sarcom
xuong), unguyén bao véng mac, sarcom co van, u nguyén bao than kinh, bénh tao mau
4c tinh, bao gdm bénh bach cdu va u lympho, tran dich mang phdi hodc mang ngoai tim

do khoi u gay ra, va cd truéng c tinh.

Dua trén kha nang diéu bién kinesin anh hudng dén sy tao mach, hop chét theo
séng ché ciing hitu dung trong viéc diéu tri va tri liéu bénh ting sinh. Cu thé 13, cac hop
chit nay c6 thé duoc st dung dé didu trj bénh viém, dic biét 1a su biéu 19 tai thiét bi van
dong, chiang han nhu cac bénh viém thap khép khac nhau, dic biét 1a viém da khép man
tinh bao gém viém khép dang thép, viém khép thiéu nién hodc bénh khép vay nén; hoi
chirng can ung thu hodc bénh viém do khdiu gdy ra, tran dich duc, bénh colagen, ch'flng
han nhu luput ban dé hé théng, viém da co, viém bi co, xo ciing bi hé théng hodc bénh
colagen hdn hop; viém khép sau viém (trong d6 khong c6 sinh vét gdy bénh song c6 thé
duoc phét hién & hodc & trong phan bi anh hudng cia co thé), viém khép cot séng huyét
thanh am tinh, chéng han nhu viém c6t séng dinh khép; viém mach, bénh u hat, hodc
thoai hoa khédp; hodc cac dang két hop bat ky khéc ctia ching.

Hop chét theo sang ché ciing c¢6 thé duoc str dung 1am tac nhan hoat tinh chong
lai céc tinh trang bénh nay nhu viém khdp, xo vita dong mach, bénh vay nén, u mau, su
tao mach co tim, bang hé mach vanh va ndo, sy tao mach chi thiéu mau cuc bd, sy 1am
lanh vét thuong, bénh lién quan dén Helicobacter gy loét da day, gdy xuong, sét meéo

cdo, chimg d6 da, bénh glécom tao mach méi va bénh Iy vong mac chéng han nhu bénh

40



52474 41177

Iy lién quan dén bénh 1y vong mac tiéu duong hoic thoai héa diém vang. Ngoai ra, mot
s6 trong sb cac hop chét nay c6 thé duoc sir dung 1am tac nhén hoat tinh chéng lai khéi
u rdn ¢b truéng 4c tinh, bénh ung thu tao mau va rdi loan ting sinh qua mic chiang han
nhu ting san tuyén gidp (dic biét 1a bénh Grave), va u nang (ching han nhu sy ting sinh
mach cta chit nén budng tring, dic trung ctia hodi ching budng trimg da nang (hdi chimg
Stein- Leventhal) vi bénh nay doi hoi su ting sinh cia té bao mach mau dé sinh truéng

va/hoac di can.

Bén canh viéc hitu dung dé diéu tri cho ngudi, cac hop chat nay hitu dung dé diéu
tri tha y cho cac dong vat lam ban, dong vat ngoai lai va dong vat trang trai, bao gE“)m
dong vat c6 va, dong vat gdm nhim, va dong vat twong tu. Vi du nhu, cac dong vat bao

gdm nguya, cho, va méo ¢6 thé duge didu tri bing hop chat dé xudt boi sang ché.
Dang két hop

Mic di hop chét theo sang ché ¢6 thé duoc dinh lidu hoic duge ding duéi dang
tac nhan dugc hoat tinh duy nhét, chung cling cé thé dugc dung Két hop véi mot hodc
nhiéu hop chét theo sang ché hodc két hop véi cac tac nhan khic. Khi duge dung duéi
dang két hop, tac nhan tri liéu c6 thé duoc tao ché phim du6i dang cac hop phan riéng
& ma dugc ding ddng thoi hodc tudn tu vao cac thoi gian khic nhau, hodc tac nhan tri

liéu ¢6 thé duoc cung cdp dudi dang hop phan don 1é.

Cum tir "ddng tri lidu" (hodc "liéu phéap két hop"), trong dinh nghia vé viée st
dung cua hop chét theo sang ché va tac nhan dugc khéc, duge du dinh 13 bao ham viéc
dung mdi tic nhan theo phuong thic tuan ty trong phac dd ma mang lai tic dung c6 lgi
ctua dang két hop thubc, va duoc du dinh 12 ciing bao ham viéc ding cuing nhau ctia céc
tac nhan nay theo phuong thirc vé co ban la ddng thoi, chdng han nhu trong vién nang
don 1€ ¢6 ti 18 ¢b dinh cta cac tic nhan hoat tinh nay hodc trong nhiéu vién nang riéng
r& db1 v6i mdi tac nhan.

Cu thé 13, viéc dung hop chét theo sang ché c6 thé duoc két hop véi cac liéu phap
b sung da biét dbi v6i ngudi co trinh do trung binh trong linh vuc trong viée ngan ngira
hodc diéu tri bénh ung thu, chang han nhu béng liéu phép xa tri, tdc nhan nhdm dich
phan tit nhé (vi du nhu chét Gc ché PARP, chét tic ché kinaza), khang thé trj liéu (vi du
nhu dang trin va thé lién hop thubc) khéng thé tri liéu mién dich (chét e ché diém kiém

tra, chit an khép té bao T dic hiéu kép) véi tdc nhan tao khdi u hoac gay doc té bao.
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Néu dugc tao ché phdm duéi dang lidu cb dinh, san phim két hop nay sir dung
hop chét theo sang ché nay trong khoang liéu luong chip nhan dwoc. Hop chét c6 Cong
thire I cling ¢6 thé dugc ding tudn tw véi tic nhan khang ung thu hoic giy doc té bao
d3 biét khi ché phdm két hop khong phit hop. Sang ché khong bi gii han & thir ty ding;
hop chit theo sang ché co6 thé duoc ding trude, ddng thoi hodc sau khi ding tac nhan

khang ung thu hodc gy doc té bao da biét.

C6 sb lugng 16n cua tac nhan khang ung thu ¢6 sin trén thi truong dé sir dung,
trong giai doan danh gi4 lam sang va trong giai doan phat trién tién 1am sang, ma duogc
chon dé diéu tri sy tao u béng hoéa tri liéu thube két hop. Céc tac nhéan nay nam trong
mdt vai loai chinh ching han nhu tic nhan kiéu khang sinh, tic nhan alkyl hoa va giéng
alkyl hoa, tdc nhan chéng phan bao, tdc nhan phan tir nhé duge nhdm dich, tac nhan
khéang chuyén hoa, tdc nhan hormon, tac nhin mién dich, tac nhan chéng tao mach, tac

nhan kiéu interferon va loai tdc nhan pha tap.

Sang ché con dé xuét phuong phép tri liéu két hop trong d6 chét da biét dé didu
bién céc con dudng khéc, hoic cac thanh phan khéc ciia ciing con duong, hodc thim chi
cac tap hop gbi 1én nhau cta enzym dich duoc sit dung két hop v6i hop chét theo sang
ché, hodc mudi dugce dung ctia ching. Theo mot khia canh, liéu phap nay bao gdm nhung
khong gi6i han & dang két hop ctia mdt hodc nhidu hop chét theo séang ché vdi tc nhan
hoa tri li€u, khang thé trj 1iéu, tic nhan phan tir nhé dugce nham dich, va xa tri, dé tao ra

tac dung tri liéu hiép ddng hoic cong gop.

D3 biét nhidu phuong phép hoa tri trong linh vuc hién nay va c6 thé duge sir dung
két hop v6i hop chét theo sang ché. Theo mot sd phuong 4n, héa tri duge chon tir nhém
gdm c6 tac nhan chdng phan bao, chét alkyl hoa, chit chéng chuyén hoa, khang sinh
xen k&, chét rc ché yéu td sinh trudng, chét tc ché chu trinh t bao, enzym, chét (e ché
topoisomeraza, chét diéu bién d4p tng sinh hoc, khang- hormon, chét trc ché hinh thanh
mach, va khang-androgen. Céac vi du khong lam gidi han sang ché 1a tac nhan hoa tri
lidu, thc nhan gay doc té bio, va phan tir nhd khong phéi peptit chang han nhu Gleevec®
(Imatinib mesylat), Kyprolis® (carfilzomib), Velcade® (bortezomib), Casodex
(bicalutamit), Iressa® (gefitinib), va Adriamycin ciing nhu 1a vat chi cia tic nhan héa
tri liéu. Vi du khong lam gidi han sang ché vé tac nhan hoa tri liéu bao gdm cac chét
alkyl hoa chang han nhu thiotepa va xyclosphosphamit (CYTOXANTM); alky! sulfonat

chang han nhu busulfan, improsulfan va piposulfan; aziridin ching han nhu benzodopa,
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carboquon, meturedopa, va uredopa; etylenimin va metylamelamin bao gém altretamin,
trietylenmelamin, trietylenphotphoramit, trietylenthiophosphaoramit va
trimetylolomelamin; mu tac nito chéng han nhu chlorambucil, chlornaphazin,
cholophosphamit, estramustin, ifosfamit, mechlorethamin, mechlorethamin oxit
hydroclorua, melphalan, novembichin, phenesterin, prednimustin, trofosfamit, mu tac
uraxin; nitrosure chéng han nhu carmustin, chlorozotoxin, fotemustin, lomustin,
nimustin, ranimustin; chét khéng sinh chéng han nhu aclacinomysin, actinomyxin,
authramyxin, azaserin, bleomyxin, cactinomyxin, calicheamixin, carabixin,
carminomyxin, carzinophilin, CasodexTM, chromomyxin, dactinomyxin,
daunorubixin, detorubixin, 6-diazo-5-oxo-L-norloxin, doxorubixin, epirubixin,
esorubixin, idarubixin, marcellomyxin, mitomyxin, axit mycophenolic, nogalamyxin,
olivomyxin, peplomyxin, potfiromyxin, puromyxin, quelamyxin, rodorubixin,
streptonigrin, streptozoxin, tuberxidin, ubenimex, zinostatin, zorubixin; chét chéng
chuyén héa ching han nhu methotrexat va 5-flouraxin (5-FU); chét trong ddng axit folic
ching han nhu denopterin, methotrexat, pteropterin, trimetrexat; chét twong tu purin
ching han nhu fludarabin, 6-mercaptopurin, thiamiprin, thioguanin; chét tuong tu
pyrimidin ching han nhu anxitabin, azaxitidin, 6-azauridin, carmofur, xytarabin,
dideoxyuridin, doxifluridin, enoxitabin, floxuridin, androgen chéng han nhu calusteron,
dromostanolon propionat, epitiostanol, mepitiostan, testolacton; khang-thuong thén
ching han nhu aminoglutethimit, mitotan, trilostan; chét 1am ddy axit folic ching han
nhu axit frolinic; axeglaton; aldophosphamit glycosit; axit aminolevulinic; amsacrin;
bestrabucil; bisantren; edatraxat; defofamin; demecolxin; diaziquon; elfomithin;
elliptinium axetat; etoglucid; gali nitrat; hydroxyure; lentinan; lonidamin; mitoguazon;
mitoxantron; mopidamol; nitracrin, pentostatin; phenamet; pirarubixin; axit
podophyllinic; 2-etylhydrazit; procarbazin; PSK; razoxan; sizofiran; spirogermanium;
axit tenuazonic; triaziquon; 2,2',2"-triclotrietylamin; urethan; vindesin; dacarbazin;
mannomustin; mitobronitol; mitolactol; pipobroman; gaxytosin; arabinosit ("Ara-C");
xyclophosphamit; thiotepa; taxan, vi du paclitaxel va doxetaxel, Nab-paclitaxel; axit
retinoic; esperamixin; capexitabin; va mudi, axit hodc dan xuét dugc dung cia chét bt
ky néu trén.

Ciing dugc bao gém lam chit didu kién hoa té bao hoa tri liéu thich hop 1a chat

khang-hormon ma doéng vai tro diéu hoa hodc trc ché tdc dong cia hormon 1€n khdi u
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chang han nhu khang-estrogen bao gdm vi du nhu tamoxifen, (NolvadexTM), raloxifen,
aromataza trc ché 4(5)- imidazol, 4-hydroxytamoxifen, trioxifen, keoxifen, LY 117018,
onapriston, va toremifen (Fareston); va khang-androgen ching han nhu flutamit,
nilutamit, bicalutamit, leuprolit, va goserelin; chlorambucil; gemxitabin; 6-thioguanin;
mercaptopurin; methotrexat; chit twong tu platin chang han nhu cisplatin, oxaliplatin,
carboplatin; etoposit (VP-16); ifosfamit; mitomyxin C; mitoxantron; vinblastin
vincristin; vinorelbin; navelbin; novantron; teniposit; daunomyxin; aminopterin; xeloda;
ibandronat; topotecan; camptothexin-11 (CPT-11); chat w&c ché topoisomeraza RFS
2000; diflometylornithin (DMFO),

Khi mong mudn, hop chét hodc duge phdm theo sang ché cé thé dugce st dung
két hop v6i thude khang-ung thu thudng duoc ké don ching han nhu Herceptin®,
Avastin®, Erbitux®, Rituxan®, Taxol®, Abraxane, Arimidex®, Taxotere®, ABVD,
AVICINE, Abagovomab, acridin carboxamit, Adecatumumab, 17-N-Allylamino-17-
demetoxygeldanamyxin, Alpharadin, Alvocidib, 3-Aminopyridin-2-carboxaldehyt
thiosemicarbazon, Amonafide, Anthracenedione, doc td mién dich khéng-CD22,
Antineoplastic, Antitumorigenic herbs, Apaziquone, Atiprimod, azathioprin, Belotecan,
Bendamustine, BIBW 2992, Biricodar, Brostallicin, Bryostatin, Buthionine
sulfoximine, CBV (hoa tri), Calyculin, chit chéng tao khdi u khéng dic higu chu trinh
t bao, axit dicloaxetic, Discodermolide, Elsamitrucin, Enocitabine, Epothilone,
Eribulin, Everolimus, Exatecan, Exisulind, Ferruginol, Forodesine, Fosfestrol, phac do
héa tri ICE, IT-101, Imexon, Imiquimod, indolocarbazol, Irofulven, Laniquidar,
Larotaxel, Lenalidomide, Lucanthone, Lurtotecan, Mafosfamit, Mitozolomide,
Nafoxidine, Nedaplatin, Olaparib, Talazoparib, Niraparib, Ortataxel, PAC-1, Pawpaw,
Pixantrone, chét trc ché proteasom, Rebeccamycin, Resiquimod, Rubitecan, SN-38,
Salinosporamit A, Sapacitabine, Stanford V, Swainsonine, Talaporfin, Tariquidar,
Tegafur-uraxin, Temodar, Tesetaxel, Triplatin tetranitrate, Tris(2-cloetyl)amin,
Troxacitabine, Uramustine, Vadimezan, Vinflunine, ZD6126 hoac Zosuquidar, chét tc

ché CDK4/6 (Palbociclib, Ibrance; Ribociclib, Kisqali; Abemaciclib, Verzenio).

Séang ché con dé cap dén phuong phép sir dung hop chét hodc dugc pham dugc
dé xuét trong ban mo ta nay, két hop véi xa tri dé trc ché sy sinh trudng té bao bat thuong
hodc diéu tri rbi loan ting sinh & dong vat c6 vi. Céc ky thuat dé dung xa tri d3 dugc

biét trong linh vyc, va céc k¥ thuat nay ¢ thé duoc sit dung trong tri liéu két hop duogc
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md ta trong ban md ta ndy. Viéc dung hop chét theo sang ché trong tri lidu két hop nay

¢6 thé duge xac dinh nhu duge mo ta trong ban mo ta nay.

Xa tri ¢6 thé duge ding théng qua mot trong sé mot vai phuong phép, hodc su
két hop ctia cac phuong phap, bao gdm ma khéng gidi han & liéu phap chim tia ngoai,
xa tri trong, chiéu Xa céy ghép, xa phﬁu tiép xUc, xa tri toan than, xa tri va xa tri ap sat
k€& 1au dai hoac tam thoi. Thudt nglt "xa tri ap sat," nhu dung trong ban mo ta nay, dung
d8 chi xa tri dugc phan phéi bing nguyén liéu c6 hoat tinh phong xa han ché khéng gian
cai vao co thé & hodc & gén khdi u hodc vi tri bénh mé tang sinh khac. Thuét nglt dugc
du dinh la khong gidi han ¢ viéc bao gém su phoi nhiém dbi véi cac déng vi ¢ hoat
tinh phong xa (vi du At-211, I-131, I-125, Y-90, Re-186, Re-188, Sm- 153, Bi-212, P-
32, va cac ddng vi c6 hoat tinh phéng xa ctia Lu). Céc ngudn phéng xa thich hop dé
dung 1am chét diéu kién héa té bao theo sang ché bao gdm ca chét rin va chit long. Vi
du khong 1am gi6i han sang ché 13, ngudn phéng xa c6 thé 12 nuclit phong xa, ching han
nhu 1-125, I-131, Yb-169, Ir-192 1am ngudn chét rin, I-125 1am ngudn chit rin, hodc
cac nuclit phong xa khac ma phat ra photon, hat beta, birc xa gamma, hodc céc tia tri
liéu khac. Nguyén liéu c6 hoat tinh phong xa cling ¢o thé 1a dich 16ng dugc tao ra tr
dung dich bét ky cua (céac) nuclit phong xa, vi du, dung dich I-125 hodc I-131, hodc dich
16ng c6 hoat tinh phong xa c6 thé duge san xuét bang cach st dung bt nhdo cia dich
long thich hop chtra cac hat nho cua nuclit phong xa ran, chang han nhu Au-198, Y-90.
Hon nita, (c4c) nuclit phong xa cé thé dugc biéu hién & vi clu c6 hoat tinh phéng xa

hodc gel.

Hop chat hodc dwoc phdm theo sang ché c6 thé duoc sir dung két hop véi luong
clia mdt hodc nhidu chét dugc chon tir chét chbng hinh thanh mach, chét e ché truyén
tin hiéu, chét chéng tdng sinh, chét trc ché phan giai glucoza, hoac chét trc ché tu thuc

bao.

Chét chéng hinh thanh mach, ching han nhu chét rc ché MMP-2 (chit nén-
proteinaza kim loai 2), chét tc ché MMP-9 (chét nén-proteinaza kim loai 9), va chét trc
ché COX-11 (xyclooxygenaza 11), c¢6 thé dugc st dung két hop vdi hop chét theo sang
ché va dugc phdm dugc mod ta trong ban mo ta nay. Chét chdng hinh thanh mach bao
gém, vi du nhu, rapamyxin, temsirolimus (CCI-779), everolimus (RAD001), sorafenib,
sunitinib, va bevacizumab. Vi du v& chét e ché COX-II hitu dung bao gém alecoxib,

valdecoxib, va rofecoxib. Vi du vé chat (tc ché chat nén proteinaza kim loai hitu dung
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duge md ta trong WO 96/33172 WO 96/27583 Céng B Bang Sang Ché Chau Au
EP0818442, Cong B6 Bang Sang Ché Chau Au EP1004578 , WO 98/07697, WO
98/03516, WO 98/34918, WO 98/34915, WO 98/33768, WO 98/30566, Cong Bb Bing
Sang Ché Chau Au 606046, Cong B6 Bing Sang Ché Chau Au 931 788, WO 90/05719,
WO 99/52910, WO 99/52889, WO 99/29667, W01999007675, Céng Bb Bing Séng
Ché Chau Au EP1786785, Cong B6 Bang Sang Ché Chau Au S6 EP1181017, Cong B
My S6 US20090012085 , Cong B6 My US5863 949, Cong B6 My US5861 510, va
Cong B6 Bang Sang Ché Chau Au EP0780386, tit ca ching duogc két hop trong ban mé
t4 ndy v6i toan bd ndi dung ciia chung dé tham khao. Chat trc ché MMP-2 va MMP-9
dugc wu tién 13 cac chit ma c6 it hodc khong c6 hoat tinh trc ché MMP-1. Pugc uu tién
hon 13 céc chit ma trc ché chon loc MMP-2 va/hoic AMP-9 tuong quan véi céc chét
nén- proteinaza kim loai khac (tic 1a, MAP-1, MMP-3, MMP-4, MMP-5, MMP-6,
MMP- 7, MMP- 8, MMP-10, MMP-11, MMP-12, va MMP-13). M6t s6 vi du cu thé vé
chét trc ché MMP hitu dung theo sang ché 1a AG-3340, RO 32-3555, va RS 13-0830.

Céc hop chét nay ciing c6 thé dugc sir dung trong dong tri liéu véi cac chat khang-
khéi u khac, chéng han nhu axemannan, aclarubixin, aldesleukin, alemtuzumab,
alitretinoin, altretamin, amifostin, axit aminolevulinic, amrubixin, amsacrin, anagrelit,
anastrozol, ANCER, ancestim, ARGLABIN, arsenic trioxit, BAM 002 (Novelos),
bexaroten, bicalutamit, broxuridin, capexitabin, celmoleukin, cetrorelix, cladribin,
clotrimazol, xytarabin ocfosfat, DA 3030 (Dong-A), daclizumab, denileukin diftitox,
deslorelin, dexrazoxan, dilazep, doxetaxel, docosanol, doxercalxiferol, doxifluridin,
doxorubixin, bromocriptin, carmustin, xytarabin, flouraxin, HIT diclofenac, interferon
alfa, daunorubixin, doxorubixin, tretinoin, edelfosin, edrecolomab, eflornithin, emitefur,
epirubixin, epoetin beta, etoposit photphat, exemestan, exisulind, fadrozol, filgrastim,
finasterit, fludarabin photphat, formestan, fotemustin, gali nitrat, gemxitabin,
gemtuzumab zogamixin, dang két hop gimeracil/oteracil/tegafur, glycopin, goserelin,
heptaplatin, chorionic gonadotropin ngudi, alpha fetoprotein thai ngudi, axit ibandronic,
idarubixin, (imiquimod, interferon alfa, interferon alfa, tu nhién, interferon alfa-2,
interferon alfa-2a, interferon alfa-2b, interferon alfa-N1, interferon alfa-n3, interferon
alfacon-1, interferon alpha, tu nhién, interferon beta, interferon beta-1a, interferon beta-
1b, interferon gamma, interferon gamma-1a ty nhién, interferon gamma-1b, interleukin-

1 beta, iobenguan, irinotecan, irsogladin, lanreotit, LC 9018 (Yakult), leflunomit,
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lenograstim, lentinan sulfat, letrozol, alpha interferon bach cau, leuprorelin, levamisol
+ flouraxin, liarozol, lobaplatin, lonidamin, lovastatin, masoprocol, melarsoprol,
metoclopramit, mifepriston, miltefosin, mirimostim, ARN mach kép bat cip nhim,
mitoguazon, mitolactol, mitoxantron, molgramostim, nafarelin, naloxon + pentazoxin,
nartograstim, nedaplatin, nilutamit, noscapin, protein kich thich tao héng cAu méi, NSC
631570 octreotit, oprelvekin, osateron, oxaliplatin, paclitaxel, axit pamidronic,
pegaspargaza, peginterferon alfa-2b, pentosan polysulfat natri, pentostatin, pixibanil,
pirarubixin, khang thé da dong khang thé bao tuyén trc tho, polyetylen glycol interferon
alfa-2a, porfimer natri, raloxifen, raltitrexed, rasburiembodiment, reni Re 186 etidronat,
RII retinamit, rituximab, romurtit, samari (153 Sm) lexidronam, sargramostim,
sizofiran, sobuzoxan, sonermin, stronti-89 clorua, suramin, tasonermin, tazaroten,
tegafur, temoporfin, temozolomit, teniposit, tetraclodecaoxit, thalidomit, thymalfasin,
thyrotropin alfa, topotecan, toremifen, tositumomab-iot 131, trastuzumab, treosulfan,
tretinoin, trilostan, trimetrexat, triptorelin, yéu t8 hoai t&r khdi u alpha, tu nhién,
ubenimex, véc xin ung thu bang quang, vic xin Maruyama, véc xin dung giai u melanin,
valrubixin, verteporfin, vinorelbin, VIRULIZIN, zinostatin stimalamer, hodc axit
zoledronic; abarelix; AE 941 (Aeterna), ambamustin, oligonucleotit dbi nghia, bcl-2
(Genta), APC 8015 (Dendreon), xetuximab, dexitabin, dexaminoglutethimit, diaziquon,
EL 532 (Elan), EM 800 (Endorecherche), eniluraxin, etanidazol, fenretinit, filgrastim
SDO1 (Amgen), fulvestrant, galoxitabin, chit gdy mién dich gastrin 17, liéu phép gen
HLA-B7 (Vical), yéu t§ kich thich khuin lac dai thuc bao c6 hat, histamin
dihydroclorua, ibritumomab tiuxetan, ilomastat, IM 862 (Cytran), interleukin-2,
iproxifen, LDI 200 (Milkhaus), leridistim, lintuzumab, CA 125 MAb (Biomira), MAb
ung thu (Japan Pharmaceutical Development), HER-2 va Fc MAb (Medarex), idiotypic
105AD7 MAb (CRC Technology), idiotypic CEA MAb (Trilex), LYM-1-iot 131 MAb
(Techniclone), dich nhdy biéu mo da hinh-ytri 90 MAb (Antisoma), marimastat,
menogaril, mitumomab, motexafin gadolini, MX 6 (Galderma), nelarabin, nolatrexed,
protein P 30, pegvisomant, pemetrexed, porfiromycin, prinomastat, RL. 0903 (Shire),
rubitecan, satraplatin, natri phenylaxetat, axit sparfosic, SRL 172 (SR Pharma), SU 5416
(SUGEN), TA 077 (Tanabe), tetrathiomolybdat, thaliblastin, thrombopoietin, thiéc etyl
etiopurpurin, tirapazamin, véc xin ung thu (Biomira), vic xin u melanin (New York

University), vic xin u melanin (Sloan Kettering Institute), vic xin dung giai t& bao u

47



52474 48177

melanin (New York Medical College), vic xin dich tan té bao u melanin do virut (Royal

Newecastle Hospital), hoac valspodar.

Hop chit theo sang ché c¢6 thé con duoc st dung véi chit te ché VEGFR. Céac
hop chét khac duge md ta trong cac bang sang ché va don sang ché sau day c¢6 thé dwoc
sir dung trong tri liéu két hop: US 6,258,812, US 2003/0105091, WO 01/37820, US
6,235,764, WO 01/32651, US 6,630,500, US 6,515,004, US 6,713,485, US 5,521,184,
US 5,770,599, US 5,747,498, WO 02/68406, WO 02/66470, WO 02/55501, WO
04/05279, WO 04/07481, WO 04/07458, WO 04/09784, WO 02/59110, WO 99/45009,
WO 00/59509, WO 99/61422, US 5,990,141, WO 00/12089, va WO 00/02871.

Theo mot sb phuong 4n, dang két hop bao gdm ché pham theo sang ché két hop
v6i it nhét 13 mot chit chdng hinh thanh mach. Cac chit nay bao gdm, nhung khéng gidi
han &, hop phén héa hoc dugce diéu ché theo cach téng hop in vitro, khang thé, vung lién
két khang nguyén, nuclit phong xa, va dang két hop va thé lién hop cia chiing. Chéit nay
c6 thé 1a chit chi vén, chit dbi khang, chit didu bién di 14p thé, doc td hoic, thong
thudng hon 13, ¢6 thé hoat dong dé wc ché hodc kich thich dich cta né (vi du, sy hoat
héa hodc sy e ché thy thé hoic enzym), va b?lng cach do thiuc déy su chét t& bao hoic

ngdn chin sy sinh trudng t€ bao.

Céc chét chéng hinh thanh mach vi du bao gdm ERBITUX™ (IMC-C225), chét
trc ché KDR (thu thé mién kinaza) (vi du, khang thé va ving lién két khdng nguyén ma
lién két dic hiéu véi thu thé mién kinaza), chit khang khang VEGF (vi du, khang thé
hodc vung lién két khang nguyén ma lién két dic hiéu VEGF, hoic thu thé VEGF hoa
tan hodc viung lién két phdi tir cua ching) ching han nhu AVASTIN™ hoic VEGF-
TRAP™, va chét thu thé khang VEGF (vi du, khéng thé hodc vung li€n két khéng
nguyén ma lién két dic hidu vao do), chét e ché EGFR (vi du, khang thé hodc ving
lien két khang nguyén ma lién két dic hiéu vao do) chang han nhu Vectibix
(panitumumab), IRESSA™ (gefitinib), TARCEVA™ (erlotinib), chét khang Angl va
khang Ang2 (vi du, khang thé hodc ving lién két khang nguyén lién két dic hiéu vao d6
hodc vao thu thé cua chung, vi du, Tie2/Tek), va chét wc ché khéang Tie2 kinaza (vi du,
khang thé hodc ving lién két khang nguyén ma lién két diic hiéu vao d6). Duge pham
theo sang ché ciing c6 thé bao gdm mot hoic nhiéu chét (vi dy, khang thé, viing lién két
khang nguyén, hodc thu thé hoa tan) ma lién két dic hiéu va tc ché hoat tinh cta céc

yéu té sinh truéng, ching han nhu chét ddi khang cua yéu tb sinh truéng té bao gan
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(HGF, con dugc biét dén duéi dang Yéu T Scatter), va khang thé hodc ving lién két

khéang nguyén ma lién két ddc hiéu thy thé cia n6 "c-met".

Céc chét chéng hinh thanh mach khéc bao gdm Campath, IL-8, B-FGF, chét dbi
khang Tek (Ceretti et al., Cong B6 My S6 2003/0162712; Bing Séng Ché My S6
6,413,932), chit khang TWEAK (vi dy, khang thé hodc ving lién két khang nguyén lién
két dic hidu, hodc chat dbi khang thu th8 TWEAK hoa tan; xem, Wiley, Bang Sang Ché
My Sé 6,727,225), mién ADAM distintegrin dé lam d6i khang su lién két ctia integrin
v6i phdi tir cia n6 (Fanslow et al., Cong B6 M§ S$6 2002/0042368), thu thé khang eph
va/hodc khang thé hodc ving lién két khang nguyén khang ephrin lién két dic hidu (Bing
Sang Ché My S6 5,981,245; 5,728,813; 5,969,110; 6,596,852; 6,232,447; 6,057,124 va
céc thanh vién ho bing sang ché cia ching), va chit di khang khdng PDGF-BB (vi du,
khang thé hoic ving lién két khang nguyén lién két dic hiéu) ciing nhu 13 khang thé
hodc ving lién két khang nguyén lién két dic hiéu véi phdi tir PDGF-BB, va chit trc ché
PDGFR kinaza (vi du, khang thé hogic ving lién két khang nguyén ma lién két dic hiéu
vao do).

Céc chit chéng hinh thanh mach/khang khéi u khac bao gdbm: SD-7784 (Pfizer,
My); cilengitit.(Merck KGaA, Puc, EPO 770622); pegaptanib octanatri, (Gilead
Sciences, M¥); Alphastatin, (BioActa, Vwong Qudc Anh); M-PGA, (Celgene, My, US
5712291); ilomastat, (Arriva, M, US 5892112); emaxanib, (Pfizer, My, US 5792783);
vatalanib, (Novartis, Thuy Si); 2-metoxyestradiol, (EntreMed, My); TLC ELL-12,
(Elan, Ai Len); anecortav axetat, (Alcon, M¥); alpha-D148 Mab, (Amgen, M¥); CEP-
7055, (Cephalon, M§); Mab khang-Vn, (Crucell, Ha Lan) DAC: chéng tao mach,
(ConjuChem, Canada); Angiocidin, (InKine Pharmaceutical, My); KM-2550, (Kyowa
Hakko, Nhét Ban); SU-0879, (Pfizer, My); CGP-79787, (Novartis, Thuy Si, EP
970070); cong nghé ARGENT, (Ariad, M¥); YIGSR-Stealth, (Johnson & Johnson, M¥);
manh fibrinogen-E, (BioActa, Vuong Quéc Anh); chét tre ché tao mach, (Trigen, UK);
TBC-1635, (Encysive Pharmaceuticals, M¥); SC-236, (Pfizer, M¥); ABT-567, (Abbott,
M¥); Metastatin, (EntreMed, My); chét trc ché tao mach, (Tripep, Thuy Dién); maspin,
(Sosei, Nhat Ban); 2-metoxyestradiol, (Oncology Sciences Corporation, My); ER-
68203-00, (IVAX, M¥); Benefin, (Lane Labs, M¥); Tz-93, (Tsumura, Nhat Ban); TAN-
1120, (Takeda, Nhat Ban); FR-111142, (Fujisawa, Nhat Ban, JP 02233610); yéu t3 tiéu
cau 4, (RepliGen, USA, EP 407122); chét dbi khang yéu t6 sinh truéng ndi md mach,
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(Borean, Pan Mach); bevacizumab (pINN), (Genentech, M¥); chit e ché tao mach,
(SUGEN, My¥); XL 784, (Exelixis, M¥y); XL 647, (Exelixis, M¥y); MAD, alphaSbeta3
integrin, thé hé th hai, (Applied Molecular Evolution, M§ va MedImmune, M¥); liéu
phap gen, bénh 1y véng mac, (Oxford BioMedica, Vuong Qubc Anh); enzastaurin
hydroclorua (USAN), (Lilly, M¥); CEP 7055, (Cephalon, M§ va Sanofi-Synthelabo,
Phap); BC 1, (Genoa Institute of Cancer Research, Italia); chit e ché tao mach,
(Alchemia, Australia); chit d6i khang VEGF, (Regeneron, M¥); tBPI 21 va chit chéng
tao mach c¢6 ngudn gbc tir BPI, (XOMA, My); PI 88, (Progen, Australia); cilengitit
(pINN), (Merck KGaA, Puc; Munich Technical University, Duc, Scripps Clinic and
Research Foundation, M¥); cetuximab (INN), (Aventis, Phap); AVE 8062, (Ajinomoto,
Nhat Ban); AS 1404, (Cancer Research Laboratory, New Zealand); SG 292, (Telios,
MY¥); Endostatin, (Boston Childrens Hospital, M¥); ATN 161, (Attenuon, MY);
ANGIOSTATIN, (Boston Childrens Hospital, M¥); 2-metoxyestradiol, (Boston
Childrens Hospital, M¥); ZD 6474, (AstraZeneca, Vuong Quéc Anh); ZD 6126,
(Angiogene Pharmaceuticals, Vwong Qubc Anh); PPI 2458, (Praecis, M¥); AZD 9935,
(AstraZeneca, Vuong Qudc Anh); AZD 2171, (AstraZeneca, Vuong Qudc Anh);
vatalanib (pINN), (Novartis, Thyy Siva Schering AG, Dtc); chét trc ché con dudng yéu
t6 mé, (EntreMed, M¥); pegaptanib (Pinn), (Gilead Sciences, M¥); xanthorrhizol,
(Yonsei University, Han Qudc); vic xin, dua trén gen, VEGF-2, (Scripps Clinic and
| Research Foundation, M¥); SPV5.2, (Supratek, Canada); SDX 103, (University of
California tai San Diego, M¥); PX 478, (ProlX, M¥); METASTATIN, (EntreMed, M¥);
troponin I, (Harvard University, M¥); SU 6668, (SUGEN, My); OXI 4503, (OXiGENE,
MY); o-guanidin, ( Dimensional Pharmaceuticals, M¥); motuporamin C, (British
Columbia University, Canada); CDP 791, (Celltech Group, Vuong Quéc Anh);
atiprimod (pINN), (GlaxoSmithKline, UK); E 7820, (Eisai, Nhat Ban); CYC 381,
(Harvard University, M¥); AE 941, (Aeterna, Canada); véc xin, sy tao mach, (EntreMed,
M3); chat ¢ ché chat hoat hoa urokinaza plasminogen, (Dendreon, M¥); oglufanit
(pINN), (Melmotte, M§); chét trc ché HIF-1alfa, (Xenova, Vuong Qudc Anh); CEP
5214, (Cephalon, M¥); BAY RES 2622, (Bayer, Dtrc); Angiocidin, (InKine, M¥); A6,
(Angstrom, M§); KR 31372, (Korea Research Institute of Chemical Technology, Han
Quéc); GW 2286, (GlaxoSmithKline, Vwong Qubc Anh); EHT 0101, (ExonHit, Phap);
CP 868596, (Pfizer, M§); CP 564959, (OSL, My); CP 547632, (Pfizer, M¥); 786034,

50



52474 w177

(GlaxoSmithKline, Vuong Quéc Anh); KRN 633, (Kirin Brewery, Nhat Ban); hé théng
phan phéi thude, trong mét, 2-metoxyestradiol, (EntreMed, M¥); anginex, (Maastricht
University, Ha Lan, va Minnesota University, M¥); ABT 510, (Abbott, M¥); AAL 993,
(Novartis, Thuy S1); VEGI, (ProteomTech, M¥); chét tc ché yéu t6 hoai tir khéi u-alpha,
(National Institute on Aging, M¥); SU 11248, (Pfizer, My va SUGEN M¥); ABT 518,
(Abbott, M§); YH16, (Yantai Rongchang, Trung Quéc); S-3APG , (Boston Childrens
Hospital, My va EntreMed, M§); MAb, KDR, (ImClone Systems, M¥); MAb, alpha5
betal, (Protein Design, M§); chét wc ché KDR kinaza, (Celltech Group, Vuong Qubc
Anh, va Johnson & Johnson, M¥); GFB 116, (South Florida University, M§ va Yale
University, M§); CS 706, (Sankyo, Nhat Béan); tién duoc chit combretastatin A4,
(Arizona State University, M§¥); chondroitinaza AC, (IBEX, Canada); BAY RES 2690,
(Bayer, btic); AGM 1470, (Harvard University, My, Takeda, Nhit Ban, va TAP, My);
AG 13925, (Agouron, MY¥); Tetrathiomolybdate, (University of Michigan, M¥); GCS
100, (Wayne State University, M§) CV 247, (Ivy Medical, Vwong Quéc Anh); CKD
732, (Chong Kun Dang, Han Quéc); MAD, yéu td sinh trudng ndi mo mach, (Xenova,
Vuong Qubc Anh); irsogladin (INN), (Nippon Shinyaku, Nhat Ban); RG 13577,
(Aventis, Phap); WX 360, (Wilex, Btrc); squalamin (pINN), (Genaera, My); RPI 4610,
(Sirna, M¥); liéu phap ung thu, (Marinova, Australia); chat &rc ché heparanaza, (InSight,
Israel); KL 3106, (Kolon, Han Quéc); Honokiol, (Emory University, M¥); ZK CDK,
(Schering AG, BPuc); ZK Angio, (Schering AG, Dtic); ZK 229561, (Novartis, Thuy Si,
va Schering AG, Dtc); XMP 300, (XOMA, M¥); VGA 1102, (Taisho, Nhat Ban);, chét
didu bién thu thé VEGF, (Pharmacopeia, M¥); chét d6i khang VE-cadherin-2, (ImClone
Systems, M¥); Vasostatin, (National Institutes of Health, M¥); vic xin, FIk-1, (ImClone
Systems, M¥); TZ 93, (Tsumura, Nhit Ban); TumStatin, (Beth Israel Hospital, My);
FLT hoa tan bi cit cut 1 (thu thé yéu t6 sinh truong ndi md mach 1), (Merck & Co, M¥);
phéi tir Tie-2, (Regeneron, M¥); va, chét &rc ché thrombospondin 1, (Allegheny Health,

Education and Research Foundation, MY).

Chét ttc ché tu thuc bao bao gbm, nhung khong giéi han & cloquin, 3-
metyladenin, hydroxycloquin (Plaquenil™), bafilomyxin Al, 5-amino-4- imidazol
carboxamit ribosit (AICAR), axit okadaic, d0c td tao kim ham tu thuc bao ma e ché
protein phosphataza tuyp 2A hodc tuyp 1, chét tvong ddng ctia cAMP, va thudc ma lam
ting ham lugng cAMP ching han nhu adenosin, LY204002, N6-mercaptopurin ribosit,
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va vinblastin. Ngoai ra, dbi nghia hodc siARN ma Gc ché su biéu hién cua protein bao
gb6m nhung khong gi6i han & ATG5 (ma c6 tham gia vao su tu thuc bao), ciing c6 thé

duogc sir dung.

Céchop chét/chit c6 hoat tinh dugc khac ma c6 thé duoc sit dung trong viée diéu
tri ung thu va co thé duoc str dung két hop véi mét hodc nhiéu hop chét theo sang ché
bao gdm: epoetin alfa; darbepoetin alfa; panitumumab; pegfilgrastim; palifermin;
filgrastim; denosumab; ancestim; AMG 102; AMG 386; AMG 479; AMG 655; AMG
745; AMG 951; va AMG 706, hodc mubi dugc dung ctia chiing.

Theo cé4c phuwong 4n nhit dinh, ché phim dugc dé xudt trong sang ché duge ding
két hop voi tac nhan hoa tri liéu. Tac nhan hoa trj liéu thich hop c6 thé bao gém, san
phém tu nhién chéng han nhu vinca alkaloit (vi du, vinblastin, vincristin, va vinorelbin),
paclitaxel, epidipodophyllotoxin (vi du, etoposit va teniposit), khang sinh (vi du,
dactinomyxin (actinomyxin D), daunorubixin, doxorubixin, va idarubixin),
anthraxyclin, mitoxantron, bleomyxin, plicamyxin (mithramyxin), mitomyxin, enzym
(vi du, L-asparaginaza ma chuyén hoéa toan than L-asparagin va loai bé cac té bao ma
khong c6 kha ning tdng hop asparagin ciia ban than chung), chit khang tiéu ciu, chit
alkyl héa chdéng ting sinh/chéng phan bao ching han nhuw mu tac nito (vi du,
mechlorethamin, xyclophosphamit va chdt twong tu, melphalan, va chlorambucil),
etylenimin va metylmelamin (vi dy, hexaametylmelaamin va thiotepa), chét rc ché CDK
(vi du, seliciclib, UCN-01, P1446A-05, PD-0332991, dinaciclib, P27-00, AT-7519,
RGB286638, va SCH727965), alkyl sulfonat (vi du, busulfan), nitrosoure (vi du,
carmustin (BCNU) va chit twong tu, va streptozocin), trazen-dacarbazinin (DTIC), chét
chéng chuyén hoa chéng tang sinh/chéng phan bao chéng han nhu chat twong ty axit
folic (vi du, methotrexat), chét twong tu pyrimidin (vi du, flouraxin, floxuridin, va
xytarabin), chit twong ty purin va chat irc ché lién quan (vi dy, mercaptopurin,
thioguanin, pentostatin va 2-clodeoxyadenosin), chit Gc ché aromataza (vi du,
anastrozol, exemestan, va letrozol), va phac hop phbi tri platin (vi du, cisplatin va
carboplatin), procarbazin, hydroxyure, mitotan, aminoglutethimit, chét (rc ché histon
deaxetylaza (HDAC) (vi du, trichostatin, natri butyrat, apicidan, axit suberoyl anilit
hydroamic, vorinostat, LBH 589, romidepsin, ACY-1215, va panobinostat), chét e ché
mTor (vi du, temsirolimus, everolimus, ridaforolimus, va sirolimus), chit rc ché

KSP(Eg5) (vi du, Array 520), tac nhan lién két ADN (vi du, Zalypsis), chét trc ché PI3K
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delta (vi du, GS-1101 va TGR-1202), chit trc ché PI3K delta va gamma (vi du, CAL-
130), chét trc ché multi-kinaza (vi du, TG02 va sorafenib), hormon (vi dy, estrogen) va
chét chii van hormon ching han nhu chit chu van hormon giy giai phéng hormon
leutinizing (LHRH) (vi du, goserelin, leuprolit va triptorelin), khang thé trung hoa BAFF
(vi du, LY2127399), chit wc ché IKK, chit @c ché p38MAPK, khang-IL-6 (vi du,
CNTO328), chit tic ché telomeraza (vi du, GRN 163L), chét wc ché aurora kinaza (vi
du, MLN8237, AMG 900, AZD-1152), khang thé don dong bé mit té bao (vi du, khang-
CD38 (HUMAX-CD38), khang-CS1 (vi dy, elotuzumab), chit ttc ché HSP90 (vi du, 17
AAG va KOS 953), chét trc ché P13K / Akt (vi du, perifosin), cht (rc ché Akt (vi du,
GSK-2141795), chét tc ché PKC (vi du, enzastaurin), FTT (vi du, Zarnestra™), khang-
CD138 (vi du, BT062), chét trc ché kinaza dic hiéu Torc1/2 (vi du, INK128), chat trc
ché kinaza (vi du, GS-1101), tdc nhan nhim dich ER/UPR (vi du, MKC-3946), chét trc
ché cFMS (vi du, ARRY-382), chit trc ché JAK1/2 (vi du, CYT387), chit tic ché PARP
(vi du, olaparib, Talazoparib, Niraparib veliparib (ABT-888)), chat déi khang BCL-2.
Téac nhan hoa tri li€u khac cé thé bao gém mechlorethamin, camptothexin, ifosfamit,
tamoxifen, raloxifen, gemxitabin, navelbin, sorafenib, hodc bién thé chét tuong tu hodc

dan xuat bat ky cta céc chat néu trén.

Hop chét theo sang ché cling co thé duoc st dung két hop véi xa tri, tri lidu
hormon, phau thuét va tri liéu mién dich, ma céc liéu phép nay da dugc biét 5 dbi véi

nguoi co trinh do trung binh trong linh vue.

Theo cac phuong an nhat dinh, dugc pham duge dé xuét trong sang ché duoc
diing két hop véi steroit. Steroit thich hop ¢6 thé bao gdm, nhung khong giéi han &, 21-
axetoxypregnenolon, alclometason, algeston, amxinonit, beclomethason, betamethason,
budesonit, cloprednison, clobetasol, clocortolon, cloprednol, corticosteron, cortison,
cortivazol, deflazacort, desonit, desoximetason, dexamethason, diflorason,
diflucortolon, difuprednat, enoxolon, fluazacort, flucloronit, flumethason, flunisolit,
fluoxinolon axetonit, fluoxinonit, fluocortin butyl, fluocortolon, flometholon,
fluperolone axetat, flupredniden axetat, fluprednisolon, flurandrenolit, fluticason
propionat, formocortal, halxinonit, halobetasol propionat, halometason, hydrocortison,
loteprednol etabonat, mazipredon, medryson, meprednison, metylprednisolon,
mometason furoat, paramethason, prednicarbat, prednisolon, prednisolon 25-

dietylaminoaxetat, prednisolon natri photphat, prednison, prednival, prednyliden,
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rimexolon, tixocortol, triamxinolon, triamxinolon axetonit, triamxinolon benetonit,
triamxinolon hexaxetonit, va mudi va/hoic dan xuét ctia ching. Theo phuong an cu thé,
hop chét theo sang ché ciing c6 thé dwoc str dung két hop véi thc nhan 6 hoat tinh dugc
khéac ma diéu tri sy budn non. Vi du vé chit ma c6 thé duoc str dung dé didu tri sy budn
nén bao gdbm: dronabinol; granisetron; metoclopramit; ondansetron; va prochlorperazin;

hodc mudi dugc dung ctia ching.

Hop chét hoic duge phdm theo sang ché ciing c6 thé dugc sir dung két hop vé6i
lwong ctia mot hodic nhidu chit duoc chon tir chét trc ché EGFR, chét trc ché MEK, chét
rc ché PI3K, chét uc ché AKT, chit &c ché TOR, va liéu phéap mién dich, bao gém cac
chit khang PD-1, khang PDL-1, khang CTLA4, khang LAG1, va khang OX40, chat chii
vin GITR, té bao CAR-T, va BiTE.

Chét ¢ ché EGFR bao gdm, nhung khong gidi han &, chit d6i khang phan tir
nhé, chit wrc ché khang thé, hodc nucleotit dbi nghia hoiic siARN dic hiéu. Chét trc ché
khang thé hiru dung cia EGFR bao gdm xetuximab (Erbitux), panitumumab (Vectibix),
zalutumumab, nimotuzumab, v matuzumab. Chit d6i khang phan t& nhé cia EGFR
bao gdm gefitinib, erlotinib (Tarceva), va gan ddy nhét 13, lapatinib (TykerB). Xem vi
du, Yan L, et. al., Pharmacogenetics and Pharmacogenomics In Oncology Therapeutic
Antibody Development, BioTechniques 2005; 39(4): 565-8, va Paez J G, et. al., EGFR
Mutations In Lung Cancer Correlation With Clinical Response To Gefitinib Therapy,
Science 2004; 304(5676): 1497-500.

Vi du khong 1am gi6i han sang ché vé chit e ché EGFR phén tir nhd bao gdbm
chit Grc ché EGFR bt ky dugc mo ta trong cic cong bd bang sang ché sau day, va tit ca
cac mubi va solvat duge dung cua chét Gc ché EGFR nay: Pon Séng Ché Chau Au EP
520722, cong bd ngay 30 thang 12 ndm 1992; Pon Sang Ché Chau Au EP 566226, cong
bd ngay 20 thang 10 nam 1993; Cong BS Québc Té PCT WO 96/33980, cong bd ngay
31 thang 10 nam 1996; Bang Sang Ché My S6 5,747,498, cip ngay 5 thang 5 ndm 1998;
Cong B Qudc Té PCT WO 96/30347, cong bd ngay 3 thang 10 nam 1996; Pon Sang
Ché Chau Au EP 787772, cong bd ngay 6 thang 8 ndm 1997; Cong B6 Quéc Té PCT
WO 97/30034, cong bb ngay 21 thang 8 nam 1997; Céng B6 Qubc Té PCT WO
97/30044, cong bd ngay 21 thang 8 nim 1997; Cong Bb Qudc Té PCT WO 97/38994,
cong bb ngay 23 thang 10 nam 1997; Cong BS Quéc Té PCT WO 97/49688, cong bd
ngay 31 thang 12 ndm 1997; Don Sang Ché Chau Au EP 837063, cong bd ngay 22 thang
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4 nam 1998; Cong BS Qubc T PCT WO 98/02434, cong bd ngay 22 thang 1 nam 1998;
Cong B6 Qubc Té PCT WO 97/38983, cong bd ngay 23 thang 10 nam 1997; Cong B
Qubc Té PCT WO 95/19774, cong bd ngay 27 thang 7 nam 1995; Cong BS Quéc Té
PCT WO 95/19970, cong bb ngay 27 thang 7 ndm 1995; Céng B Qubc Té PCT WO
97/13771, cong bd ngay 17 thang 4 nam 1997; Cong B Qudc Té PCT WO 98/02437,
cbng bd ngay 22 thang 1 nim 1998; Coéng B6 Qubc Té PCT WO 98/02438, cong bd
ngdy 22 thang 1 nim 1998; Cong BS Qubc Té PCT WO 97/32881, cong bd ngay 12
thang 9 nam 1997; Pon Pirc DE 19629652, cong bb ngay 29 thang 1 nam 1998; Cong
B& Quéc Té PCT WO 98/33798, cong bd ngay 6 thang 8 nam 1998; Cong B Qudc Té
PCT WO 97/32880, cong bd ngay 12 thang 9 nam 1997; Cong Bé Qudc Té PCT WO
97/32880 cong bd ngay 12 thang 9 nam 1997; Pon Sang Ché Chau Au EP 682027, cong
bd ngay 15 thang 11 ndm 1995; Cong B& Qubc Té PCT WO 97/02266, cong bd ngay
23 thang 1 nam 197; Céng B Québc Té PCT WO 97/27199, cong bd ngay 31 thang 7
nim 1997; Cong B Quéc Té PCT WO 98/07726, cong bd ngay 26 thang 2 nam 1998;
Cong B8 Quéc Té PCT WO 97/34895, cong bd ngay 25 théng 9 nim 1997; Cong Bo
Qudc T PCT WO 96/31510", cong b ngay 10 thang 10 nam 1996; Cong B Qudc Té
PCT WO 98/14449, cong bd ngay 9 thang 4 nam 1998; Cong B Quéc Té PCT WO
98/14450, cong bd ngay 9 thang 4 nim 1998; Céng B6 Qudc Té PCT WO 98/14451,
cong bd ngay 9 thang 4 nim 1998; Cong BS Qude Té PCT WO 95/09847, cong bd ngay
13 thang 4 nam 1995; Cong BS Qubc Té PCT WO 97/19065, cong bd ngay 29 thang 5
nam 1997; Cong B6 Quéc Té PCT WO 98/17662, cong bd ngay 30 thang 4 nim 1998;
Bing Sang Ché My S6 5,789,427, cép ngay 4 thang 8 nam 1998; Bing Sang Ché My
S6 5,650,415, cAp ngay 22 thang 7 ndm 1997; Bang Sang Ché My S6 5,656,643, cip
ngdy 12 théng 8 ndm 1997; Cong B6 Qubc Té PCT WO 99/35146, cong bb ngay 15
thang 7 nim 1999; Cong B Quéc Té PCT WO 99/35132, cong bd ngay 15 théang 7 nam
1999; Cong B Quéc Té PCT WO 99/07701, cong bd ngay 18 thang 2 ndm 1999; va
Cong BS Quéc Té PCT WO 92/20642 cong bd ngay 26 thang 11 nam 1992. Vi du khong
lam gi6éi han sang ché khac vé chét tc ché EGFR phén tir nhé bao gdm chét tc ché
EGFR bt ky dwogc md ta trong Traxler, P., 1998, Exp. Opin. Ther. Patents 8(12):1599-
1625.

Chét e ché EGFR dua trén khéng thé bao gébm khéng thé hodc manh khang thé
khang EGFR bét ky ma c6 thé phong bé mot phén hoic toan bd su hoat héa EGFR bang
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phdi tr ty nhién ctia né. Vi du khong 1am giéi han séng ché v& chét tc ché EGFR dya
trén khang thé bao gém cac chét dugc mo ta trong Modjtahedi, H., et al., 1993, Br. J.
Cancer 67:247-253; Teramoto, T., et al., 1996, Cancer 77:639-645; Goldstein et al.,
1995, Clin. Cancer Res. 1:1311-1318; Huang, S. M., et al., 1999, Cancer Res.
15:59(8):1935-40; va Yang, X., et al., 1999, Cancer Res. 59:1236-1243. Do do, chét tc
ché EGFR c6 thé 13 khang thé don dong Mab E7.6.3 (Yang, 1999 néu trén), hoic Mab
C225 (ATCC Ma S Truy Cap HB-8508), hoic khang thé hodc manh khang thé c6 tinh

dac hi€u lién két cua ching.

Chét ¢ ché MEK bao gdm, nhung khong gi6i han &, CI-1040, AZD6244,
PD318088, PD98059, PD334581, RDEA119, ARRY-142886, ARRY-438162, va PD-
325901.

Chét e ché PI3K bao gdm, nhung khong gidi han &, wortmannin, chit tirong tur
17-hydroxywortmannin dugc moé ta trong WO 06/044453, 4-[2-(1H-Indazol-4-yl)-6-
[[4-(metylsulfonyl)piperazin-1-ylJmetyl]jthieno[3,2-d]pyrimidin-4-ylJmorpholin  (con
duoc biét dén dudi dang GDC 0941 va duge md ta trong cac Cong BS PCT S6 WO
09/036,082 va WO 09/055,730), 2-Metyl-2-[4-[3-metyl-2-0x0-8-(quinolin-3-yl)-2,3-
dihydroimidazo[4,5-c]quinolin-1-yl]phenyl]propionitril (con dugc biét dén dudi dang
BEZ 235 hodc NVP-BEZ 235, va duge mo ta trong Cong B6 PCT S6 WO 06/122806),
(S)-1-(4-((2-(2-aminopyrimidin-5-yl)-7-metyl-4-morpholinothieno[3,2-d]pyrimidin-6-
ylDmetyl)piperazin-1-yl)-2-hydroxypropan-1-on (dugc md ta trong Cong B& PCT Sb
WO 2008/070740), LY294002 (2-(4-Morpholinyl)-8-phenyl-4H-1-benzopyran-4-on c6
san tr Axon Medchem), PI 103 hydroclorua (3-[4-(4-morpholinylpyrido-
[3,2":4,5]furo[3,2-d]pyrimidin-2-yl]phenol hydroclorua c6 sin tir Axon Medchem), PIK
75 (N'-[(1E)-(6-bromoimidazol[ 1,2-a]pyridin-3-yl)metylen]-N,2-dimetyl-5-
nitrobenzensulfono-hydrazit hydroclorua c6 sin tir Axon Medchem), PIK 90 (N-(7,8-
dimetoxy-2,3-dihydro-imidazo[1,2-c]quinazolin-5-yl)-nicotinamit ¢6 san tr Axon
Medchem), GDC-0941 bismesylat (2-(1H-Indazol-4-yl)-6-(4-metansulfonyl-piperazin-
1-ylmetyl)-4-morpholin-4-yl-thieno[3,2-d]pyrimidin bismesylat c¢o san tr Axon
Medchem),  AS-252424  (5-[1-[5-(4-flo-2-hydroxy-phenyl)-furan-2-yl]-meth-(Z)-
yliden]-thiazolidin-2,4-dion c6 san tr Axon Medchem), va TGX-221 (7-Metyl-2-(4-
morpholinyl)-9-[ 1-(phenylamino)etyl]-4H-pyrido-[1,2-a]pyrimidin-4-on ¢4 san  tir
Axon Medchem), XL-765, va XL-147. Chét Gc ché PI3K khéc bao gdm

56



02474 571177

demetoxyviridin, perifosin, CAL101, PX-866, BEZ235, SF1126, INK1117, IPI-145,
BKM120, XI1.147, XL765, Palomid 529, GSK1059615, ZSTK474, PWT33597,
IC87114, TG100-115, CAL263, PI-103, GNE-477, CUDC-907, va AEZS-136.

Chét Gc ché AKT bao gbm, nhung khong giéi han &, Akt-1-1 (&c ché Aktl)
(Barnett et al. (2005) Biochem. J., 385 (Pt. 2), 399-408); Akt-1-1,2 (c ché Akl va 2)
(Barnett et al. (2005) Biochem. J. 385 (Pt. 2), 399-408); API-59CJ-Ome (vi du nhu, Jin
et al. (2004) Br. J. Cancer 91, 1808-12); hop chét 1-H-imidazo[4,5-c]pyridinyl (vi du
nhu, WO05011700); indol-3-carbinol va din xuit ctia n6 (vi du nhu, Bing Sang Ché
M5 S6 6,656,963; Sarkar and Li (2004) J Nutr. 134(12 Suppl), 3493S-34988); perifosin
(vi du nhu, giy can tré véi su dinh vi mang Akt; Dasmahapatra et al. (2004) Clin. Cancer
Res. 10(15), 5242-52, 2004); chit twong tu lipit phosphatidylinositol ete (vi dy nhu,
Gills and Dennis (2004) Expert. Opin. Investig. Drugs 13, 787-97); va triciribin (ky hiéu
nhin dang TCN hodc API-2 hodc NCI: NSC 154020; Yang et al. (2004) Cancer Res.
64, 4394-9).

Chét trc ché TOR bao gdm, nhung khong gidi han &, chit tic ché bao gbm AP-
23573, CCI-779, everolimus, RAD-001, rapamyxin, temsirolimus, chdt @rc ché
TORC1/TORC2 canh tranh ATP, bao gbm PI-103, PP242, PP30 va Torin 1. Chat tc
ché TOR khéc trong ving tang cudng FKBP12; rapamyxin va dan xuét cta ching, bao
gbm: CCI-779 (temsirolimus), RAD001 (Everolimus; WO 9409010) va AP23573;
rapalog, vi du nhu dugc boc 19 trong WO 98/02441 va WO 01/14387, vi du AP23573,
AP23464, hodc AP23841; 40-(2-hydroxyetyl)rapamyxin, 40-[3-
hydroxy(hydroxymetyl)metylpropanoat]-rapamyxin (con goi la CC1779), 40-epi-
(tetrazolyt)-rapamyxin (con goi 1a ABT578), 32-deoxorapamyxin, 16-pentynyloxy-
32(S)-dihydrorapanyxin, va dan xuit khac dugc boc 16 trong WO 05005434; dan xuét
duogc boc 16 trong Bang Sang Ché My S6 5,258,389, WO 94/090101, WO 92/05179,
Bang Sang Ché My S6 5,118,677, Béng sang ché My S6 5,118,678, Bang sang ché My
S6 5,100,883, Bing sang ché M§ Sb 5,151,413, Bing sang ché M¥§ S6 5,120,842, WO
93/111130, WO 94/02136, WO 94/02485, WO 95/14023, WO 94/02136, WO 95/16691,
WO 96/41807, WO 96/41807 va Bing Sang Ché M§ S6 5,256,790; din xuat rapamyxin
chira photpho (vi du, WO 05016252); dan xuét 4H-1-benzopyran-4-on (vi du, Don Tam
Thoi My S6 60/528,340).
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Liéu phap mién dich bao gdm, nhung khong gi6i han &, chit khang PD-1, chét
khang PDL-1, chit khang CTLA-4, cht khang LAGI, va chit khang OX40. Khang thé
khang-PD-1 vi du va phuong phéap st dung ching dugc mo ta boi Goldberg et al., Blood
110(1):186-192 (2007), Thompson et al., Clin. Cancer Res. 13(6):1757-1761 (2007), va
Korman et al., Pon Qubc Té S§ PCT/TP2006/309606 (s6 cong bd WO 2006/121168
A1), mdi tai lidu trong nay duoc két hop 1 rang & day dé tham khao, bao gdm: Yervoy™
(ipilimumab) hodc Tremelimumab (véi CTLA-4), galiximab (véi B7.1), BMS-936558
(voi PD-1), MK-3475 (v6i PD-1), AMP224 (v6i B7DC), BMS-936559 (véi B7-H1),
MPDL3280A (v4i B7-H1), MEdi-570 (v6i ICOS), AMGS557 (vé61 B7TH2), MGA271 (v6i
B7H3), IMP321 (v6i LAG-3), BMS-663513 (v6i CD137), PF-05082566 (voi CD137),
CDX-1127 (véi CD27), khang-OX40 (Providence Health Services), huMAbOX40L
(véi OX40L), Atacicept (voi TACI), CP-870893 (véi CD40), Lucatumumab (voi
CD40), Dacetuzumab (vdi CD40), Muromonab-CD3 (v6i CD3), Ipilumumab (voi
CTLA-4). Liéu phap mién dich cing bao gdm té bao T da dugc thiét ké di truyén (vi duy,
té bao CAR-T) va khang thé dac hidu kép (vi du, BiTE).

Chét chi van GITR bao gdm, nhung khdng gidi han &, protein dung hop GITR
va khang thé khang GITR (vi du, khang thé khang GITR héa tri hai), ching han nhu,
protein dung hop GITR dugc md ta trong Biang Sang Ché My S6 6,111,090box.c, Bang
Sang Ché Chau Au $6: 090505B1, Bing Sang Ché My S6 8,586,023, cac Cong B6 PCT
S6: WO 2010/003118 va 2011/090754, hoic khang thé khéang GITR dugc mo ta, vi du,
trong Bing Sang Ché My $6 7,025,962, Bing Sang Ché Chau Au S6: 1947183B1, Bang
Sang Ché My Sé 7,812,135, Bing sang ché My S6 8,388,967, Bang sang ché My S&
8,591,886, Bing Sang Ché Chau Au S6: EP 1866339, Cong B6 PCT S6: WO
2011/028683, Céng B& PCT S&: WO 2013/039954, Céng BS PCT Sé:
W02005/007190, Cong BS PCT S6: WO 2007/133822, Céng BS PCT Sé:
W02005/055808, Cong B6 PCT Sb: WO 99/40196, Cong B6 PCT Sb: WO 2001/03720,
Cong B6 PCT S6: W099/20758, Cong BS PCT $6: W02006/083289, Cong B6 PCT
Sé: WO 2005/115451, Bing Sang Ché My Sb 7,618,632, va Coéng BS PCT Sé:
WO 2011/051726;

Hop chit dugc md ta trong ban md ta nay c6 thé dugc sir dung két hop véi cac
chét boc 1 trong ban md ta nay hodc cac chét thich hop khéc, tiy thudc vao tinh trang

bénh can diéu tri. Do d6, theo mot s6 phuong 4n mot hodc nhiéu hop chét theo sang ché
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duoc déng st dung véi céac tdc nhan khac nhu duge mo ta & trén. Khi str dung trong tri
lidu két hop, hop chét dwoc mo ta trong ban mé ta ndy duoc dung vé6i chat thi hai mot
cach déng thoi hodc mot cach riéng ré. Viéc dung két hop nay cé thé bao gém viéc dung
ddng thoi cia hai chit trong cing dang lidu luong, viée ding ddng thoi trong cac dang
lidu lwong riéng r&, va viée dung riéng r&. Ttc 13, hop chét duoc mo ta trong ban mo ta
nay va chét bat ky dugc md ta & trén c6 thé duoc tao ché phim cling nhau trong cling
dang lidu lrgng va dugc dung mot cach ddng thoi. Theo cach khéc, hop chét theo sang
ché va chét bt ky dugc mé ta & trén c6 thé duge dung mét cach dong thoi, trong d6 ca
hai chit c6 mit trong céc ché phdm riéng r&. Theo cach thay thé khéac, hop chat theo
sang ché c6 thé duge ding ngay sau d6 13 va chét bat ki duoc md ta & trén, hodic nguge
lai. Theo mot s6 phuong 4n cua quy trinh ding riéng r&, hop chét theo sang ché va chat
bét ky dugc md ta & trén dwoc ding cach nhau it phut, hoic cach nhau it gio, hoic cach

nhau it ngay.

Mot khia canh ctia sdng ché du kién viéc diéu tri ciia bénh/tinh trang bénh véi su
két hop ctia hop chét ¢6 hoat tinh dugc ma c6 thé duoc dung mdt cach riéng 1€, sang ché
con dé cap dén viée két hop cac duge phdm riéng r& & dang bd kit. B9 kit bao gdm hai
duoc phém riéng r€: hgp chét theo sang ché, va dugc chét tht hai. Bd kit bao gf“)m vat
chira dé chtra cac duoc phdm riéng r& chang han nhu chai chia ngin hoic goi 14 kim loai
chia ngan. Vi du khac v& vat chtra bao gdm 6ng tiém, hop, va tii. Theo mot s6 phuong
4n, b kit bao gdm hudng dan st dung ddi vai cac thanh phan riéng ré. Dang bo kit dic
biét c6 loi khi cac thanh phdn riéng r& t6t hon 1a dugc ding & céc dang lidu lwong khac
nhau (vi dy, theo duong miéng va ngoai dudng tiéu hoa), duge dung & cac khoang cach
lidu luong khéac nhau, hodc khi sy chuén d6 cta cac thanh phan cu thé cua dang két hop

1a diéu mong mubn theo chuyén gia chim séc stc khée quy dinh.
Thi nghiém

Céc chit viét tt: Cac chit viét tit sau day c6 thé dugc st dung trong ban md ta

nay:
ACN hodac MeCN Axetonitril
AcOH axit axetic
aq hodc aq. Trong nudc
BOC hodc Boc tert-butyloxycarbonyl
. rac-((3R,5R,7R)-adamantan-1-y1)((3S,5S,75)-
cataCXium® A adamantan-1-yl)(butyl)phosphan
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DABSO san pham cong 1,4-diazabixyclo[2.2.2]octan bis(luu
huynh dioxit)
DCE 1,2-dicloetan
DCM Diclometan
DMAP 4-dimetylaminopyridin
DMF N,N-dimetylformamit
DMSO dimetyl sulfoxit
Dppf, DPPF hodc dppf 1,1’-bis(diphenylphosphino)feroxen
dppp 1,3-bis(diphenylphosphino)propan
eq hodc eq. hodc equiv. Duong lugng
ESI hoac ES ion héa phun dién ti
Et Etyl
Et,O dietyl ete
EtOH rugu etyl
EtOAc etyl axetat
g Gam
h Gio
HATU 1-[bis(dimetylamino)metylen]-1H-1,2,3-
triazolo[4,5-b]pyridinium 3-oxid hexaflophotphat
HPLC sic ky long cao ap
IPA Isopropanol
iPr Isopropyl
iProNEt hodc DIPEA N-etyl diisopropylamin (bazo Hiinig)
KOAc kali axetat
LDA lithi diisopropylamit
LC MS, LC[%%{/[ IéC-MS hodc séc ky 1ong khéi phd
LG nhom doi chuyén (vi du nhu, halogen, mesylat,
triflat)
m/z khéi luong chia dién tich
Me Metyl
MeOH Metanol
Mot cac loai kim loai dé ghép ndi chéo (vi du nhu, MgX,
ZnX, SnRs, SiR3, B(OR)2)
mg miligam
min phut
ml mili lit
MS khoi phd
MsCl metansulfonyl clorua
MTBE Tert-butyl-butyl metyl ete
NMP 1-metyl-2-pyrolidin
n-Buli N-butyllithi
NMR cOng hudng tir nhén
Pd>(dba)s tris(dibenzylidenaxeton)dipaladi(0)
[1,1'-
Pd(dppf)Cl,-DCM Bis(diphenylphosphino)feroxen]diclopaladi(Il),
phuc hop véi diclometan
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Pd(PPhs)4 tetrakis(triphenylphosphin)paladi(0)
Ph phenyl
Phen 1,10-phenanthrolin
nhém PR hodc PG hoic Prot. nhém bao vé
rbf binh thét cd day tron
RP-HPLC sic ky 16ng cao ap pha dao
RT hoéc rt nhiét dJ trong phong
sat. hodc satd. bio hoa
SFC sic ky 16ng siéu tdi han
(2-Dixyclohexylphosphino-2',6'-dimetoxybiphenyl)
SPhos Pd G3 hoac SPhos G3 [2-(2'-amino-1,1'-biphenyl)]paladi(IT)
metansulfonat
TBAF tetra-n-butylamoni florua
-BuOH tert-butanol
TEA hodc EtsN trimetylamin
TFA axit trifloaxetic
THF tetrahydrofuran
TLC sic ky 16p méng
2.,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan
T3P ..
2.,4,6-trioxit
uv tia cuc tim
Xantphos 4,5-bis(diphenylphosphino)-9,9-dimetylxanthen
XtalFluor-M diflo(morpholino)sulfonium tetrafloborat

Trir khi ¢6 céc luu ¥ khac, tht ca cac nguyén liéu nhan dugc tir cdc nha cung cép
thwong mai va duoc sit dung ma khong can tinh ché thém. T4t ca cac phan 14 theo khdi
luong va nhiét d6 1a theo dd C trir khi dugc chi ra 1a khéc. T4t ca cac phan tng c¢6 su hd
tro cla vi séng dugc thue hién v6i Smith Synthesizer™ tir Biotage™. Tat ca cac hop
chat thé hién phd NMR théng nhit véi cdu tric duge gan cla ching. Diém noéng chay
duoc x4c dinh trén thiét bi Buchi va khong duoc hiéu chinh. S6 liéu khéi phd duge xéc
dinh bang k¥ thuat ion hod phun dién ti. Tét ca céc vi du duge tinh ché dén d6 tinh khiét
>90% nhu duge xac dinh biang k§ thuat sic ky 16ng hiéu nang cao. Trir khi dugc chi ra

1a khéc, cac phan Gng dugc tién hanh tai nhiét do trong phong.

Trong viéc tong hop hop chét theo sang ché, c6 thé mong mudn sir dung cac
nhém doi chuyén nhat dinh. Thuét ngit “nhém doi chuyén” (“LG”) thudng ding dé chi
nhém ma c6 thé thay thé duoc bang chit wa nhan. Cac nhoém doi chuyén nay da duogc
biét dén trong linh vuc. Vi du vé nhém doi chuyén bao gém, nhung khong gi¢i han &,
halogenua (vi du nhu, I, Br, F, Cl), sulfonat (vi du nhu, mesylat, tosylat), sulfua (vi dy
nhu, SCH3), N-hydroxysucxinimit, N-hydroxybenzotriazol, va dang tuong ty. Vi du vé
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chit va nhan bao gém, nhung khong gigi han &, amin, thiol, ruou, chét phan tng

Grignard, cac loai anion (vi du nhu, alkoxit, amit, carbanion) va dang tuong tu.

Céc vi du trinh bay dué6i day minh hoa cho céc phuong 4n cu thé cia sang ché.
Céac vi du nay 1a dai dién va khong duoc du dinh 1a [am gidi han pham vi cla céc yéu

ciu bao ho theo bét ky cach nao.

Luu ¥ rang khi phin trim (%) dugc st dung ddi v6i chit 1ong, né 1a phan tram
theo thé tich ddi voi dung dich. Khi ding v6i chét ran, né 1a phan tram ddi véi hop phan
rin. Nguyén liéu thu duoc tir cac nha cung cip thuong mai thudng duge sir dung ma
khong tinh ché thém. Cac phan Gng gdm cac chéit phan (mg nhay cam véi khong khi
hozc hoi 4m thudng duoc thuc hién duéi khi quyén nito hoic argon. P tinh khiét dugc
do bang cach sir dung hé théng sic ky 1ong hiéu ning cao (HPLC) véi su phat hién UV
¢ 254 nm va 215 nm (HE théng A: Agilent Zorbax Eclipse XDB-C8 4,6 x 150 mm, 5
pm, CH;CN tir 5 dén 100% trong H2O véi TFA 0,1% trong thoi gian 15 phit & 1,5
ml/phut; Hé théng B: Zorbax SB-C8, 4,6 x 75 mm, CH3CN tir 10 dén 90% trong H>O
véi axit formic 0,1% trong thoi gian 12 phat ¢ 1,0 ml/phut) (Agilent Technologies, Santa
Clara, CA). Séc ky silicagel thudong dugc thuc hién véi hdp chira silicagel déng géi sin
(Biotage, Uppsala, Thuy Dién hoic Teledyne-Isco, Lincoln, NE). Phd 'H NMR duge
ghi nhén trén khéi phd ké Bruker AV-400 (400 Mhz) (Bruker Corporation, Madison,
WI) hozic khbi phd ké Varian (Agilent Technologies, Santa Clara, CA) 400 Mhz & nhiét
d6 moi truong. TAt ca cac proton dugc quan st thdy duogc bao cdo duéi dang phan tridu
(ppm) trudong thip tir tetrametylsilan (TMS) hodc tham chiéu ndi tai khac trong dung
moi thich hop duoc chi ra. Dit liéu dugce bao cdo nhu sau: d dich chuyén hoéa hoc, do
bdi (s = mic don, d = mirc doi, t = muc ba, ¢ = muc bdn, br = rong, m = muc bdi), héng
s6 ghép ndi, va sé luong proton. Dit lidu phéi khéi do phan giai thdp (MS) duge xac
dinh trén Agilent 1100 Series (Agilent Technologies, Santa Clara, CA) LC/MS v6i su
phat hién UV & 254 nm va 215 nm va ché do phun dién t& cong hudng thép (ESI).

Dé cho rd rang trong phan tdng hop chung nay, hop chét c6 Cong thie (I) nhu
dinh nghia trong phan ban chit k¥ thuét ctia séng ché c6 thé duoc vé dudi dang so db dé

chtra Vong Ar! va Vong Ar? nhu sau:
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R4
NZ o R
/k\A | R
S
R R7 R
0 R? : trong d6 nhém -NR3-(C=0)- 14 cau nbi, Vong Ar!
nim & bén trai cia ciu ndi, va Vong Ar? ndm & bén phai cau nbi.

Thong thudng, hop chit ¢6 Cong thirc (I), ¢ thé duge téng hop théng qua ba
budc thong thuong nhu sau:

Budc 1: Pidu ché hop chit Vong Ar',

Budc 2: Piéu ché hop chit Vong Ar?.

Budc 3: Ghép ndi hop chit Vong Ar! vio hop chat Vong Ar?

Céc So dd chung A-E du6i ddy nhim cung cip hudng din cho nha héa hoc téng
hop ¢6 trinh dJ trung binh trong linh vuc, ngudi ma hiéu ro rang dung mdi, ndng do,
chét phan tmg, nhoém béo vé¢, thir tu cia cc bude téng hop, thoi gian, nhiét d9, va dang
tuong tu ¢6 thé duge cai bién khi cin, nim trong k§ ning va danh gi ctia ngudi ¢6 trinh
dd trung binh trong linh vuec.

So do A

Theo So dd A, theo mdt phwong an hop chét c6 Cong thire (I) nhur boc 16 trong
ban md ta nay c¢6 thé dugc tdng hop nhu sau:

Budc 1a: Piéu ché hop chét Vong Ar':

th
\ }tﬂa chéat phan ing R2
| , "
W i J{ﬂ)(‘ ' NHZ bazo
A1 A2

Budc 1a: Bidu ché hop chit Vong Ar': Hop chéit A-1, trong d6 W' 1a halogen, vi
du nhu flo hoic clo, ¢6 thé dugc cho phan tng véi nhém R? chira tac nhan trong su c6
mit cua bazo thich hop, trong dung mdi hitu co thich hgp ching han nhu NMP, dioxan,
axetonitril, tetrahydrofuran, DMF, metylen clorua, va dang tuong ty, dé tao thanh hop
chét A-2. Hop chit A-1 c6 sin trén thi trudng hodc c6 th8 dugc tdng hop bang phuong
phép da biét boi nhitng ngudi c6 trinh d6 trung binh trong linh vuc. Vi dy vé hop chat
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A-1 bao gdm, nhung khong giéi han &, 2-clopyrimidin-4-amin, 2-clo-6-metylpyrimidin-
4-amin, 2-flo-6-metylpyridin-4-amin, 2-clopyridin-4-amin, 2-clo-6-metylpyridin-4-
amin, 2-clo-6-etylpyrimidin-4-amin, hodc 2-clo-6-xyclopropylpyrimidin-4-amin. Vi du
vé chét phan Gmg R? bao gdm, nhung khong gi6i han & (1) (R)-2-metylmorpholin, (2)
4,4-diflopiperidin hydroclorua, (3) 3,3-difloazetidin hydroclorua, hodc (4) 3,3,3-
triflopropan-1-ol. Vi du vé bazo bao gdbm, nhung khong gi6i han & diisopropyletyl amin,

kali cacbonat, hodc natri hydrua.

Buée 1b: Diéu ché hop chit Vong Ar':

R4 ] R4
\ /é RS 1. R2BYa/chét wiic tic Pd va bazo N {,KILR'S
Wit ks | B R2 JQ\X* ‘
A2

X1 NH, 2. K NH;
A

Theo céch khéac, hop chit A-1 nhu dinh nghia trong budc la, c6 thé dugc bién
d6i thanh hop chit A-2, nhu dinh nghia trong buéc 1a, thong qua phan Gng ghép nbi
chéo Suzuki v6i chit phan tng bo hitu co R? thich hgp (R2-BY?>, trong d6 Y 12 nhém
chtre hitu co) ching han nhu 2-(4,4-difloxyclohex-1-en-1-yl)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan hoic 2-(4-floxyclopent-1-en-1-yl)-4,4,5,5-tetrametyl-1,3,2-dioxaborolan,
va chit xuc tac paladi thich hop va bazo, ching han nhu san pham cdng PdCly(dppf)-
DCM va kali photphat tribazo. Tiép sau bude nay 1a su khir voi chét xuc tac paladi thich
hop va ngudn hydro, ching han nhu Pd/C trong sy ¢6 mit cua khi hydro, dé tao thanh
hop chét A-2. Phan tmg Suzuki thay thé nay c6 thé dugc st dung khi nhém R? dugc lién

két voi vong Ar! thong qua lién két cacbon-cacbon.
Budc 2a: Didu ché hop chit Vong Ar*:
Chét phin ting RX

-

BE.:Z'D'

A-4

Trong Budc 2a, Hop chét A-3, trong d6 mdi trong s6 W2 va W3 doc 1ap 1a halogen,
vi du nhu flo, clo, brom, hodc iot, ¢6 thé duoc cho phan ung véi chét phan tng R, chéng
han nhu (1) 6-azaspiro[2.5]octan hydroclorua, (2) 4,4-dimetylpiperidin hydroclorua, (3)
3,4,4-trimetylpiperidin hydroclorua, (4) 4-metyl-6-azaspiro[2.5]octan hydroclorua,
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hoic (5) 7-azaspiro[3.5]nonan hydroclorua, trong dung méi hitu co thich hgp ching han
nhu NMP, axetonitril, tetrahydrofuran, DMF, metylen clorua, DMSO, va dang tuong
tu, dé tao thanh Hop chit A-4.

Budc 3a: Ghép ndi hop chit Vong Ar! véi hop chit Vong Ar? sau d6 13 su dua

vao cia R!:
4
R? i
/l\‘[pﬁ Tac nhén hoat hoa
N >~ ' S —
ﬁz’i“x‘ TN
A2
Chét phén ing R1

i

Trong Bué6c 3a, hop chat A-4, ma duoc thu 14y tir Bude 2a, c6 thé dugc cho phan
ng v6i tac nhan hoat héa ching han nhu axit clorua (COCI), hodc SOCly, trong dung
moi hitu co thich hop ching han nhu tetrahydrofuran, metylen clorua, va dang tuong tu,
dé tao thanh dan xut axit clorua, ma sau d6 c6 thé phan Gng véi hop chit A-2 dé tao
thanh hop chit A-5. Theo cach khéc, hop chét A-2 ¢6 thé duoc ghép ndi truc tiép voi
hop chéit A-4, ma dugc thu 14y tir Bu6c 2a, trong dung moi hitu co thich hgp ching han
nhu axetonitril, tetrahydrofuran, DMF, metylen clorua, va dang tuong tu, trong sy ¢6
mat cia chit phan tng ghép ndi, chiang han nhu N, N’-diisopropylcarbodiimit, N-(3-
dimetylaminopropyl)-N’-etylcarbodiimit, benzotriazol-1-yl-oxytripyrolidinophosphoni
hexaflophotphat, O-(benzotriazol-1-yl)-N,N,N',N'-tetrametyluronium hexaflophotphat,
carbonyl diimidazol, va polyphosphonic anhydrua. Nha héa hoc tbng hop co trinh do
trung binh trong linh vuc dé dang hidu dugc rang cac chit ghép nbi khéc c6 thé duge st
dung. Su thao tdc thém clia nhém halogen W* bing cac phan tmg bién d6i ching han
nhu, su sulfoamit hoa dugc xuc tac bang kim loai, su sulfinat hda, hodc su sulfonyl hoa,
trong dung mdi hitu co thich hop chang han nhw DMSO, axetonitril, tetrahydrofuran,

DMTF, va dang tuong tu, trong sy c6 mit cua chét xuc tac kim loai va chit phan tng R,
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ching han nhu (1) 1-metylxyclopropan-1-sulfonamit, (2) 3-metyloxetan-3-amin, (3)
tert-butyl 3-mercaptoazetidin-1-carboxylat, (4) etyl 2-sulfamoylpropanoat, (5) 2-
hydroxypropan- 1-sulfonamit, (6) 2-hydroxyetan-1-sulfonamit, (7) etyl iodoaxetat, (8)
2-mercaptopropan-1-ol, (9) 2-mercapto-2-metylpropan-1-ol, (10) 2-aminoethan-1-ol,
hodc (11) xyclopropanthiol ¢6 thé dwgc sir dung dé tao thanh Hop chit (I). Nha héa hoc
¢6 trinh d6 trung binh trong linh vuc d& dang hiéu duoc rang phan (mg ghép ndi ching
han nhu duoc thé hién trong Bude 3a c6 thé duoc thé hién trong céc diéu kién da biét

khéc nhau.
So d6 B
Budc 1a hodc 1b: Didu ché hop chét Vong Ar': xem So dd A & trén
Budc 2b: Diéu ché hop chit Vong Ar:

o wt

| § i3 g\; - A -+
I»l[:l)]\‘ ENL Nhom bao vé
R 3 e
R*

B-1

T

Chét phin ing B!

So dd B cung cip phuong phéap thay thé cho su tao thanh clia hop chét c6 Cong
thire (I) nhu boc 19 trong ban md ta nay. Sau Bu6e 1a hodc Budc 1b nhu duge md ta
trong So d6 A, nhém R! theo cach khac c6 thé dugc dua vao trong Vong Ar? trong Buée
2b chir khong phai 1a trong Budc 3a nhu trong So dd A. Theo Budc 2b, hop chit B-1,
trong d6 mdi trong s6 W* va W* doc lap 1a halogen, vi du nhu flo, clo, brom, hodc iot,
c¢6 thé dugc cho phan tmg véi nhém bdo vé axit carboxylic thich hop (chét phan tng
PG1), chiang han nhu metyl iodua trong sy ¢6 mét cuia bazo chdng han nhu kali cacbonat,
dé tao thanh metyl este, hodc nhém bao vé thich hop khéac dé tao thanh este khéc chéng
han nhu benzyl este, trong dung mdi hitu co thich hop ching han nhu NMP, axetonitril,
tetrahydrofuran, DMF, metylen clorua va dang tuong tu, dé tao thanh hop chit B-2,
trong d6 mdi trong s6 W* va W3 nhu duoc dinh nghia trong hop chét B-1. Sau d6 hop
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chit B-2 c6 thé dugc cho phan Gng v6i chdt phan tmg RX, ching han nhu 6-
azaspiro[2.5]octan, trong dung mdi hitu co thich hop chang han nhu NMP, axetonitril,
tetrahydrofuran, DMF, metylen clorua, DMSO, va dang tuong tu, dé tao thanh hop chét
B-3, trong d6 W* nhu duge dinh nghia trong hop chit B-1. Sau d6 hop chit B-3 c6 thé
dugc cho phan Gng vdi chat phan tng R! bang phan ting bién dbi ching han nhu, su
sulfoamit héa dugc xtc tac b%mg kim loai, su sulfinat héa, hodc su sulfonyl hoéa, trong
dung mdi hitu co thich hop ching han nhy DMSO, axetonitril, tetrahydrofuran, DMF,
va dang twong tu, trong sw ¢6 mit clia chat xtc tac kim loai, chéng han nhu ddng iodua,
Pda(dba)s; dé tao thanh hop chit B-4, ma sau d6 c6 thé dugc phan Ung thém véi tac nhan
khir bao vé axit carboxylic thich hop dé tao thanh hop chét B-5. Nhém bao vé va tic
nhan khir bao vé axit carboxylic thich hop 13 da biét d6i voi nguoi c6 trinh do trung binh
trong Iinh vyc, vi du nhu, nhu dugc thao luidn trong Greene’s Protective Groups in

Organic Synthesis.

Budc 3b: Ghép nbi hop chit Vong Ar' vao hop chat Vong Ar?:

. R.q"
il R .
NE™ R’ HOo Tac nhin hoat héa N* It 0 R
| * : = zi?l‘ 1 g o et
dso . R KN ,
RZ™ XY THHz H
A2

n
Budc 3b trong tu voi phan ing ghép ndi nhu duge mo ta & trén trong Buéce 3a.
Sodd C

So dd C cung cip phuong phép thay thé khéc nita cho su tao thanh ctia hop chét
¢6 Cong thic (I) nhu bdc 10 trong ban mo t4 nay. Theo So d6 C, Budc la co thé duoc
thé hién nhu duge md ta trong So dd A, tiép d6 1a Budc 2b nhu duge md ta trong So i)

B.

Buéc 3c: Ghép nbi hop chat Vong Ar! vao hop chit Vong Ark:
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Téc nhén hoat haa |
o

Trong Budc 3¢, hop chit A-1a, ma 1a hop chit A-1 cta So dd A, trong d6 X! 1a
N va W! 13 halogen, vi du nhur flo hodc clo, ¢6 thé duogc phén Gng véi hop chét B-5 thu
duoc tir Buge 2b cua So do B, trong su c¢6 mat cua tadc nhan hoat hoa trong diéu kién
turong tw véi Budc 3a va 3b & trén, dé tao thanh hop chit C-1, trong ¢6 W' nhu dugc
dinh nghia trong hop chit A-1a, ma sau d6 ¢ thé duoc cho phan g véi tac nhan chira
nhém R2, ching han nhu (1) (R)-2-metylmorpholin, (2) 4,4-diflopiperidin hydroclorua,
(3) 3,3-difloazetidin hydroclorua, hodc (4) 3,3,3-triflopropan-1-ol, trong sy ¢6 mat cua
bazo thich hop, chang han nhu diisopropyletyl amin, kali cacbonat, hodc natri hydrua,
trong dung moéi hitu co thich hop ching han nhu NMP, dioxan, axetonitril,
tetrahydrofuran, DMF, metylen clorua, va dang tuong tu, dé tao thanh hop chét co cdng

thac (I).
SoddD

So dd D cung cip phuong phép thay thé khac nira cho sy tao thanh ctia hop chét
c6 Cong thie (I) nhu bdc 19 trong ban md ta nay. Theo So d6 D, Buéc 1a hodc 1b c6
thé duoc thé hién nhu dugc md ta trong So dd A, tiép d6 1a Bude 2b nhu dugc mo ta

trong So dd B.

Buéc 3d: Ghép ndi hop chit Vong Ar! vao hop chit Vong Ar?:

Tac nhin hoat hoa
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g

R .
9 R
R?k( R

0 R

Chét phan ing B2

&

Trong Budc 3d, hop chit A-1a, ma 12 hop chdt A-1 ctia So dd A, trong d6 X' 13
N va W! 1a halogen, vi du nhu flo hodc clo, c6 thé dugc phan ing véi hop chit B-5 thu
duge tir Bude 2a ctia So dd A, trong su ¢6 mit clia tac nhan hoat héa trong diéu kién
twong ty v&i Bude 3a va 3b & trén, dé tao thanh hop chit D-1, trong d6 W' nhu duoc
dinh nghia trong hop chit A-1a va W3 nhu dugc dinh nghia trong hgp chat B-5, ma sau
d6 ¢6 thé duge cho phan tng véi tac nhan chira nhém R2, ching han nhu (1) (R)-2-
metylmorpholin, (2) 4,4-diflopiperidin hydroclorua, (3) 3,3-difloazetidin hydroclorua,
hodc (4) 3,3,3-triflopropan-1-ol, tily y trong su ¢6 mét cia bazo thich hop, chéng han
nhu diisopropyletyl amin, kali cacbonat, hodc natri hydrua, trong dung moéi hitu co thich
hop chéng han nhu NMP, dioxan, axetonitril, tetrahydrofuran, DMF, metylen clorua, va
dang tuong ty, dé tao thanh hop chit A-5a, ma 12 hop chat A-5, trong d6 X'1a N va W?
nhu duge dinh nghia trong hop chit B-5, ma sau d6 c6 thé dugc cho phan Gng véi tac
nhan chta nhém R! béng phéan ing bién d6i chéng han nhu, su sulfoamit héa duoc xuc
tac béng kim loai, su sulfinat hoa, hodc su sulfonyl hoa, trong dung mdi hitu co thich
hop chiang han nhu DMSO, axetonitril, tetrahydrofuran, DMF, va dang twong ty, trong

su ¢6 mat cua chit xuc tac kim loai, dé tao thanh hop chét co cong thure (I).
Sodd E

So dd E cung cip phuong phap thay thé khac nita cho sy tao thanh ctia hop chét
¢6 Cong thirc (I) nhu bdc 10 trong ban mo ta nay. Theo So d6 E, Budc 1a hodc 1b ¢6 thé
duoc thé hién nhu duge mo ta trong So dd A dé didu ché hop chit A-2. Hop chit E-1,
trong d6 W* 1a halogen, vi du nhu flo ho#c clo, ma bao gbém nhung khéng bi gi¢i han &
axit 2-flo-4-nitrobenzoic, axit 2,5-diflo-4-nitrobenzoic, hodc axit 2,6-diflo-4-
nitrobenzoic, c6 sin trén thi truong hodc c6 thé dwoc tdng hop theo phuong phap da biét

badi nhitng ngudi ¢6 trinh do trung binh trong linh vye.

Bude 3e: Ghép nbi hop chét Vong Ar' vao hop chét Vong Ar?
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Trong Budc 3e, hop chit A-2 c6 thé dwoc phan tng véi hop chat E-1, sy c6 mit
cta su hoat hoa chit phan tng trong didu kién twong tu véi Bude 3a va 3b & trén, dé tao
thanh hop chit E-2, ma sau d6 c¢6 thé dugc cho phan Gmg véi chat phan tmg R* theo cach
tuong tu nhu duge mé ta trong budc 2a dé tao thanh hop chét E-3. Sau d6 nhom nitro
trén hop chit E-4 ¢ thé duoc chuyén héa thanh nhém amino bang cach phan tng vai
tac nhan khtr, ma bao gdbm nhung khong bi gidi han & paladi trén cacbon va khi hydro,
dé tao thanh hop chit E-4, ma sau d6 c¢6 thé dugc cho phan ing vé6i chat phan tmg R,
ching han nhu (1) 1-metylxyclopropan-1-sulfonamit, (2) 3-metyloxetan-3-amin, (3)
tert-butyl 3-mercaptoazetidin-1-carboxylat, (4) etyl 2-sulfamoylpropanoat, (5) 2-
hydroxypropan-1-sulfonamit, (6) 2-hydroxyetan-1-sulfonamit, (7) etyl iodoaxetat, (8)
2-mercaptopropan-1-ol, (9) 2-mercapto-2-metylpropan-1-ol, (10) 2-aminoethan-1-ol,
hodc (11) xyclopropanthiol, bang phan ting bién ddi ching han nhu, su sulfoamit hoa
duogc xuc tac béng kim loai, su sulfinat hoa, hodc su sulfonyl hoa, trong dung mdi hiru
co thich hop chang han nhu DMSO, axetonitril, tetrahydrofuran, DMF, va dang tuong

tu, trong su ¢6 mit cla chit xuc tac kim loai, d& tao thanh hop chat (I).
Vi du thwe hién sang ché

Diéu ché c4c hop chét trung gian tong hop
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Céc hop chét trung gian vong Ar':

Hop chét trung gian 1: (R)-2-(2-Metylmorpholino)pyrimidin-4-amin

cs" MH
N

1 DIFEA, NP, 150 . /jl\
'ﬁjj °C, 36 gie _ g’\rﬂ’L‘N NH;
"N NH, oA

cl
Hop chét trung gian 1

Hon hop ctia 2-clopyrimidin-4-amin (60,0 g, 463 mmol, Combi-Blocks, San
Diego, CA), (R)-2-metylmorpholin (65,6 g, 648 mmol, Wuxi Apptec) va DIPEA (243
ml, 1389 mmol) trong NMP (600 ml) dugc l4y trong ndi hdp va duge gia nhiét & nhiét
d6 150°C trong thoi gian 36 gid. Lam ngudi hdn hop phan tmg xudng nhiét d9 trong
phong va dap tit bang nudce (1 1) va chiét bang etyl axetat (3 x 500 ml). Ritra 16p hitu co
bang dung dich nudc mudi (500 ml), 1am kho (Na2SOs), loc va ¢d dudi ap suit giam dé
thu dugc nguyén liéu tho dudi dang ddu mau ndu vang. Hap thu nguyén ligu thd trén nit
silicagel va tinh ché bang sic ky cot trén silicagel (60-120 mesh), rita gidi v6i gradien
clia etyl axetat tir 50% dén 100% trong hexan dé thu dugc chét ran mau vang. Nghién
nhé thém chét rén nay v6i hexan (300 ml), loc va 1am kho duéi chan khong dé thu dugce
hop chit néu & d& muc (70 g, hiéu suat 78%) dudi dang chét rin mau vang nhat. 'H
NMR (400 MHz, DMSO-ds) 6 ppm 7,75 (d, J = 5,6 Hz, 1H), 6,42 (s, 2H), 5,75 (d, J =
5,6 Hz, 1H), 4,26 — 4,49 (m, 2H), 3,83 (ddd, J=11,4, 3,6, 1,4 Hz, 1H), 3,31 — 3,50 (m,
2H), 2,78 (ddd, J = 13,2, 11,8, 3,5 Hz, 1H), 2,42 — 2,48 (m, 1H), 1,11 (d, J = 6,2 Hz,
3H). m/z (ESI): 195,2 (M+H)".

Hop chét trung gian 2: (R)-6-Metyl-2-(2-metylmorpholino)pyrimidin-4-amin

o  NH
N,

| DIPEA, ; «
ﬁji 150 °C, 122 NJ\N NH;
a1 NT N, o

Hop chét trung gian 2

Hon hop ctia 2-clo-6-metylpyrimidin-4-amin (30,0 g, 209 mmol, Combi-Blocks,
San Diego, CA), (R)-2-metylmorpholin (40,3 g, 293 mmol, Wuxi Apptec, Trung Quéce),
va DIPEA (109 ml, 627 mmol) dugc 14y trong ndi hép (600 ml) va dugc gia nhiét &

71



nhiét d6 150°C trong thdi gian 12 gio. Dép tit hdn hop phan ung bang nude (500 ml)
va chiét bang etyl axetat (2 x 1500 ml). Rira 16p hitu co bang dung dich nuée mudi (500
ml), 1am kh6 (Na2SO4), loc va cb dudi ap sudt giam. Tinh ché phan cin tho bing séc ky
cdt trén silicagel (60-120 mesh) bang cach sir dung etyl axetat 50% trong hexan lam chét
rira giai dé thu duoc hop chét néu ¢ d& muc (25,0 g, hiéu sudt 57%) dudi dang chét rin
mau vang. '"H NMR (400 MHz, DMSO-d) 6 6,28 (s, 2H), 5,62 (s, 1H), 4,45 — 4,31 (m,
2H), 3,83 (ddd, J= 11,4, 3,5, 1,3 Hz, 1H), 3,42 (ddt, J= 14,4, 9,7, 2,8 Hz, 2H), 2,78 —
2,70 (m, 1H), 2,43 (dd, J = 13,0, 10,3 Hz, 1H), 2,05 (s, 3H), 1,11 (d, J = 6,2 Hz, 3H).
m/z (ESI): 209,2 (M+H)".

Hop chét trung gian 3: 2-(4,4-Diflopiperidin-1-yl)pyrimidin-4-amin

E”F\OH Hel

DIPEA, NMP, N
NP 00 °C. 1 £ii | ‘
N 200°C. 156 _ —l/\NJ\\N NH,

P

Hop chét trung gian 3

Nap lién tuc vao binh phdn Ung vi song bang thuy tinh v&i 2-clo-4-
aminopyrimidin (1,0 g, 7,7 mmol, Combi-Blocks, San Diego, CA), 4,4-diflopiperidin
hydroclorua (1,82 g, 11,58 mmol, Combi-Blocks, San Diego, CA) va DIPEA (4,04 ml,
23,2 mmol) trong NMP (12 ml). Khudy hdn hgp phan ting va gia nhiét trong vi séng &
nhiét d6 200°C trong thoi gian 1 gid. Pha lodng hdn hgp phén tng véi nude (50 ml),
chiét bang etyl axetat (30 x 2 ml). Rira dich chiét hitu co bang nude mudi (30 x ml), 1am
kho trén Na»SOq, ¢d trong chan khong dé thu duge nguyén liéu thd dudi dang chét 16ng
dinh mau hoi ndu. Hip thu nguyén lidu tho trén nut silicagel va tinh ché bing sic ky
nhanh thong qua cot silicagel da dong géi sin Redi-Sep (40 g), rira giai bang etyl axetat
tir 0 % dén 100 % trong heptan dé tao ra hop chét néu & d& muc dudi dang chét rin mau
tring nho (6,02 g, 91 %). 'H NMR (300 MHz, DMSO-ds) & ppm 7,21 (d, J = 5,6 Hz,
1H), 6,46 (br s, 2H), 5,77 (d, J = 5,6 Hz, 1H), 3,80 (t, J = 5,6 Hz, 4H), 1,85-1,90 (m,
4H). m/z (ESI): 215,2 (M+H)".

Hop chét trung gian 4: 2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-amin
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ik
O

DIPEA, MIP,
N 180°C, 30 5ib
[ o

Hdn hop cua 2-clo-6-metylpyrimidin-4-amin (46 g, 320 mmol, Combi-Blocks,
San Diego, CA), 4,4-diflopiperidin hydroclorua (76 g, 481 mmol, Combi-Blocks, San
Diego, CA) va DIPEA (166 ml, 961 mmol) trong NMP (460 ml, 10,00 ml/g) dugc léy

Hop chit trung gian 4

trong ndi hap (1 1) va duogc gia nhiét & nhiét do 180°C trong thoi gian 30 gid. Lam ngudi
hdn hop phan tng xudng nhiét do trong phong va dép tit bing nudc (500 ml), chiét bing
etyl axetat (2 x 1000 ml). Rira 16p hitu co bang nuéc mudi (500 ml), 1am khd (Na2SOs),
loc va cb du6i ap suét giam. Hip thy nguyén liéu thd trén nit silicagel va tinh ché bang
sic ky cot trén silicagel (60-120 mesh), rira giai bang etyl axetat tir 50% dén 100% trong
hexan 1am chét rira giai dé thu duoc san pham. Hoa tan lai n6 trong etyl axetat (500 ml),
rira bang nudc (2 x 500 ml). Lam khé 16p hitu co (Na2SOs), loc va ¢b dudi ap sudt giam.
Tao huyén phu lai chit rin mau vang mot 1an nita trong hexan (400 ml) va khudy trong
thoi gian 30 phat. Loc bt nhio, rira bang hexan (100 ml), 1am kho duéi chan khong dé
tao ra hop chét néu & d& muc (58 g, hiéu sudt 79%) dudi dang chit rin mau vang nhat.
'H NMR (400 MHz, DMSO-ds) & ppm 6,33 (s, 2H), 5,63 (s, 1H), 3,80 — 3,78 (dd, J =
6.8, 4,7 Hz, 4H), 2,06 (s, 3H), 1,95 — 1,85 (tt, J = 14,2, 5,7 Hz, 4H). m/z (ESI): 229,2
(M+H)".

Hop chét trung gian 5: 2-(3,3-Difloazetidin-1-yl)pyrimidin-4-amin

NH- Hel

K,COa, dioxan,

N o
N~ 95 °C, 16 it J*:l
,JQ:]\ - = | N NH
cI N F—fd

Hop chét trung gian 5

Gia nhiét hén hop ctia 2-clo-4-aminopyrimidin (5,0 g, 38,6 mmol, Combi-
Blocks, San Diego, CA), 3,3-difloazetidin hydroclorua (7,50 g, 57,9 mmol, Combi-
Blocks, San Diego, CA) va kali cacbonat (5,33 g, 38,6 mmol) trong dioxan (25 ml) &
nhiét d9 95°C trong thoi gian 16 gid. Lam nguodi hdn hop phan Gng xubng nhiét d6 trong
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phong va loc huyén phii. Hap thu nguyén liéu thd trén nut silicagel va tinh ché bang sic
ky nhanh thong qua cot silicagel da dong goi sén Redi-Sep (40 g), rira giai baing MeOH
10 % trong DCM détaora hop chit néu & d& muc duéi dang chit rdn mau niu nhat (6,1
g, 85 %). 'H NMR (300 MHz, DMSO-ds) & ppm 8,29-8,66 (m, 2H), 7,81 (d, J= 7,05
Hz, 1H), 6,22 (d, J=7,26 Hz, 1H), 4,61 (t, J= 12,23 Hz, 4H). m/z (ESI): 187,2 (M+H)".

Hop chét trung gian 6: 2-(4,4-Difloxyclohexyl)-6-metylpyrimidin-4-amin
E.E"'{Pﬁﬂ)z

Pd-C, EtOH
| PACl(dppf), KsPOy, N Hy (1 atm), N7
NS dioxare, H;0. 100 | nhist 86 trong phéng, 16 gid "
D °C, 16 _ e =L 80 & 080 N NHg

M H T rrmee——— . |
Budc 2 F

Buwds 1

Hyp chat trung gian §

Buéc 1: B6 sung 2-(4,4-difloxyclohex-1-en-1-y1)-4,4,5,5-tetrametyl-1,3,2-
dioxaborolan (119 g, 488 mmol, Combi-Blocks, San Diego, CA) va kali photphat
tribazo (310 g, 1463 mmol) vao dung dich ctia 2-clo-6-metylpyrimidin-4-amin (70,0 g,
488 mmol, Combi-Blocks, San Diego, CA) trong 1,4-dioxan (560 ml) va nu¢c (210 ml).
Khir khi hdn hop phan Gng va suc bang nito trong thdi gian 5 phut. B6 sung san phim
cong PACly(dppf)-DCM (39,8 g, 48,8 mmol) vao hdn hgp phan (mg va khudy & nhiét do
100°C trong thoi gian 16 gid. Loc hdn hop khong dong nhit t6i mau thong qua ting
CELITE® va rira banh loc bing etyl axetat (2 x 1000 ml). Rira dich loc bang dung dich
NaOH 1IN (300 ml), tiép d6 13 nude (500 ml). Lam khd 16p hitu co (Na2SOs), loc va ¢d
dudi 4p suét giam. Hip thu phan cin thé trén nit silicagel va tinh ché bang sic ky cot
trén silicagel (60-120 mesh), rira giai véi gradien cua etyl axetat tir 50% dén 60% trong
hexan, dé thu duoc 2-(4,4-difloxyclohex-1-en-1-yl)-6-metylpyrimidin-4-amin (70 g,
hiéu sudt 64%) dudi dang chét rdn mau vang nhat. 'H NMR (400 MHz, DMSO-ds) &
ppm 6,85 (br's, 1H), 6,59 (br s, 2H), 6,13 (s, 1H), 2,62 — 2,80 (m, 4H), 2,19 (s, 3H), 2,04
—2,17 (m, 2H). m/z (ESI): 226,2 (M+H)".

Buége 2: B sung Pd 10% trén cacbon (33,1 g, 155 mmol) vao dung dich cia 2-
(4,4-difloxyclohex-1-en-1-yl)-6-metylpyrimidin-4-amin (70,0 g, 311 mmol) trong
EtOH (700 ml) dudi nito. Khu4y hdn hop phan tng & nhiét do trong phong dudi ap suét
hydro (1 atm) trong thoi gian 16 gio. Loc hdn hop phan tng thong qua tang CELITE®
va rira bang hdn hop cia etyl axetat va etanol (1:1, 500 ml). Cé dich loc duéi ap suét

giam. Tinh ché san phim thd bing sic ky cot trén silicagel (60-120 mesh) bang céch sir
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dung etyl axetat 50% trong hexan dé thu dugc hop chit néu & d& muc (58,5 g, hiéu suit
83%) dudi dang chét rin mau tring nho. 'H NMR (400 MHz, DMSO-ds) 8 ppm 6,61 (s,
2H), 6,09 (s, 1H), 2,56 — 2,67 (m, 1H), 2,16 (s, 3H), 1,72 — 2,10 (m, 8H). m/z (ESI):
228,1 (M+H)".

Hop chét trung gian 7: 2-Metyl-6-(3,3,3-triflopropoxy)pyridin-4-amin

- - FiC.. :
NH:  NaH, THF, 65°C Ea o V¥

Hop chit trung gian 7

2

B4 sung natri hydrua (60% theo khéi lwong trong dau khoéng, 0,79 g, 19,82
mmol) vao dung dich cua 3,3,3-triflopropan-1-ol (1,99 g, 17,44 mmol, Combi-Blocks)
trong 30 ml THF & nhiét d 0 °C. Khudy hon hop & nhiét d trong phong trong thoi gian
30 phat sau d6 xit Iy bang 2-flo-6-metylpyridin-4-amin (1,00 g, 7,93 mmol, AstaTech
Inc). Gia nhiét hdn hop & nhiét do 65 °C trong bé dau trong thoi gian 5 giv. Lam ngudi
xubng nhiét do trong phong, dp tit bang nudc (10 ml) va chiét bang EtOAc (2 x 50
ml). Lam kho dung dich hitu co trén NaxSOs, loc va ¢d trong chén khong dé thu duoc
nguyén liéu thd dudi dang diu mau vang. Hép thu nguyén liéu thd trén nut silicagel va
tinh ché trén cot silicagel (EtOAc tir 15% dén 30% trong heptan) dé thu duogc 2-metyl-
6-(3,3,3-triflopropoxy)pyridin-4-amin (0,47 g, 2,13 mmol, hi¢u suét 27%) dudi dang
dau mau vang nhat. m/z (ESI): 221,1 (M+H)".

Bang 1: Hop chét trung gian duéi day dugc didu ché theo quy trinh twong tr dbi
v6i Hop chat trung gian 7:

Hop c'hat Céu trac héa hoc Tén L RMS: (EST
trung gian # ion + ve) m/z
6-Metyl-2-(3,3,3-
7-1 )N'\ h triflopropoxy)pyrimidin-4- 222.0
FSC\/\O N/ NH, amln

Hop chét trung gian 8: 2-(4,4-Diflopiperidin-1-yl)pyridin-4-amin

¢ NH
F

F
DIPEA
NH, — e
NWMP, 200 °C, 6 gie

g
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Gia nhiét hdn hop ciia 2-clopyridin-4-amin (2,00 g, 15,56 mmol, Combi Blocks),
DIPEA (6,03 g, 46,70 mmol, Sigma-Aldrich) va 4,4-diflopiperidin (2,45 g, 20,22 mmol,
Enamin) trong NMP (6 ml) trong vi song ¢ nhiét d0 200°C trong thoi gian 6 gid. Pha
loang hén hop phan tmg voi nude (20 ml) va chiét bang EtOAc (2 x 50 ml). Cb c4c dich
chiét hitu co. Tinh ché phin cin bing sic ky silicagel (EtOAc tir 20% dén 70% trong
heptan) dé tao ra 2-(4,4-diflopiperidin-1-yl)pyridin-4-amin (2,91 g, 13,65 mmol, hiéu
suit 88%) du6i dang chét rin mau vang nhat. m/z (ESI): (M+H)" 214,1.

Bang 2: Cac hop chét trung gian duéi day duoc didu ché theo quy trinh tuong ty

nhu dugc mé ta dbi véi Hop chét trung gian 8

Hop chat , LRMS: (ESI
trung gian Cau trtic héa hoc Tén ion + ve)
# m/z
N7 . e g
2.1 | 2-(4,4-D1ﬂ0p1.p-er1d1n-lj 2082
i 7@“ NH; y1)-6-metylpyridin-4-amin
F
N7 2-(4,4-Diflopiperidin-1-
8-2 2 yl)-6-etylpyrimidin-4- 243,1

A
70\1 N" NH amin
F
F

N 6-Xyclopropyl-2-(4,4-
53 P diflopiperidin-1- 255,1
yl)pyrimidin-4-amin

Hop chét trung gian 9: 2-(4,4-Diflopiperidin-1-yl)-3-flo-6-metylpyridin-4-amin

LDA. 1, -78°C PMBNH,, Xantphos, Cs:C0,
TL‘P'{EF N Pds{dba}s, dioxan ,
| . | ahigt &% trong phing
Budc 1 Br '
© ] Budc 2
NHHC
E

Xantphos, Us2C05, Pdz(dbals,
dioxan, 100 °C, 16 gix

TFA, anisol , DCM
50 °C, 2,5 ity

Budc 3 Budc 4

Hop chit trung gian 9
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Budc 1: B6 sung n-butyllithi (dung dich 2M trong hexan, 20,52 ml, 41,0 mmol)
tung giot vao dung dich cua diisopropylamin (5,85 ml, 41,0 mmol) trong tetrahydrofuran
(50 ml) & nhiét d6 -60°C. Lam 4m tir tir hdn hop phan tmg 1én 0°C va khudy tai cing
nhiét d6 trong thoi gian 45 phut. Trong binh thét ¢d day tron khac, bd sung dung dich
LDA d3 duoc diéu ché & trén timg giot vao dung dich ctia 2-bromo-3-flo-6-metylpyridin
(3,9 g, 20,52 mmol) trong tetrahydrofuran (50 ml) & nhiét d6 -78°C. Khudy hdn hop
phan tng thu dugc phan tng trong thoi gian 45 phut tai cing nhiét d6 va sau d6 bd sung
timg giot iot (10,42 g, 41,0 mmol) trong THF (40 ml). Khudy hdn hop phan tng & cing
nhiét d6 trong thoi gian 1 gid. Sau khi hoan thanh phan tng, dap tit né bang dung dich
bdo hoa clia amoni clorua va chiét trong etyl axetat. Rira 16p hitu co bang dung dich
natri thiosulfat, nudc, va nuée mudi, [am kho trén NaySOs, loc va ¢o dé thu duogc 2-
bromo-3-flo-4-iodo-6-metylpyridin (6 g, 18,99 mmol, hiéu sudt 93 %) duéi dang chét
rin mau vang. Ding san phdm nay cho budc tiép theo ma khong tinh ché thém."H NMR
(400 MHz, Cloroform-d) 6 ppm 7,53 (d, J=3,8 Hz, 1 H), 2,52 (s, 3 H). m/z (ESI): 315,8,
317,8 (M+H)".

Budc 2: Khudy hén hop cia 2-bromo-3-flo-4-iodo-6-metylpyridin (1,5 g, 4,75
mmol), (4-metoxyphenyl)methanamin (0,782 g, 5,70 mmol), xesi cacbonat (4,64 g,
14,24 mmol), Xantphos (0,549 g, 0,950 mmol) va Pdz(dba); (0,065 g, 0,071 mmol) trong
1,4-dioxan (30 ml) & nhiét d6 mdi trudng trong thoi gian 16 gid. Sau d6 loc hdn hop
phén ing qua nut CELITE® va hoa tan dich loc bang EtOAc. Rira dung dich thu dugc
bé“mg nuée, nude mubdi, 1am kho trén NasSOs, loc va ¢d. Tinh ché chat co dic b'?lng séc
ky cot nhanh bing cach st dung gradien ctia etyl axetat 0 - 18 % trong ete dau moé dé
thu dugce 2-bromo-3-flo-N-(4-metoxybenzyl)-6-metylpyridin-4-amin (0,7 g, 2,15 mmol,
hiéu suét 45 %) dudi dang chét rin mau vang nhat. 'H NMR (300 MHz, DMSO-ds) &
ppm 7,38 (s, 1 H), 7,21 — 7,31 (m, 2 H), 6,84 — 6,95 (m, 2 H), 6,52 (d, J= 6,0 Hz, 1 H),
4,32 (d, J=6,3 Hz, 2 H), 3,72 (s, 3 H), 2,20 (s, 3 H). m/z (ESI): 325,0, 327,0 (M+H)".

Budc 3: Khudy hdn hop ctia 2-bromo-3-flo-N-(4-metoxybenzyl)-6-metylpyridin-
4-amin (0,7 g, 2,153 mmol), 4,4-diflopiperidin hydroclorua (0,407 g, 2,58 mmol), xesi
cacbonat (2,81 g, 8,61 mmol), Xantphos (0,249 g, 0,431 mmol) va Pdx(dba)s (0,030 g,
0,032 mmol) trong 1,4-dioxan (15 ml) trong 6ng da bit kin & nhiét do 100°C trong thoi
gian 16 gid. Sau d6 loc hdn hop phan tng qua nit CELITE® va hoa tan dich loc bang

EtOAc. Rira dung dich thu dugc b?mg nudc, nude mudi, 1am kho trén NaySOs, loc, va
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cb. Tinh ché chét ¢ ddc bang sic ky cot nhanh bing cach st dung gradien ctia etyl
axetat 0 - 6 % trong ete ddu moé dé thu duoc 2-(4,4-diflopiperidin-1-y1)-3-flo-N-(4-
metoxybenzyl)-6-metylpyridin-4-amin (0,67 g, 1,83 mmol, hiéu suit 85 %) dudi dang
chét rin mau vang nhat. '"H NMR (300 MHz, DMSO-ds) & ppm 7,19 — 7,29 (m, 2 H),
6,83 - 6,93 (m, 2 H), 6,75 (m, 1H), 6,13 (d, /= 5,4 Hz, 1 H), 4,26 (d, J=6 .3 Hz, 2 H),
3,72 (s, 3 H), 3,40 (d, J= 11,5 Hz, 4 H), 1,92 — 2,14 (m, 7 H). m/z (ESI): 366,1 (M+H)".

Budce 4: B sung anisol (0,179 ml, 1,642 mmol) va TFA (1,5 ml, 19,47 mmol)
vao dung dich cla 2-(4,4-diflopiperidin-1-yl)-3-flo-N-(4-metoxybenzyl)-6-
metylpyridin-4-amin (0,3 g, 0,821 mmol) trong diclometan (3 ml) ¢ nhiét d§ moi trudng
va khudy hdn hop phéan tng & nhiét d6 50°C trong thoi gian 2,5 gio. Sau d6 dap tit hon
hop phan tng bang nudce va diéu chinh do pH dén 8 bang dung dich natri bicacbonat 10
% trude khi chiét né bing etyl axetat. Rira 16p hitu co bing nuéc va nuée mudi, 1am kho
trén Na;SOq, loc va cd. Tinh ché chét ¢d dic bing séc ky cot nhanh bing cach sir dung
gradien ciia etyl axetat 20 % trong ete ddu mé dé thu dugc 2-(4,4-diflopiperidin-1-yl)-
3-flo-6-metylpyridin-4-amin (0,17 g, 0,69 mmol, hiéu suét 84%) dudi dang du mau
vang. "H NMR (400 MHz, DMSO-ds) 8 ppm 6,15 (d, /=5,5 Hz, 1 H), 5,79 (s, 2 H), 3,40
(t, J=5,6 Hz, 4 H), 2,13 (s, 3 H), 2,02 (tt, J = 14,2, 5,6 Hz, 4 H). m/z (ESI): 246,2
(M+H)".

Hop chét trung gian 10: 2-(6-Amino-2-(4,4-diflopiperidin-1-yl)pyrimidin-4-

“NH.HC
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Hop chit trung gian 10

Buge 1: B sung (3,5-dimetoxyphenyl)methanamin (19,39 g, 116 mmol) va
DIPEA (33,7 ml, 193 mmol) vao dung dich cia metyl 2,6-diclopyrimidin-4-carboxylat
(20,00 g, 97 mmol), trong tetrahydrofuran (200 ml) & nhiét 6 0 °C. Sau d6 khudy hon
hop phan Gng & nhiét d6 moi truong trong thoi gian 16 gid trwde khi dap tit né bang
nuée va chibt bang EtOAc. Rira 16p hitu co bing nude mubi, va 1am khb trén NaySOq,
loc va co. Nghién nho dich ¢6 dic voi DCM va hexan dé thu duoc metyl 2-clo-6-((3,5-
dimetoxybenzyl)amino)pyrimidin-4-carboxylat (19,5 g, 57,7 mmol, hiéu sudt 59,8 %)
du6i dang chit rin mau tring nho. 'H NMR(400 MHz, DMSO-ds) & ppm 8,52 (t, J =
5,5Hz, 1 H), 7,16 (d, J= 8,9 Hz, 2 H), 6,59 (d, /= 2,4 Hz, 1 H), 6,50 (dd, /= 8,4, 2,4
Hz, 1 H), 4,40 (d, /= 5,4 Hz, 2 H), 3,82 (d, J= 14,5 Hz, 6 H), 3,75 (d, J= 5,8 Hz, 3 H).
m/z (ESI): 338,1 (M+H)*.

Bu6c 2: Khudy dung dich cia  metyl  2-clo-6-((2,4-
dimetoxybenzyl)amino)pyrimidin-4-carboxylat (3 g, 8,88 mmol), 4,4-diflopiperidin
hydroclorua (2,10 g, 13,32 mmol) va DIPEA (3,44 g, 26,6 mmol) trong DMF (30 ml)
trong dng da bit kin & nhiét d6 90°C trong thoi gian 16 gid. Sau d6 déap tat hdn hop phan
g bang nude va chiét bang etyl axetat. Rira 16p hitu co bing nude mudi, 1am khd trén
NazS04, loc, va 6. Tinh ché nguyén li¢u tho béng sdc ky cot nhanh bang cach sir dung
gradien cua etyl axetat tir 50% dén 60% trong ete diu moé dé tao ra metyl 2-(4,4-
diflopiperidin-1-y1)-6-((2,4-dimetoxybenzyl)amino)pyrimidin-4-carboxylat (2,6 g, 6,15
mmol, hiéu suét 69,3 %) dudi dang chét ran mau vang nhat. "H NMR (300 MHz, DMSO-
ds) & ppm 7,74 (s, 1 H), 7,13 (d, J= 8,3 Hz, 1 H), 6,55 (d, J= 2,4 Hz, 1 H), 6,47 (dd, J
= 8,3, 2,4 Hz, 2 H), 4,39 (s, 2 H), 3,82 (s, 3 H), 3,79 (s, 3 H), 3,73 (s, 3 H), 3,33 (m, 4
H), 1,85 - 2,00 (m, 4 H).

Budce 3: Bb sung timg giot axit sulfuric (0,126 ml, 2,37 mmol) vao dung dich cia
metyl 2-(4,4-diflopiperidin-1-y1)-6-((2,4-dimetoxybenzyl)amino)pyrimidin-4-
carboxylat (1 g, 2,367 mmol) trong DCM (10 ml) & nhiét do 0°C. Sau dé dé cho hdn
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hop 4m 1én dén nhiét d6 trong phong va theo dbi tién trinh ctia phan ting bang TLC. Khi
tiéu thy hét nguyén liéu bit dau, dap tit hdn hop phan tng bing nuée d4 va diéu chinh
d6 pH dén 9 bang bing cach sit dung dung dich NaHCO3 10%. Sau d6, chiét hdn hop
phan tmg bing etyl axetat va rira 16p hitu co bang nude mudi, 1am kho trén NaySO4, loc
va ¢b dé tao ra metyl 6-amino-2-(4,4-diflopiperidin-1-yl)pyrimidin-4-carboxylat (0,45
g, 1,653 mmol, hiéu suit 69,8 %) dudi dang chit rin mau trang nhd. '"H NMR (300
MHz, DMSO-ds) 6 ppm 6,90 (br s, 2 H), 6,39 (s, 1 H), 3,85 — 3,83 (m, 4 H), 3,79 (s, 3
H), 1,99-1,35 (m, 4 H). m/z (ESI): 273,1 M+H)".

Budc 4: B sung metyl magie bromua (2,0 M dietyl ete) (2,07 ml, 4,13 mmol)
vao dung dich cia metyl 6-amino-2-(4,4-diflopiperidin-1-yl)pyrimidin-4-carboxylat
(0,45 g, 1,653 mmol) trong tetrahydrofuran (5 ml) ¢ nhiét do 0°C va khudy & nhiét do
trong phong trong thoi gian 2 gio. Khi tiéu thu hét nguyén lidu bét dau, dap tat hdn hop
phan tmg bang nudc da va chiét bing etyl axetat. Rira 16p hitu co bang nudc mudi, 1am
kho trén NazSOs, loc va cb. Tinh ché chét c6 dic bang sic ky ¢t nhanh bing cach st
dung gradien cia etyl axetat 0% - 90% trong ete ddu mo dé tao ra 2-(6-amino-2-(4,4-
diflopiperidin-1-yl)pyrimidin-4-yl)propan-2-ol (0,35 g, 1,28 mmol, hiéu suit 78 %)
dué6i dang chét rin mau vang nhat. m/z (ESI): 273,1 (M+H)".

Bang 3: Hop chit trung gian duéi day dugc diéu ché theo quy trinh twong tw nhu

duge mo ta ddi v6i hop chat trung gian 10

Hop ch:a t Céu tric hoa hoc Tén L RMS: (ESI
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OH
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Hop chét trung gian 11: 2-(4-Amino-6-metylpyrimidin-2-yl)propan-2-ol
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Buée 1: Khudy hdn hop cta 2,4-diclo-6-metylpyrimidin (3,0 g, 18,40 mmol,
Aldrich, St. Louis, MO, MY), bis(4-metoxybenzyl)-amin (7,10 g, 27,6 mmol, Combi-
Blocks Inc., San Diego, CA, M¥), va kali cacbonat (7,63 g, 55,2 mmol, Aldrich, St.
Louis, MO, MY) trong tetrahydrofuran (100 ml) & nhiét d¢ trong phong trong thoi gian
72 gid. Sau d6, pha lodng hén hop biang nuée (50 ml) va sau d6 chiét bing EtOAc (2 x
100 ml). Sau d6 1am khé cac dich chiét hitu co két hop trén MgSOs va cb trong chén
khong. Tinh ché bang sic ky ctia phan cin (silicagel, EtOAc/heptan 0%-100%) tao ra 2-
clo-N,N-bis(4-metoxybenzyl)-6-metylpyrimidin-4-amin (3,11 g, 8,10 mmol, hiéu suét
44,0 %) du6i dang chit rin mau tring nhy. 'H NMR (DMSO-d6) § ppm 7,16 (br d,
J=6,2 Hz, 4H), 6,89 (d, J=8,7 Hz, 4H), 6,60 (s, 1H), 4,39-4,84 (m, 4H), 3,73 (s, 6H),
2,20 (s, 3H). m/z (ESI): 384,2 (M+H)+.

Budc 2: Pua hdn hop ctia 2-clo-N, N-bis(4-metoxybenzyl)-6-metylpyrimidin-4-
amin (1,0 g, 2,61 mmol), 1,3-bis(diphenylphosphino)propan (64,5 mg, 0,156 mmol,
Aldrich, St. Louis, MO, M¥), dietyl oxalat (0,529 ml, 3,91 mmol, Aldrich, St. Louis,
MO, M¥), trans-diclobis(triphenyl-phosphin)paladi (ii) (54,9 mg, 0,078 mmol, Strem
Chemicals Inc., Newburyport, MA, M¥), va 4-(dimetylamino) pyridin (477 mg, 3,91
mmol, Aldrich, St. Louis, MO, M¥) trong etanol (0,5 ml) vao diéu kién chiéu xa vi séng
& nhiét 46 140°C trong thoi gian 20 phut. Sau dé, pha lodng hdn hop bang nude (50 ml)
va sau d6 chiét bang EtOAc (2 x 50 ml). Sau d6 lam khé céc dich chiét hitu co két hop
trén MgSO4 va co trong chin khong. Tinh ché bing sic ky ctia phan cin (silicagel,
EtOAc/heptan 0%-100%) tao ra etyl 4-(bis(4-metoxybenzyl)amino)-6-metylpyrimidin-
2-carboxylat (274 mg, 0,650 mmol, hi€u suét 24,95 %) dudi dang chit rdn mau vang
nhat. 'H NMR (Metanol-d4) 8 ppm 7,29 (br s, 4H), 6,97 (d, J=8,5 Hz, 4H), 6,68 (s, 1H),
4,78-4,93 (m, 4H), 4,54 (q, J/=7,2 Hz, 2H), 3,88 (s, 6H), 2,43 (s, 3H), 1,53 (t, J=7,0 Hz,
3H). m/z (ESI): 422,1 (M+H)+.

Budce 3: B sung metylmagie bromua, 3,4M trong 2-metyltetrahydrofuran (0,829
ml, 2,82 mmol, Aldrich, St. Louis, MO, M¥) tirng giot vao dung dich cua etyl 4-(bis(4-
metoxybenzyl)amino)-6-metylpyrimidin-2-carboxylat (396 mg, 0,940 mmol) trong 2-
metyltetrahydrofuran (7 ml) & nhiét d¢ 0°C duéi N2. Sau khi b sung, sau d6 khudy hdn
hop & nhiét d6 0°C trong thoi gian 3,5 gio. Sau d6, dap tat hdn hop bang NH4Cl bdo hoa
(10 ml) va sau d6 chiét bing EtOAc (2 x 50 ml). Sau d6 lam kho céc dich chiét hitu co
két hop trén MgSOs va cd trong chén khong. Tinh ché bing séc ky cta phan cin
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(silicagel, EtOAc/heptan 0%-100%) tao ra 2-(4-(bis(4-metoxybenzyl)amino)-6-
metylpyrimidin-2-yl)propan-2-ol (307 mg, 0,753 mmol, hiéu sudt 80 %) dudi dang chat
ran mau vang. m/z (ESI): 408,2 (M+H)+.

Budc 4: Pua dung dich cua 2-(4-(bis(4-metoxybenzyl)amino)-6-metylpyrimidin-
2-yl)propan-2-ol (300 mg, 0,736 mmol) trong axit trifloaxetic (10 ml, Aldrich, St. Louis,
MO, M¥) vao diéu kién chiéu xa vi séng & nhiét 6 110°C trong thdi gian 30 phit. Sau
d6, ¢6 hdn hop dudi ap sudt giam. Sau d6 hoa tan chét thd trong DCM (10 ml) va sau
d6 dap tit bang Na2CO3 bdo hoa (15 ml). Sau d6 chiét hdn hop bang EtOAc (2 x 50
ml). Sau d6 1am kho céc dich chiét hiru co két hop trén MgSO4 va co trong chan khong.
Tinh ché bang sic ky ctia phan cin (silicagel, EtOAc: EtOH (3:1)/heptan 0%-100%) tao
ra 2-(4-amino-6-metylpyrimidin-2-yl)propan-2-ol (123 mg) dudi dang chét rin mau
vang nhat. m/z (ESI): 168,2 (M+H)+.

Diéu ché cac hop chét trung gian vong Ar?:

Hop chét trung gian 12: Axit 4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzoic

KaCls ) L

- e N
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Huop chit trung gian 12

Bé sung 6-azaspiro[2.5]octan hydroclorua (216 g, 1,47 mol, Wuxi AppTec) vao
dung dich cuia axit 2-flo-4-iodobenzoic (300 g, 1,13 mol, Combi-Blocks, San Diego,
CA) trong DMSO (2,10 1) ¢ nhiét 45 20°C. Sau d6 bd sung K»COs (468 g, 3,38 mol) va
khudy dung dich phan Gmg & nhiét do 140°C trong thoi gian 48 gid dudi Na. Rot tir tir
dung dich phan ing vao nudce d4 (4,20 1), sau do chiét bang hexan (2,00 1 x 3). Pha nuéc
duoc tach ra va didu chinh v& do pH = 6 bing HCI (2,00 mol/l, trong nuéc). Chat ran
duoc két tha ra va dugc thu gom. Rira chat ran bang nuée (700 ml x 3) va loc. Rai chét
rin Am trén kinh ddng hd 16n va lam kho trong khong khi & nhiét do 25°C trong thoi
gian 72 gio. Thu dugc axit 4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzoic (280 g, 777
mmol, hiéu suit 68,9%) dudi dang chit rin mau vang nhat. 400 MHz DMSO-ds 8 ppm
8,07 (s, 1H), 7,76 - 7,66 (m, 2H), 3,10 (t, J= 5,2 Hz, 4H), 1,55 (br s, 4H), 0,41 (s, 4H).
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Bang 4: Cac hop chit trung gian dudi day duge diéu ché theo quy trinh twong tu
d6i v6i hop chat trung gian 12:

qu chat trung Céu truc héa hoc Tén L RMS: (ESI
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Hop chét trung gian 13: 4-(Metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzoic

BnBr, [ E
MazCOs, :

o F DMF, 0°C- nhit 83 o F b
trong phong, DIPES, DMSC
Ho™ 12 giz 100 °C, 24 gii
e S
Buae 1 Buzde 2
'| NaOH 1N, [ ]
THF, MeOH, ‘
) 60°C *
1] . | |
' Budc 3

H@pehﬁﬁhﬂmggiaﬂ 13

&3



952474 84/177

Buége 1: B6 sung benzyl bromua (78,1 g, 454,0 mmol) va natri cacbonat (52,5 g,
495 mmol) vao dung dich cua axit 2-flo-4-(metylsulfonyl)benzoic (90,0 g, 412,1 mmol)
trong N, N-dimetylformamit (1,0 1) & nhiét d6 0°C. Khudy hdn hop phan tmg trong thoi
gian 12 gid ¢ nhiét do trong phong. Dép tit hdn hop phéan tng bang nudce (1 1) va chiét
bing MTBE (3 x 1 1). Rtra 16p hitu co két hop bang nuéc mudi (1 1), lam khd trén
Na2SO04, loc va ¢d duéi ap sudt giam. Tinh ché phin cin thd bing séc ky cot trén silicagel
bing cach st dung etyl axetat tir 0 dén 30% trong hexan lam chit rira giai dé thu duoc
benzyl 2-flo-4-(metylsulfonyl)benzoat (100 g, hiéu sudt 79%) dudi dang chit rin mau
tring. "H NMR (300 MHz, DMSO-ds) 6 ppm 8,16 (dd, J= 8,2, 6,9 Hz, 1H), 7,98 — 7,86
(m, 2H), 7,48 — 7,31 (m, 5H), 5,40 (s, 2H), 3,33 (s, 3H).

Budc 2: B sung DIPEA (57,6 g, 446 mmol) tiép d6 13 6-azaspiro[2.5]octan (29,8
g, 268 mmol) vao dung dich ctia benzyl 2-flo-4-(metylsulfonyl)benzoat (55g, 178 mmol)
trong dimetyl sulfoxit (550 ml) va khudy hdn hop phan tng & nhiét do 100°C trong
thoi gian 24 git. Dép tit hdn hop phan tng bang nude (1 1) va chiét bang MTBE (3 x 1
1). Rira 16p hitu co két hop bang dung dich nuée mudi (1 1), 1am kho trén Na,SOs, loc
va cb dudi &p sudt giam. Tinh ché san phdm tho bang sic ky cot trén silicagel (230-400
mesh) bing cach sir dung etyl axetat tir 0 dén 10% trong hexan lam chét rira giai dé thu
dugce benzyl 4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzoat (55 g, hi¢u sult 77
%) dué6i dang chit rin mau tring. '"H NMR (400 MHz, DMSO-ds) 6 ppm 7,76 (d, J =
8,0 Hz, 1H), 7,52 — 7,45 (m, 4H), 7,43 — 7,35 (m, 3H), 5,35 (s, 2H), 3,25 (s, 3H), 3,05
(t, J=5,3 Hz, 4H), 1,36 (t, J= 5,3 Hz, 4H), 0,30 (s, 4H). m/z (ESI): 400,1 (M+H)".

Buge 3: Bb sung dung dich natri hydroxit trong nu6e 1N (407 ml, 407 mmol)
vao dung dich ctia benzyl 4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzoat (65 g,
163 mmol) trong tetrahydrofuran (108 ml) va metanol (36 ml) va khudy hén hop phan
mg trong thoi gian 12 gior & nhiét d6 60°C. C6 hdn hop phan tmg dudi ap sudt giam dé
loai b6 THF va metanol. Axit hoa dung dich trong nudc thu dugce dén 6 pH ~2 bing
dung dich HCI 1,5 N. Loc chét rén da két taa, rira bang nuée (200 ml) tiép d6 1a hexan
(200 ml), lam kho dudi chin khéng trong thoi gian 12 gio dé thu duoc axit 4-
(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzoic (42 g, hi€u suit 83%) duéi dang
chét rén mau tring nho. '"H NMR (400 MHz, DMSO-ds) § ppm 16,13 (s, 1H), 8,04 (d,
J=28,0 Hz, 1H), 7,99 (s, 1H), 7,75 (d, J= 8,0 Hz, 1H), 3,29 (s, 3H), 3,17 (b s, 4H), 1,55
(b's, 4H), 0,41 (s, 4H). m/z (ESD): 310,1 (M+H)".
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Hop chit trung gian 14: Axit 4-((1-metylxyclopropan)-1-sulfonamido)-2-(6-

azaspiro[2.5]octan-6-yl)benzoic
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Budc 1: Bb sung natri cacbonat (31,5 g, 297 mmol) tiép d6 13 benzyl bromua
(43,0 g, 251 mmol) vao dung dich cuia axit 4-bromo-2-flobenzoic (50,0 g, 228 mmol, F
Chemicals, Trung Qudc) trong DMF (500 ml) & nhiét do 0°C va khudy hdn hop phan
ting trong thoi gian 24 gidr & nhiét do trong phong. Dap tit hdn hop phan ting bang nudc
(1000 ml) va chiét bang etyl axetat (3 x 2000 ml). Lam khd 16p hitu co trén natri sulfat,
loc va cd duéi 4p sudt giam. Tinh ché phan cin thd bing sic ky cot trén silicagel bang
cach st dung etyl axetat 10% trong hexan lam chét rira giai dé thu dugc benzyl 4-bromo-
2-flobenzoat (65 g, hidu sut 92%) duéi dang dau nhét khong mau. 'H NMR (400 MHz,
Cloroform-d) & ppm 7,91 (t, J= 8,4 Hz, 1H), 7,47 (dt, J= 6,0, 1,5 Hz, 2H), 7,43 (dd, J
=6,8, 1,8 Hz, 1H), 7,41 (q, J= 1,5 Hz, 1H), 7,39 — 7,35 (m, 1H), 7,02 (dd, J = 8,7, 2,1
Hz, 1H), 6,79 (s, 1H), 5,38 (s, 2H). m/z (ESI): 310,2 (MH)".

Bu6c 2: Bb sung 6-azaspiro[2.5]octan (32,4, 291 mmol, Wuxi Appec) trong
DMSO (200 ml) va DIPEA (30 g, 291 mmol) vao dung dich cua benzyl 4-bromo-2-
flobenzoat (60,0 g, 194 mmol) trong DMSO (200 ml) va khudy & nhiét do 100°C trong
thoi gian 12 gio. Dap tit hdn hop phan tng bang nude (2000 ml) va chiét bang etyl
axetat (3 x 2000 ml). Lam khé 16p hitu co trén natri sulfat, loc va c6 duéi ap sult giam.
Tinh ché phin cin thd bing sic ky cot trén silicagel bang cach st dung etyl axetat 10%
trong hexan dé thu dugc benzyl 4-bromo-2-(6-azaspiro[2.5]octan-6-yl)benzoat (70 g,
hiéu sut 90%) dudi dang diu mau vang. 'H NMR (400 MHz, Cloroform-d) é ppm 7,60
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(dd, J= 8,4, 1,9 Hz, 1H), 7,50 — 7,45 (m, 2H), 7,49 — 7,28 (m, 3H), 7,20 (d, J= 1,9 Hz,
1H), 7,07 (dd, J= 8,3, 1,9 Hz, 1H), 5,36 (s, 2H), 3,12 — 3,02 (m, 4H), 1,47 (t, J= 5,3
Hz, 4H), 0,33 (d, J= 1,8 Hz, 4H). m/z (ESI): 398,1, 400,1 (M+H)".

Budc 3: B sung benzyl 4-bromo-2-(6-azaspiro[2.5]octan-6-yl)benzoat (9 g,
22,48 mmol), 1-metylxyclopropan-1-sulfonamit (3,95 g, 29,2 mmol, Combi-Blocks,
San Diego, CA) va K2COs (6,21 g, 45,0 mmol) trong 1,4-dioxan (90 ml) vao éng da bit
kin dung tich 250 ml va khir khi phan Gng va suc bang nito trong thoi gian 5 phit. B6
sung Xantphos (1,301 g, 2,248 mmol) tiép d6 1a Pda(dba)s (1,03 g, 1,12 mmol) vao hdn
hop phén ting nay va day éng da dugc bit kin nay va khudy & nhiét d6 110°C trong thoi
gian 18 gid. Dép tit hdn hop phan tGng bang nude (250 ml) va chiét bang etyl axetat (2
x 150 ml). Rira 16p hitu co bang nudc (100 ml), 1am kho trén Na»SOs, loc va ¢d dudi ap
sudt giam. Tinh ché phan cin thod bang sac ky cot trén silicagel rira gidi v6i gradien cia
EtOAc tir 0% dén 15% trong hexan dé thu dugc benzyl 4-((1-metylxyclopropan)-1-
sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzoat (6,1 g, hi¢u sult 59%) dudi dang
dau mau da cam. '"H NMR (400 MHz, DMSO-ds) 6 ppm 10,06 (s, 1H), 7,62 (d, J = 8,5
Hz, 1H), 7,48 — 7,31 (m, 5H), 6,98 (s, 1H), 6,81 (d, J= 8,5 Hz, 1H), 5,27 (s, 2H), 2,92
(t, J= 4,96 Hz, 4H), 1,40 — 1,30 (m, 7H), 1,16 (dd, J = 6,4, 4,7 Hz, 2H), 0,81 (dd, J =
6,4, 4,7 Hz, 2H), 0,28 (s, 4H). m/z (ESI): 455,2 (M+H)".

Budge 4: B6 sung Pd-C 10% (1,05 g, 50% khéi lwong/khdi luong) vao dung dich
cia  benzyl 4-((1-metylxyclopropan)-1-sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzoat (2,1 g, 4,62 mmol) trong metanol (20 ml) va etyl axetat (10 ml) dudi khi
quyén nito. Khir khi hdn hop phan tng va stirring duéi ap sudt hydro (1 atm, 4p suat
bong bong) trong thoi gian 4 gid. Loc hdn hgp phan Gng thong qua tang CELITE® va
rira bang metanol (20 ml). C6 dich loc duéi ap suét giam. Nghién nho phan cin véi EtO
(50 ml) dé thu duge axit 4-((1-metylxyclopropan)-1-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzoic (1,2 g, hi¢u sudt 71%) dudi dang chét rdn mau tréng
nhd. '"H NMR (400 MHz, DMSO-ds) ¢ ppm 13,20 (s, 1H), 10,33 (s, 1H), 7,95 (d, J =
8,6 Hz, 1H), 7,41 (s, 1H), 7,20 (d, J = 8,6 Hz, 1H), 2,99 (s, 4H), 1,56 (s, 4H), 1,39 (s,
3H), 1,18 (t, J = 4,8 Hz, 2H), 0,83 (t, J = 4,7 Hz, 2H), 0,42 (s, 4H). m/z (ESI): 363,2
(M-H)". |

Hop chét trung gian 15: Axit 4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-

azaspiro[2.5]octan-6-yl)benzoic
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Hop chit trung gian 15

Buge 1: B sung metyl 4-(closulfonyl)-2-flobenzoat (12,37 g, 49,0 mmol) vao
dung dich cta 3-metyl-3-oxetanamin hydroclorua (5,50 g, 44,5 mmol) va N, N-
diisopropyletylamin (23,26 ml, 134 mmol) trong DCM (200 ml) & nhi¢t do 0°C, va
khudy hén hop tir 0°C dén nhiét do trong phong trong thoi gian 1 gio. Pha lodng hdn
hop bang HCI 1,0 N (200 ml) va chiét bang diclometan (150 ml x 2). Rita céc 16p hitu
co két hop bang nuéc mudi, 1am kho bang natri sulfat khan, loc va cd dudi ap sult giam
dé thu dwoc san phim thd. Tinh ché san pham thd bang cot Biotage SNAP 100 g rira
giai bang 0-30% EtOAc-EtOH 3:1 trong heptan dé thu duoc metyl 2-flo-4-(N-(3-
metyloxetan-3-yl)sulfamoyl)benzoat (13,59 g, 44,8 mmol, hiéu suit 100 %) duéi dang
chét rén mau tring. "H NMR (500 MHz, DMSO-ds) 8 ppm 8,67 (s, 1H), 8,11 (t,J=7,37
Hz, 1H), 7,76-7,82 (m, 1H), 7,69-7,76 (m, 1H), 4,56 (d, J = 6,23 Hz, 2H), 4,18 (d, J =
6,75 Hz, 2H), 3,90 (s, 3H), 1,42 (s, 3H).

Bugc 2: Khudy hdn hop ciia N, N-diisopropyletylamin (16,23 ml, 93 mmol), 6-
azaspiro[2.5]octan (6,22 g, 55,9 mmol), va metyl 2-flo-4-(N-(3-metyloxetan-3-
yDsulfamoyl)benzoat (14,13 g, 46,6 mmol) trong 1,4-dioxan khan ¢ nhiét d6 100°C
trong thoi gian 20 gio. Lam ngudi hdn hop xubng nhiét d trong phong, dap tit bang
nuée va chiét bang etyl axetat. Rira cdc pha nitu co két hop bang nudc mudi, [am kho
va lam bay hoi dén kho dudi ap sudt giam. Tinh ché san phim tho bang cach st dung
cot Biotage SNAP 340 g rira giai bang EtOAc-EtOH 3:1 0-40% trong heptan dé thu
duoc metyl 4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzoat
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(14,15 g, 35,9 mmol, hiéu suét 77 %) duéi dang chat rdn mau tring nhd. "H NMR (500
MHz, DMSO-ds) 6 ppm 8,42 (s, 1H), 7,72 (d, J = 8,04 Hz, 1H), 7,47 (d, J = 1,56 Hz,
1H), 7,36 (dd, J= 1,82, 8,04 Hz, 1H), 4,55 (d, J= 5,97 Hz, 2H), 4,14 (d, J = 6,49 Hz,
2H), 3,85 (s, 3H), 3,02-3,09 (m, 4H), 1,44-1,50 (m, 4H), 1,42 (s, 3H), 0,35 (s, 4H).

Buée 3: Khudy hdn hop ctia metyl 4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzoat (14,15 g, 35,9 mmol) va lithi hydroxit monohydrat
(22,58 g, 538 mmol) trong THF-nugc-MeOH (1:1:1, 300 ml) & nhi¢t d§ trong phong
qua dém. C6 hdn hop dudi ap sudt giam dé loai bo mot phén dung mai hitu co. Axit hoa
dung dich bang HCI 2N dé dat d6 pH < 3. Loc chét rin da két tia va lam kho trong
khong khi dé& thu duoc axit 4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzoic (9,94 g, 26,1 mmol, hiéu sudt 72,8 %) dué6i dang chét
ran mau tring. '"H NMR (500 MHz, DMSO-ds) & ppm 8,51 (s, 1H), 8,04 (d, /=8,04 Hz,
1H), 7,89 (d, /~1,30 Hz, 1H), 7,66 (dd, J=1,69, 8,17 Hz, 1H), 4,55 (d, J=6,23 Hz, 2H),
4,09-4,17 (m, 2H), 3,06-3,19 (m, 4H), 1,56 (t, /=5,19 Hz, 4H), 1,40 (s, 3H), 0,36-0,46
(s, 4H).

Hop chét trung gian 16: Axit 4-((1-(tert-butoxycarbonyl)azetidin-3-yl)sulfonyl)-
2-(6-azaspiro[2.5]octan-6-yl)benzoic
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Haop chit trung gian 16

Budce 1: Suc bong béng hdn hop clia metyl 4-bromo-2-(6-azaspiro[2.5]octan-6-
yl)benzoat (10,50 g, 32,4 mmol, Hop chét trung gian 12-2), DIPEA (8,37 ml, 64,8
mmol), Xantphos (1,874 g, 3,24 mmol) va Pdx(dba); (2,97 g, 3,24 mmol) trong 1,4-
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dioxan bing dong argon, sau d6 dugc bd sung fert-butyl 3-mercaptoazetidin-1-
carboxylat (7,66 ml, 40,5 mmol). Khudy hén hop & nhiét d6 100°C trong thoi gian 18
gir. Lam ngudi hdn hop xudng nhiét do trong phong, ¢ va tinh ché qua Biotage SNAP
rira giai voi gradien ciia EtOAc-EtOH 3:1 tir 0% dén 25% trong heptan dé tao ra tert-
butyl 3-((4-(metoxycarbonyl)-3-(6-azaspiro[2.5]octan-6-yl)phenyl)thio)azetidin-1-
carboxylat (13,85 g, 32,0 mmol, hiéu suit 99 %) dué6i dang chét rin dinh mau vang nhat.
"H NMR (500 MHz, DMSO-ds) & ppm 7,55 (d, J = 8,04 Hz, 1H), 6,79 (s, 1H), 6,76 (d,
J=18,14 Hz, 1H), 4,34-4,43 (m, 2H), 4,27-4,34 (m, 1H), 3,79 (s, 3H), 3,70 (dd, J = 4,67,
8,56 Hz, 2H), 2,97-3,04 (m, 4H), 1,41-1,51 (m, 4H), 1,38 (s, 9H), 0,29-0,37 (m, 4H).

Buége 2: B sung Oxon monopersulfat (39,4 g, 64,0 mmol) trong 150 ml nuéc
vao dung dich cua tert-butyl 3-((4-(metoxycarbonyl)-3-(6-azaspiro[2.5]octan-6-
yl)phenyl)thio)azetidin-1-carboxylat (13,85 g, 32,0 mmol) trong 1,4-dioxan (300 ml).
Khuy hén hop & nhiét do trong phong trong thoi gian 5 gid va bd sung 150 ml etyl
axetat va 150 ml nu6c va khudy hdn hop trong thoi gian 10 phit. Lép hitu co duge tach
ra, chiét 16p nudc bang etyl axetat. Rira cac chét hiru co két hgp bang nudc mudi, lam
khé, loc va ¢d. Tinh ché nguyén liéu thd qua cdt Biotage SNAP 340 g rira gidi v6i
gradien ctia EtOAc-EtOH (3:1) tir 0% dén 25% trong heptan dé thu dugc tert-butyl 3-
((4-(metoxycarbonyl)-3-(6-azaspiro[2.5]octan-6-yl)phenyl)sulfonyl)azetidin-1-
carboxylat (12,77 g, 27,5 mmol, hiéu suét 86 %) duéi dang chét rin mau tring nho. 'H
NMR (500 MHz, DMSO-ds) 6 7,75 (d, J= 8,04 Hz, 1H), 7,44-7,50 (m, 2 H), 4,48-4,55
(m, 1 H), 4,09 (brs, 2 H), 3,97-4,02 (m, 2H), 3,86 (s, 3H), 3,04-3,17 (m, 4 H), 1,42-1,51
(m, 4 H), 1,38 (s, 9 H), 0,35 (s, 4 H).

Budc 3: Khudy hdn hop cta tert-butyl 3-((4-(metoxycarbonyl)-3-(6-
azaspiro[2.5]octan-6-yl)phenyl)sulfonyl) azetidin-1-carboxylat (12,77 g, 27,5 mmol) va
lithi hydroxit monohydrat (11,53 g, 275 mmol) trong THF-nu¢c-MeOH (1:1:1, 230 ml)
& nhiét do trong phong trong thoi gian 15 gid. C6 hdn hop dudi ap suit giam dé loai bo
mot s& dung mdi hitu co. Axit hoa dung dich bing HC1 2N dén d6 pH < 3. Loc chét rin
di két tha va lam khd dé thu duogc axit 4-((1-(tert-butoxycarbonyl)azetidin-3-
yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzoic (10,6 g, 23,53 mmol, hiéu suit 86 %)
duéi dang chat rin mau tring nho. 'H NMR (500 MHz, DMSO-ds) 8 ppm 8,03 (d, J =
8,30 Hz, 1H), 7,93 (d, J= 1,82 Hz, 1H), 7,72 (dd, J= 1,69, 8,17 Hz, 1H), 4,48-4,60 (m,
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1H), 4,10 (br. s., 2H), 3,99-4,06 (m, 3H), 3,14-3,22 (m, 4H), 1,49-1,59 (m, 4H), 1,38 (s,
9H), 0,41 (s, 4H).

Céc hop chit trung gian c6 vong Ar! va Ar

Hop chit trung gian 17: N-(2-Clo-6-metylpyrimidin-4-yl)-4-iodo-2-(6-

azaspiro[2.5]octan-6-yl)benzamit

ElyN 2.5 dumag heong)

DCE, 85 °C, 24 giv

g’j /5\ T3P 2,3 dwrng lugng)
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Hop chit trung gian 17

Bb sung 2,4,6-tripropyl-1,3,5,2,4,6-trioxatriphosphinan 2,4,6-trioxit (dung dich
50 % theo khdi luong trong EtOAc, 12,50 ml, 21,00 mmol) va trietylamin (2,93 ml,
21,00 mmol) vao huyén phi cla axit 4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzoic (3,0
g, 8,40 mmol, Hop chét trung gian 12) va 2-clo-6-metylpyrimidin-4-amin (1,45 g, 10,08
mmol, Aurum Pharmtech Inc.) trong DCE (20 ml). Gia nhiét hdn hgp 1én 85 °C trong
thoi gian 24 gio, sau d6 1am ngudi xubng nhiét do trong phong. B6 sung nude (10 ml),
céc 16p dugc phén tach, va chiét 16p nudce bang DCM (1x 10 ml). Lam kho céc dich
chiét hitu co két hop trén MgSO4 khan, lgc, va cd trong chan khong dé thu duogc chét
ran. Tao huyén phu chit rin trong EtOAc/heptan 1:1 va loc dé tao ra N-(2-clo-6-
metylpyrimidin-4-yl)-4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzamit (3,61 g, 7,48
mmol, hiéu sudt 89%) du6i dang cht rin mau tring nhd. 'H NMR (400 MHz,
CLOROFORM-d) 6 ppm 13,53 (brs, 1 H) 8,11 (s, 1 H) 7,92 (d, J= 8,29 Hz, 1 H) 7,70
(s, 1 H) 7,65 -7,69 (m, 1 H) 3,05 (t, /= 5,39 Hz, 4 H) 2,53 (s, 3 H) 1,61 - 1,88 (m, 4 H)
0,44 (s, 4 H). m/z (ESI): 483,0 (M+H)".

Hop chét trung gian 18: (R)-4-Bromo-N-(6-metyl-2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit
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Hop chit trung gian 18

Buée 1: B6 sung axit 4-bromo-2-(6-azaspiro[2.5]octan-6-yl)benzoic (0,9 g, 2,90
mmol, Hop chit trung gian 12-1), pyridin (0,657 ml, 8,12 mmol) va perflophenyl 2,2,2-
trifloaxetat (0,717 g, 3,77 mmol) trong DCM (8 ml) vao binh thét ¢b day tron dung tich
100 ml. Khudy hdn hop thu dugc & nhiét 6 trong phong trong thdi gian 16 gid va loai
b6 dung méi dudi chan khong dé thu duge san pham thé ma dugc st dung trong budc

tiép theo ma khong tinh ché. m/z (ESI): 476 va 478 (M+1).

Buéc 2: B6 sung (R)-2-metyl-4-(4-metylpyrimidin-2-yl)morpholin (0,223 g, 1,15
mmol, Hop chét trung gian 2) hoa tan trong N, N-dimetylformamit (6 ml) tiép d6 1a natri
hydrua (0,084 g, 2,1 mmol) vio binh thét ¢ ddy tron dung tich 50 ml dugc & nhiét do
trong phong dudi khi quyén nito. Khudy hdn hop phan tng trong thoi gian 10 phit va
sau d6 xtt ly né bang perflophenyl 4-bromo-2-(6-azaspiro[2.5]octan-6-yl)benzoat (0,5
g, 1,050 mmol) & nhiét d9 trong phong dudi khi quyén nito. Khudy hdn hop phan tmg
thu dugc ¢ nhiét do trong phong trong thoi gian 2 gid nita. Chiét hdn hop phan tng bang
DCM (2 x 30 ml), phan tach, 1am kho trén natri sulphat khan va lam bay hoi dén kho dé
thu dugc nguyén liéu thd. Sau d6 hip thu n6 trén nit silicagel va tinh ché bang silicagel
sic ky cOt nhanh rira giai bang EtOAc/hexan tir 30% dén 50 %, dé tao ra hop chit néu
& d& muc (0,20 g, 0,40 mmol, hiéu suét 38 %) dudi dang chit rin mau tréng.lH NMR
(300 MHz, DMSO-ds) 6 ppm 13,19 (bs, 1H), 7,99 (d, J= 8,4 Hz, 1H), 7,69 (s, 1H), 7,55
(d, J= 8,4 Hz, 1H), 7,36 (s, 1H), 4,45 (t, /= 12 Hz, 2H), 3,88 (m, 1H), 3,52-3,48 (m,
2H) 3,10-2,90 (m, 6H), 2,30 (s, 3H), 1,71-1,62 (m, 4H), 1,14 (d, J= 6 Hz, 3H), 0,36 (s,
4H). m/z (ESI): 500 va 502 (M+1).

Hop chit trung gian 19: N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-
4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzamit
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Hop chit trung gian 15

Tao huyén phil axit 4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzoic (150,0 g, 420
mmol, Hop chét trung gian 12) trong diclometan (1000 ml) duéi argon. B6 sung DMF
xuc téc (1,0 ml) tiép do6 1 bd sung timg giot dung dich ctia thionyl clorua (54,6 g, 28 ml,
459 mmol, Sigma-Aldrich Corporation) trong diclometan (500 ml) trong thoi gian 10
phut. Sau khi khudy & nhiét d6 méi truwong trong thoi gian 30 phit, 1am bay hoi hon hop
dén kho dudi 4p suét giam. Lam dong sbi chit thd véi toluen (2 x 300 ml) va tao huyén
phi trong diclometan (300 ml) dudi argon. BS sung kali photphat tribazo (267 g, 1,26
mol, Sigma-Aldrich Corporation) tiép d6 1a dung dich ctia 2-(4,4-diflopiperidin-1-yl)-
6-metylpyrimidin-4-amin (100 g, 438 mmol, Hop chit trung gian 4) va N,N-
diisopropyletylamin (200 ml, 1,14 mol, Sigma-Aldrich Corporation) trong DCM (300
ml, bd sung trong thdi gian 5 phut). Khudy hdn hop mau vang & nhiét do moi truong
trong thoi gian 3 gidy sau d6 1am bay hoi dén khé dudi ap suat giam. Tao huyén phu chit
rén thd trong diclometan (1 1) va khudy trong thoi gian 10 phit. Loc hdn hop qua thiy
tinh thiéu két va rira chét rin bang diclometan bd sung (2 x 100 ml). Gan chat rin, va
lam bay hoi dich loc dén kho dudi ap suét giam. Tao huyén phu phén cin tho trong
axetonitril (750 ml) va khudy & nhiét 46 mdi trudng trong thdi gian 15 phut. Loc huyén
phu thong qua thiy tinh thidu két va rira chat ran bang axetonitril b6 sung (75 ml). Lam
kho chét rén dusi ludng nito dé thu duge N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzamit (186 g, 328 mmol,
hiéu suét 78 %). 'H NMR (400 MHz, DMSO-ds) 8 ppm 13,38 (brs, 1 H) 7,72 - 7,87 (m,
3H) 7,39 (s, 1 H) 3,91 (brs, 4 H) 2,99 - 3,06 (m, 4 H) 2,32 (s, 3 H) 1,92 - 2,07 (m, 4 H)
1,62 - 1,85 (m, 4 H) 0,38 (s, 4 H). m/z (ESI): 568,0 (M-H)".

Hop chit trung gian 20: 4-Bromo-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-flo-6-(6-azaspiro[2.5]octan-6-yl)benzamit
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Hop chit trung gian 20

Budge 1: B sung oxalyl clorua (1,7 ml, 19,0 mmol) tiép d6 1a 1 giot cia DMF
vao dung dich cta axit 4-bromo-2,6-diflobenzoic (3,0 g, 12,7 mmol, Apollo Scientific
Ltd.) trong THF (50 ml). Khudy hdn hop trong thoi gian 1 gid sau d6 loai bé dung moi
trong chan khong dé thu dwoc chét rin ma dwgc dua truc tiép sang giai doan tiép theo
ma khong xac dinh dic diém thém. Hoa tan chit rin trong DCM (50 ml) va bd sung
pyridin khan (4,31 ml, 50,6 mmol) tiép d6 1a 2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-amin (2,89 g, 12,7 mmol, Hop chét trung gian 4) va khudy hén hop
trong thoi gian 16 gi¢ ¢ nhiét do trong phong. B6 sung EtOAc (200 ml) va rira hdn hop
bing NH4Cl bdo hoa (1x), nude (1x), nude mudi (1x), lam kho trén MgSO4 khan, loc va
¢d trong chan khong dé thu dugc dau. Tinh ché dau bing sic ky silicagel, rira giai bing
EtOAc/heptan tir 0 dén 40%, dé tao ra 4-bromo-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2,6-diflobenzamit (1,36 g, 3,04 mmol, hi¢u suit 24 %) duéi dang
chét rin mau tréng. "H NMR (400 MHz, DMSO-ds) 8 ppm 11,24 (s, 1 H) 7,64 (d, J=7,05
Hz,2H) 7,19 -7,37 (m, 1 H) 3,86 (brs, 4 H) 2,32 (s, 3 H) 1,98 (br d, /11,40 Hz, 4 H).
m/z (ESI): 447,0, 449,0 (M+H)".

Bude 2: Gia nhiét hdn hgp cua 4-bromo-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-y1)-2,6-diflobenzamit (0,65 g, 1,45 mmol), 6-azaspiro[2.5]octan
(0,18 g, 1,60 mmol, Wuxi App Tech), va DIPEA (0,31 ml, 1,74 mmol) trong DMSO
(2,5 ml) 1én 100 °C trong thoi gian 8 gio sau d6 lam ngudi xubng nhiét do trong phong.
B& sung nudc, va loc huyén phit thu duge va 1am kho chét rén thu duoc. Tinh ché chét
rdn ndy bang sic ky silicagel, rira giai bang FtOAc/heptan tr 0 dén 15%, dé tao ra 4-
bromo-N-(2-(4,4-diflopiperidin-1-y1)-6-metylpyrimidin-4-yl)-2-flo-6-(6-
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azaspiro[2.5]octan-6-yl)benzamit (0,23 g, 0,43 mmol, hi¢u suét 28,2%) duéi dang chét
ran mau tring. '"H NMR (400 MHz, DMSO-ds) & ppm 10,86 (br s, 1 H) 7,30 (br s, 1 H)
7,21 (br d, J=9,12 Hz, 1 H) 7,10 (br s, 1 H) 3,88 (br s, 4 H) 3,05 (br s, 4 H) 2,32 (brs, 3
H) 1,77 - 2,04 (m, 4 H) 1,36 (br s, 4 H) 0,27 (s, 4 H). YF NMR (376 MHz, DMSO-ds)
8 ppm -94,88 (s, 1 F) -113,60 (s, 1 F). m/z (ESI): 538,2, 540,2 (M+H)".

Hop chit trung gian 21: 4-Amino-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-5-flo-2-(6-azaspiro[2.5]octan-6-yl)benzamit

!
o
"N”]\N’ NH;
FA

o F E L Pd-C
s _ \ : NHzHCO3
e N T3P, EtyN ] .
HO l ‘E\ - EtOH, 75 °C
: o 0 i
A0, DCE, 85 °C, 2 gio -
F e 1

k

DIPEA /Pufi\” l
| NMP, 200 °C, 4 gio , W/ 70\& Y
MH2
F
bude 3

Huop chit trung gian 21

Budce 1: Bb sung trietylamin (3,11 ml, 22,2 mmol) va 2,4,6-tripropyl-1,3,5,2,4,6-
trioxatriphosphinan 2,4,6-trioxit (50 % theo khdi lugng trong EtOAc, 13,2 ml, 22,2
mmol) vao dung dich cta axit 2,5-diflo-4-nitrobenzencarboxylic (1,5 g, 7,39 mmol,
Combi-Blocks Inc.) va 2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-amin (1,69 g,
7,39 mmol, Hop chat trung gian 4) trong DCE (15 ml) va gia nhiét hdn hop 1én 85 °C
trong thoi gian 2 gio sau d6 lam ngudi xubng nhiét do trong phong. B sung nude (15
ml), hdn hop hai pha thu dugc duge tach ra, va lam kho 16p hitu co trén MgSOs khan,
loc, va ¢b trong chan khong dé thu dugc chit rdn. Tao huyén phu chit ran trong DCM
(15 ml), loc, va lam kho dé tao ra N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-
y1)-2,5-diflo-4-nitrobenzamit (3,05g, 4,55 mmol, hiéu suat 62%) dudi dang chét rin mau
vang. 'H NMR (400 MHz, DMSO-ds) & ppm 11,15 (s, 1 H) 8,27 (dd, J=8,81, 5,91 Hz,
1 H) 7,99 (dd, J=10,57, 5,39 Hz, 1 H) 7,23 (br s, 1 H) 3,85 (br s, 3 H) 2,33 (s, 4 H) 1,89
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- 2,05 (m, 4 H). F NMR (376 MHz, DMSO-ds) § ppm -95,11 (s, 1 F) -123,35 (s, 1 F)
-123,40 (s, 1 F). m/z (ESI): 414,2 (M+H)".

Buéc 2: Dit hdn hop cia N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-
2,5-diflo-4-nitrobenzamit (1,0 g, 2,42 mmol) va paladi (10 % theo khdi lugng trén
cacbon hoat tinh, 0,45 g, 0,42 mmol) du6i khi quyén argon va sau d6 bd sung EtOH (15
ml), tiép d6 13 amoni format (0,76 g, 12,1 mmol). Khudy hdn hop & nhiét d6 75 °C trong
thoi gian 10 phit, sau d6 1am ngudi xubng nhiét d6 trong phong. Loc paladi ra bing cach
stt dung CELITE® va cd dich loc trong chan khdng. Hoa tan phén can thu dugc trong
EtOAc (10 ml) va rira dung dich nay bang nudce (2 x 10 ml), nuée mubi (1 x 10 ml), [am
kho trén MgSO4 khan, lgc, va co trong chin khong dé tao ra 4-amino-N-(2-(4,4-
diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-2,5-diflobenzamit (0,93 g, 2,19 mmol, hiéu
suit 91%) dudi dang chat rin mau tring. 'H NMR (400 MHz, DMSO-ds) & ppm 9,68 -
9,80 (m, 1 H) 7,40 (dd, /= 11,61, 6,84 Hz, 1 H) 7,28 (s, 1 H) 6,54 (dd, J = 13,48, 7,26
Hz, 1 H) 6,26 (s, 2 H) 3,83 - 3,90 (m, 4 H) 2,30 (s, 3 H) 1,92 - 2,05 (m, 4 H). F NMR
(376 MHz, DMSO-ds) 6 ppm -95,07 (s, 1 F) -116,10 (s, 1 F) -140,24 (s, 1 F). m/z (ESI):
384,2 (M+H)".

Budc 3: Gia nhiét hén hgp cua 4-amino-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-y1)-2,5-diflobenzamit (0,80 g, 2,09 mmol), 6-azaspiro[2.5]octan
(0,70 g, 6,26 mmol, Wuxi App Tech), va DIPEA (1,1 ml, 6,26 mmol) trong NMP (4 ml)
1&n 200 °C trong binh phan Gng vi séng trong thoi gian 4 gio. B& sung nudc (4 ml) va
khqu huyén phu thu dugc trong thoi gian 30 phut, loc, va lam kho chét rin da duoc thu
gom dé thu dugc chit rdn mau tring. Hoa tan chét rén nay trong DCM, dung hop véi
silicagel va tinh ché bang séc ky silicagel, rira giai béng EtOAc/heptan tir 0 dén 50%, dé
tao ra  4-amino-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-5-flo-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (702 mg, 1,48 mmol, hi¢u sut 70,9%) dudi dang chét
rin mau tréng. '"H NMR (400 MHz, DMSO-ds) & ppm 13,77 (s, 1 H) 7,64 (d, J = 12,85
Hz, 1 H) 7,38 (s, 1 H) 6,83 (d, J= 8,09 Hz, 1 H) 6,04 (s, 2 H) 3,90 (br t, /= 5,39 Hz, 4
H) 2,91 (br s, 4 H) 2,29 (s, 3 H) 1,88 - 2,04 (m, 4 H) 0,37 (s, 4 H). (Luu y: 4 proton
khong duge quan sat thdy). ’F NMR (376 MHz, DMSO-ds) & ppm -94,73 (s, 1 F) -
138,31 (s, 1 F). m/z (ESI): 475,2 (M+H)".

Bang 5: Cac Hop chit trung gian tir 21-1 dén 21-20 dugc didu ché theo quy trinh
tuong tu dbi voi Hop chét trung gian tir 17 dén 21:
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Hep , LRMS:
trung Cau truc héa hoc Tén (ESI ion +
. ve) m/z
gian #
% (R)-4-Bromo-N-(2-(2-
N7 o SN metylmorpholino)pyrimidin-4-
21-1 N \/J\N)K@\ yl)-2-(6-azaspiro[2.5]octan-6- 486,1/488,1
o H o yl)benzamit
% (R)-4-Todo-N=(6-metyl-2-(2-
210 NJj\ o N metylmorpholino)pyrimidin-4-
i . 1)-2-(6-azaspiro[2.5]octan-6- >48,2
NN N)ﬁ y p ;
o H | yl)benzamit
% 4-Bromo-N-(2-(4,4-
diflopiperidin-1-yl)-6-
21-3 ”\J\/)L o N metylpyrimidin-4-yl)-2-(6- | 520,1/522,1
. 7@‘ NTONTY : azaspiro[2.5]octan-6-
F Br yl)benzamit
OH 4-Bromo-N-(2-(4,4-
% diflopiperidin-1-yl)-6-(2-
21-4 )N\: ] 70 hydroxypropan-2-yl)pyrimidin- | 564,1/566,1
F7©N N N)K@ 4-yl)-2-(6-azaspiro[2.5]octan-6-
F Br yl)benzamit
4-Bromo-N-(2-(4,4-
ES diflopiperidin-1-yl)-6-
21-5 8 etylpyrimidin-4-y1)-2-(6- 534,2/536,2
F7©)\N H)K@ azaspiro[2.5]octan-6-
F Br yl)benzamit
4-Bromo-N-(6-xyclopropyl-2-
ES (4,4-diflopiperidin-1-
21-6 S yl)pyrimidin-4-y1)-2-(6- 546,1/548,1
F7©‘ N ﬁ)‘\@ azaspiro[2.5]octan-6-
F Br yl)benzamit
% 4-Bromo-5-clo-N-(2-(4,4-
" J\/L o &, diflopiperidin-1-yl)-6-
21-7 < metylpyrimidin-4-yl)-2-(6- 553,0/555,0
N N” °N .
F7© H)K@Br azaspiro[2.5]octan-6-
F & yl)benzamit
4-Bromo-N-(2-(4,4-
% diflopiperidin-1-yl)-6-
21-8 “\Jl P metylpyrimidin-4-yl)-5-metyl- | 534,2/536,2
FQ " ﬂ/u\@\sr 2-(6-azaspiro[2.5]octan-6-
F yl)benzamit
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Hop :
A A LRMS
trung Cau trac hoa hoc Tén (ESI ion +
gian # ve) m/z
% (R)-4-Amino-5-flo-N-(2-(2-
NZ o °N metylmorpholino)pyrimidin-4-
. | yimorp Py
21-9 (N \/Nj\u y1)-2-(6-azaspiro[2.5]octan-6- 441,2
oS NH, yl)benzamit
F
% (R)-4-Amino-5-flo-N-(6-metyl-
Nﬁ o N 2-(2-
21-10 y \Nl \ metylmorpholino)pyrimidin-4- 455,2
CQ H yl)-2-(6-azaspiro[2.5]octan-6-
L NH; yl)benzamit
% 4-Amino-N-(2-(4,4-
AN o Sy diflopiperidin-1-yl)-6-
21-11 Sy metylpyrimidin-4-yl)-5-metoxy- 4874
F;7Q ”J\QNHZ 2-(6-azaspiro[2.5]'octan-6-
OMe yl)benzamit
4-Bromo-N-(2-(4,4-
% diflopiperidin-1-yl)-3-flo-6-
21-12 L8 metylpyridin-4-y1)-2-(6- 537,1/539,1
FQ I Ek@ azaspiro[2.5]octan-6-
Br .
F yl)benzamit
4-Bromo-N-(2-(4,4-
% difloxyclohexyl)-6-
21-13 ”\Jl 2 metylpyrimidin-4-yl)-2-(6- | 519,1/521,1
N” °N .
F_O/k HJ\@BT azaspiro[2.5]octan-6-
F yl)benzamit
% N-(2-(4,4-Diflopiperidin-1-
’1-14 N:l o N yl)pyndlr'1-4-yl)-4-10d0-2-(6- 553.1
N H)J\Ej\ azaspiro[2.5]octan-6-
F?Q | yl)benzamit
4-Bromo-N-(2-(4,4-
diflopiperidin-1-yl)-6-
21-15 S metylpyridin-4-y1)-2-(6- 519,1/521,1
N
FQ N azaspiro[2.5]octan-6-
F Br yl)benzamit
% 4-Todo-N-(6-metyl-2-(3,3,3-
% triflopropoxy)pyrimidin-4-yl)-2-
_ N o N
21-16 FsCui~ )\\JNE\N (6-azaspiro[2.5]octan-6- 5610
H | yl)benzamit
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H
i , LRMS:
trung Cau triic hoéa hoc Tén (ESTion +
gian # ve) m/z
% 4-Bromo-N-(2-clo-6-
21-17 N7 o N metylpyrimidin-4-y1)-2-(6- 435.0/437.0
ol )\\N | \ azaspiro[2.5]octan-6- ’ ’
H yl)benzamit
Br
% N-(2-clo-6-metylpyrimidin-4-
2 1_ 1 8 Jl (o) N yl)'4'nitr0'2'(6' 402 2
SN azaspiro[2.5]octan-6- ’
H yl)benzamit
NO,
% N-(2-clo-6-metylpyrimidin-4-
21-19 NJj\ o N y1)-4-(metylsulfonyl)-2-(6- 434.4
Ny ! N azaspiro[2.5]octan-6- ’
H Solle yl)benzamit
% N-(2-clo-6-metylpyrimidin-4-
> 0 “n y1)-4-(N-(3-metyloxetan-3-
21-20 PNy yD)sulfamoyl)-2-(6- 506,1
NN
azaspiro[2.5]octan-6-
S \b yl)benzamit

Hop chét trung gian 22: Etyl 2-sulfamoylpropanoat

n)
Cl J’LL‘O/‘“‘\

n-BuLi, THF,
tir -78°C dén -20°C, 1 gitr

Busc 1

FhIE .

8] O
' =0 TFA, Anisol
.-"'ﬂ‘"\‘_

————————=  HuN

hﬂB Buroe 2

909
‘;\i)l\of-’\

Hip chit trung gian 22

Budce 1: Bd sung nBuLi (1,6 M trong hexan, 608,0 ml, 973,0 mmol) & nhi¢t do

-78°C tir tir vao dung dich cta N, N-bis(4-metoxybenzyl)etansulfonamit (200,0 g, 572,0

mmol) trong tetrahydrofuran (4000 ml) va khudy trong thoi gian 30 phut. BS sung etyl

carbonocloridat (92,0 ml, 973,0 mmol) trong THF (50 ml) vao hdn hgp phan tmg va

khudy & nhiét d6 -78°C trong thoi gian 1 gid. Dap t4t hdn hop phan ung bing HCI (1,5

N, 3000 ml) va chiét bing EtOAc (2 x 3000 ml). Lam kho dich chiét hitu co trén natri

sulphat, loc va ¢b trong 4p suat giam dé thu duoc nguyén liéu tho cta etyl 2-(N,N-bis(4-

metoxybenzyl)sulfamoyl)propanoat (250,0 g, tinh khiét 60%) duéi dang dau mau vang.
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'H-NMR thé hién c4c dinh mong mudn va tiép tuc sang budc tiép theo ma khong c6 su

tinh ché bét ky.

Budc 2: B sung anisol (500,0 ml, 4,57 mol) vao dung dich ca etyl 2-(N, N-bis(4-
metoxybenzyl)sulfamoyl)propanoat (600,0 g, 1,4 mol) trong axit trifloaxetic (2,50 1,
32,45 mol) va khudy & nhiét d6 trong phong trong thoi gian 3 gio. C6 hdn hop phéan tng
duéi 4p suét giam, dap tit bang dung dich NaHCOj3 trong nudce lanh 10% (3 1) va chiét
bing EtOAc (2 x 3 1). Lam khé 16p hiru co trén natri sulfat, loc va c6 du6i ap suét giam.
Tinh ché phan cin thd bang sdc ky cot trén silicagel bang cach st dung etyl axetat 25%
trong hexan dé thu duoc chit rdn mau vang nhat (168 g) ma duoc hoa tan trong DCM
(1 1) va két tha bang cach bd sung hexan (3000 ml). Loc chét ran, 1am khd duéi chan
khong dé thu duoc hop chét néu & dé muc (109,0 g, hiéu suét 42%) dudi dang chét rén
mau tring. '"H NMR (400 MHz, DMSO-ds) 6 ppm 7,14 (s, 2H), 4,15 (q, J= 7,1 Hz, 2H),
3,98 (q, J=17,0 Hz, 1H), 1,45 (d, J= 7,0 Hz, 3H), 1,21 (t, J= 7,1 Hz, 3H). m/z (ESI):
180,1 (M-H)".

Hop chét trung gian 23: 2-Hydroxypropan-1-sulfonamit

e ™l EtaM Oy p
MsCLELN PMB., S
DCM, nhigt 45 PMB
trong phong, 2 gif
bredc 1
. 5. 0 S
n-Buli , CH4CCH PMB. Gj\sfi\/l\, anisol O\\Sfu
: - N OH — N OH
THF, -78 °C, 15 phit PMB TFA, nhift 43 trong
phong, 2 giy Hop chit trung gian 23
bude 2 bude 3

Budce 1: BS sung tung giot metansulfonyl clorua (1,73 ml, 22,3 mmol) trong thoi
gian 5 phut vao dung dich 0 °C cua bis(4-metoxylbenzyl)amin (5,0 g, 19,4 mmol,
Combi-Blocks Inc.) va trietylamin (8,12 ml, 58,3 mmol) trong DCM (40 ml). Sau do
khuéy hdn hop trong thdi gian 2 gir & nhiét dd trong phong va sau d6 bb sung HCI 1IN
(50 ml). Céc 16p dugc phan tach, va rira 16p hitu co bang nuée mudi (1 x 50 ml), lam
kho trén MgSO4 khan, loc, va sau d6 cd trong chan khong dé thu duogc diu mau nau.
Hoa tan dau nay trong MeOH (50 ml) va c6 mdt phan trong chan khong dén khi huyén
phu dac hinh thanh. Khu4y huyén phi trong thoi gian 30 phut, loc, va lam kho chét ran

da duge thu gom trong chan khong dé tao ra N,N-bis(4-metoxybenzyl)metansulfonamit
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(5,11 g, 15,2 mmol, hi¢u suét 78%) dudi dang chét rén mau tréng. "H NMR (400 MHz,
DMSO-ds) 6 ppm 7,19 (d, J=8,50 Hz, 4 H) 6,90 (d, J/=8,50 Hz, 4 H) 4,19 (s, 4 H) 3,75
(s, 6 H) 2,89 (s, 3 H).

Budc 2: Bb sung ting giot n-butyllithi (4,10 ml, 6,56 mmol) vao dung dich ctia
N,N-bis(4-metoxybenzyl)metansulfonamit (2,0 g, 5,96 mmol) trong THF (15 ml) & nhiét
d6 -78 °C. Khudy hdn hop trong thoi gian 10 phut trudc khi bd sung timg giot
axetaldehyt (0,37 ml, 6,56 mmol). Khudy hdn hop nay & nhiét do -78 °C trong thoi gian
5 phit, va sau d6 thay thé bé -78 °C bing bé 0 °C. Khudy hdn hop trong thoi gian 15
phut va sau d6 dép tit phan tng bang NH4ClI bao hoa. B sung EtOAc, hdn hop hai pha
thu dugc dugce tach ra, va lam kho 16p hitu co trén MgSO4 khan, lgc, va co trong chan
khong dé thu dwoc dau. Tinh ché dau bing sic ky silicagel, rira giai bang gradien
EtOAc/heptan tir 0 dén 70%, dé tao ra 2-hydroxy-N,N-bis(4-metoxybenzyl)propan-1-
sulfonamit (1,84 g, 4,85 mmol, hiéu sudt 81%) dudi dang dau. 'H NMR (400 MHz,
DMSO-ds) & ppm 7,16 (d, J=8,50 Hz, 4 H) 6,80 - 6,92 (m, 4 H) 4,99 (d, J/=5,18 Hz, 1
H) 4,15 -4,28 (m, 4 H) 4,01 - 4,13 (m, 1H) 3,74 (s, 6 H) 3,16 (dd, J=13,99, 6,53 Hz, 1
H) 3,04 (dd, J/=13,89, 5,39 Hz, 1 H) 1,12 - 1,27 (m, 3 H). m/z (ESI): 402,2 (M+Na)".

Bu6c 3: Khudy hdn hop cua 2-hydroxy-N,N-bis(4-metoxybenzyl)propan-1-
sulfonamit (1,84 g, 4,85 mmol) va anisol (1,06 ml, 9,70 mmol) trong TFA (10 ml) ¢
nhiét d trong phong trong thoi gian 2 gid, sau d6 loai bo chét bay hoi trong chan khong.
Tinh ché dau thu dugc bang sic ky silicagel, rira giai bing gradien EtOAc/heptan tir 0
dén 100%, dé tao ra 2-hydroxypropan- 1-sulfonamit (592 mg, 4,25 mmol, hiéu suit 88%)
dué6i dang dau khéng mau. 'H NMR (400 MHz, DMSO-ds) 8 ppm 6,70 (s, 2 H) 4,02 -
4,13 (m, 1 H) 3,50 — 3,25 (br s, 1H) 3,07 - 3,15 (m, 1 H) 2,98 - 3,06 (m, 1 H) 1,20 (d,
J=6,22 Hz, 3 H).

Vi du 1: N-(2-((1-Hydroxy-2-metylpropan-2-yl)amino)-6-metylpyrimidin-4-yl)-
4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

(] Ho X [ j
N7 o N NH, NJ\/IL (6] N
Py HO\><N)\\N N
Cl N N DIPEA, NMP, 130 °C H H
H e
S/

100



52474 10V177

Gia nhiét hdn hop cia N-(2-clo-6-metylpyrimidin-4-yl)-4-(metylsulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (200 mg, 0,46 mmol, Hop chit trung gian 21-19), 2-
amino-2-metyl-1-propanol (180 ul, 1,80 mmol, Sigma-Aldrich, St Louis, MO), va
DIPEA (200 ul, 1,14 mmol) trong NMP (1 ml) & nhi¢t d6 130°C trong thoi gian 60 gio.
Lam ngudi hdn hop phan timg xudng nhiét d6 trong phong va dap t4t bang nuéc (10 ml),
chiét bing etyl axetat (2 x 10 ml). Rura 16p hitu co bang nuéc mubi (500 ml), 1am khd
(Na2S0a), loc va ¢b dudi ap sudt giam. Hip thu nguyén liéu thd trén nt silicagel va tinh
ché bing sfc ky cot trén silicagel (60-120 mesh), rira gidi bang etyl axetat tir 0% dén
70% trong heptan dé thu dugc hop chét néu & dé muc (111 mg, 49%) dudi dang chit
rin mau tring nho. 'H NMR (400 MHz, DMSO-ds) & ppm 11,65-11,96 (m, 1H), 8,07-
8,25 (m, 1H), 7,82-7,87 (m, 1H), 7,75-7,81 (m, 1H), 7,32-7,41 (m, 1H), 6,13-6,24 (m,

1H), 4,73-4,91 (m, 1), 3,42-3,54 (m, 2H), 3,30-3,33 (m, 3H), 3,01-3,16 (m, 4H), 2,18-
2,28 (m, 3H), 1,55-1,75 (m, 4H), 1,25-1,42 (m, 6H), 0,27-0,40 (m, 4H). m/z (ESI): 487,4

Bang 6: Cac Vi du tir 1-1 dén 1-7 duoc didu ché theo quy trinh twong tu nhu duge

mo ta doi véi Vi du 1:

Vi LRMS:
! Cau trac hoa hoc Tén (ESI ion
du#
+ ve) m/z

(R)-N-(2-((1-Hydroxypropan-
ES 2-yl)amino)-6-

NJj\ 0 "N metylpyrimidin-4-yl)-4-
- "'o\/'\m)\\nI N/u\@\ (metylsulfonyl)-2-(6- 474,0
" H 57 azaspiro[2.5]octan-6-
oo yl)benzamit

% (S)-N-(2-((1-Hydroxypropan-

J\/L 2-yl)amino)-6-
: N7 O °N metylpyrimidin-4-y1)-4-
2 Ho\/.\N)\\ N| N (metylsulfonyl)-2-(6- 4740
H H - azaspiro[2.5]octan-6-
S .
oo yl)benzamit

% N-(2-((2-Hydroxyetyl)amino)-
Nﬁ o0 “N 6-metylpyrimidin-4-yl)-4-
13 | 1o s (metylsulfonyl)-2-(6- 460,4
\/\” N ﬁJ@ azaspiro[2.5]octan-6-

o,,S% yl)benzamit
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Vi . LRMS:
du # Cau tric héa hoc Tén (ESI) io?
) +ve) m/z
(R)-N-(2-((2-
% Hydroxypropyl)amino)-6-
N7 O °N metylpyrimidin-4-yl)-4-
1-4 HOY\NJ\\N l N (metylsulfonyl)-2-(6- 474.4
H H & azaspiro[2.5]octan-6-
o’ ‘o yl)benzamit
% (8)-N-(2-((2-
Hydroxypropyl)amino)-6-
N7 o N metylpyrimidin-4-yl)-4-
151 o~ Nk@ (metylsulfonyl)-2-(6- 474.4
: H H s azaspiro[2.5]octan-6-
0 o yl)benzamit
N-(6-Metyl-2-(3,3,3-
| 56 triflopropoxy)pyrimidin-4-yl)-
F N7 0 N 4-(N-(3-metyloxetan-3-
1-6 ‘f?K/\OJ\\N | NJ\©\ ! yl)sulfamoyl)-2-(6- 584.2
H /S,N\b azaspiro[2.5]octan-6-
0”0 Lo yl)benzamit
N-(2-((1-Hydroxy-2-
% metylpropan-2-yl)amino)-6-
NZ 0 "N metylpyrimidin-4-yl)-4-(N-(3-
1-7 HO%NJ\\N l NJ\@ metyloxetan-3-yl)sulfamoyl)- 3394
H H s“\b 2-(6-azaspiro[2.5]octan-6-
0% Lo yl)benzamit

Vi du 2: N-(2-(2-Hydroxypropan-2-yl)pyrimidin-4-yl)-4-(N-(3-metyloxetan-3-

®

yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

®

N/l (] N T3P N/ o) N

HOL ———— o k!

N" 'NH;  Ho H DIPEA, DCE N N/K@ H
,,s\;N\b ,,S\IN\b
oo O oo O

B6 sung 1-propanphosphonic anhydrua (50% trong etyl axetat, 0,469 ml, 0,789
mmol, Aldrich) tiép do6 1a DIPEA (0,207 ml, 1,18 mmol, Aldrich) vao dung dich cua
axit 4-(N-(3-metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzoic (150
mg, 0,394 mmol, Hop chét trung gian 15) va 2-(4-aminopyrimidin-2-yl)propan-2-ol (91
mg, 0,591 mmol, AstaTech, Bristol, PA, My) trong diclometan (2,6 ml) & nhiét do 0 °C.
Sau d6 khudy hdn hop thu duge & nhiét d6 trong phong qua dém. Sau dé, pha lodng hdn
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hop nay bing NaHCO; bao hoa (2 ml) tiép d6 1a NH4Cl bao hoa (7 ml). Sau dé chiét
hén hop bing EtOAc (2 x 15 ml). Sau d6 1am khé cac dich chiét hitu co két hop trén
MgSO4 va ¢b. Tinh ché bing sic ky ctia phan cin (silicagel, EtOAc/heptan 0%-100%)
tao ra N-(2-(2-hydroxypropan-2-yl)pyrimidin-4-y1)-4-(N-(3-metyloxetan-3-
yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (45 mg, 0,087 mmol) dudi dang
chét rin mau vang nhat. '"H NMR (DMSO-de) & ppm 13,52 (br s, 1H), 8,76 (d, J=5,6
Hz, 1H), 8,54 (br d, J = 3,5 Hz, 1H), 8,24 (d, J = 8,1 Hz, 1H), 8,08 (br d, J= 5,4 Hz,
1H), 7,86 (d, J= 1,0 Hz, 1H), 7,74 (dd, J= 8,1, 1,5 Hz, 1H), 4,96 (s, 1H), 4,55 (d, J =
6,0 Hz, 2H), 4,13 (d, J = 6,4 Hz, 2H), 3,08 (br t, J= 5,2 Hz, 4H), 1,70 (br s, 4H), 1,51
(s, 6H), 1,41 (s, 3H), 0,38 (s, 4H). m/z (ESI): 516,2 (M+H)+.

Béang 7: Cac Vi du tir 2-1 dén 2-8 dugc didu ché theo quy trinh twong tu nhu dugc md
ta ddi v6i Vi du 2:

) LRMS:
Cau truc hoa hoc Tén (ESI ion +
ve) m/z

Vi du

N-(2-(2-Hydroxypropan-2-

% yl)-6-metylpyrimidin-4-yl)-4-
J\/L (N-(3-metyloxetan-3-
“°><k yl)sulfamoy1)-2-(6-

s %\ azaspiro[2.5]octan-6-
oo Lo yl)benzamit

(R)-N-(2-(2-
% Metylmorpholino)pyrimidin-
NZ 0 "N 4-yl)-4-(N-(3-metyloxetan-3-
22|y QLNJ\@ ) y1)sulfamoy1)-2-(6- 337,2
S,N\b azaspiro[2.5]octan-6-
o’ 0 yl)benzamit

% (R)-N-(6-Metyl-2-(2-
N

2-1 530,2

C

/5\ metylmorpholino)pyrimidin-
N7 o) 4-y1)-4-(N-(3-metyloxetan-3-
2-3 NN | NJ\@ yl)sulfamoyl)-2-(6- 5712

H :

s N\JC\ azaspiro[2.5]octan-6-

o o) yl)benzamit
N-(2-(4,4-Diflopiperidin-1-
% yl)pyridin-4-yl)-4-(N-(3-
) metyloxetan-3-yl)sulfamoyl)- 576,2
)b\ R 2-(6-azaspiro[2.5]octan-6-
& \bo yl)benzamit

2-4
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metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

. rw
o]

]
] ; oM
? 1 HaN™
N7 :
ol Cul, KsPOy
L Sarcosin, DMF

104/177
] LRMS:
V‘#d‘-l Céu trtic héa hoc Tén (ESI ion +
ve) m/z
N-(2-(4,4-Diflopiperidin-1-
% y1)-6-metylpyrimidin-4-yl)-4-
i N7 0 N (N-(3-metyloxetan-3-
2-5 4’[\) *‘N I N/“\@\ yl)sulfamoyl)-2-(6- 5912
H H .
F SiN\]E\ azaspiro[2.5]octan-6-
F 0”0 Lo yl)benzamit
% N-(2-(4,4-Diflopiperidin-1-
w 0 “n yl)-6-metylpyrimidin-4-yl)-4-
2-6 o (metylsulfonyl)-2-(6- 520,0
; _Q N H/k@ azaspiro[2.5]octan-6-
s{ b it
F %o yl)benzami
% (R)-N-(2-(2-
WS o SN Metylmorpholino)pyrimidin-
2-7 Pt 4-y1)-4-(metylsulfonyl)-2-(6- | 4861
Q N HJ\©\ azaspiro[2.5]octan-6-
O/,S\\; yl)benzamit
N-(2-(4,4-Diflopiperidin-1-
/EL % y1)-6-metylpyrimidin-4-yl)-4-
i NZ 0 N ((1-metylxyclopropan)-1-
2-8 ‘Q*\N | NJ\@ 0.0 sulfonamido)-2-(6- >75:4
F ) Nfsl\)v azaspiro[2.5]octan-6-
F H yl)benzamit
Vi du 3: (R)-4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(2-

Két hop kali photphat tribazo (9,89 g, 46,6 mmol, Sigma-Aldrich), dong(I) iodua
(0,710 g, 3,73 mmol, Sigma-Aldrich), 2-hydroxyetan-1-sulfonamit (1,166 g, 9,32 mmol,
Wuxi Apptec, Trung Quéc), sarcosin (0,830 g, 9,32 mmol), va (R)-4-iodo-N-(6-metyl-

2-(2-metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (5,1 g,

9,32 mmol, Hop chét trung gian 21-2) trong binh thét c¢b ba cb dudi argon. B sung
DMF da khir khi, kho (20 ml) va gia nhiét hdn hop 1én 110°C ¢6 khudy phén bén trén

trong thoi gian 45 phut. Lam ngudi phan ng xubng nhiét do moi trudng va bb sung
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amoni clorua bdo hoa (75 ml), nuéc (200 ml) va etyl axetat (200 ml). Tron cac pha va
phan tach va 1am kho pha hitu co bang nude mudi (75 ml) trude khi 1am bay hoi dén
kho dudi ap suét giam. Khudy chét rin tho trong etanol sbi (15 ml) trong thoi gian 10
phut sau d6 1am ngudi xudng nhiét 36 madi truong va loc qua thuy tinh thidu két. Lam
kho chét rin trén thiy tinh thiéu két sau d6 tao huyén phu trong nuwdc (75 ml) va gia
nhiét 1én 80°C. Sau 10 phit, lam ngudi hdn hop xudng nhiét d6 méi truedng va loc qua
thiy tinh thiéu két. Lam khé chat ran dudi ludng nito dé thu duoc hop chit néu & dé
muc (3,3 g, 6,06 mmol, hiéu suit 65,0 %) dudi dang chit rin mau tring nho. 'H NMR
(400 MHz, DMSO-ds) 6 ppm 13,23 (bs, 1H), 10,26 (bs, 1H), 8,05 (m, 1H), 7,37 (s, 1H),
7,26 (s, 1H), 7,13 (s, 1H), 4,95 (bs, 1H), 4,50-4,42 (m, 2H), 3,84 (m, 1H), 3,76-3,74 (m,
2H), 3,51-3,45 (m, 2H), 3,00-2,82 (m, 6H), 2,61-2,58 (m, 2H), 2,31 (s, 3H), 1,91-1,65

(m, 4H), 1,17 (d, J= 6,0 Hz, 3H), 0,39 (s, 4H). m/z (ESI): 545,2 (M+H)+.

Vi du 4: N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

9,0 y
HoN > ~"0H
Cul,Barcosin g
KaPOs . j; 1 1 h
DMF, 100 °C, 2gid ‘O“ N N G,
F J ' 7N
F o

DPit hon hop cua 2-hydroxyetan-1-sulfonamit (1,28 g, 10,3 mmol, Wuxi
AppTec), ddng(I) iodua (0,49 g, 2,56 mmol), kali photphat tribazo (5,44 g, 25,6 mmol),
va Sarcosin (0,48 g, 5,13 mmol) trong binh thét ¢d day tron dung tich 100 ml du6i khi

quyén argon. B6 sung DMF khan (20 ml) va 1am 4m hén hop 1én 50 °C trong thoi gian
5 phat. B6 sung N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-iodo-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (2,91 g, 5,13 mmol, Hop chét trung gian 19) duéi
dang chét ran va gia nhiét hdn hop 1én 100 °C va khudy trong thoi gian 2 gio, sau d6 1am
ngudi xubng nhiét do trong phong. B6 sung EtOAc (20 ml) va nuéc (20 ml), Hon hop
hai pha thu dugc dugc tach ra, va chiét 16p nude bang EtOAc (3x). Sau d6 rira cac dich
chiét hitu co két hop bang nude (2x), NH4sCI/NH4OH 9:1 (trong nudc), nude mudi, 1am
kho trén MgSO4 khan, loc, va cd trong chan khéng dé thu duoc dau. Tinh ché dau bang
sic ky silicagel, rtra giai bing gradien EtOAc/heptan tix 0 dén 50%, sau d6 rira giai ding

dong EtOAc/heptan 50%, & tao ra chat rin mau tring nho. Tao huyén phi chét rén nay
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trong metanol, loc, va 1am kho dé thu dugc chét rin mau tring. Sau d6 tao huyén phu
chit rin nay trong nuée, khudy trong thoi gian 24 giv, loc, va 1am khé trong chan khong
aé tao ra N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (1,55 g, 2,75 mmol,
hiéu suét 54%) dudi dang chét rdn mau tring. 'H NMR (400 MHz, DMSO-ds) § ppm
13,37 (s, 1 H) 10,03 - 10,52 (m, 1 H) 8,06 (d, /J=8,71 Hz, 1 H) 7,41 (s, 1 H) 7,28 (d, J
=1,87Hz, 1 H) 7,15 (dd, J=28,71, 1,87 Hz, 1 H) 4,73 - 5,14 (m, 1 H) 3,92 (br t, /= 5,39
Hz, 4 H) 3,77 (t, J=6,43 Hz, 2 H) 3,34 - 3,40 (m, 2 H) 2,98 (br t, J=4,56 Hz, 4 H) 2,32
(s, 3 H) 1,93 - 2,07 (m, 4 H) 1,58 - 1,85 (m, 4 H) 0,40 (s, 4 H). ’F NMR (376 MHz,
DMSO-ds) & ppm -94,74 (s, 1 F). m/z (ESI): 565,2 (M+H)".

Céc Vidu 5-1 va 5-2: (R)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-
4-((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[ 2.5 Joctan-6-yl)benzamit va (S)-
N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-hydroxy-1-
metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

00

- e ‘ h 5
HQN”\Q’\%/!‘GE{
NF O N Cul. Sarcesin
PR I KaPO,
N ﬁ : c» {3 o
: I OWIE, 100 °C, 3
i 1 g ““OEt

bwae 1

LBH, Fj ‘ %
THEMEOH, J“"N i | i,L\\N y i '
ﬂ “gf H ?r\ N’ %OH

nhift 8f trong
Budc 1: Dat hdn hop cia etyl 2-sulfamoylpropanoat (1,44 g, 7,93 mmol, Hop

phong 0.5 gitr g
bede 2

chét trung gian 22), déng(l) iodua (0,503 g, 2,64 mmol, Strem), sarcosin (0,47 g, 5,29
mmol, Sigma-Aldrich Corporation), va kali photphat (4,49 g, 21,2 mmol) trong DMF
(15 ml) dudi khi quyén argon va lam 4m 1én 50 °C trong thoi gian 5 phut. BS sung N-
(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-iodo-2-(6-azaspiro[2.5]octan-6-

yl)benzamit (3,0 g, 5,29 mmol, Hop chit trung gian 19) va gia nhiét hdn hop 1én 100 °C
trong thoi gian 3 gid, sau d6 lam ngudi xudng nhiét do trong phong. B sung EtOAc (50
ml), IPA (5 ml) va nude (50 ml) va khudy manh hdn hop trong thoi gian 5 phut. Chuyén
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hén hop hai pha thu dugc sang phéu tach va céc 16p dwoc phan tach. Chiét 16p nude
bang EtOAc (2 x 20 ml) va sau d6 rira cac dich chiét két hop bang nudce (2 x 50 ml), 9:1
NH4CI/NH4OH (1 x 50 ml), 1am kho trén MgSOs4 khan, loc, va cd trong chén khong dé
thu dwoc dau. Tinh ché diu thé bang sic ky silicagel bang cach st dung cot silicagel da
dong goi sén Redi-Sep (80 g), rira giai bing gradien EtOAc/heptan tir 0 dén 50%, dé tao
ra etyl 2-(N-(4-((2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)carbamoyl)-3-(6-
azaspiro[2.5]octan-6-yl)phenyl)sulfamoyl)propanoat (2,76 g, 4,45 mmol, hiéu suit 84

| %) dudi dang chit rén mau trang. "H NMR (400 MHz, DMSO-ds) 8 ppm 13,35 (s, 1 H)
10,69 (br s, 1 H) 8,07 (d, /=8,71 Hz, 1 H) 7,40 (s, 1 H) 7,31 (d, J~=1,87 Hz, 1 H) 7,17
(dd, J= 8,60, 1,97 Hz, 1 H) 4,06 (qd, J=7,08, 4,87 Hz, 2 H) 3,92 (br t, J=5,49 Hz, 4 H)
2,98 (brt, J~4,77 Hz, 4 H) 2,32 (s, 3 H) 1,85 - 2,06 (m, 5 H) 1,73 (br s, 4 H) 1,48 (d,
J=6,84 Hz, 3 H) 1,14 (t, J=7,05 Hz, 3 H) 0,39 (s, 4 H). ’F NMR (376 MHz, DMSO-dj)
d ppm -94,75 (s, 1 F). m/z (ESI): 621,2 (M+H)".

Budc 2: B sung etyl 2-(N-(4-((2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-
yl)carbamoyl)-3-(6-azaspiro[2.5]octan-6-yl)phenyl)sulfamoyl)propanoat (10,39 g,
16,74 mmol) va dung dich lithi borohydrua, (2,0M trong THF,16,7 ml, 33,5 mmol,
Sigma-Aldrich Corporation) trong THF (100 ml) vao binh thot ¢ day tron dung tich
250 ml. Bb sung tir tir metanol (4,29 ml, 134 mmol) trong thdi gian 5 phut va khudy
dung dich thu dugc & nhiét do trong phong trong thdi gian 30 phit. BS sung tir tir HCI
1 N (20 ml) tiép d6 1a EtOAc (20 ml) va chuyén hdn hop hai pha thu duge sang phéu
tach va cac pha dugc phén tach. Chiét 16p nudc bang EtOAc (1 x 25 ml) va rira cc dich
chiét két hop bang NaHCOs bdo hoa (1 x 50 ml), nwée mudi (1 x 50 ml), lam khd trén
MgSO; khan, loc, va ¢d dé thu duoc 8,9 g hdn hop triét quang. Nguyén liéu nay duge
tach ra bing SFC diéu ché bang cach st dung cot Chiral Tech AD (250 X 30 mm, S5mm)
véi pha dong 1a 85% CO» Long va 15% MeOH véi TEA 0,2% bang cach st dung tdc
d6 dong chay bang 150 ml/phut dé tao ra:

Vi du 5-1: (R)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. Dinh rta
giai thr nhat (3,50 g, 6,05 mmol, hiéu suét 36,1 %, ee >99%). 'H NMR (400 MHz,
DMSO-ds) & ppm 13,36 (s, 1 H) 8,05 (d, J= 8,50 Hz, 1 H) 7,40 (s, 1 H) 7,31 (d, J =
1,87 Hz, 1 H) 7,17 (dd, J= 8,71, 2,07 Hz, 1H) 3,88 - 3,97 (m, 4 H) 3,84 (dd, J=10,99,
4,35 Hz, 1 H) 3,37 - 3,54 (m, 1 H) 3,25 - 3,30 (m, 1 H) 2,97 (brt, J=4,77 Hz, 4 H)
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2,32 (s, 3 H) 1,84 -2,06 (m, 4 H) 1,57 - 1,84 (br s, 4 H) 1,30 (d, J=6,84 Hz, 3 H) 0,39 (s,
4 H). 2 proton ¢6 thé trao dbi duoc khéng duoc quan sat thay. F NMR (376 MHz,
DMSO-ds) & ppm -94,74 (s, 1 F). m/z (ESI): 579,2 (M+H)".

Vi du 5-2: (S5)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-
hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. DPinh ria
giai thtr hai (2,66 g, 4,60 mmol, hiéu suét 27,5 %, ee 98,9%). '"H NMR (400 MHz,
DMSO-ds) 8 ppm 13,35 (s, 1 H) 8,05 (d, J/=8,50 Hz, 1 H) 7,40 (s, 1 H) 7,31 (d, J=2,07
Hz, 1 H) 7,17 (dd, J=8,60, 1,97 Hz, 1H) 3,88 - 3,97 (m, 4 H) 3,84 (dd, J=10,99, 4,35
Hz, 1 H) 3,50 (dd, J=10,99, 7,46 Hz, 1 H) 3,25 - 3,32 (m, 1 H) 2,97 (br t, J/~4,77 Hz, 4
H) 2,31 (s, 3H) 1,83 - 2,06 (m, 4 H) 1,73 (br s, 4 H) 1,30 (d, /=6,84 Hz, 3 H) 0,39 (s, 4
H). 2 proton ¢6 thé trao dbi duoc khong dwoc quan sat thdy. ’F NMR (376 MHz,
DMSO-ds) & ppm -94,75 (s, 1 F). m/z (ESI): 579,2 (M+H)". Héa hoc 1ap thé dugc gan
tuy y.

Bang 8: Cac Vi duy tir 6-1 dén 6-40 dugc diéu ché theo quy trinh twong tir ddi voi
cac Vi du tir 3 dén 5-2:

LRMS: (ESI

Vidu# Céu trac hoa hoc Tén .
ion + ve) m/z

4-((Flometyl)sulfonamido)-
N-(2-(4-flopiperidin-1-yl)-

6-1

6-metylpyrimidin-4-yl)-2-
(6-azaspiro[2.5]octan-6-
yl)benzamit

5353

N-(2-(4,4-Diflopiperidin-1-

y1)-6-metylpyrimidin-4-yl)-

4-((flometyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

553,3

6-3

(R)-4-
((flometyl)sulfonamido)-N-
(6-metyl-2-(2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

533,2
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Vidu#

Cau tric hoa hoc

Tén

LRMS: (ESI
ion + ve) m/z

6-4

(R)-4-((2-
Hydroxyetyl)sulfonamido)-
N-(2-(2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

531,2

(R)-N-(6-Metyl-2-(2-
metylmorpholino)pyrimidi
n-4-yl)-4-
(metylsulfonamido)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

515,2

(R)-4-(Etylsulfonamido)-N-
(6-metyl-2-(2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

529,2

6-7

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-(etylsulfonamido)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

549,2

(R)-4-((3-
Hydroxypropyl)sulfonamid
0)-N-(6-metyl-2-(2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

559,2

6-9

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-(3,3-dioxido-1,3,4-
oxathiazinan-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

577,2

6-10

4-
(Xyclopentansulfonamido)-
N-(2-(4,4-diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
2-(6-azaspiro[2.5]octan-6-

yl)benzamit

589,3
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Vidu#

Cau trac hoa hoc

Tén

LRMS: (ESI
ion + ve) m/z

6-11

4-
(Xyclobutanesulfonamido)-
N-(2-(4,4-diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-

2-(6-azaspiro[2.5]octan-6-
yl)benzamit

575,2

6-12

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-(oxetan-3-sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

5717,2

6-13

4-
(Xyclobutanesulfonamido)-
N-(2-(3,3-difloazetidin-1-
y1)-6-metylpyrimidin-4-yl)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

547,2

6-14

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-((1,1-
dimetyletyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

5773

6-15

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-((3-
hydroxypropyl)sulfonamid
0)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

579,2

6-16

4-
(Xyclopropansulfonamido)
-N-(2-(4,4-diflopiperidin-1-
y1)-6-metylpyrimidin-4-yl)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

561,2

6-17

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-((2-
metoxyetyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

579.,9
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Vidu#

Cau truc hoa hoc

Tén

LRMS: (ESI
ion + ve) m/z

6-18

4-
((Xyclopropylmetyl)sulfon
amido)-N-(2-(4,4-
diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

575,2

6-19

N-(2-(4,4-Diflopiperidin-1-
y1)-6-metylpyrimidin-4-yl)-
4-(((3-hydroxyoxetan-3-
yl)metyl)sulfonamido)-2-
(6-azaspiro[2.5]octan-6-
yl)benzamit

607,2

6-20

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-((2-hydroxy-1,1-
dimetyletyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
ylDbenzamit

593,2

6-21

N-(2-(4,4-Diflopiperidin-1-
y1)-6-metylpyrimidin-4-yl)-
4-(metylsulfonamido)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

535,2

6-22

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-
4-((1-
metyletyl)sulfonamido)-2-
(6-azaspiro[2.5]octan-6-
yl)benzamit

563,2

6-23-1

4-(((S)-2-Hydroxy-1-
metyletyl)sulfonamido)-N-
(6-metyl-2-((R)-2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

559,2

6-23-2

4-(((R)-2-Hydroxy-1-
metyletyl)sulfonamido)-N-
(6-metyl-2-((R)-2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

559,2

111



52474

112/177

Vidu#

Cau truc hoa hoc

Tén

LRMS: (ESI
ion + ve) m/z

6-24-1

OH

4-(((S)-2-Hydroxy-1-
metyletyl)sulfonamido)-/N-
2-(R)-2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

545,2

6-24-2

4-(((R)-2-hydroxy-1-
metyletyl)sulfonamido)-N-
2-((R)-2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

545,2

6-25-1

(8)-N-(2-(4-flopiperidin-1-

yl)-6-metylpyrimidin-4-yl)-

4-((2-hydroxy-1-
metyletyl)sulfonamido)-2-
(6-azaspiro[2.5]octan-6-
yl)benzamit

561,2

6-25-2

(R)-N-(2-(4-Flopiperidin-1-

yl)-6-metylpyrimidin-4-yl)-

4-((2-hydroxy-1-
metyletyl)sulfonamido)-2-
(6-azaspiro[2.5]octan-6-
yl)benzamit

561,2

6-26-1

(S)-N-(2-(4,4-
Diflopiperidin-1-
yl)pyrimidin-4-y1)-4-((2-
hydroxy-1-
metyletyl)sulfonamido)-2-
(6-azaspiro[2.5]octan-6-
yl)benzamit

565,2

6-26-2

(R)-N-(2-(4,4-
Diflopiperidin-1-
yl)pyrimidin-4-yl)-4-((2-
hydroxy-1-
metyletyl)sulfonamido)-2-
(6-azaspiro[2.5]octan-6-
yl)benzamit

565,2

6-27-1

4-(((R)-2-
Hydroxypropyl)sulfonamid
0)-N-(6-metyl-2-((R)-2-
metylmorpholino)pyrimidi
n-4-yl)-2-(6-

559,2
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Vidu#

Cau trac héa hoc

Tén

LRMS: (ESI
ion + ve) m/z

azaspiro[2.5]octan-6-
yl)benzamit

6-27-2

4-(((S)-2-
Hydroxypropyl)sulfonamid
0)-N-(6-metyl-2-((R)-2-
metylmorpholino)pyrimidi
n-4-yl1)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

559,2

(R)-4-((2-
Hydroxypropyl)sulfonamid
0)-N-(6-metyl-2-(3,3,3-
triflopropoxy)pyrimidin-4-
y1)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

572,2

6-28-2

(8)-4-((2-
Hydroxypropyl)sulfonamid
0)-N-(6-metyl-2-(3,3,3-
triflopropoxy)pyrimidin-4-
yl)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

572,2

6-29

N-(2-(4,4-Diflopiperidin-1-
y)pyridin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

550,2

6-30

N-(2-(4,4-Diflopiperidin-1-
yl)-6-metylpyridin-4-yl)-4-
((2-
hydroxyetyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

564,2

6-31-1

(R)-N-(2-(4,4-
Diflopiperidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((1-

(1-
hydroxyetyl)xyclopropan)-
1-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

605,2
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Vidu # CAu trc hoa hoc Tén L RMS: (ESI
ion + ve) m/z
(S)-N-(2-(4.4-
Diflopiperidin-1-yl)-6-
% metylpyrimidin-4-y1)-4-((1-
N7 0 N (1-
6-31-2 N/k\N' N)j\@o o - hydroxyetyl)xyclopropan)- 6052
F?(\/’ " W Socon | I-sulfonamido)-2-(6-
H azaspiro[2.5]octan-6-
yl)benzamit
(R)-N-(2-(4.4-
% Diflopiperidin-1-yl)-6-
EYy N7 0 N metylpyrimidin-4-yl1)-4-((2-
6-32-1 NJ\\N | N o o hydroxypropyl)sulfonamid 3791
F7© H fs”\/L 0)-2-(6-azaspiro[2.5]octan-
N OH .
F H 6-yl)benzamit
\V/ (S)-N-(2-(4,4-
Jl @ Diflopiperidin-1-y1)-6-
29 NZ 0 N metylpyrimidin-4-y1)-4-((2-
6-32-2 N)\\N | ,HK@\O o - hydroxypropyl)sulfonamid 3791
F~,O H NSaioy | 0)-2-(6-azaspiro[2.5]octan-
H 6-yl)benzamit
4-(((5)-2-
% Hydroxypropyl)sulfonamid
_ 0)-N-(2-((R)-2-
6-33-1| N:j\ h metylmorpholino)pyrimidi 545,2
Q N uk@ 00 : n-4-y1)-2-(6-
N " 0H azaspiro[2.5]octan-6-
yl)benzamit
4-(((R)-2-
% hydroxypropyl)sulfonamid
_ 0)-N-(2-((R)-2-
6-33-2 | N\/j\ 1 metylmorpholino)pyrimidi 545,2
'@‘ N ﬂ)b\ o\\s,va n-4-yl)-2-(6-
N OH azaspiro[2.5]octan-6-
yl)benzamit
5-Clo-N-(2-(4,4-
i % diflopiperidin-1-yl)-6-
N” 0 N metylpyrimidin-4-yl)-4-((2-
) | yipy y
6-34 QJ\\N N 0. 0 hydroxyetyl)sulfonamido)- 399,2
H Na” .
F ] NS~ony | 2-(6-azaspiro[2.5]octan-6-
a A yl)benzamit
% N-(2-(4,4-Diflopiperidin-1-
) yl)-6-metylpyrimidin-4-yl)-
6-35 S 4((2- 5792
F7© NN Oy P hydroxyetyl)sulfonamido)-
P N™">""oH 5-metyl-2-(6-
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Vidu

#

Cau trac hoa hoc

Tén

LRMS: (ESI
ion + ve) m/z

azaspiro[2.5]octan-6-
yl)benzamit

6-36

F

e
ﬁk@

OMe

IZ

s\/\OH

N-(2-(4,4-Diflopiperidin-1-
y1)-6-metylpyrimidin-4-yl)-
4-((2-
hydroxyetyl)sulfonamido)-
5-metoxy-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

595,2

CN
~J

N-(2-(4,4-Diflopiperidin-1-
y1)-6-(2-hydroxypropan-2-
yl)pyrimidin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

609,1

6-38

N-(2-(4,4-Diflopiperidin-1-
yl)-6-etylpyrimidin-4-yl)-4-
((2-
hydroxyetyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

579,2

6-39

N-(6-Xyclopropyl-2-(4,4-
diflopiperidin-1-
yl)pyrimidin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-
2-(6-azaspiro[2.5]octan-6-
yl)benzamit

591,2

6-40

0,

N

I=
\
(7))
go
(@]
=

4

(R)-4-((2-
Hydroxyetyl)sulfonamido)-
N-(6-(2-hydroxypropan-2-

yD-2-(2-
metylmorpholino)pyrimidi

n-4-yl)-2-(6-
azaspiro[2.5]octan-6-

yl)benzamit

589,3

Vi

du

7:

hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

115

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
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—NH.HCI

N7 0 S ] EIOH, DIPE A DMF, B0°G
/L%I : !‘ » |

Basde 1 ; N"L&N
F7‘Cf
F

\\‘. -
l I ci &u‘/\\n/ )
i O 0 §
NF i O N TEA, DCM Jl iﬂ
H | i H 7 9

Budc 1: Gia nhiét dung dich cia N-(2-clo-6-metylpyrimidin-4-yl)-4-nitro-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (0,3 g, 0,747 mmol, Hop chat trung gian 21-18), 3,3-
difloazetidin hydroclorua (0,145 g, 1,120 mmol, Combi-Blocks) va DIPEA (0,261 ml,
1,49 mmol) trong DMF (0,5 ml) va etanol (1 ml) & nhiét do 80°C trong thoi gian 4 gio.
Sau d6 dap tit hdn hop phéan tmg bang nude (50 ml) va chiét bang etyl axetat (3 x 50
ml). Rira cac 16p hitu co két hop bang nuéc mudi (50 ml), 1am khé trén Na SOq, loc, va
¢o. Tinh ché chit co dic bang sic ky cot nhanh rira giai bang etyl axetat tir 30% dén
50% trong ete dau mé dé tao ra N-(2-(3,3-difloazetidin- 1-yl)-6-metylpyrimidin-4-y1)-4-
nitro-2-(6-azaspiro[2.5]octan-6-yl)benzamit (180 mg, 0,393 mmol, hi¢u suit 52,6 %)
du6i dang chét rin mau vang. "H NMR (400 MHz, Cloroform-d) 3 ppm 8,47 (d, J=8,7
Hz, 1 H), 8,25 (d, J=2,2Hz, 1 H), 8,17 (dd, J=8,7,2,2 Hz, 1 H), 7,68 (s, 1 H), 3,79 —
3,66 (m, 4 H), 3,17 (t, J= 5,4 Hz, 4 H), 2,60 (s, 3 H), 1,28 (s, 4 H), 0,50 (s, 4 H). m/z
(ESI): 459,2 (M+H)".

Buége 2: B6 sung bot sét (0,066 g, 1,18 mmol) va amoni clorua (0,063 g, 1,18
mmol) vao dung dich ctia N-(2-(3,3-difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-nitro-
2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,18 g, 0,39 mmol) trong etanol (8 ml) va nuGe
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(8 ml). Sau d6 gia nhiét hon hop & nhiét d6 90°C trong thoi gian 3 gidy trude khi loc né
qua ting CELITE® va rira bang etyl axetat (3 x 100 ml). Rtza dich loc bang nuéc mudi,
lam kho trén NaySOs, loc, va cb dé tao ra 4-amino-N-(2-(3,3-difloazetidin-1-y1)-6-
metylpyrimidin-4-y1)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,12 g, 0,280 mmol, hi¢u
sudt 71,3 %) dudi dang chit rin mau vang nhat. N6 duge sit dung truc tiép trong budce

tiép theo ma khong tinh ché thém. m/z (ESI): 429,2 (M+H)".

Budc 3: B6 sung EtzN (0,078 ml, 0,560 mmol) va metyl 2-(closulfonyl)axetat
(0,058 g, 0,336 mmol, Combi-blocks) vao dung dich cua 4-amino-N-(2-(3,3-
difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit
(0,120 g, 0,280 mmol) trong DCM (5 ml) & nhiét do 0°C. Khudy hdn hop & nhiét do
trong phong trong thoi gian 4 gidr truée khi dép tit no bang nude (50 ml) va chiét bang
DCM (3 x 50 ml). Rira cac 16p hitu co két hop bang nude mubi (50 mi), Iam kho trén
Na;SOs, loc va ¢6 dé thu duge metyl 2-(N-(4-((2-(3,3-difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)carbamoyl)-3-(6-azaspiro[2.5]octan-6-yl)phenyl)sulfamoyl)axetat
(140 mg, 0,25 mmol, hiéu suét 89 %) dudi dang chét rdn mau vang nhat. N6 dugc st

dung trong bude tiép theo ma khong tinh ché thém. m/z (ESI): 565,2 (M+H)".

Buéc 4: X& ly dung dich cia metyl 2-(N-(4-((2-(3,3-difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)carbamoyl)-3-(6-azaspiro[2.5]octan-6-yl)phenyl)sulfamoyl)axetat
(130 mg, 0,230 mmol) trong THF (5 ml) bang LiBH4 (230 pl, 0,460 mmol) & nhiét do -
30°C. Khudy hdn hop phan tng trong thoi gian 30 phut & nhiét d§ 0°C trude khi dap tét
n6 bang dung dich bio hoa trong nude ctia NH4Cl (50 ml) & nhiét d6 0°C va chiét bang
EtOAc (2 x 10 ml). Rira cac 16p hitu co két hop bang nude mudi (5 ml), 1am kho trén
NazSO4, loc va ¢b. Tinh ché chét ¢6 dic bing sdc ky cdt nhanh rira gidi véi gradien cia
EtOAc tir 20% dén 100% trong hexan dé tao ra N-(2-(3,3-difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit (60 mg, 0,112 mmol, hi¢u suét 48,6 %) dudi dang chit rin mau tring.'H
NMR (400 MHz, DMSO-ds) 6 ppm 13,55 (s, 1 H), 10,28 (s, 1 H), 8,05 (d, J=8,7 Hz, 1
H), 7,51 (s, 1 H), 7,28 (d, /= 2,2 Hz, 1 H), 7,14 (dd, J=8,6, 2,2 Hz, 1 H), 4,95 (s, 1 H),
4,45 (d, J=12,3 Hz, 4 H), 3,76 (t, J=6,4 Hz, 2 H), 3,64 (s, 1 H), 3,57 (s, 1 H), 2,97 (4,
J=5,4 Hz, 4 H), 2,34 (s, 3 H), 1,74 (br s, 4 H), 0,40 (s, 4 H). m/z (ESI): 537,2 (M+H)".

Cac Vi du 8-1 va 8-2: (R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-
y1)-5-flo-4-((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
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yDbenzamit va (S)-N-(2-(4,4-Diflopiperidin-1-y1)-6-metylpyrimidin-4-y1)-5-flo-4-((2-
hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

O
v.\ fr ~
; Ci*’ T Ohide Ez
ﬁ o Etam ] NF™H O TN
M Bl Eﬁ]l [
F g
F
LiBH4
THFMeOH, N
nhidt df trong I\ E
Buadic 2 F

Buée 1: Bb sung metyl 2-(closulfonyl)propanoat (177 mg, 0,95 mmol, Enamin)
vao dung dich cia 4-amino-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-5-
flo-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,41 g, 0,86 mmol, Hop chit trung gian 21)
va trietylamin (0,18 ml, 1,30 mmol) trong DCM (3 ml) & nhiét d6 0 °C. Khudy hén hop
trong thoi gian 1 gid sau d6 ¢6 hdn hop trong chan khong va sau d6 tinh ché bang sic
ky silicagel bang cach str dung cot silicagel da déng géi sdn Redi-Sep (12 g), rira giai
bang gradien EtOAc/heptan 25%, dé tao ra metyl 2-(N-(4-((2-(4,4-diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)carbamoyl)-2-flo-5-(6-azaspiro[2.5]octan-6-
yl)phenyl)sulfamoyl)propanoat (0,54 g, 0,48 mmol, hidu suat 54,8%) duéi dang chét rén
mau tring. "H NMR (400 MHz, DMSO-ds) & ppm 13,71 (s, 1 H) 10,66 (br s, 1 H) 7,88
(d, J/=11,61 Hz, 1 H) 7,60 (d, /=7,26 Hz, 1 H) 7,39 (s, 1 H) 4,38 (d, J=7,05 Hz, 1 H)
3,88 -3,96 (m, 4 H) 3,57 (s, 3 H) 2,98 (br t, J~4,56 Hz, 4 H) 2,33 (s, 3 H) 1,92 - 2,07
(m, 4 H) 1,57 - 1,91 (m, 4 H) 1,52 (d, J=6,84 Hz, 3 H) 0,40 (s, 4 H). ’F NMR (376
MHz, DMSO-ds) 8 ppm -94,77 (s, 1 F) -126,39 (s, 1 F). m/z (ESI): 625,2 (M+H)".

Buéc 2: Bb sung timg giot metanol (0,10 ml, 2,52 mmol) vao dung dich THF
(2,5 ml) cia metyl 2-(N-(4-((2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-
yl)carbamoyl)-2-flo-5-(6-azaspiro[2.5]octan-6-yl)phenyl)sulfamoyl)propanoat (192
mg, 0,31 mmol) va lithi borohydrua (2,0 M trong THF, 0,35 ml, 0,69 mmol). Khuéy hdn
hop trong thoi gian 30 phut va sau d6 b6 sung NH4Cl trong nudc. Chiét san phdm vao
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EtOAc (2x), va lam kho cac dich chiét két hop trén MgSO4 khan, loc, va cd trong chén
khong dé thu duoc san phim triét quang dudi dang chit rin. Nguyén lidu nay duoc tach
ra bing SFC didu ché bang cach sir dung cdt OD (250 x 21 mm, 5 mm) va cdt OD (150
X 21 mm, 5 mm) vé6i pha dong 13 90% CO, Long va 10% EtOH/0,2% trietylamin bang
cach st dung téc d6 dong chay bang 80 ml/phut dé tao ra:

Vi du 8-1: (R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-5-flo-4-
((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. ~ Dinh
rira giai thr nhit (94 mg, 0,16 mmol, hiéu suét 33,2%, ee >99%). 'H NMR (400 MHz,
DMSO-ds) 6 ppm 13,74 (s, 1 H) 7,82 (d, /~11,82 Hz, 1 H) 7,58 (d, J=7,26 Hz, 1 H) 7,39
(s, 1 H) 3,77 - 3,96 (m, 6 H) 3,37 -3,54 (m, 1 H) 3,22 - 3,30 (m, 1 H) 2,88 - 3,05 (m, 4
H) 2,32 (s,3H) 1,92 -2,05(m, 4 H) 1,73 (brs, 4 H) 1,31 (d, J=6,84 Hz, 3 H) 0,40 (s,
4 H). F NMR (376 MHz, DMSO-ds) 6 ppm -94,77 (s, 1 F) -127,36 (s, 1 F). m/z (ESI):
597,2 (M+H)*.

Vi du 8-2: (S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-5-flo-4-
((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. ~ Dinh
rira giai th hai (102 mg, 0,17 mmol, hiéu suit 36,1%, ee 98,4%). 'H NMR (400 MHz,
DMSO-ds) & ppm 13,74 (s, 1 H) 7,82 (d, /~=11,82 Hz, 1 H) 7,58 (d, J=7,26 Hz, 1 H) 7,39
(s, 1 H) 3,77 - 3,96 (m, 6 H) 3,37 -3,54 (m, 1 H) 3,22 - 3,30 (m, 1 H) 2,88 - 3,05 (m, 4
H) 2,32 (s, 3 H) 1,92 - 2,05 (m, 4 H) 1,73 (brs, 4 H) 1,31 (d, J=6,84 Hz, 3 H) 0,40 (s,
4 H). ’F NMR (376 MHz, DMSO-ds) & ppm -94,76 (s, 1 F) -127,73 (s, 1 F). m/z (ESI):
597,2 (M+H)*. Héa hoc lap thé dugc gan tly .

Bang 9: C4c Vi du tir 9-1 dén 9-2 dugc diéu ché theo quy trinh tuong tu d6i véi
cac Vi du 8-1 va 8-2:

Vi LRMS:
' CAu triic hoa hoc Tén (ESTion
du# N
ve) m/z
(R)-5-Flo-4-((2-
% hydroxyetyl)sulfonamido)-
P N-(2-(2-
9-1 | ., N\/\/H\ T\ metylmorpholino)pyrimidin- |  549,2
@‘ N E)k(;\ o0 4oy1)-2-(6-
N™">""oH azaspiro[2.5]octan-6-
F yl)benzamit
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Vi ’ LRMS:
Cau trac héa hoc Tén (ESI ion
du #
+ ve) m/z

(R)-5-Flo-4-((2-
% hydroxyetyl)sulfonamido)-
ij\ o “n N-(6-metyl-2-(2-
9-2 | ., < metylmorpholino)pyrimidin- | 563,2

AN )K@O\\ 0 4-y1)-2-(6-
azaspiro[2.5]octan-6-

yl)benzamit

Céc Vi du 10-1 va 10-2: (R)-N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-
y1)-4-((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit va (S)-
N-(2-(3,3-difloazetidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-
hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

L e HQN “"’

F
[ } Cul, Sarcosin
KsCO4 ;1 KaPCy

NMP, 80 °C, 24 git

; DMF, 100 °C, 2,5 gm
busde 1 busde 2

fl i EN% AJ\/L E%

N7 NN Q.0 * J\C:L )0
o+ k(jd - Lo

Buéc 1: Gia nhiét hdn hop cia N-(2-clo-6-metylpyrimidin-4-yl)-4-iodo-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (2,0 g, 4,14 mmol, Hop chét trung gian 17), 3,3-
difloazetidin hydroclorua (1,07 g, 8,29 mmol, Combi-Blocks Inc.), va kali cacbonat
(1,72 g, 12,4 mmol, Combi-Blocks, Inc.) trong NMP (10 ml) 1én 90 °C trong thoi gian
24 gio. Lam ngudi hdn hop xubng nhiét d6 trong phong, bb sung EtOAc (10 ml), va sau
d6 rira hdn hop bang nuée (1 x 10 ml), HCI IN (1 x 10 ml) va nude mudi (1 x 10 ml).
Sau d6 1am kho hén hop trén MgSO4 khan, loc, va ¢d trong chin khong dé thu duoc chat
ran. Sau d6 tao huyén phu chét ran trong MeOH va loc, sau d6 1am kho trong chan khong
dé tao ra  N-(2-(3,3-difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-iodo-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (1,16 g, 2,15 mmol, hi¢u suét 51,9%) dudi dang chét
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rin mau nau nhat. 'H NMR (400 MHz, DMSO-ds) 6 ppm 13,53 (br s, 1 H) 7,79 - 7,86
(m, 2 H) 7,73 - 7,77 (m, 1 H) 7,49 (s, 1 H) 4,43 (t, J/=12,44 Hz, 4 H) 3,02 (br t, J= 5,08
Hz, 4 H) 2,31 - 2,38 (m, 3 H) 1,65 - 1,82 (m, 4 H) 0,39 (s, 4 H). ’F NMR (376 MHz,
DMSO-dg) 6 ppm -99,09 (s, 1 F). m/z (ESI): 540,0 (M+H)".

Buéc 2: Pat hdn hop cia 2-hydroxypropan-1-sulfonamit (206 mg, 1,48 mmol,
Hop chét trung gian 23), dong(I) iodua (71 mg, 0,37 mmol), sarcosin (66 mg, 0,74
mmol), va kali photphat (787 mg, 3,71 mmol) dué6i khi quyén argon, hap thy trong DMF
khan (3 ml), va 1am 4m 1én 50 °C trong thoi gian 5 phut. B6 sung N-(2-(3,3-difloazetidin-
1-yl)-6-metylpyrimidin-4-yl)-4-iodo-2-(6-azaspiro[ 2.5 ]octan-6-yl)benzamit (0,40 g,
0,74 mmol) trong mot phan va gia nhiét hdn hop 1én 100 °C trong thoi gian 2,5 gid, sau
d6 1am ngudi xudng nhiét do trong phong. BS sung nude, va chiét san pham vao EtOAc
(2x). Rira cac dich chiét két hop bang nuée (2x), NH4Cl bao hoa/NH4OH 9:1 (1x), 1am
khé trén MgSOs khan, loc, va ¢6 trong chan khéng dé thu duoc san pham triét quang
duéi dang dau. Nguyén lidu nay duge tach ra bang SFC diéu ché bang cach sir dung cot
IF (250 x 301 mm, 5 mm) v6i pha dong 1a 75% CO; Léng va 25% MeOH bang cach sir
dung tdc do dong chay bing 130 ml/phat dé tao ra:

Vi du 10-1: (R)-N-(2-(3,3-difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. Dinh ria gidi thu
nhit (88 mg, 0,16 mmol, hiéu suit 21,6%, ee >99%). 'H NMR (400 MHz, DMSO-ds) &
ppm 13,54 (s, 1 H) 8,05 (d, J= 8,71 Hz, 1 H) 7,51 (s, 1 H) 7,27 (d, J= 1,87 Hz, 1 H)
7,14 (dd, J=38,71, 1,87 Hz, 1H) 4,44 (t, J= 12,44 Hz, 4 H) 4,07 - 4,15 (m, 1 H) 3,22 -
3,29 (m, 2 H) 2,97 (brt,J=4,87 Hz, 4 H) 2,34 (s, 3 H) 1,74 (br s, 4 H) 1,19 (d, /= 6,22
Hz, 3H) 0,40 (s, 4 H). 2 proton c6 thé trao d6i dwoc khéng dugc quan sat thay. F NMR
(376 MHz, DMSO-ds) 8 ppm -99,08 (s, 1 F). m/z (ESI): 551 (M+H)".

Vi du 10-2: (8)-N-(2-(3,3-difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. Dinh rira giai thi
hai (89 mg, 0,162 mmol, hiéu suét 21,8%, ee 99%). 'H NMR (400 MHz, DMSO-ds) &
ppm 13,55 (s, 1 H) 8,05 (d, /=8,71 Hz, 1 H) 7,51 (s, 1 H) 7,26 (d, /= 1,87 Hz, 1 H) 7,14
(dd, J=8,71, 1,87 Hz, 1H) 4,43 (t, J= 12,44 Hz, 4 H) 4,11 (d, J=6,01 Hz, 1 H) 3,21 -
3,31 (m, 2H) 2,97 (brt, J=4,87 Hz, 4 H) 2,34 (s, 3 H) 1,53 - 2,01 (m, 4 H) 1,19 (d, J
= 6,43 Hz, 3 H) 0,40 (s, 4 H). 2 proton ¢c6 thé trao dbi dugc khong duoc quan sét thiy.
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F NMR (376 MHz, DMSO-ds) § ppm -99,09 (s, 1 F). m/z (ESI): 551 (M+H)*. H6a hoc
1ap thé dugc gan tiy ¥.

Bang 10: Cac Vi du tir 11-1 dén 11-83 duoc didu ché theo quy trinh twong tw dbi
v6i Vi du 10:

Vi du ) LRMS:
P Cau trc héa hoc Tén (ESI ion
+ ve) m/z

(8)-4-((2-

> Hydroxyetyl)sulfonamido)-N-(2-

11-1 \/\/II\ i (2-metylmorpholino)pyrimidin- | 531,2

N N J\CL 4-y1)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

4-((2-Hydroxyetyl)sulfonamido)-
N-(2-isopropyl-6- 488 1
metylpyrimidin-4-yl)-2-(6- ’

J\©\ /\/OH azaspiro[2.5]octan-6-yl)benzamit

11-2

N-(2-Xyclopropyl-6-
metylpyrimidin-4-yl1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

| A 5

% N-(2-Xyclobutoxy-6-
metylpyrimidin-4-yl)-4-((2-

N? N
1-4 Q\ )\ J\@\ o hydroxyetyl)sulfonamido)-2-(6- >16,2
,\\S/\/OH
N™

azaspiro[2.5]octan-6-yl)benzamit

486,1

% N-(2-(3-Floazetidin-1-yl)-6-
Nﬁ o N metylpyrimidin-4-yl)-4-((2-

11-5 PN | HJK@\ o on hydrgxyetyl)sulfonamido)-Z—(6T
N

519,2

azaspiro[2.5]octan-6-yl)benzamit

E 7] N-(2-(3-Floazetidin-1-

NN 0 N yl)pyrimidin-4-yl)-4-((2-

11-6 NJ\\Q\NJ\@ o hydroxyetyl)sulfonamido)-2-(6- 503,1
F//:/ H Mg \OH

azaspiro[2.5]octan-6-yl)benzamit

% N-(2-(3,3-Difloazetidin-1-
yl)pyrimidin-4-y1)-4-((2-

N7~ O N
-7 N/@N o hydroxyetyl)sulfonamido)-2-(6- 5231
F7C/ H N,‘\s/\/OH
F %

azaspiro[2.5]octan-6-yl)benzamit
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123/177
Vi du ] LRMS:
u Cau trac héa hoc Tén (ESI ion
+ve) m/z
4-((2-Hydroxyetyl)sulfonamido)-
J N-(6-metyl-2-(2-oxa-6-
11-8 /']'\\ L 7 azaspiro[ 3,3 Jheptan-6- 543,2
DC/" N Qg oH yD)pyrimidin-4-y1)-2-(6-
© N o azaspiro[2.5]octan-6-yl)benzamit
4-((2-Hydroxyetyl)sulfonamido)-
p N-(6-metyl-2-(6-oxa-1-
119 | )N\\ 1§ Y azaspiro[3,3 Jheptan-1- 543,2
NN N}\@ O ~_OH yDpyrimidin-4-y1)-2-(6-
st\b azaspiro[2.5]octan-6-yl)benzamit
J\/L % N-(2-(3-(Diflometoxy)azetidin-1-
N7 O N midi
i g y1)-6-metylpyrimidin-4-yl)-4-((2-
H-10 . LN)\N QJ\© O~ OH hydrgxyetyl)su1fonamido)—2-( 6? 367,2
1 N azaspiro[2.5]octan-6-yl)benzamit
g OF
N-(2-(1,1-Diflo-5-
A o Sy azaspiro[2,3 Thexan-5-yl)-6-
11-11 . metylpyrimidin-4-yl)-4-((2- 563,2
YLN N ~_OH | hydroxyetyl)sulfonamido)-2-(6-
£ OF N o azaspiro[2.5]octan-6-yl)benzamit
4-((2-Hydroxyetyl)sulfonamido)-
) N-(6-metyl-2-(3-
11-12 )N\\ L 70 (triflometyl)azetidin-1- 569,2
; #N N HJ\@\N?\%\/\’OH y.l)pyrimidin-4-yl)-2-(6- .
F'e H O azaspiro[2.5]octan-6-yl)benzamit
% N-(2-(3-Xyanoazetidin-1-yl)-6-
N7 0 N metylpyrimidin-4-yl)-4-((2-
H-13 LN*\NI N o hydroxyetyl)sulfonamido)-2-(6- 526,2
NC H N,‘é\g\/ oH azaspiro[2.5]octan-6-yl)benzamit
H
4-((2-Hydroxyetyl)sulfonamido)-
J N-(2-(3-(2-hydroxypropan-2-
11-14 T yl)azetidin-1-y1)-6- 559,2
>(Q“ N HJ\@ O ~_OH metylpyrimidin-4-yl)-2-(6-
HO N o azaspiro[2.5]octan-6-yl)benzamit
N-(2-(3-Hydroxy-3-
J % metylazetidin-1-yl)-6-
11-15 B metylpyrimidin-4-yl)-4-((2- 531,2
v7C/N NN ?‘\s/\/OH hydroxyetyl)sulfonamido)-2-(6-
HO N O azaspiro[2.5]octan-6-yl)benzamit
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124/177

Vidu

Cau trac hoa hoc

Tén

LRMS:
(ESIion
+ ve) m/z

11-16

[>—/C/N
HO

N7 l O N
ANy
H ?\\S/\/OH
S

N-(2-(3-Xyclopropyl-3-
hydroxyazetidin-1-y1)-6-
metylpyrimidin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

557.2

11-17

NP9 ENE
NSy
VC/ H Qg OH
N
H ©O

4-((2-Hydroxyetyl)sulfonamido)-
N-(6-metyl-2-(5-
azaspiro[2,3 Jhexan-5-
yl)pyrimidin-4-y1)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

527,2

11-18

N
HO
FE

N/' (o} N
/k\N N/U\/gl
(o]
H | %..~_-OH
\/\N’S\\ ~
H

N-(2-(3-Hydroxy-3-
(triflometyl)azetidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

585,2

11-19

F
Nﬁ o) ;NE
oL
H \S
N
H

\S /\/OH
ko)

N-(2-(Azetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

501,2

11-20

N
o

NJj\ Oé
aa et
H

N

7N

N-(2-(3-Hydroxyazetidin-1-yl)-
6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

517,2

11-21

(8)-N-(2-(3-(1-
Hydroxyetyl)azetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

545,2

11-22

4-(Xyclopropansulfonamido)-N-
(2-(3,3-difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

533,2

11-23

N-(2-(3,3-Difloazetidin-1-yl)-6-
metylpyrimidin-4-yl1)-4-(oxetan-
3-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

549,2
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125/177
] LRMS:
;’1 du Chu triic héa hoc Tén (ESI ion
+ ve) m/z
[ ] N-(2-(3,3-Difloazetidin-1-y1)-6-
i N7 0 N metylpyrimidin-4-yl)-4-
11-24 A . (metylsulfonamido)-2-(6- | 07!
F?C/ H N’\\S\\/ azaspiro[2.5]octan-6-yl)benzamit
H O
4-((2-Hydroxyetyl)sulfonamido)-
2 o Sy N-(6-metyl-2-(5-
11-25 N azaspiro[2,4 |heptan-5- 541,2
N""N H)ﬁ ~OH yD)pyrimidin-4-y1)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
% 4-((2-Hydroxyetyl)sulfonamido)-
11 A Ny O N N-(6-metyl-2-(pyrolidin-1- ‘A
11-26 G,/k\N/'kN N yDpyrimidin-4-y1)-2-(6- >15,2
ﬁ/S\\/\/ azaspiro[2.5]octan-6-yl)benzamit
(R)-N-(2-(3-flo-3-
J metylpyrolidin-1-yl)-6-
11-27 LR metylpyrimidin-4-yl)-4-(2- | 5473
F\O’ N HJ\@ ~_oH | hydroxyetyl)sulfonamido)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
N-(2-(2-Azabixyclo[3,1,0]Thexan-
) 2-y1)-6-metylpyrimidin-4-yl)-4-
11-28 )N\\ 1 ¢ 0 ((2-hydroxyetyl)sulfonamido)-2-| 527,2
@ N ﬂJ\@\ Qg OH (6-azaspiro[2.5]octan-6-
N o yl)benzamit
N-(2-((1R,55)-3-
) Azabixyclo[3,1,0]hexan-3-yl)-6-
11-29 riral metylpyrimidin-4-yl)-4-((2- | 527.2
/C'f N ﬂJ@\ Ay~ OH hydroxyetyl)sulfonamido)-2-(6-
" N azaspiro[2.5]octan-6-yl)benzamit
56 N-(2-(3,3-Diflopyrolidin-1-yl)-6-
N7 0 N metylpyrimidin-4-yl)-4-((2-
11-30 N)\\N, N*@ o oH hydroxyetyl)sulfonamido)-2-(6- 2512
: NJ\S\\/\/ azaspiro[2.5]octan-6-yl)benzamit
FL N
4-((2-Hydroxyetyl)sulfonamido)-
y N-(6-metyl-2-(6-
11-31 )N\\ 1 § 0 azaspiro[2.5]octan-6- 555,2
v@‘ NN O~ OH yl)pyrimidin-4-yl)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
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Vidu

Cau trac hoa hoc

Tén

LRMS:
(ESI ion
+ ve) m/z

11-32

N~ | (o] N
S |
ZS | H o\\s/\/OH
B [
H H ©

N-(2-((1R)-1-Hydroxy-3-
azabixyclo[3,1,0]hexan-3-yl)-6-
metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

543,2

11-33

L0
i*@ o

N-(2-(4-Xyanopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

554,2

11-34

e
J\/LJL@ e

(R)-N-(2-(3-Xyanopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

554,2

11-35

N9 ENE
NS
H A~ OH
i\
N oo

(8)-N-(2-(3-Xyanopiperidin-1-
yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

554,2

11-36

N= I (o] N
N/k\N N
O,
Q H \\S\\/\/OH
o

4-((2-Hydroxyetyl)sulfonamido)-
N-(6-metyl-2-(piperidin-1-
yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

529,3

11-37

4-((2-Hydroxyetyl)sulfonamido)-

N-(2-(4-hydroxypiperidin-1-yl)-
6-metylpyrimidin-4-yl)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit

545,2

11-38

N-(2-(4-Hydroxy-4-
metylpiperidin-1-yl)-6-
metylpyrimidin-4-yl1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

559,2

11-39

N-(2-(3,3-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

565,2
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127/177

Vi du

Cau trac hoa hoc

Tén

LRMS:
(ESTion
+ ve) m/z

11-40

N= , (0] N
N)\\N N
(o]
F7© : Bt
F H O

N-(2-(4,4-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(7-
azaspiro[3.5]nonan-7-
yl)benzamit

579,2

11-41

N-(2-(4,4-Diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl1)-2-(4,4-
dimetylpiperidin-1-yl)-4-((2-

hydroxyetyl)sulfonamido)benza
mit

567,2

11-42

N-(2-((1R)-1-Hydroxy-3-
azabixyclo[4.1.0]heptan-3-yl)-6-
metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-

azaspiro[2.5]octan-6-yl)benzamit

557,2

11-43

N-(2-((1R,6R)-3-
Azabixyclo[4.1.0]heptan-3-yl)-6-
metylpyrimidin-4-yl1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

541,2

11-44

N-(2-((1S,6R)-2-
Azabixyclo[4.1.0]heptan-2-yl)-6-
metylpyrimidin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

541,2

11-45

(8)-4-((2-
Hydroxyetyl)sulfonamido)-N-(6-
metyl-2-(2-
metylmorpholino)pyrimidin-4-
yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

545,2

11-46

N-(2-(2,2-Dimetylmorpholino)-
6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

559,3

11-47

4-((2-Hydroxyetyl)sulfonamido)-
N-(6-metyl-2-(4-oxa-7-
azaspiro[2.5]octan-7-
yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

557,3
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128/177
, LRMS:
;h du CAu tric hoa hoc Tén (ESTion
+ ve) m/z
% N-(2-((35,5R)-3,5-
w o Dimetylmorpholino)-6-
11-48| = ) | \ metylpyrimidin-4-yl)-4-((2- 559,3
(Q N ﬁ‘,/u\@ O\\S _~_oH | hydroxyetyl)sulfonamido)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
% N-(2-((35,58)-3,5-
P o Dimetylmorpholino)-6-
11-49| @ N\ | i metylpyrimidin-4-y1)-4-((2- 559,3
OC/I?\ ’ Eﬁk@\ 0“5/\/0H hydroxyetyl)sulfonamido)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
N-(2-((3R,5R)-3,5-
Dimetylmorpholino)-6-
NZ 0 N e
11-50 M metylpyrimidin-4-y1)-4-((2- 559,3
@ " H)\Q O“s/\/OH hydroxyetyl)sulfonamido)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
Jj\ % N-(2-(4-Flopiperidin-1-yl)-6-
i N7 0 N metylpyrimidin-4-y1)-4-((2-
11-51 Ny | Nk@\ o hydroxyetyl)sulfonamido)-2-(6- 347,2
F/Q ; N,‘\S\g\/ % |azaspiro[2.5]octan-6-yl)benzamit
H
Jj\ % N-(2-(4-Flo-4-metylpiperidin-1-
i N7 o N yl)-6-metylpyrimidin-4-yl)-4-((2-
1-52 By N*@ o . |hydroxyetyDsulfonamido)-2-6- | >°'
F7© H Nfs\g\/ azaspiro[2.5]octan-6-yl)benzamit
H
% (S)-4-((2-
N Jj\ 0 “n Hydroxyetyl)sulfonamido)-N-(2-
11-53 S l " (3-hydroxypiperidin-1-yl)-6- 5452
Q H ‘3\3/\/% metylpyrimidin-4-yl)-2-(6-
I o azaspiro[2.5]octan-6-yl)benzamit
% (R)-4-((2-
Nﬁ 0 SN Hydroxyetyl)sulfonamido)-N-(2-
11-54 g (3-hydroxypiperidin-1-yl1)-6- 5452
N N” °N lo)
Q H g ~OH metylpyrimidin-4-yl)-2-(6-
an N o azaspiro[2.5]octan-6-yl)benzamit
(R)-N-(2-(3-Flo-3-
p metylpiperidin-1-yl)-6-
1550 . Y1 10 metylpyrimidin-4-y)-4-(2- | 561,2
SN
F‘O NN Oy ~_OH hydroxyetyl)sulfonamido)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
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. LRMS:
;,1 du Chu trac héa hoc Tén (ESTion
+ ve) m/z
% N-(2-(4-Flopiperidin-1-
i N7 0 N y)pyrimidin-4-yl)-4-((2-
11-56 N)\\/J\N hydroxyetyl)sulfonamido)-2-(6- 3332
F/Q : NS Of lazaspiro[2.5]octan-6-yl)benzamit
H
ES N-(2-(4,4-Diflopiperidin-1-
i N7 0 N yl)pyrimidin-4-y1)-4-((2-
H-57 7@*@,« on hydroxyetyl)sulfonamido)-2-(6- 3512
FF : NJ\S\\/\/ azaspiro[2.5]octan-6-yl)benzamit
H
% N-(2-(4,4-Diflopiperidin-1-yl)-6-
) N7 0 N metylpyrimidin-4-yl)-2-flo-4-((2-
11-58 (\N*\N| NN o oy hydroxyetyl)sulfonamido)-6-(6- 383,2
Fj\) U NS N,‘s\g " |azaspiro[2.5]octan-6-yl)benzamit
H
% 4-((2-Hydroxyetyl)sulfonamido)-
) N7 0 N 2-(6-azaspiro[2.5]octan-6-yl)-N-
11-59 Fil~o | N o on (2-(3,3,3-triflopropoxy )pyridin- 343,2
N,“s\\o/\/ 4-yl)benzamit
H
% 4-((2-Hydroxyetyl)sulfonamido)-
N7 o N N-(2-metyl-6-(3,3,3-
11-60 FiCa~o X ' HJ\@ o on triflopropoxy)pyridin-4-yl)-2-(6- 357,2
NS azaspiro[2.5]octan-6-yl)benzamit
H
4-((2-Hydroxyetyl)sulfonamido)-
J N-(6-metyl-2-(3,3,3-
11-61 B triflopropoxy)pyrimidin-4-yl)-2- | 558,2
F3C\/\o)\N N
H Qg OH (6-azaspiro[2.5]octan-6-
N o yl)benzamit
N-(2-((1-Hydroxy-2-
J metylpropan-2-yl)amino)-6-
11-62 Y1 f 0 metylpyrimidin-4-y1)-4-((2- 533,2
HO PN
NV %~ot | hydroxyetyl)sulfonamido)-2-(6-
N © azaspiro[2.5]octan-6-yl)benzamit
% N-(2-(4,4-Diflopiperidin-1-yl)-3-
N7y 0 N flopyridin-4-yl)-4-((2-
11-63 Q@\N)K@\ o on hydroxyetyl)sulfonamido)-2-(6- 568,2
P For Hfs\g\/ azaspiro[2.5]octan-6-yl)benzamit
% N-(2-(4,4-Diflopiperidin-1-yl)-3-
11-64 N0 N ﬂo—6-metylpyr1d1n—4-y1)-4-((2- 5820
N N/“\@\ o o hydroxyetyl)sulfonamido)-2-(6-
F7Q F oA N’\\S\‘o/\/ azaspiro[2.5]octan-6-yl)benzamit
F H
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. LRMS:
;’1 du Céu triic héa hoc Tén (ESI ion
+ ve) m/z
% (R)-4-((2-
_ Hydroxyetyl)sulfonamido)-N-(2-
11-65| )NQ\ b (2-metylmorpholino)pyridin-4- | 530,2
o\)N ﬂJ\@N?\\S\/\/OH yl)-2-(6-azasp1r0[2.§]octan-6-
H O yl)benzamit
(R)-4-((2-
% Hydroxyetyl)sulfonamido)-N-(2-
N7 0 N metyl-6-(2-
1-66) ., (\NJ\JJ\N)K@ o o metylmorpholino)pyridin-4-yl)- 54,3
o H N)q\o/\/ 2-(6-azaspiro[2.5]octan-6-
) yl)benzamit
5 N-(2-(4,4-Diflopiperidin-1-yl)-6-
11-67 )N\Jw QN metylpyrimidin-4-yl)-5-flo-4-((2- 583 4
N“ NN 0 hydroxyetyl)suifonamido)-2-(6- ’
SO S | o .
F i Ny azaspiro[2.5]octan-6-yl)benzamit
N-(2-(3,3-Difloazetidin-1-yl)-6-
. o é metylpyrimidin-4-yl)-4-((1-
11-68 Py (hydroxymetyl)xyclopropan)-1- | 563,2
L NN O\\SZ/OH sulfonamido)-2-(6-
F N o azaspiro[2.5]octan-6-yl)benzamit
N-(2-(4,4-Diflopiperidin-1-yl)-6-
o > o é (hrriietylpyrimigin-41-yl)-4-((%-l .
- « ydroxymetyl)xyclopropan)-1- | 591,2
HO)\N H % M _on sulfonamido)-2-(6-
N azaspiro[2.5]octan-6-yl)benzamit
% (S)-N-(2-(3,3-Difloazetidin-1-
§ yl)-6-metylpyrimidin-4-yl)-2-(6-
11-70 /']‘\\ 1 70 azaspiro[2.5]octan-6-yl)-4- 563,2
F_7C/N N ﬂJ\@\ °\\S \\[/\0 ((tetrahydrofuran)-3-
F N™% sulfonamido)benzamit
ES (R)-N-(2-(3,3-Difloazetidin-1-
y yl)-6-metylpyrimidin-4-yl)-2-(6-
11-71 gl azaspiro[2.5]octan-6-yl)-4- 563,2
F7C/N N ﬂJ\@ O\\S,CO ((tetrahydrofuran)-3-
F N sulfonamido)benzamit
(S)-N-(2-(4,4-Diflopiperidin-1-
in| b et
- - azaspiro[2.5]octan-6-yl)-4- ,
F7© S ﬂ)b\ ‘3\3.\\60 ((tetrahydrofuran)-3-
N o sulfonamido)benzamit
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Vidu

Cau tric hoa hoc

Tén

LRMS:
(ESIion
+ ve) m/z

11-73

(R)-N-(2-(4,4-Diflopiperidin-1-
y1)-6-metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)-4-
((tetrahydrofuran)-3-
sulfonamido)benzamit

591,3

11-74

N-(2-(3,3-Difloazetidin-1-yl)-6-
metylpyrimidin-4-y1)-4-((1-
metylxyclopropan)-1-
sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

5472

11-75

N-(2-(3,3-Difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((1-
metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

535,2

11-76

(R)-N-(2-(3,3-Difloazetidin-1-
y1)-6-metylpyrimidin-4-yl)-4-((2-
hydroxy-1-
metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

551,2

11-77

(S)-N-(2-(3,3-Difloazetidin-1-
yl)-6-metylpyrimidin-4-y1)-4-((2-
hydroxy-1-
metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

551,2

11-78

4-
((Xyclopropylmetyl)sulfonamido
)-N-(2-(3,3-difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

5472

11-79

4-((2-Hydroxyetyl)sulfonamido)-
N-(2-isopropoxy-6-
metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

504,2

11-80

(R)-4-((2-
Hydroxyetyl)sulfonamido)-N-(6-
metyl-2-((tetrahydrofuran-3-
yl)oxy)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

532,2
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] LRMS:
;/1 du Céu tric hoa hoc Tén (ESILion
+ ve) m/z

% N-(2-(4-Flopiperidin-1-y1)-6-

0 °N metylpyrimidin-4-y1)-4-
1-

H-8 N . (metylsulfonamido)-2-(6- | 172

. /Q H N)‘s\/ azaspiro[2.5]octan-6-yl)benzamit

H O
ES 4-(Etylsulfonamido)-N-(2-(4-
) N7 o "N flopiperidin-1-yl)-6-

H-82 N)\\N l N o metylpyrimidin-4-yl)-2-(6- >31.2

F/Q H N,“s\\/\ azaspiro[2.5]octan-6-yl)benzamit

H O
| N-(2-(3,3-Difloazetidin-1-yl)-6-

azaspiro[2.5]octan-6-yl)benzamit

; NT™ 0 N metylpyrimidin-4-y1)-4-((1,1-
18 LN)\\N]\NJ\Q o J< dimetyletyl)sulfonamido)-2-(6- 549,2
F H
o)

Vi du 12:  N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

é ?j 1) K,5,05, NaO:CH E?j
e a N Pd{OAe);, PPhy, Phen, Bu NBr '

e H* Q I
#J% nMSa, 70 o | .
i i ¥ N
F S 3 o F
EEQJL\/ !
Buac 1
LiBH, M= o
Buge 2 F s g e OH
F d¢'b

Budce 1: Khudy hdn hop ciia N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-
yl)-4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzamit (500 mg, 0,881 mmol, Hop chét trung
gian 19), triphenylphosphin (34,7 mg, 0,132 mmol, Aldrich St. Louis, MO My), 1,10-
phenanthrolin (23,82 mg, 0,132 mmol, Aldrich St. Louis, MO MY), paladi(Il) axetat
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(9,89 mg, 0,044 mmol, Strem Chemicals, Inc. Newburyport, MA M¥), natri format (132
mg, 1,939 mmol, Thermo Fisher Scientific, Grand Island, NY M¥), va tetrabutylamoni
bromua (426 mg, 1,322 mmol, Aldrich St. Louis, MO M¥) trong dimetyl sulfoxit (3 ml)
dudi N2 ¢ nhiét d§ 70°C trong thoi gian 45 phut. Sau d6, lam ngudi hdn hop xudng nhiét
d6 trong phong va bd sung etyl iodoaxetat (0,157 ml, 1,322 mmol, Aldrich St. Louis,
MO M¥). Sau d6 khudy hdn hop & nhiét d6 trong phong trong thoi gian 10 phit. Sau do,
pha lodng hdn hop bang nudc (20 ml) va sau d6 chiét bang EtOAc (2 x 40 ml). Sau d6
1am kho céc dich chiét hitu co két hop trén MgSO4 va ¢o. Tinh ché bang sic ky ciia phin
can (silicagel, EtOAc/heptan 0%-100%) tao ra etyl 2-((4-((2-(4,4-diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)carbamoyl)-3-(6-azaspiro[2.5]octan-6-
yl)phenyl)sulfonyl)axetat (330 mg, 0,558 mmol) dudi dang chit rin mau vang nhat. 'H
NMR (DMSO-ds) 8 13,14 (br s, 1H), 8,27 (brd, J= 8,1 Hz, 1H), 7,97 (s, 1H), 7,84 (br
d, J=17,7Hz, 1H), 7,40 (s, 1H), 4,80 (s, 2H), 4,05 (q, J = 7,2 Hz, 2H), 3,92 (br s, 4H),
3,03-3,13 (m, 4H), 2,34 (s, 3H), 1,90-2,07 (m, 4H), 1,71 (br s, 4H), 1,07 (t, J= 7,0 Hz,
3H), 0,39 (s, 4H). m/z (ESI): 592,3 (M+H)+.

Budc 2: Bb sung dung dich lithi borohydrua (2,0M trong tetrahydrofuran 0,541
ml, 1,082 mmol, Aldrich St. Louis, MO MY) tung giot vao dung dich cua etyl 2-((4-((2-
(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)carbamoyl)-3-(6-azaspiro[2.5]octan-6-
yl)phenyl)sulfonyl)axetat (320 mg, 0,541 mmol) trong 2-metyltetrahydrofuran (3,5 ml)
dudi N2 & nhiét @6 0°C. Sau khi b6 sung, khudy hdn hop & nhiét do trong phong qua
dém. Sau d6, dép tit hdn hop biang NH4Cl bdo hoa (18 ml) va khudy & nhiét do trong
phong trong thoi gian 15 phit. Sau d6 chiét hdn hop bang EtOAc (2 x 30 ml). Sau d6
lam kho céc dich chiét hitu co két hop trén MgSO4 va ¢b. Tinh ché bang sic ky ctia phdn
cin (silicagel, EtOAc/heptan 0% - 100%) tao ra N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit (60 mg, 0,109 mmol, hiéu suit 20%) tao ra N-(2-(4,4-diflopiperidin-1-y)-
6-metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit (60 mg, 0,109 mmol) dudi dang chét rin mau tring. "H NMR (DMSO-ds)
8 ppm 13,17 (br s, 1H), 8,25 (br d, J = 8,3 Hz, 1H), 7,93 (br s, 1H), 7,82 (br d, J= 8,3
Hz, 1H), 7,40 (br s, 1H), 4,91 (br t, J= 5,0 Hz, 1H), 3,92 (br s, 4H), 3,68-3,77 (m, 2H),
3,52-3,60 (m, 2H), 3,09 (br s, 4H), 2,34 (s, 3H), 1,87-2,08 (m, 4H), 1,70 (brd, J=1,0
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Hz, 4H), 0,39 (s, 4H). F NMR (DMSO-d¢) § ppm -94,76 (s, 2F). m/z (ESI): 550,1
(M+H)+.

Céc Vidu 13-1 va 13-2: (5)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-
y1)-4-((1-hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit va (R)-
N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((1-hydroxypropan-2-
yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

oo
i KaCUg
Jﬁ\ DMSO, 80°C Jj\ Qxary
H"Q‘N ™ A ; THE: H.O
F— H , . B 1 I'B Bude 2
¢ :

F &

Budc 1: Gia nhiét N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-iodo-
2-(6-azaspiro[2.5]octan-6-yl)benzamit (1,08 g, 1,90 mmol, Hop chét trung gian 19), 2-
mercaptopropan-1-ol (0,48 g, 5,21 mmol, Enamin), va kali cacbonat (0,237 ml, 3,91
mmol) trong 4 ml DMSO & nhiét do 90°C trong lo da bit kin trong thoi gian 4 gio. Lam
ngudi hdn hop xubng nhiét 6 trong phong, bd sung 50 ml etyl axetat va 10 ml nudc
mudbi. Lép hitu co dugce tach ra, rira béng nude mudi, 1am khd, va lam bay hoi. Hép thu
san pham thu duoc trén nut silicagel va tinh ché bang sic ky silicagel (EtOAc 0-30%
trong heptan) dé thu dugc N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-
hydroxypropan-2-yl)thio)-2-(6-azaspiro[2.5]octan-6-yl)benzamit dudi dang chit rin
mau vang. 'H NMR (400 MHz, CLOROFORM-d) & ppm 0,39 - 0,44 (m, 4 H) 1,37 -
1,43 (m, 3 H) 1,55 - 1,60 (m, 4 H) 1,96 - 2,04 (m, 4 H) 2,35 - 2,41 (m, 3 H) 3,01 - 3,11
(m, 4 H) 3,46 - 3,78 (m, 3 H) 3,96 - 4,05 (m, 4 H) 7,28 - 7,36 (m, 2 H) 7,48 - 7,53 (m, 1
H) 8,12 - 8,32 (m, 1 H) 13,01 - 13,37 (m, 1 H). m/z (ESI): 531,4 (M+H)".
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Budc 2: B sung hop chit oxon monopersulfat (0,72 g, 1,17 mmol) trong 5 ml
nudc vao N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl1)-4-((1-hydroxypropan-
2-yl)thio)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,62 g, 1,17 mmol) trong 15 ml THF.
Sau khi khudy trong thoi gian 1,5 gid, LCMS thé hién hdn hop cia sulfon va sulfoxit
duoc tao thanh. Bd sung thém 0,4 g oxon trong 3 ml nude. Sau khi khudy trong thoi
gian 2 gid nita, bd sung EtOAc (50 ml) va nuéc mudi (20 ml) vao hdn hop phan img va
14y 16p hitu co, rira bang nude mudi, 1am kho, va 1am bay hoi. Tinh ché san pham thd
thong qua SFC diéu ché bang cach sit dung cdt (S,S) Whelk-01 (250 X 21 mm, Smm)
v6i pha dong 12 60% CO, Long va 40% MeOH, téc d6 dong chay bang 80 ml/phut dé
thu duoc N-(5-clo-2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl1)-4-((1-
hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (337 mg, 0,58
mmol, hiéu suét 50%). "H NMR (400 MHz, CLOROFORM-d) & ppm 0,30 - 0,57 (m, 4
H) 1,27 - 1,37 (m, 3 H) 1,59 - 1,72 (m, 4 H) 1,94 - 2,10 (m, 4 H) 2,40 - 2,54 (m, 3 H)
2,55-2,97 (m, 1 H) 3,05 - 3,23 (m, 4 H) 3,28 - 3,41 (m, 1 H) 3,84 - 4,06 (m, 6 H) 7,63
- 7,86 (m, 2 H) 8,13 - 8,37 (m, 1 H) 11,08 - 11,59 (m, 1 H). m/z (ESI): 598,3 (M+H)".
Hbn hop triét quang nay duogc tach ra bang SFC diéu ché bang cach st dung OD (250 x
21 mm, 5 mm) v&i pha dong 1a 85% CO2 Long va 15% iPrOH va tdc d6 dong chay bang
90 ml/phut dé tao ra:

Vi du 13-1: (S)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-
hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. Dinh rtra giai thir
nhét (85 mg, ee > 99%). '"H NMR (400 MHz, CLOROFORM-d) § ppm 12,74 - 13,01
(m, 1 H), 8,36 - 8,54 (m, 1 H), 7,69 - 8,03 (m, 2 H), 7,41 - 7,58 (m, 1 H), 3,83 - 4,06 (m,
6 H), 3,25 - 3,43 (m, 1 H), 3,03 - 3,17 (m, 4 H), 2,50 - 2,81 (m, 1 H), 2,31 - 2,42 (m, 3
H), 1,93 -2,10 (m, 4 H), 1,61 - 1,90 (m, 4 H), 1,28 - 1,36 (m, 3 H), 0,35 - 0,50 (m, 4 H).
m/z (ESI): 563,2 (M+H)".

Vi du 13-2: (R)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-
hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. Dinh rira gidi thi
hai (84 mg, ee 97%). 'H NMR (400 MHz, CLOROFORM-d) & ppm 12,71 - 13,05 (m,
1 H), 8,39 - 8,56 (m, 1 H), 7,74 - 8,03 (m, 2 H), 7,38 - 7,54 (m, 1 H), 3,81 - 4,04 (m, 6
H), 3,26 - 3,39 (m, 1 H), 3,03 - 3,19 (m, 4 H), 2,48 - 2,83 (m, 1 H), 2,33 - 2,41 (m, 3 H),
1,92 - 2,10 (m, 4 H), 1,60 - 1,90 (m, 4 H), 1,28 - 1,33 (m, 3 H), 0,36 - 0,46 (m, 4 H). m/z
(ESI): 563,2 (M+H)". Héa hoc 1ap thé dugc gén tuy y.
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Vi du 14: N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-hydroxy-
2-metylpropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

e
HS‘><\/

Pry{dba)y, Xaniphos

Oxon

O ————.

THF: H,0

Bumic 2

Buéce 1: Cho N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-iodo-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (0,55 g, 0,967 mmol, Hop chét trung gian 19), 4,5-
bis(diphenylphos-phino)-9,9-dimetyl-xanthen (0,034 g, 0,058 mmol), san phim cong
tris(dibenzylidenaxeton)dipaladi (0) cloroform (0,035 g, 0,034 mmol), DIPEA (0,4 ml,
2,29 mmol), va 2-mercapto-2-metylpropan-1-ol (0,134 g, 1,29 mmol) trong 3 ml dioxan
di qua N, trong thoi gian 5 phut trong éng da bit kin. Gia nhiét hdn hop & nhiét do 90°C
trong thoi gian 3 gid va 1am ngudi xubng nhiét do trong phong. Hép thu san pham tho
thu dugc trén nit silicagel va tinh ché bang sic ky silicagel (EtOAc 0-7% trong DCM)
dé thu dugc N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-hydroxy-2-
metylpropan-2-yl)thio)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. 'H NMR (400 MHz,
CLOROFORM-d) 8 ppm 0,38 - 0,47 (m, 4 H) 1,25 - 1,31 (m, 6 H) 1,56 - 1,56 (m, 4 H)
1,94 - 2,04 (m, 4 H) 2,35 - 2,41 (m, 3 H) 3,03 - 3,12 (m, 4 H) 3,31 - 3,38 (m, 2 H) 3,95
-4,04 (m, 4 H) 7,41 -7,47 (m, 2 H) 7,48 - 7,52 (m, 1 H) 8,14 - 8,32 (m, 1 H) 12,96 -
13,41 (m, 1 H). 4H gbi lén v&i dinh nuée. m/z (ESI): 546,2 (M+H)".

Buéc 2: B sung hop chit oxon monopersulfat (0,52 g, 0,85 mmol) trong nudc
(5 ml) vao N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-hydroxy-2-
metylpropan-2-yl)thio)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,36 g, 0,66 mmol)
trong THF (15 ml) da dugc lam lanh xudng 0°C. Khudy hén hop trong thoi gian 2,5 gidy
tir 0°C dén nhiét do trong phong. B sung thém 0,35 g oxon. Sau 1 giy LCMS thé hién

sulfoxit hiu nhu d3 bi tiéu thu hét. B sung etyl axetat (40 ml) va nu6c mudi (20 ml) va
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16p hitu co duge tach ra, 1am kho va 1am bay hoi. Tinh ché hdn hop thd thong qua SFC
diéu ché bing céach st dung (S,S) Whelk-01 (250 x 21 mm, 5mm) véi pha dong 13 60%
CO; Léng va 40% MeOH bang cach st dung tdc do dong chay bang 80 ml/phut dé thu
dugc N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-hydroxy-2-
metylpropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. 'H NMR (400
MHz, CLOROFORM-d) ¢ ppm 8,15 - 8,73 (m, 1 H), 7,64 - 7,90 (m, 2 H), 7,41 - 7,52
(m, 1 H), 3,94 - 4,07 (m, 4 H), 3,70 - 3,83 (m, 2 H), 3,04 - 3,20 (m, 4 H), 2,34 - 2,47 (m,
3 H), 1,96 - 2,12 (m, 4 H), 1,47 - 1,95 (m, 4 H), 1,30 - 1,41 (m, 6 H), 0,37 - 0,52 (m, 4
H). F NMR (376 MHz, CLOROFORM-d) & ppm -96,68 (br s, 1 F). m/z (ESI): 578,2
(M+H)*.

Bang 11: Cac Vi du tir 14-1 dén 14-8 dugc diéu ché theo quy trinh twong tu dbi
v6i Vi du tir 12 dén 14:

vid LRMS:
‘# v Chu trtc héa hoc Tén (ESI ion +
ve) m/z

% N-(2-(4,4-Diflopiperidin-1-
N7Z o N yl)-6-metylpyrimidin-4-yl)-4-
14-1 Py (oxetan-3-ylsulfonyl)-2-(6- 562,3
F 7@ N HJ\@ P azaspiro[2.5]octan-6-
F o”s‘b yl)benzamit

% N-(2-(4,4-Diflopiperidin-1-
NJ\/L . y1)-6-metylpyrimidin-d-y1)-4-
14-2 Py (etylsulfonyl)-2-(6- 534,2
7@ N H)Hij\ azaspiro[2.5]octan-6-
F ; s

2 I)benzamit
oo yD)

% N-(2-(4,4-Diflopiperidin-1-
NP o “N yl)-6-metylpyrimidin-4-yl)-4-
14-3 Py (isopropylsulfonyl)-2-(6- 548,2
F7©I N ﬁJ\@ //\ azaspiro[2.5]octan-6-
P d’s\\o yl)benzamit

N-(2-(4,4-Diflopiperidin-1-
Jj\ % yl)-6-metylpyrimidin-4-yl)-4-
NPy 0 N ((2-hydroxy-2-
14-4 7@)\\,,' HJ\@ metylpropyl)sulfonyl)-2-(6- 578,2
F
S
F

\/><°H azaspiro[2.5]octan-6-
do

7\

yl)benzamit
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, LRMS:
Cau tric héa hoc Tén (ESI'ion +
ve) m/z

Vidu

% 4-(Xyclopropylsulfonyl)-N-(2-
N7 o N (4,4-diflopiperidin-1-yl)-6-
Py metylpyrimidin-4-y1)-2-(6- 546,2

F7© . JYAN azaspiro[2.5]octan-6-
F

i yl)benzamit

14-5

% 4-(tert-Butylsulfonyl)-N-(2-
(4,4-diflopiperidin-1-yl)-6-

14-6 metylpyrimidin-4-yl1)-2-(6- 562,3

NS
F—Q H X azaspiro[2.5]octan-6-
F S yl)benzamit
N-(2-(4,4-Diflopiperidin-1-

% y1)-6-metylpyrimidin-4-yl)-4-
(((BR,4R)-4-

N
14-7 ‘QANl NJ\©\ o hydroxytetrahydrofuran-3- 592,2
F H Q yl)sulfonyl)-2-(6-

F o bn azaspiro[2.5]octan-6-
yl)benzamit
N-(2-(4,4-Diflopiperidin-1-

% yl)-6-metylpyrimidin-4-yl)-4-
NJl o Ny (38.48)-4-
14-8 o) o hydroxytetrahydrofuran-3- 592.2
J\©\ ,/:) yDsulfonyl)-2-(6-

o"s‘b BH azaspiro[2.5]octan-6-
yl)benzamit
N-(2-(4,4-Diflopiperidin-1-

yl)-6-metylpyrimidin-4-yl)-4-
ol
N

g (IR 2R)-2-
14-9 _,Cf S uJ\@\ hydroxyxyclopentyl)sulfonyl)- 590,2
F ] y 2-(6-azaspiro[2.5]octan-6-

g oH yl)benzamit

Vi du 15: N-(2-(4,4-Difloxyclohexyl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

q.}}iw@H l l
Hal ™"y M 12 N
Cul, KzPOy, 80 °C, 16 8iT m(j) il ﬁ 0, Ot
{1R,2R)-N - F= " -
Dimstyl-1,2- F H ©
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Gia nhiét hdn hop ctia 4-bromo-N-(2-(4,4-difloxyclohexyl)-6-metylpyrimidin-4-
y1)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,055 g, 0,106 mmol, Hop chit trung gian
21-13), 2-hydroxyetan-1-sulfonamit (0,020 g, 0,159 mmol, Wuxi), kali photphat tribazo
(0,045 g, 0,212 mmol), ddng(I) iodua (0,020 g, 0,106 mmol) va (IR, 2R)-N,N'-dimetyl-
1,2-xyclohexandiamin (7,53 mg, 0,053 mmol, Combi-Blocks) trong DMF (1,5ml) &
nhiét d6 90°C trong thoi gian 16 gid. Sau d6 loc hdn hop phan tmg théng qua miéng
CELITE® va hoa tan dich loc bing EtOAc. Rtra dung dich thu dugc bang nudc va nude
mubi, 1am khé trén Na»SOy, loc va ¢d. Tinh ché phin cin bing HPLC pha dao bang cach
stt dung gradien cia ACN 60 % trong nudc (TFA 0,1%) dé thu duoc N-(2-(4.4-
difloxyclohexyl)-6-metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (0,025 g, 0,044 mmol, hi€u sudt 42 %) dudi dang chit
rdn mau tring. "H NMR (400 MHz, DMSO-ds) § ppm 13,70 (s, 1 H), 8,04 (d, J = 8,8
Hz, 1 H), 7,92 (s, 1 H), 7,25 (d, J=2,2 Hz, 1 H), 7,16 — 7,08 (m, 1 H), 3,75 (t, J= 6,3
Hz, 2 H), 3,03 - 2,85 (m, 6 H), 2,44 (d, J=4,5Hz, 5 H), 2,05 (s, 5 H), 1,92 (d, J= 11,7
Hz, 4 H), 1,72 (s, 4 H), 0,38 (s, 4 H). m/z (ESI): 564,1 (M+H)".

Vi du 16-1 va 16-2: (S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-
4-((2-flo-1-(hydroxymetyl)etyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit va
(R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-flo-1-
(hydroxymetyl)etyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

BnO NH;  TBAF pgo- NH;
D iy o
TBSO O Burdc 1 HO s

jq: o TN Cul, K3PO4 O N

- L Metylelyxin, DMF 100 °C :

NS H tylglyxin, DIV - o
F ' Burde 2 N

CEn NHQ
5 %
Ej o
| AN X
-

F

e
- \(\oaan
H
OH
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KhalFiwar-M
Et;N{HF 3
]

buede 3 F e,

Bu6e 1: B sung dung dich tetrabutylamoni florua (2,75 ml, 2,75 mmol, 1M
trong THF) vao dung dich ctia 1-(benzyloxy)-3-((tert-butyldimetylsilyl)oxy)propan-2-
sulfonamit (0,803 g, 2,23 mmol) trong THF & nhiét do trong phong. Khudy phan tng
trong thoi gian 1 gid va sau d6 ¢b dudi 4p suat giam. Sir dung nguyén liéu thu dugc ngay

1ap tirc trong budre tiép theo.

Budce 2: Bd sung ddng(I) iodua (0,196 g, 1,03 mmol), metyl glyxin (0,128 g,
1,440 mmol), kali photphat, tribazo (0,934 g, 4,40 mmol), va N-(2-(4,4-diflopiperidin-
1-y1)-6-metylpyrimidin-4-yl)-4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,975 g,
1,72 mmol, Hop chit trung gian 19) vao lo giam &p da nap véi sulfonamit tlr budc trude.
Bit kin lo nay va hat chan khéng/lam day lai bang nito va sau d6 b sung DMF(7 ml).
Thay thé nip, va khudy phan tng trong bé dau 100°C da dugc gia nhiét tir trudc trong
thdi gian 16 gio. Hon hop phan tmg duge phan chia gitta NH4CI bdo hoa :NH4OH (9:1)
va EtOAc. Pha hitu co dugc tach ra, rira bing nuéc mudi, va cd trong chan khong. Tinh
ché nguyén liéu bang sic ky silicagel (EtOAc 20-100% trong heptan) dé thu duoc 4-((2-
(benzyloxy)-1-(hydroxymetyl)etyl)sulfonamido)-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,635 g, 0,927 mmol,
hiéu suét 54,0 %). "H NMR (400 MHz, CLOROFORM-d) § ppm 13,11 (br dd, J=4,66,
2,38 Hz, 1 H) 8,14 (d, J=8,50 Hz, 1 H) 7,49 (br s, 1 H) 7,31 - 7,44 (m, 5 H) 7,13 (d,
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J=1,87 Hz, 1 H) 6,83 (dd, J=8,60, 2,18 Hz, 2 H) 4,49 - 4,62 (m, 2 H) 4,08 (dt, J=11,77,
5,83 Hz, 1 H) 3,94 - 4,03 (m, 5 H) 3,88 - 3,93 (m, 1 H) 3,95 (brs, 1 H) 3,45 - 3,55 (m,
1 H) 2,96 (br t, J=4,98 Hz, 4 H) 2,29 - 2,49 (m, 4 H) 1,95 - 2,07 (m, 4 H) 1,57 (br s, 4
H) 1,18 - 1,35 (m, 2 H) 0,85 - 0,91 (m, 1 H) 0,40 (s, 4 H). m/z (ESI, ion +ve): 683,8
(M+H)*.

Bude 3: B sung trietylamin trihydroflorua (0,262 ml, 1,61 mmol) tiép d6 1a dung
dich cla 4-((2-(benzyloxy)-1-(hydroxymetyl)etyl)sulfonamido)-N-(2-(4,4-
diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-2-(6-azaspiro[2.5]octan-6-yl)benzamit
(0,55 g, 0,803 mmol) trong DCM (10 ml) timg giot qua phéu bd sung vao dung dich cta
xtalfluor-m (0,351 g, 1,446 mmol) trong DCM (6 ml) trong bé nuéc mubi/nuée da. Lam
4m tir tir phan Gng 1én nhiét do trong phong va khudy trong thoi gian 16 gid. Dép tat
phan tng bang natri bicacbonat bio hoa (trong nudc) va pha lodng bang nudc va DCM.
Pha hitu co dugc tach ra, ria béng nuéc mudi, 1am kho trén magie sulfat, va cd trong
chin khong. Tinh ché nguyén liéu thd bang sic ky silicagel (EtOAc 20-100% trong
heptan) dé thu duwoc hdén hop 1:08 cua rac- 4-((2-(benzyloxy)-1-
(flometyl)etyl)sulfonamido)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-
(6-azaspiro[2.5]octan-6-yl)benzamit va 4-((1-((benzyloxy)metyl)vinyl)sulfonamido)-
N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-(6-azaspiro[ 2.5]octan-6-
yl)benzamit (265 mg). Pua hdn hop di tiép ma khoéng tinh ché thém.

Budc 4: BS sung va AcOH (0,033 ml, 0,579 mmol) vao huyén phi ctia 265 mg
ctia hdn hop san phdm tir budc trude va paladi hydroxit trén cacbon (0,135 g, 0,193
mmol), trong EtOH (20 ml). Hydro hda phéan tng dudi 55 psi hydro & nhi¢t do trong
phong trong thoi gian 24 gid. Sau khi phun rira phan Gng bing nito, bb sung phan bd
sung cia paladi hydroxit trén cacbon (0,135 ml, 0,193 mmol) tiép d6 1a AcOH bd sung
(0,033 ml, 0,579 mmol). Phun rira binh phan tmg bang N truéc khi thay thé khi quyén
bang 55 psi hydro. Tiép tuc phan tng & nhiét do trong phong trong 48 gid nita. Phun rira
phan tng bang nito sau d6 loc qua CELITE® va ¢d dich loc trong chan khong. Tinh ché
hén hop triét quang bang SFC diéu ché bang cach sir dung IE (250 x 21 mm, 5 mm) véi
pha dong 1 80% CO? Long va 20% MeOH (td¢ d dong chay bang 80 ml/phiit) dé tao
ra:

Vi du 16-1: (S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-flo-
1-(hydroxymetyl)etyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. Dinh rira
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giai thir nhat '"H NMR (400 MHz, DMSO-ds) 8 ppm 13,35 (s, 1 H), 10,21 - 10,84 (m, 1
H), 8,06 (d, J= 8,50 Hz, 1 H) 7,40 (s, 1 H), 7,29 (d, J=2,07 Hz, 1 H), 7,16 (dd, J=8,50,
2,07Hz, 1 H), 5,12 - 5,38 (m, 1 H), 4,88 -4,97 (m, 1 H) 4,71 - 4,84 (m, 1 H), 3,85 - 4,01
(m, 5 H), 3,74 (dd, J= 11,30, 7,98 Hz, 1 H), 3,51 - 3,63 (m, 1 H) 2,98 (brt, J=4,77 Hz,
4 H), 2,32 (s, 3 H), 1,93 - 2,07 (m, 4 H), 1,51 - 1,91 (m, 4 H), 0,40 (s, 4 H). m/z (ESI,
ion +ve): 597,2 (M+H)".

Vi du 16-2: (R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
flo-1-(hydroxymetyl)etyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit. Pinh
rira giai thr hai.'H NMR (400 MHz, DMSO-ds) & ppm 13,35 (s, 1 H) 10,32 - 10,70 (m,
1 H) 8,05 (d, J=18,71 Hz, 1 H) 7,40 (s, 1 H) 7,29 (d, J= 2,07 Hz, 1 H) 7,16 (dd, J =
8,71,2,07Hz, 1 H) 5,14 - 5,40 (m, 1 H) 4,85 -4,97 (m, 1 H) 4,73 - 4,84 (m, 1 H) 3,87 -
3,98 (m, 5 H), 3,74 (dd, J=11,09, 7,98 Hz, 1 H) 3,48. m/z (ESI, ion +ve): 597,2 (M+H)".
Héa hoc 14p thé dugc gan tiy ¥

Vi du 17: N-(2-(4,4-Diflopiperidin-1-yl)pyridin-4-yl)-4-(N-(2-
hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

[ ] 1) Pd(OACc),, Ef3N,
cataCXium® A

e
/"@\ 9 N DABSO, iPrOH )NJ\ Q N
X > X
N
IS, ”JJ\@ TGRS '
F | H2NCH,CH,0H FF s~ o
F oo

Khir khi hdn hop cia N-(2-(4,4-diflopiperidin-1-yl)pyridin-4-yl)-4-iodo-2-(6-

azaspiro[2.5]octan-6-yl)benzamit (212 mg, 0,384 mmol, Hop chét trung gian 21-14),
san pham cong 1,4-diazabixyclo[2.2.2]octan bis(luu huynh dioxit) (DABSO) (55 mg,
0,23 mmol, Sigma-Aldrich), diaxetoxypaladi (13 mg, 0,06 mmol, Strem), rac-
((3R,5R,7R)-adamantan-1-y1)((3S,5S,7S)-adamantan- 1-yl)(butyl)phosphan

(cataCXium® A) (28 mg, 0,08 mmol, Strem), va trietylamin (107 ul, 0,77 mmol) trong
IPA (3 ml) trong éng thiy tinh trong thoi gian 3 phut. Bit kin dng sau d6 gia nhiét &
nhiét do 85 °C trong bé diu trong thdi gian 3 gid. Lam ngudi hdn hop khong ddng nhit
xubng nhiét do trong phong va xit ly bang 2-aminoethan-1-ol (47 mg, 0,77 mmol,
Sigma-Aldrich) tiép d6 1a dung dich natri hypoclorit (10% theo khéi luong, 571 mg,
0,77 mmol, Sigma-Aldrich) va khudy & nhiét do trong phong trong thoi gian 18 gio. Xur
Iy hdn hop bang 2-aminoethan-1-ol (23 mg) tiép d6 1 dung dich natri hypoclorit (10%
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theo khdi lwong, 275 mg) sau d6 khudy & nhiét do trong phong trong thoi gian 5 gid. BS
sung EtOAc (20 ml) va nude (5 ml) vao hén hop khong ddng nhét nay va loc chét rén
khong tan ra. Rira banh loc bang nuée (2 x 2 ml) tiép d6 1a EtOAc (2 x 4 ml). Lay dung
dich hitu co va ¢d duéi chan khéng. Tinh ché phin cin bang sic ky silicagel (EtOAc tix
10% dén 60% trong heptan) dé thu duoc N-(2-(4,4-diflopiperidin-1-yl)pyridin-4-y1)-4-
(N-(2-hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (100 mg, 0,18
mmol, hiéu sudt 47%) dudi dang chdt rin mau tring nho. 'H NMR (400 MHz,
METANOL-ds4) 6 ppm 7,99-8,14 (m, 2H), 7,79 (s, 1H), 7,68 (d, J= 7,88 Hz, 1H), 7,47
(s, 1H), 7,01 (d, J=4,77 Hz, 1H), 3,76 (t, J =5,29 Hz, 4H), 3,58 (t, J = 5,91 Hz, 2H),
3,16 (t, J=5,08 Hz, 4H), 3,02 (t, /= 5,80 Hz, 2H), 1,98-2,11 (m, 4H), 1,62 (s, 4H), 0,42
(s, 4H). m/z (ESI): (M+H)* 550,1.

Bang 12: Cac Vi du tir 17-1 dén 17-8 dugc didu ché theo quy trinh twong tu d6i

voi Vidu 17:

LRMS:
XJ 4 CAu trac héa hoc Tén (F;S‘I/ é()m
% 0 m/z
Hydroxyetyl)sulfamoyl)-
1] e R L A e | 2
H

S’n\/\OH triflopropoxy)pyrimidin-
oo 4-yl)benzamit
4-(N-(2-
% Hydroxyetyl)sulfamoyl)-
N Jl 5, N-(6-metyl-2-(3,3,3-
17-2 | ke Py triflopropoxy)pyrimidin- | 558,2
N0 N EJ\©\ H 4-y1)-2-(6-
O/,S\E_) ~"oH azaspiro[2.5]octan-6-
yl)benzamit
N-(2-(4,4-Diflopiperidin-
Jj\ % 1-yl)-6-metylpyrimidin-4-
N~ o °N yl)-4-(N-(2-
17-3 N)\\NI NJ\@ ! hydroxyetyl)sulfamoyl)- 365,2
F?Q H s Non 2-(6-azaspiro[2.5]octan-
)

o'\ 6-yl)benzamit
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Vi
du#

Cau tric hoa hoc

Tén

LRMS:
(ESIion
+ ve)
m/z

17-4

Nﬂ\ o ;NE

PN

g S " OH
0o

N-(2-(4,4-Diflopiperidin-
1-yl)pyrimidin-4-yl)-4-
(N-(2-
hydroxyetyl)sulfamoyl)-
2-(6-azaspiro[2.5]octan-
6-yl)benzamit

551,2

17-5

N-(2-(3,3-Difloazetidin-1-
yl)-6-metylpyrimidin-4-
y1)-4-(N-(2-
hydroxyetyl)sulfamoyl)-
2-(6-azaspiro[2.5]octan-
6-yl)benzamit

537,2

17-6

(R)-N-(2-(4,4-
Diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl1)-4-
(N-(1-hydroxypropan-2-
yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

579,4

17-7

(8)-N-(2-(4,4-
Diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-4-
(N-(1-hydroxypropan-2-
yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

579,4

17-8

N-(2-(4,4-Diflopiperidin-
1-yl)-6-metylpyrimidin-4-
y1)-4-(N-(2-hydroxy-2-
metylpropyl)sulfamoyl)-
2-(6-azaspiro[2.5]octan-
6-yl)benzamit

593.,4

Cac Vi du

18-1 wva

18-2:

2-(6-Azaspiro[2.5]octan-6-y1)-4-(R-

xyclopropylsulfonimidoyl)-N-(2-(4,4-diflo-1-piperidinyl)-6-metyl-4-
2-(6-azaspiro[2.5]octan-6-yl)-4-(S-

pyrimidinyl)benzamit va

xyclopropylsulfonimidoyl)-N-(2-(4,4-diflo-1-piperidinyl)-6-metyl-4-

pyrimidinyl)benzamit
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H3

N7

91 Pdoidbas,

Xantphos, dioxan S !

2} (NH4)2C03, PhI{OAC); | ‘7“[\)

=
F PN

| 0" " NH

Buéc 1: Cho vao binh vi séng dung tich 20 ml véi N-(2-(4,4-diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)-4-iodo-2-(6-azaspiro[2.5]octan-6-yl)benzamit (1,00 g, 1,762
mmol, Hop chét trung gian 19), tris (dibenzylidenaxeton) dipaladi (0) (0,161 g, 0,176
mmol) va 4,5-bis(diphenylphos-phino)-9,9-dimetyl-xanthen (0,102 g, 0,176 mmol) tiép
d6 1a 1,4-dioxan (10 ml). Khudy hdn hop thu dwgc va suc bing nito trong thoi gian 5
phut trude khi bd sung 1,1'-dimetyltrietylamin (0,616 ml, 3,52 mmol) dudi nito tiép d6
1a xyclopropanthiol (0,142 ml, 1,939 mmol). Bit kin binh va cho vao diéu kién vi song
(10 gidy, 90 °C). Tai truc tiép hén hop tho 18n cot phu silicagel va dua vao sic ky cot
nhanh két hop trén ¢t vang ISCO 40 g rira giai bang MeOH/DCM (5 phit & 0% va 25
phut tir 0 dén 6%) hai 1dn dé thu dugc 4-(xyclopropylthio)-N-(2-(4,4-diflopiperidin-1-
yl)-6-metylpyrimidin-4-y1)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,92 g, 1,791 mmol,
hiéu sudt 102 %) dudi dang chét rin mau tring nhd. 'H NMR (400 MHz,
DICLOMETAN-dy) 6 ppm 13,33 (s, 1H), 8,15 (d, J/=8,29 Hz, 1H), 7,48 (s, 1H), 7,22-
7,35 (m, 2H), 3,91-4,09 (m, 4H), 3,06 (br t, J=5,18 Hz, 4H), 2,35 (s, 3H), 2,17-2,28 (m,
1H), 1,62-2,10 (m, 6H), 1,52 (s, 2H), 1,13-1,21 (m, 2H), 0,68-0,76 (m, 2H), 0,40 (s, 4H).
m/z (ESI): 514,1 (M+H)".

Buée 2: Bb sung (axetyloxy)(phenyl)-iodanyl axetat (1,284 g, 3,99 mmol) trong
mdt phin dudi dang chét rin vao dung dich ¢6 khudy ctia 4-(xyclopropylthio)-N-(2-(4,4-
diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit
(0,89 g, 1,733 mmol) va amoni cacbonat (0,250 g, 2,60 mmol) trong MeOH (4,5 ml) va
diclometan (9,0 ml). Khudy hdn hop thu dugc trong khong khi mé & nhiét do trong
phong trong thoi gian 18 gid. Tai tryc tiép hdn hop thu duge 1én trén cot phu silicagel
(25 g) va dua vao sic ky cdt nhanh két hop trén cot vang ISCO 40 g rira giai bang
MeOH/DCM (3 phut & 0% va 25 phut tir 0 dén 14%) dé thu dugc hdn hop triét quang
cua 4-(xyclopropansulfonimidoyl)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-
yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit (0,95 g, 1,744 mmol, hi€u suat 101 %) dudi

dang chét rin mau tring nhod. Céc chit ddng phan déi anh dugc phan tich thong qua
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SFC diéu ché bang cach st dung Regis (S,S) Whelk-01 (250 X 21 mm, 5mm) v6i pha
dong 14 50% CO2 Long va 50% MeOH bang cach st dung téc do dong chay bang 60
ml/phut dé tao ra:

Vi du 18-1: 2-(6-Azaspiro[2.5]octan-6-y1)-4-(R-xyclopropylsulfonimidoyl)-N-
(2-(4,4-diflo-1-piperidinyl)-6-metyl-4-pyrimidinyl)benzamit. Pinh rira giai thit nhat, 'H
NMR (400 MHz, CLOROFORM-d) 6 ppm 13,20 (br d, J=3,73 Hz, 1H), 8,44 (d, J=8,29
Hz, 1H), 7,96 (d, J=1,45 Hz, 1H), 7,87 (dd, J=1,66, 8,29 Hz, 1H), 7,52 (s, 1H), 4,03 (br
s, 4H), 3,14 (t, J=5,29 Hz, 4H), 2,53-2,63 (m, 1H), 2,44 (br s, 3H), 1,95-2,10 (m, 4H),
1,53-1,89 (m, 5H), 1,45 (tdd, J=5,08, 6,92, 10,29 Hz, 1H), 1,20-1,30 (m, 1H), 1,07-1,17
(m, 1H), 0,93-1,03 (m, 1H), 0,44 (s, 4H). m/z (ESI): 545,2 (M+H)".

Vi du 18-2: 2-(6-Azaspiro[2.5]octan-6-yl)-4-(R-xyclopropylsulfonimidoyl)-N-
(2-(4,4-diflo-1-piperidinyl)-6-metyl-4-pyrimidinyl)benzamit. Dinh rira giai thit hai. 'H
NMR (400 MHz, CLOROFORM-d) 6 ppm 13,20 (br d, J=3,73 Hz, 1H), 8,44 (d, J=8,29
Hz, 1H), 7,96 (d, J=1,45 Hz, 1H), 7,87 (dd, J=1,66, 8,29 Hz, 1H), 7,52 (s, 1H), 4,03 (br
s, 4H), 3,14 (t, J=5,29 Hz, 4H), 2,53-2,63 (m, 1H), 2,44 (br s, 3H), 1,95-2,10 (m, 4H),
1,53-1,89 (m, 5H), 1,45 (tdd, J=5,08, 6,92, 10,29 Hz, 1H), 1,20-1,30 (m, 1H), 1,07-1,17
(m, 1H), 0,93-1,03 (m, 1H), 0,44 (s, 4H). m/z (ESI): 545,2 (M+H)*. Su gan héa hoc lap
thé 1a thy .

Bang 13: Cac Vidu tir 19-1 dén 19-9 dugc diéu ché theo quy trinh dugc mo ta

dbi voi cac Vidu 18-1 va 18-2:

Vi ) LRMS:
! CAu trtic héa hoc Tén (ESI ion +
du#
ve) m/z

N-(2-(4,4-Diflopiperidin-
1-yl)-6-metylpyrimidin-
19-1 )N\/ | O N 4-yl)-.4-'(0xetan-3- 561.2
N” NN o sulfonimidoyl)-2-(6-
F7© H /C/ azaspiro[2.5]octan-6-
S .
F 0" NH yl)benzamit

% N-(2-(4,4-Diflopiperidin-

/5\ 1-yl)-6-metylpyrimidin-

N7 0 N 4-y1)-4-

19-2 BN W (metylsulfonimidoyl)-2- |~

F‘D H (6-azaspiro[2.5]octan-6-
F

s’ :
0" NH yl)benzamit
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Vi
du#

Cau tric hoa hoc

Tén

LRMS:
(ESTion +
ve) m/z

19-3

2-(6-Azaspiro[2.5]octan-
6-yl)-N-(2-(4,4-diflo-1-
pieridinyl)-6-metyl-4-
pyrimidinyl)-4-(S-
etylsulfonimidoyl)benza
mit

533,2

19-4

2-(6-Azaspiro[2.5]octan-
6-yl)-N-(2-(4,4-diflo-1-
pieridinyl)-6-metyl-4-
pyrimidinyl)-4-(R-
etylsulfonimidoyl)benza
mit

533,2

19-5

N-(2-(4,4-Diflopiperidin-
1-yD)-6-metylpyrimidin-
4-y1)-4-(propan-2-
ylsulfonimidoyl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

5473

19-6

4-
(Xyclopropansulfonimid
oyl)-N-(2-(4,4-
diflopiperidin-1-
yl)pyridin-4-yl)-2-(6-
azaspiro[2.5]octan-6-
yl)benzamit

530,0

19-7

2-(6-Azaspiro[2.5]octan-
6-yl)-4-(S-
xyclopropylsulfonimidoy
1)-N-(6-methy-2-((2R)-2-
metyl-4-moprpholinyl)-
4-pyrimidinyl)benzamit

525,2

19-8

&
>

2-(6-Azaspiro[2.5]octan-
6-yl)-4-(R-
xyclopropylsulfonimidoy
1)-N-(6-methy-2-((2R)-2-
metyl-4-moprpholinyl)-
4-pyrimidinyl)benzamit

525,2

19-9

4-
(Xyclopropansulfonimid
oyl)-N-(2-(3,3-
difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-2-

517,3
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Vi ) LRMS:
Cau triic hoa hoc Tén (EST ion +
du #
ve) m/z

(6-azaspiro[2.5]octan-6-
yl)benzamit

Vi du 20: (N'-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-2-(6-
azaspiro[2.5]octan-6-yl)terephthalamit

)‘\j\ 0 EN j Zn{CN}s, Pd{PPhs),
J\. //li} Budc 1
B

|
F?{“ ~ g

H,0y, KzCO4 Ny
Budc 2 - “M/M N7
wWEc |

FJQ :

Buéc 1: B sung Pd(PPhs)s (6 mg, 4,8 pmol) va Zn(CN), (113 mg, 0,961 mmol)

vao dung dich cua 4-bromo-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-
(6-azaspiro[2.5]octan-6-yl)benzamit (250 mg, 0,48 mmol, Hop chét trung gian 21-3)
trong DMF (2,5 ml) va khudy hdn hop phan tng & nhiét d6 100°C trong thoi gian 16
gi®. Sau d6 pha loing hdn hop phan tng véi EtOAc va loc qua tang CELITE®. Rira
dich loc bang nuéc va nuéc mudi, 1am kho trén NaaSOs, loc, ¢d va tinh ché bang sic ky
cdt nhanh bing cach st dung gradien ctia FtOAc 30% trong ete dau moé dé tao ra 4-
xyano-N-(2-(4,4-diflopiperidin-1-y1)-6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit (160 mg, 0,343 mmol, hi¢u sudt 71,4 %) dudi dang chat rin mau tring
nhd. 'THNMR (400 MHz, DMSO-ds) & ppm 13,20 (s, 1 H), 8,18 (d, /=8,1 Hz, 1 H), 8,03
(s, 1 H), 7,79 (d, J/=8,1 Hz, 1 H), 7,39 (s, 1 H), 4,00 — 3,80 (m, 4 H), 3,07 (t, /=5,2 Hz,
4 H), 2,34 (s, 3 H), 1,99 (tt, J/~13,3, 5,7 Hz, 4 H), 1,69 (s, 4 H), 0,38 (s, 4 H). m/z (ESI):
467,2 (M+H)".
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Bude 2: B sung KoCOs (6,52 mg, 0,047 mmol) va HoO» (103 pl, 1,179 mmol)
vao dung dich ctia 4-xyano-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (110 mg, 0,236 mmol) trong dimetyl sulfoxit (2 ml) &
nhiét 6 0°C va khudy hén hop phan tng trong thoi gian 1 gior trude khi dép tit n6 bing
nude va chiét bang EtOAc (2 x 20 ml). Rira céc 16p hitu co két hop bang nuwde mubi,
lam kho trén Na»SOu, loc, ¢b va tinh ché bang sic ky cot nhanh bang cach sir dung
gradien ctia metanol 10% trong diclometan dé tao ra N'-(2-(4,4-diflopiperidin-1-y1)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)terephthalamit (108 mg, 0,223
mmol, hiéu suit 95 %) dudi dang chét rdn mau tréng nhd. 'TH NMR (400 MHz, DMSO-
ds) 0 ppm 13,75 (s, 1 H), 8,26 (m, 1 H), 8,17 (m, 1 H), 8,00 (s, 1 H), 7,89 — 7,78 (m, 1
H), 7,61 (s, 1 H), 7,42 (s, 1 H), 3,94 (d, J=5,8 Hz, 4 H), 3,06 (d, J=6,0 Hz, 4 H), 2,34 (d,

J=2,3 Tz, 3 H), 2,01 (q, J=8.5, 8,1 Hz, 4 1), 1,74 (s, 4 H), 0,41 (d, J=2,3 Hz, 4 H). m/z

Vi du 21: 4-(Azetidin-3-ylsulfonyl)-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

k=
,le |
} NN NH,

Q N F1_HATU. DMF jfj
HO™ - BoC Bazo Hunig . N SN
P ,IC:I 2 TEA DCM Yy
7o L

g

BS sung 2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-amin (1,93 g, 8,46
mmol, Hgp chét trung gian 4) va DIPEA (2,46 ml, 14,09 mmol) vao dung dich cua axit
4-((1-(tert-butoxycarbonyl)azetidin-3-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzoic (2,54 g, 5,64 mmol, Hop chét trung gian 16) va HATU (3,22 g, 8,46 mmol,
ChemPep) trong DMF (35 ml). Khudy hdn hop & nhiét do trong phong trong thoi gian
18 gior. Pha lodng hdn hop biang Na,CO;3 bio hoa va EtOAc. Chét hitu co dugc tach ra
varga béng NayCOs3, nudc va nudc mudi, 1am khd trén Na,SO4 va ¢o trong chéan khong.
Tinh ché chit tho bing sic ky silicagel: EtOAc 0-30%-60% trong heptan. m/z (ESI):
661,3 (M+H)". Xir Iy phan can bang DCM (8 ml) va TFA (4 ml) & nhiét d trong phong

trong thoi gian 30 phat va ¢d trong chan khong. Tao huyén phu chét rin thu duoc trong
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EtOAc va rira bang dung dich NaOH IN va chiét hdn hop bang EtOAc. Rira cac dich
chiét hitu cobing nudc va nuée mudi, 1am kho trén NaxSOy4 va ¢ trong chin khong.
Tinh ché chét tho bang sic ky silicagel: MeOH 0-20% trong DCM v6i NH4OH 2% dé
thu duoc hop chit néu & d& muc dudi dang chit rin mau tring. '"H NMR (400 MHz,
METANOL-d4) & ppm 8,35 (d, J=8,09 Hz, 1H), 7,90 (d, J=1,24 Hz, 1H), 7,81 (dd,
J=1,66, 8,09 Hz, 1H), 7,46 (s, 1H), 4,46-4,60 (m, 1H), 3,97-4,06 (m, 6H), 3,76-3,86 (m,
2H), 3,10-3,21 (m, 4H), 2,37 (s, 3H), 1,93-2,01 (m, 4H), 1,73-1,88 (m, 4H), 0,45 (s, 4H).
m/z (ESI): 561,2 (M+H)".

Vi du 22: 4-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-ylI)-4-((1-
metylazetidin-3-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

X

Ji *@ o ooy *i *@ i

’/ \\

’/ \\

Bd sung AcOH (0,037 ml, 0,642 mmol, Aldrich), tiép d6é la natri
triaxetoxyborohydrua (0,204 g, 0,963 mmol, Aldrich) vao hdn hop ctia 4-(azetidin-3-
ylsulfonyl)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit (0,045 g, 0,080 mmol, vi du 21), MeOH (1 ml), va
formaldehyt véi MeOH 10-15% (0,016 g, 0,482 mmol, Fisher). Khuéy hdn hop & nhiét
do trong phong trong thoi gian 18 gio va co trong chan khong. Trung hoa axit nay bang
dung dich NaOH 1N va chiét hn hop bang EtOAc. Rira pha hitu co bing nudc va nude
mudi, 1am kho trén Na;SOs va cb trong chan khong. Tinh ché bing sdc ky silicagel:
EtOACc/EtOH 0-100% (3/1) trong heptan tao ra hop cht néu & dé muc dudi dang chit
ran mau tring. '"H NMR (400 MHz, CLOROFORM-d) & ppm 12,82 (br s, 1H), 8,44 (d,
J=8,29 Hz, 1H), 7,82 (d, /~=1,66 Hz, 1H), 7,73 (dd, J=1,76, 8,19 Hz, 1H), 7,46 (s, 1H),
3,97-4,11 (m, 5H), 3,60-3,90 (m, 4H), 3,12 (t, /=5,29 Hz, 4H), 2,44-2,57 (m, 3H), 2,39
(s, 3H), 1,68-2,06 (m, 8H), 0,43 (s, 4H). m/z (ESI): 575,3 (M+H)".

Vi du sinh hoc

Céc thir nghiém sau diy dugc st dung trong viéc thir nghiém céc hop chét vi du
theo sang ché. D lidu dbi véi cac vi du ndy duge thir nghiém theo cac quy trinh dugc

md ta dudi day dugce thé hién trong Bang A duéi day.
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Thr Nghiém Enzym KIF18A: Thir nghiém hoat tinh ATPaza dugc kich thich
bang vi 6ng duoc sir dung dé do hoat tinh enzym KIF18A sau khi xit Iy bang hop chét.
Céc hop chit dugc pha lodng theo day 2 lin trong DMSO (Sigma Inc) trong khoang
ndng d6 22 diém. Protein KIF 18 A ngudi tai tb hop (1-467 duoc gin dudi His) duge biéu
hién bang cach st dung hé thdng baculovirut va tinh ché bang séc ky 4i luc clia Amgen
Inc. Ndng do ctia protein KIF18A, vi ng (MT), va ATP trong phéan tng duoc tdi wu hoa
d6i v6i thir nghiém enzym dong nhat dugc chudn hoa biang cach st dung bd Kit Thi
Nghiém Kinaza/ATPaza ADP-Glo™ (Promega Inc). Thit nghiém nay do ADP duoc tao
thanh tir phan tng ATPaza. Diéu ché chit dém phan tng [(15 mM Tris, do pH 7,5
(Teknova Inc), 10 mM MgCI2 (JT Baker Inc), 0,01% Pluronic F-68 (Life Technologies
Inc), 1 uM Taxol (Cytoskeleton Inc), va 30 pg/ml vi éng lon (Cytoskeleton Inc)]. Bb
sung hop chét va protein KIF18A (30 nM) vao chit dém phan tng da duoc didu ché va
U trong thoi gian 15 phut ¢ nhiét d6 trong phong, tiép d6 bd sung ATP (¢ Km, 75 uM)
vao hdn hop phan tmg va G trong thoi gian 15 phut nita & nhiét d6 trong phong. Tron 5
ul chat phan tmg ADP-Glo™ va 2,5 pl ctia hdn hop phan tng va 1 trong thoi gian 40
phut & nhiét d6 trong phong. B6 sung 10 pl Chét Phan Ung Phat Hién ADP-Glo™ va u
trong thoi gian 40 phit & nhiét d6 trong phong. Poc d6 phat quang bang cach st dung
may doc vi dia EnVision véi mo6 dun si€u phat quang (Perkin Elmer Inc). Viéc [am khép
dudng cong dap ting ndng d va sy xdc dinh ICso dugc thuc hién bing cach st dung
phan mém Genedata Screener (Tiéu Chuén 15.0.1, Genedata Inc) v6i mé hinh lam khép

hdi quy logistic bén tham sb.

Bang A néu dit lidu dbi vdi cac hop chét duge 14y vi du trong don nay va tai liéu
uu tién cua chung, lam céc hop chét dai dién theo séng ché, nhu sau: tén hop chit va dix

lidu sinh hoc. (ICso theo uM, khi c6 san. Vi du # dung dé chi Vi Dy S)

Bang A: Dit li¢u sinh hoc

Vi du Tén hop chét KIF18A
# ATPaza
ICs0 (LM)
1 N-(2-((1-Hydroxy-2-metylpropan-2-yl)amino)-6- 0,186

metylpyrimidin-4-yl1)-4-(metylsulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

1-1 (R)-N-(2-((1-Hydroxypropan-2-yl)amino)-6-metylpyrimidin- | 0,216
4-yl)-4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit
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1-2

(S)-N-(2-((1-Hydroxypropan-2-yl)amino)-6-metylpyrimidin-
4-yl)-4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,491

1-3

N-(2-((2-Hydroxyetyl)amino)-6-metylpyrimidin-4-yl)-4-
(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,849

14

(R)-N-(2-((2-Hydroxypropyl)amino)-6-metylpyrimidin-4-yl)-
4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,580

1-5

(S)-N-(2-((2-Hydroxypropyl)amino)-6-metylpyrimidin-4-yl)-
4-(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,451

1-6

N-(6-Metyl-2-(3,3,3-triflopropoxy)pyrimidin-4-yl)-4-(N-(3-
metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,032

1-7

N-(2-((1-hydroxy-2-metylpropan-2-yl)amino)-6-
metylpyrimidin-4-y1)-4-(N-(3-metyloxetan-3-yl)sulfamoyl)-
2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,168

N-(2-(2-Hydroxypropan-2-yl)pyrimidin-4-yl)-4-(N-(3-
metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,143

N-(2-(2-Hydroxypropan-2-yl)-6-metylpyrimidin-4-yl)-4-(N-
(3-metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,065

(R)-N-(2-(2-metylmorpholino)pyrimidin-4-yl)-4-(N-(3-
metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,068

(R)-N-(6-Metyl-2-(2-metylmorpholino)pyrimidin-4-y1)-4-(N-
(3-metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,115

N-(2-(4,4-Diflopiperidin-1-yl)pyridin-4-yl)-4-(N-(3-
metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,029

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-(N-
(3-metyloxetan-3-yl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,103

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,260

(R)-N-(2-(2-Metylmorpholino)pyrimidin-4-yl)-4-
(metylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,240

N-(2-(4,4-Diflopiperidin-1-y1)-6-metylpyrimidin-4-y1)-4-((1-
metylxyclopropan)-1-sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,713

(R)-4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,057

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,071
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5-1

(R)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,062

5-2

(S)-N-(2-(4,4-diflopiperidin- 1-yl)-6-metylpyrimidin-4-yl)-4-
((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,070

6-1

4-((Flometyl)sulfonamido)-N-(2-(4-flopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,062

6-2

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
((flometyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,042

6-3

(R)-4-((flometyl)sulfonamido)-N-(6-metyl-2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,079

6-4

(R)-4-((2-Hydroxyetyl)sulfonamido)-N-(2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,032

6-5

(R)-N-(6-Metyl-2-(2-metylmorpholino)pyrimidin-4-yl)-4-
(metylsulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,120

6-6

(R)-4-(Etylsulfonamido)-N-(6-metyl-2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,067

6-7

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
(etylsulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,122

(R)-4-((3-Hydroxypropyl)sulfonamido)-N-(6-metyl-2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,107

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(3,3-dioxido-1,3,4-oxathiazinan-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,246

6-10

4-(Xyclopentansulfonamido)-N-(2-(4,4-diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

2,42

6-11

4-(Xyclobutanesulfonamido)-N-(2-(4,4-diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,127

6-12

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(oxetan-3-sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,040

6-13

4-(xyclobutanesulfonamido)-N-(2-(3,3-difloazetidin-1-yl)-6-
metylpyrimidin-4-y1)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,052

6-14

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((1,1-dimetyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,413

6-15

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((3-
hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,086
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6-16

4-(Xyclopropansulfonamido)-N-(2-(4,4-diflopiperidin-1-yl)-
6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,052

6-17

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-
metoxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,032

6-18

4-((Xyclopropylmetyl)sulfonamido)-N-(2-(4,4-
diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,085

6-19

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-(((3-
hydroxyoxetan-3-yl)metyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,039

6-20

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxy-1,1-dimetyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,049

6-21

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(metylsulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,039

6-22

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((1-
metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,151

6-23-1

4-(((S)-2-Hydroxy-1-metyletyl)sulfonamido)-N-(6-metyl-2-
((R)-2-metylmorpholino)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,039

6-23-2

4-(((R)-2-Hydroxy-1-metyletyl)sulfonamido)-N-(6-metyl-2-
((R)-2-metylmorpholino)pyrimidin-4-yl1)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,0373

6-24-1

4-(((S)-2-Hydroxy-1-metyletyl)sulfonamido)-N-(2-((R)-2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,0174

6-24-2

4-(((R)-2-hydroxy-1-metyletyl)sulfonamido)-N-(2-((R)-2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,028

6-25-1

(S)-N-(2-(4-flopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,047

6-25-2

(R)-N-(2-(4-Flopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,041

6-26-1

(S)-N-(2-(4,4-Diflopiperidin-1-yl)pyrimidin-4-yI)-4-((2-
hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,031

6-26-2

(R)-N-(2-(4,4-Diflopiperidin-1-yl)pyrimidin-4-yl)-4-((2-
hydroxy-1-metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,021

6-27-1

4-(((R)-2-Hydroxypropyl)sulfonamido)-N-(6-metyl-2-((R)-2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,162
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6-27-2

4-(((S)-2-Hydroxypropyl)sulfonamido)-N-(6-metyl-2-((R)-2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,151

6-28-1

(R)-4-((2-Hydroxypropyl)sulfonamido)-N-(6-metyl-2-(3,3,3-
triflopropoxy)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,068

6-28-2

(8)-4-((2-Hydroxypropyl)sulfonamido)-N-(6-metyl-2-(3,3,3-
triflopropoxy)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,071

6-29

N-(2-(4,4-Diflopiperidin-1-yl)pyridin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,017

6-30

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyridin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,0384

6-31-1

(R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((1-(1-hydroxyetyl)xyclopropan)-1-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,324

6-31-2

(8)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
((1-(1-hydroxyetyl)xyclopropan)-1-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,281

6-32-1

(R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,112

6-32-2

(8)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,141

6-33-1

4-(((S)-2-Hydroxypropyl)sulfonamido)-N-(2-((R)-2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,115

6-33-2

4-(((R)-2-hydroxypropyl)sulfonamido)-N-(2-((R)-2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,086

6-34

5-Clo-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-
4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,0922

6-35

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-5-metyl-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,144

6-36

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-5-metoxy-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,114

6-37

N-(2-(4,4-Diflopiperidin-1-yl)-6-(2-hydroxypropan-2-
yl)pyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,125

6-38

N-(2-(4,4-Diflopiperidin-1-yl)-6-etylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,060
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6-39

N-(6-Xyclopropyl-2-(4,4-diflopiperidin-1-yl)pyrimidin-4-yl)-
4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,225

6-40

(R)-4-((2-Hydroxyetyl)sulfonamido)-N-(6-(2-hydroxypropan-
2-y1)-2-(2-metylmorpholino)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,161

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,023

(R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-5-
flo-4-((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,091

(S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-5-
flo-4-((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,073

(R)-5-Flo-4-((2-hydroxyetyl)sulfonamido)-N-(2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,078

9-2

(R)-5-Flo-4-((2-hydroxyetyl)sulfonamido)-N-(6-metyl-2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,158

10-1

(R)-N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,083

10-2

(S)-N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((2-hydroxypropyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,073

11-1

(S)-4-((2-Hydroxyetyl)sulfonamido)-N-(2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,037

11-2

4-((2-Hydroxyetyl)sulfonamido)-N-(2-isopropyl-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,027

11-3

N-(2-Xyclopropyl-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,049

11-4

N-(2-Xyclobutoxy-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,018

11-5

N-(2-(3-Floazetidin-1-yl)-6-metylpyrimidin-4-yI)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,032

11-6

N-(2-(3-Floazetidin-1-yl)pyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,068

11-7

N-(2-(3,3-Difloazetidin-1-yl)pyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,023
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11-8

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(2-oxa-6-
azaspiro[ 3,3 Jheptan-6-yl)pyrimidin-4-y1)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,640

11-9

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(6-oxa-1-
azaspiro[3,3 Jheptan-1-yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,128

11-10

N-(2-(3-(Diflometoxy)azetidin-1-yl)-6-metylpyrimidin-4-yl)-
4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,192

11-12

N-(2-(1,1-Diflo-5-azaspiro[ 2,3 |hexan-5-yl)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,093

11-13

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(3-
(triflometyl)azetidin-1-yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,067

11-14

N-(2-(3-Xyanoazetidin-1-yl)-6-metylpyrimidin-4-yl1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,172

11-15

4-((2-Hydroxyetyl)sulfonamido)-N-(2-(3-(2-hydroxypropan-
2-ylazetidin-1-yl)-6-metylpyrimidin-4-y1)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,935

11-16

N-(2-(3-Hydroxy-3-metylazetidin-1-yl)-6-metylpyrimidin-4-
y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

1,01

11-17

N-(2-(3-Xyclopropyl-3-hydroxyazetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

1,09

11-18

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(5-
azaspiro[2,3 Jhexan-5-yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,064

11-19

N-(2-(3-Hydroxy-3-(triflometyl)azetidin-1-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,205

11-20

N-(2-(Azetidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,0483

11-21

(S)-N-(2-(3-(1-Hydroxyetyl)azetidin-1-yl)-6-metylpyrimidin-
4-yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,704

11-22

4-(Xyclopropansulfonamido)-N-(2-(3,3-difloazetidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,788

11-23

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(oxetan-3-sulfonamido)-2-(6-azaspiro[ 2.5 ]octan-6-
yl)benzamit

0,0489

11-24

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(metylsulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,0551
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11-25

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(5-
azaspiro[2,4heptan-5-yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,0176

11-26

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(pyrolidin-1-
yl)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,0716

11-27

(R)-N-(2-(3-Flo-3-metylpyrolidin-1-y1)-6-metylpyrimidin-4-
y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[ 2.5 ]octan-
6-yl)benzamit

0,020

11-28

N-(2-(2-Azabixyclo[3,1,0]hexan-2-yl)-6-metylpyrimidin-4-
y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,059

11-29

N-(2-((1R,5S5)-3-Azabixyclo[3,1,0]hexan-3-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,020

11-30

N-(2-(3,3-Diflopyrolidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,033

11-31

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(6-
azaspiro[2.5]octan-6-yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,146

11-32

N-(2-((1R)-1-Hydroxy-3-azabixyclo[3,1,0]hexan-3-yl)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,193

11-33

N-(2-(4-Xyanopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,088

11-34

(R)-N-(2-(3-Xyanopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,092

11-35

(S)-N-(2-(3-Xyanopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,043

11-36

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(piperidin-1-
yl)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,082

11-37

4-((2-Hydroxyetyl)sulfonamido)-N-(2-(4-hydroxypiperidin-
1-yl)-6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,144

11-38

N-(2-(4-Hydroxy-4-metylpiperidin-1-yl)-6-metylpyrimidin-4-
yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,065

11-39

N-(2-(3,3-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,045

11-40

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(7-azaspiro[3.5nonan-7-
yl)benzamit

0,109
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11-41

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-
(4,4-dimetylpiperidin-1-y1)-4-((2-
hydroxyetyl)sulfonamido)benzamit

0,127

11-42

N-(2-((1R)-1-Hydroxy-3-azabixyclo[4.1.0]heptan-3-yl)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,034

11-43

N-(2-((1R,6R)-3-Azabixyclo[4.1.0]heptan-3-yl)-6-
metylpyrimidin-4-yl)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,035

11-44

N-(2-((1S,6R)-2-Azabixyclo[4.1.0]heptan-2-yl)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,033

11-45

(5)-4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(2-
metylmorpholino)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,035

11-46

N-(2-(2,2-Dimetylmorpholino)-6-metylpyrimidin-4-yl1)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,150

11-47

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(4-oxa-7-
azaspiro[2.5]octan-7-yl)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,095

11-48

N-(2-((3S,5R)-3,5-Dimetylmorpholino)-6-metylpyrimidin-4-
y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,095

11-49

N-(2-((3S,55)-3,5-Dimetylmorpholino)-6-metylpyrimidin-4-
y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,245

11-50

N-(2-((3R,5R)-3,5-Dimetylmorpholino)-6-metylpyrimidin-4-
y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,187

11-51

N-(2-(4-Flopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,020

11-52

N-(2-(4-Flo-4-metylpiperidin-1-yl)-6-metylpyrimidin-4-yl)-
4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,063

11-53

(8)-4-((2-Hydroxyetyl)sulfonamido)-N-(2-(3-
hydroxypiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,105

11-54

(R)-4-((2-Hydroxyetyl)sulfonamido)-N-(2-(3-
hydroxypiperidin-1-yl)-6-metylpyrimidin-4-y1)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,074

11-55

(R)-N-(2-(3-Flo-3-metylpiperidin-1-yl)-6-metylpyrimidin-4-
y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,041

11-56

N-(2-(4-Flopiperidin-1-yl)pyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,022
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11-57

N-(2-(4,4-Diflopiperidin-1-yl)pyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,022

11-58

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-flo-
4-((2-hydroxyetyl)sulfonamido)-6-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,071

11-59

4-((2-Hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
y1)-N-(2-(3,3,3-triflopropoxy)pyridin-4-yl)benzamit

0,058

11-60

4-((2-Hydroxyetyl)sulfonamido)-N-(2-metyl-6-(3,3,3-
triflopropoxy)pyridin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,084

11-61

4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-(3,3,3-
triflopropoxy)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,070

11-62

N-(2-((1-Hydroxy-2-metylpropan-2-yl)amino)-6-
metylpyrimidin-4-y1)-4-((2-hydroxyetyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,018

11-63

N-(2-(4,4-Diflopiperidin-1-yl)-3-flopyridin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,022

11-64

N-(2-(4,4-Diflopiperidin-1-y1)-3-flo-6-metylpyridin-4-yl1)-4-
((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,054

11-65

(R)-4-((2-Hydroxyetyl)sulfonamido)-N-(2-(2-
metylmorpholino)pyridin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,151

11-66

(R)-4-((2-Hydroxyetyl)sulfonamido)-N-(2-metyl-6-(2-
metylmorpholino)pyridin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,148

11-67

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-5-flo-
4-((2-hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5 Joctan-6-
yl)benzamit

0,034

11-68

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-y1)-4-((1-
(hydroxymetyl)xyclopropan)-1-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,053

11-69

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-
(hydroxymetyl)xyclopropan)-1-sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,099

11-70

(S)-N-(2-(3,3-Difloazetidin- 1-yl)-6-metylpyrimidin-4-yl)-2-
(6-azaspiro[2.5]octan-6-yl)-4-((tetrahydrofuran)-3-
sulfonamido)benzamit

0,072

11-71

(R)-N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-2-
(6-azaspiro[2.5]octan-6-yl)-4-((tetrahydrofuran)-3-
sulfonamido)benzamit

0,042

11-72

(S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-2-
(6-azaspiro[2.5]octan-6-yl)-4-((tetrahydrofuran)-3-
sulfonamido)benzamit

0,135
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11-73

(R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-2-
(6-azaspiro[2.5]octan-6-yl)-4-((tetrahydrofuran)-3-
sulfonamido)benzamit

0,079

11-74

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-y1)-4-((1-
metylxyclopropan)-1-sulfonamido)-2-(6-azaspiro[2.5]octan-
6-yl)benzamit

0,094

11-75

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-y1)-4-((1-
metyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,056

11-76

(R)-N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-y1)-4-
((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,020

11-77

(S)-N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-y1)-4-
((2-hydroxy-1-metyletyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,034

11-78

4-((Xyclopropylmetyl)sulfonamido)-N-(2-(3,3-difloazetidin-
1-yD)-6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,125

11-79

4-((2-Hydroxyetyl)sulfonamido)-N-(2-isopropoxy-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,057

11-80

(R)-4-((2-Hydroxyetyl)sulfonamido)-N-(6-metyl-2-
((tetrahydrofuran-3-yl)oxy)pyrimidin-4-yl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,117

11-81

N-(2-(4-Flopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(metylsulfonamido)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,060

11-82

4-(Etylsulfonamido)-N-(2-(4-flopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,051

11-83

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1,1-
dimetyletyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,098

12

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,076

13-1

(S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
((1-hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,057

13-2

(R)-N-(2-(4,4-diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((1-hydroxypropan-2-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,064

14

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-((1-
hydroxy-2-metylpropan-2-yl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,122

14-1

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(oxetan-3-ylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,182

14-2

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(etylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,108

14-3

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(isopropylsulfonyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,128
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14-4

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-((2-
hydroxy-2-metylpropyl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,806

14-5

4-(xyclopropylsulfonyl)-N-(2-(4,4-diflopiperidin-1-yl1)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,826

14-6

4-(tert-Butylsulfonyl)-N-(2-(4,4-diflopiperidin-1-y1)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

1,88

14-7

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(((3R,4R)-4-hydroxytetrahydrofuran-3-yl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,094

14-8

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
(((3S,4S)-4-hydroxytetrahydrofuran-3-yl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,097

14-9

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(((1R,2R)-2-hydroxyxyclopentyl)sulfonyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,195

N-(2-(4,4-Difloxyclohexyl)-6-metylpyrimidin-4-yl)-4-((2-
hydroxyetyl)sulfonamido)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,017

16-1

(R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((2-flo-1-(hydroxymetyl)etyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,089

16-2

(S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((2-flo-1-(hydroxymetyl)etyl)sulfonamido)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,096

17

N-(2-(4,4-Diflopiperidin-1-yl)pyridin-4-yl)-4-(N-(2-
hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,023

17-1

4-(N-(2-Hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
y1)-N-(2-(3,3,3-triflopropoxy)pyrimidin-4-yl)benzamit

0,027

17-2

4-(N-(2-Hydroxyetyl)sulfamoyl)-N-(6-metyl-2-(3,3,3-
triflopropoxy)pyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,042

17-3

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-(N-
(2-hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,063

17-4

N-(2-(4,4-Diflopiperidin-1-yl)pyrimidin-4-yl)-4-(N-(2-
hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,023

17-5

N-(2-(3,3-Difloazetidin-1-yl)-6-metylpyrimidin-4-yl)-4-(/NV-
(2-hydroxyetyl)sulfamoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,133

17-6

(R)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(N-(1-hydroxypropan-2-yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,127

17-7

(S)-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(N-(1-hydroxypropan-2-yl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,147
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17-8

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-(N-
(2-hydroxy-2-metylpropyl)sulfamoyl)-2-(6-
azaspiro[2.5]octan-6-yl)benzamit

0,286

18-1

2-(6-Azaspiro[2.5]octan-6-y1)-4-(R-
xyclopropylsulfonimidoyl)-N-(2-(4,4-diflo-1-piperidinyl)-6-
metyl-4-pyrimidinyl)benzamit

0,064

18-2

2-(6-azaspiro[2.5]octan-6-yl)-4-(S-
xyclopropylsulfonimidoyl)-N-(2-(4,4-diflo-1-piperidinyl)-6-
metyl-4-pyrimidinyl)benzamit

0,057

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-
(oxetan-3-sulfonimidoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,163

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-y1)-4-(S-
metylsulfonimidoyl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,438

2-(6-Azaspiro[2.5]octan-6-yl)-N-(2-(4,4-diflo-1-pieridinyl)-
6-metyl-4-pyrimidinyl)-4-(S-etylsulfonimidoyl)benzamit

0,078

2-(6-Azaspiro[2.5]octan-6-yl)-N-(2-(4,4-diflo-1-pieridinyl)-
6-metyl-4-pyrimidinyl)-4-(R-etylsulfonimidoyl)benzamit

0,035

N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
(propan-2-ylsulfonimidoyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,175

19-6

4-(xyclopropansulfonimidoyl)-N-(2-(4,4-diflopiperidin-1-
yl)pyridin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,042

19-7

2-(6-Azaspiro[2.5]octan-6-y1)-4-(S-
xyclopropylsulfonimidoyl)-N-(6-methy-2-((2R)-2-metyl-4-
moprpholinyl)-4-pyrimidinyl)benzamit

0,195

19-8

2-(6-Azaspiro[2.5]octan-6-yl)-4-(R-
xyclopropylsulfonimidoyl)-N-(6-methy-2-((2R)-2-metyl-4-
moprpholinyl)-4-pyrimidinyl)benzamit

0,078

19-9

4-(xyclopropansulfonimidoyl)-N-(2-(3,3-difloazetidin-1-yl)-
6-metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,069

20

(N'-(2-(4,4-Diflopiperidin-1-y1)-6-metylpyrimidin-4-y1)-2-(6-
azaspiro[2.5]octan-6-yl)terephthalamit

0,119

21

4-(Azetidin-3-ylsulfonyl)-N-(2-(4,4-diflopiperidin-1-yl)-6-
metylpyrimidin-4-yl)-2-(6-azaspiro[2.5]octan-6-yl)benzamit

0,040

22

4-N-(2-(4,4-Diflopiperidin-1-yl)-6-metylpyrimidin-4-yl)-4-
((1-metylazetidin-3-yl)sulfonyl)-2-(6-azaspiro[2.5]octan-6-
yl)benzamit

0,406

Séang ché dugc mo ta & mc dd chi ti€t nao dé bang cach minh hoa va 14y vi dy,

dé cho rd rang va d& hiéu. Ngudi c6 tinh do trung binh trong linh vuc hiéu ring cac thay

ddi va cai bién c¢6 thé duge thuc hanh trong pham vi cta cdc yéu cau bao hd kém theo.

Do d6, can hiéu ring phan md ta trén ddy dugc dy dinh 12 dé minh hoa va khong 1am

gi6¢i han. Pham vi cla sang ché, do do6, can dugc x4c dinh ma khong tham chi€u dén

phin mé ta trén day, ma thay vi thé duoc xac dinh biang cach tham chiéu dén cac yéu
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cau bao ho kém theo sau diy, cung vdi pham vi day dd cia cic dang twong duong véi
cac yéu cau bao hd dugc néu trén.

T4t ca c4c bang sang ché, don sang ché va tai liéu cong bd duge vién din trong
ban mé ta nay dugc két hgp ¢ ddy dé tham khao dén toan bd ndi dung cia ching cho
moi muc dich dén cting pham vi nhur thé mdi bang sdng ché, don séng ché hogc tai lieu

cOng bo riéng 1¢é dugce chi ra riéng 1é nhu vay.
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YEU CAU BAO HQ
1. Hop chét c6 cong thuc I:
R4
5
NT R RX
M i
1/ Rg
R2 X N
R3
R7 R
R® (D

hoidc mudi duge dung bit ky cua ching, trong do:
X'1a N ho#c -CR;
R! 1a -CN, hodc nhém -Z-R? trong d6 Z la -Copsalk-, -NR!!-, -NR!'SO,-,

_SONR!-, -NR!-S(=0)(=NH), -S(=0)(=NH)-, -S-, -S(=0)-, -SOz-, Coalk-O-,
-(C=0)-, -(C=O)NR!!-, -C=N(OH)-, hoiic -NR!'!(C=0); hoic

nhém -Z-R!? 13 -N=S(=0)~(R'2),, trong d6 cip hai R'? theo cach khac c6 thé két
hop véi nguyén tir luu huynh duoc gin vao mdi trong s6 chung dé tao thanh vong don
vong c6 3, 4, 5, hoac 6 canh no hodc no mot ph'?ln chra 0, 1, 2 hodc 3 nguyén tir N va 0,

1, hodc 2 nguyén tir dugc chon tir nhém bao gdm O va S;

R? 1a halo hoic nhém -Y-RB, trong d6 Y 1a -Cosalk-, -NH-(CHa)o-
4, -C(=0)NR¥(C1.4alk), -O-Co-salk-, S, S=0, S(=0), -SONR3, hoiic -S(=0)(=NH)-;

R31a H, Ci.salk, hodc Cishaloalk;
R*1a H, halo, R** hodc R*;
R’ 1a H, halo, Ci.salk, hoic Ci.shaloalk;

R® 1a H, halo, Cisalk, Cishaloalk, -O-Ci-salk, hodc -O-R%; trong d6 R 1a vong
don vong ¢6 3, 4, 5, hodc 6 canh no hodc no mot phé‘m chtra 0, 1, 2 hodc 3 nguyén tit N

va 0, 1, hoac 2 nguyén tr dugc chon tir nhém bao gém Oovas;
R’ 1a H, halo, Ci-salk, hodc Ci.shaloalk;
R3 14 H, halo, Cisalk, Cishaloalk, -OH, -O-R®, hogc -O-R?;

R’ 1a H, halo, C1-salk, hodc Ci-shaloalk;
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R10a
R1Of R10b
R106
R1OC
R . A . R10d \
R* dugc chon tr nhém gom cé M«L« va

moi '[I‘Ol’lg ) R]Oa, wa, RlOc’ RIOd, RlOe, RlOf, RlOg’ Rth’ RlOi’ va Rle 1a H, halo,

RlOk, hOéC RlOl;

hodc theo cach khac, mdi trong sb cap R va R'%, cap R1%va R1%, cap R0 va
R cip R1%va R1% hogic cap R vaR1% | doc lap, c6 thé két hop véi nguyén tir cacbon
duoc gén vao moi trong s6 chung d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>