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Linh vuc ki thuat dwge dé cip

Sang ché @& cap dén cac hop chét hoat dong hudng dén thu thé hat nhén, cac ché
phim duoc chira cac hop chit, va mé ta phwong phép diéu tri cac bénh hogc rdi loan viém,
chuyén hoa, ung thu va tw mién sir dung céc hop chét.

Tinh trang k§ thuit cia sang ché

Céc thu thé hat nhan 14 ho c4c nhén t6 phién ma tham gia vao viéc diéu chinh cac
chirc nang sinh ly hoc, nhu biét héa té bao, phat trién phéi, va sinh 1y hoc co quan. Céc thy
thé hat nhan con dugc coi 1a yéu t6 didu chinh bénh ly quan trong & cac bénhnhu ung thu,
bénh déi thdo dudng, va cac rbi loan tur mién.

Céc vi du cua cac thu thé hat nhan bao g?)m thu thé doc than lién quan dén thu thé
axit retinoic hat nhan (RORs). RORs gdm bén ving chinh: ving A/B diu tn cling N, ving
lién k&t ADN, ving ban 18 va ving lién két phdi tir. Lién két phdi tir vao ving lién két phéi
tr duoc biét 13 tao ra cac thay ddi hinh thai trong ving tao ra tic dong xudi dong. Cac
isoform khac nhau tdn tai va céc isoform nay khéc nhau chi trong viing A/B diu tin cing N
cua chang.

RORs gdm ba thanh phén, cu thé 12 ROR alpha (RORa), ROR beta (RORP) va
ROR gamma (RORy hoidc RORc).

RORa dugc bidu hién trong nhidu mé nhur t& bao Purkinje tiéu nfo, md gan, tuyén
\rc, co van, da, phbi, m& dong vat va than.

RORYy ciing c6 miu biéu hién rong va gﬁn day nhét d3 duoc phat hién c6 ba thanh
phin. Dén nay, nim bién thé ghép di duoc ghi nhan d& ma héa RORy cho hai isoform ctia
protein khdc nhau: RORyl va RORy2 (RORy2 con duoc biét 12 RORyt). Thong thudng
RORy duoc sit dung d& mo ta RORy1 va/hodc RORyt. RORy1 duge bidu hién trong nhiéu
mé va chi yéu dugc bidu hién & than, gan, va co van. Nguoc lai, biéu hién ctia RORyt dugc

gi6i han & céc co quan lympho nhu tuyén ttc. RORyt dwgc x4c dinh 1a yéu t6 diéu chinh
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chinh ctia biét héa t& bao Th17. Té bao Th17 are nhém phy ciia céc té bao T hd trg ma wu
tién 1a tao ra céc xytokin IL-17A, IL-17F, IL-21 va IL-22. Té bao Th17 va san phém cua
chuing duoc thé hién 13 duoc két hop véi bénh 1y cta nhidu cac rdi loan viém va ty mién &
nguoi.

Do d6 c6 bing chimg 14 RORa va RORy déng vai trd trong su phéat sinh bénh cta
cac bénh.

Cén mong mudn d& xuit cac hop chét ma didu bién hoat tinh cia RORa va/hodc
RORy dé dung trong didu tri cac bénh viém, chuyén héa va ty mién.
Ban chit k§ thuit ciia sing ché

Vi céc ly do néu trén, theo mot khia canh, sang ché dé cap dén hop chét c6 cong

thac (D):

R1 R4a (R4b)n

Rea N
/k Reb | R3¢
Rs Y T Rap
R Raa
cong thuc (I)

hoidc mudi duge dung, hydrat, solvat, dang da hinh, va chit déng phan 1ap thé cua

chung, trong do:
Y 1a NR hoic O;
R 14 hydro hoic C,4 alkyl duoc thé hoic khong duoc thé;

R; dugc chon tir nhém bao gém hydro, -OH, halogen, C;4 alkyl dugc thé hoic
khéng duoc thé, C 4 alkoxy duogc thé hoic khéng dugc thé, va Cpy alkenyl dugc thé hodc
khong dugc thé;
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R, dugc chon tir nhém bao gém hydro, halogen, C,_4 alkyl duoc thé hodc khong
duoc thé, Cy4 alkoxy duogc thé hogc khéng dugc thé, -CN, va -OH;

hodc R va R, duoc két hop dé tao thanh vong dung hop dugc thé hodc khong dugce
thé; hoic R, va Rs, duoc két hop dé tao thanh vong dung hgp dugc thé hoic khong duoc
thé;

R4, duoc chon tir nhém bao gém hydro, halogen, -OH, C, alkyl duoc thé hoic
khong duoc thé, C;-Cg alkoxy duoc thé hodc khong duoc thé, Cy alkenyl duoc thé hoic
khéng dugc thé, aryl dugc thé hoic khong dugc thé, aryl-C, alkyl duoc thé hogic khong
dugc thé, C3-Cg xycloalkyl dugc thé hoic khong duoc thé, heteroaryl dugc thé hoic khong
duoc thé, va heteroaryl-C,.¢ alkyl duoc thé hodc khong dugc thé;

R4, duoc chon tir nhém bao gém hydro, oxo, halogen, -OH, C,4alkyl dugc thé hoic
khong dugc thé, Cy4alkoxy duogc thé hoic khong dugc thé, va -C(=0)R,;

R5 ducyc chon tr nhém bao gém -(CRgRg)pORlz, -(CRgRg)p-CR13R14Rl§, -
(CRgRy)p-C(=0)ORy, va -(CR3Ro)p-C(=O)NRgRy;

n va p 1a cac sé nguyén doc lap duoc chon tir nhém bao gdm 0, 1, 2, 3 va 4;

Réa, Rep dc 1dp dugce chon tir nhoém bao gém hydro, halogen, C,¢alkyl dugc thé
hoic khong dugc thé, C,.¢alkenyl duoc thé hoic khéng duoc thé, C,.¢alkynyl dugc thé hoic
khong duoc thé, Cy.alkoxy dugc thé hoic khong dugc thé, C,_¢ heteroalkyl duoc thé hodc
khong dugce thé, Cs4 xycloalkyl dugc thé hoic khong dugc thé, Cs.4 xycloalkenyl dugc thé
hoéc khong duoc thé, C,. heteroalixyclyl dugc thé hodc khong duogc thé, aryl dugc thé hodc
khong duoc thé, va heteroaryl duoc thé hoic khong dugc thé, hodc Re, va Re, dugc léy cung
nhau dé tao thanh nhém oxo hoic hé vong dugc chon tir Cy¢ xycloalkyl dugc thé hoic
khong dugce thé, Cy.g heteroalixyclyl dugc thé hodc khong dugc thé, hoic Re, va Ry; duoc
14y cting nhau d& tao thanh hé vong dugc chon tir Cs. xycloalkyl duoc thé hoic khong duoc
thé, va C,.s heteroalixyclyl dugc thé hoic khong dugc thé;

R7, Rg, Ro, va Ry, d6c 18p dugc chon tir nhém bao gdm hydro, Cy.¢alkyl dugc thé
hoic khong dugc thé, C.¢xycloalkyl duge thé hoic khong dugc thé, va C,.o heteroalixyclyl

dugc thé hoic khong duoc thé;
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R;¢ duoc chon tir nhém bao gém C1.6 alkyl, C,¢ alkoxy, -OH, -NH,, -NH(C, 4
alkyl), -N(Cy.¢ alkyl),, and C;_; xycloalkyl,

R3 khdéng cé mit, hodc dugce chon tir nhém bao gém hydro, -CN, -OH, C,¢alkyl
duoc thé hoic khong dugc thé, C, alkenyl duoc thé hoiic khong dugc thé, Cyalkoxy duogc
thé hodic khong duoc thé, Csg xycloalkyl dugc thé hoic khong dugc thé, C; ¢ xycloalkenyl
duoc thé hoic khong dugc thé, va -(CRgR)p-C(=0)ORj, -(CRgRo)p-SO,R5, va -(CRgRo)p-
C(=O)NRgR;

R4 va Ry5 ddc lap duge chon tir nhém bao gém hydro, va C, alkyl dugc thé hoic
khong duoc thé, Cs. xycloalkyl dugc thé hodic khong duoc thé, va Cpo heteroalixyclyl dugc

thé hoic khong duoc thé; hoic

Ry4 va Rys duge két hop dé tao thanh hé vong duoc chon tir nhém bao gém Css
xycloalkyl dugc thé hoic khong duogc thé, C,. xycloalkenyl dugc thé hoic khong dugc thé,
C,.9 heteroalixyclyl dugc thé hoic khong dugce thé, aryl dugc thé hoic khong dugce thé, va
heteroaryl dugc thé hoic khong dugc thé;

B 14 hé vong dugc chon tir nhém bao gém aryl, heteroaryl, va, C,-Cy
heteroalixyclyl;

R3, dugc chon tir nhém bao g6m Ci.salkyl dugc thé hoic khong duogc thé, C.6
alkoxy duogc thé hoic khong dugc thé, aryl dugc thé hoic khong duoc thé, heteroaryl dugc
thé hodc khong dugc thé, C, ¢ xycloalkyl dugc thé hogic khéng dugc thé, Cs.g xycloalkenyl

duogc thé hoic khong duoc thé, va C, heteroalixyclyl dugc thé hoic khong dugc thé;

Rsp va Rje, doc 18p duge chon tir nhém bao gém hydro, -CN, C,s alkyl dugc thé
hodc khong dugc thé, C. alkoxy dugc thé hoic khong duoc thé, aryl duoc thé hoic khong
dugce thé, heteroaryl dugc thé hoic khong dugc thé, Cs¢ xycloalkyl dugc thé hodc khong
duoc thé, Cs. xycloalkenyl dugc thé hoic khong dugc thé, Cp heteroalixyclyl dugc thé
hoac khong duoc thé, -(CRgRo)p-C(=0)OR7, va -(CRgRy)p-C(=O)NRgRy, hodc Rjp va Rse
dugc két hop dé tao thanh nhém oxo hoic hé vong duoc chon tir nhém bao gém Csg
xycloalkyl dugc thé hodc khong duoc thé, Cs.s xycloalkenyl dugc thé hoic khong dugc thé,

C,9 heteroalixyclyl dugc thé hoic khong duoc thé; holic
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Rsp, va Ry, hoidc Ry, duoc két hop dé tao thanh vong dung hop, va trong d6 mdi khi
R, 12 hydro R, khong thé 1a chloro, va véi diéu kién 12 hop chét khong phai 1a

o 0 , hodc

QoY

Theo khia canh khéc, R va R, hodc R, va R;, duge két hop dé tao thanh vong dung
hop. Theo mét khia canh khéc, Rs 14 -(CRgRg)p-C(=0)OR, hodc -(CRgRy)p-C(=O)NRgR,.
Tuy ¥, Rs is -(CRgRg)p-CR 3R 4R 5 trong d6 R4 va Rys duoc két hop dé tao thanh hé vong.

Theo mot khia canh khéc, sang ché d& xuét ché phém dugc chira hop chét thudc loai
dugc md ta trén day va it nhit mét ta duge duge dung.

Theo mdt khia canh khéc nita, hop chét hogic ché phdm dugc mé ta trén ddy dé ding
trong li¢u phép chita bénh.

Theo mot khia canh khac, hop chét hosic ché phdm dugc mé ta trén day dé ding
trong diéu tri va/hoic ngan ngtra bénh hodc r6i loan viém, chuyén héa va tu mién.

Theo mot khia canh khéc, hgp chét hoic ché phém dugc mo ta trén day dé diéu bién
hoat tinh cta thu thé ddc than lién quan dén thu thé axit retinoic (ROR).
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M0 ta vin tit cac hinh vé
Hinh 1 minh hoa mAu thttr dugc danh ddu TAMRA.
Hinh 2 minh hoa céc dic diém cia thir nghiém phén cuc huynh quang (FP) v6i mau
thir duge danh ddu TAMRA dugc sir dung trong thir nghiém FP
M5 ta chi tiét sang ché
Dinh nghia
Trir khi ¢6 quy dinh khac, tit ca cac thut ngit k§ thuat va khoa hoc dugc sir dung &
day c6 cling nghia nhu thuong duge hiéu boi chuyén gia trong linh vue. Tt ca cac sang ché,
don, don da cong bd va céc cong b khéc duge két hop vao day béng cach vién din toan bo.
Trong trudng hop ma cé nhiéu dinh nghia cho thut ngit & ddy, cac dinh nghia trong phin
nay duoc st dung trir khi c6 quy dinh khéc.
Nhu duge st dung & day, bét ky (cac) nhom "R" nhu, khong gidi han, R;, R, Rs, Ry,
Rs, Rg, Ro, va Ry, thé hién céc phén tir thé ma c6 thé dugc gin vao nguyén tir xac dinh.
Danh séch khéng gi6i han cia cac nhém R bao gdm nhung khong giéi han & hydro, alkyl,
alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, va heteroalixyclyl.
Néu hai nhém "R" dugc lién két cong héa tri v6i cing nguyén ti hodc véi nguyén tir lién k&,
sau d6 chung c6 thé "duoc 14y cing nhau" hodc "duoc két hop" nhu dwgc xac dinh & day dé
tao thanh nhém xycloalkyl, aryl, heteroaryl hoic heteroalixyclyl. Vi du, khong gi6i han, néu
R, va Ry, cia nhom NR,R;, dugc xac dinh 1a "duogc le‘iycfmg nhau" hodc "duoc két hop", c6
nghia 13 ching duoc lién két cong hoa tri véi nhém khac & cac nguyén tir tin ciing cia ching
dé tao thanh vong ma bao gbm nito:
—NZ Ez
Nhu da duogc biét dén bdi ngudi c6 hiu biét trung binh trong linh vyc, bt ky nhém
dugc cho dugce boc 19 & day co thé bao gém (céc) hydro khac ngoai (cac) nhém dugce cho boi
nhém R, 13 hydro, gén vao nhom.
Bét cir khi nao nhém dugc md ta 1a "duoc thé hoic khong dugc thé," néu dugc thé,
(c4c) phin tir thé (ma c6 thé c6 mat mot hodic nhidu lan, nhu 1, 2, 3 hodc 4 14n) doc 1ap dugc
chon tir alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl,
heteroalixyclyl, aralkyl, heteroaralkyl, (heteroalixyclyl)alkyl, hydroxy, oxo, alkoxy, aryloxy,
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axyl, este, O-carboxy, mercapto, alkylthio, arylthio, xyano, halogen, cacbonyl, thiocacbonyl,
C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro, silyl, sulfenyl, sulfinyl, sulfonyl,
haloalkyl, haloalkoxy, trihalometansulfonyl, trihalometansulfonamido, va amino, bao gém

cac nhom amino duge theé don va déi, va cac dan xuit duoc bao vé cia chung.

Khi phén ttr thé trén nhém duge cho 13 "dugc thé," chinh phén tir thé duoc thé bing
mot hogc nhiéu phan tir thé duge néu. Khi phin tir thé duoc vién din duoc thé, nghia 1a mét
hogc nhiéu nguyén tir hydro trén phén tir thé duoc vién din c6 thé duoc thay thé bang (cac)
nhom riéng 1€ va doc 14p dugc chon tir alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl,
xycloalkynyl, aryl, heteroaryl, heteroalixyclyl, aralkyl, heteroaralkyl, (heteroalixyclyl)alkyl,
hydroxy, oxo, alkoxy, aryloxy, axyl, este, O-carboxy, mercapto, alkylthio, arylthio, xyano,
halogen, cacbonyl, thiocacbonyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro,
silyl, ~sulfenyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy, trihalometansulfonyl,
trihalometansulfonamido, va amino, bao gém cac nhém amino duoc thé don va ddi, va cac
dan xuét dugc bao vé ciia chiing. Nhém béo vé ma c6 thé tao thanh cic din xuit bao vé cia
cac phan tir thé trén 13 da biét dbi véi chuyén gia trong linh vuc va c6 thé duoc tim thiy
trong céc tai liéu Greene va Wuts, Protective Groups in Organic Synthesis, T4i ban lan thu
3, John Wiley & Sons, New York, NY, 1999, ma duoc két hop vao day béng cach vién dan

toan bd.

Nhu dugc sir dung & diy, "Cp, dén C,," "C,-C," hogc "Cp.," trong d6 "m" va "n" 1a
céc s6 nguyén dé cap dén sb nguyén tir cacbon trong nhém lién quan. Nghia 13, nhém c6 thé
chira tr "m" dén "n", bao gbm, nguyén tir cacbon. Do d6, vi du, nhém "C; dén C alkyl" dé
cdp dén tAt ca cic nhom alkyl ¢6 tir 1 dén 6 cacbon, tirc 14, CHs-, CH;CH,-, CH;CH,CH,-,
(CH3),CH-, CH;CH,CH,CH,-, CH;CH,CH(CH3)-, CH;CH(CH);CH,-, CH;CH(CH);CH,-
va (CH;);C-. Néu khéng c6 "m" va "n" duoc chi dinh lién quan d&n nhém, khoang réng nhét

dugc md ta trong cac dinh nghia nay duoc gia dinh.

Nhu dugc sir dung & ddy, "alkyl" dé cap dén nhém mach hydrocacbon mach thing
hodc mach nhanh ma bao hoa hoan toan (khdng c6 lién két d6i hoic ba). Nhom alkyl c6 thé
c6 1 dén 20 nguyén tir cacbon (bat ctr khi ndo xuét hién & day, khoang sé nhu "1 dén 20" dé
cap dén mbi s6 nguyén trong khoang dugc cho; vi du, "1 dén 20 nguyén tr cacbon" nghia l1a

nhém alkyl c¢6 thé gdm 1 nguyén tir cacbon, 2 nguyén tir cacbon, 3 nguyén tir cacbon, v.v.,
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dén va bao gdm 20 nguyén tir cacbon, mic du dinh nghia ndy con bao gdm su xuét hién cua
thuét ngir "alkyl" khi khong c6 khoang s6 dugc chi ra). Nhém alkyl c6 thé cling 1a alkyl kich
thudc trung binh c6 tir 1 dén 10 nguyén tir cacbon, nhu "C,.¢". Nhém alkyl con c6 thé 1a
alkyl thip hon c6 tir 1 dén 4 nguyén ti cacbon. Nhém alkyl ctia cac hop chét c6 thé duoc
xé4c dinh 13 "C;-C4 alkyl," "C,4 alkyl" hoic x4c dinh twong tu. Chi nhim muc dich vi du,
"C;-C4 alkyl" hodc "C4 alkyl" chi ra ring c6 mot dén bbn nguyén tir cacbon trong mach
alkyl, cu thé 13, mach alkyl dwoc chon tir nhém bao gdm metyl, etyl, propyl, iso-propyl, n-
butyl, iso-butyl, sec-butyl, va t-butyl. Cc nhém alkyl chinh bao gdm, nhung 14 khéng bi
gioi han 6, metyl, etyl, propyl, isopropyl, butyl, isobutyl, tertiary butyl, pentyl, hexyl, va
twong tw. Khi duge thé, (cdc) nhém thé 14 mét hosic nhidu nhém riéng 1é va doc 1ap duoc
chon tr alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl,
heteroalixyclyl, aralkyl, heteroaralkyl, (heteroalixyclyl)alkyl, hydroxy, oxo, alkoxy, aryloxy,
axyl, este, O-carboxy, mercapto, alkylthio, arylthio, xyano, halogen, cacbonyl, thiocacbonyl,
C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro, silyl, sulfenyl, sulfinyl, sulfonyl,
haloalkyl, haloalkoxy, trihalometansulfonyl, trihalometansulfonamido, va amino, bao gém

cac nhém amino dugc the don va d6i, va cac din xudt dugc bao vé cua chung.

Nhu duge st dung & ddy, "alkenyl" d& cip dén nhém alkyl ma chia trong mach
hydrocacbon thing hodc nhanh mét hoic nhidu lién két doi. Néu hon mét lién két déi co
mit, céc lién két doi c6 thé dugc lién hop hoic khong dugce 1ién hop. Nhom alkenyl c6 thé
c6 2 dén 20 nguyén tir cacbon (bét cir khi nao xuét hién & day, khoang s6 nhu "2 dén 20" dé
cap dén mdi s nguyén trong khoang dugc cho; vi dy, "2 dén 20 nguyén tir cacbon" nghia 1a
nhém alkenyl c6 thé chira 2 nguyén tir cacbon, 3 nguyén ti cacbon, 4 nguyén tir cacbon,
v.v., &n va bao gdm 20 nguyén tir cacbon, mic du dinh nghia nay con bao gdm sy xuét
hién cua thuft ngft "alkenyl" khi khong c6 khoang s dugc x4c dinh). Khi dugc thé, (cac)
nhém thé 14 moét hodc nhié nhém riéng 1¢ va doc 1ap duoc chon tir alkyl, alkenyl, alkynyl,
xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, heteroalixyclyl, aralkyl,
heteroaralkyl, (heteroalixyclyl)alkyl, hydroxy, oxo, alkoxy, mercapto, alkylthio, xyano,
halogen, nitro, haloalkyl, haloalkoxy, vi amino, bao gdm c4c nhém amino dugc thé don va

dodi, va cac dan xuat duge bao vé cua chung.
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Nhu duge st dung & ddy, "alkynyl" dé cdp dén nhém alkyl ma chira trong mach
hydrocacbon thing hoic nhdnh mét hoc nhiu lién két ba. Nhém alkynyl c6 thé c6 2 dén
20 nguyén tir cacbon (bat ci khi nao xuit hién & day, khoang sb nhu "2 dén 20" d cap dén
mbi s& nguyén trong khoang dugc cho; vi du, "2 dn 20 nguyén tir cacbon" nghia 1 nhém
alkynyl c6 thé chira 2 nguyén tir cacbon, 3 nguyén tir cacbon, 4 nguyén tir cacbon, v.v., dén
va bao gdm 20 nguyén tir cacbon, mic di dinh nghia nay con bao gdm sy xudt hién cia
thuat ngit "alkynyl" khi khong c6 khoang s6 dwoc x4c dinh). Nhém alkynyl c6 thé duoc thé
hoic khong dugc thé. Khi duoc thé, (cic) phén tir thé c6 thé duoc chon tir cung nhom dugc

boc 10 ¢ trén lién quan dén viéc thé nhom alkenyl.

Nhu duge st dung & day, "khac loai" c6 thé duoc gén vao nhém va dé cap dén mot
hozc nhidu nguyén tir (c4c) cacbon va (c4c) nguyén tir hydro lién két trong nhém gin vao
dugc thay thé doc lap bﬁng cac di nguyén tir gidng hodc khac dugc chon tir nito, 0XYy,

photpho va lru huynh.

Nhu duge sir dung & day, "heteroalkyl," bdi chinh né hodc két hop véi thudt ngi
khac, @& cap dén nhém alkyl mach thrflng hoic mach nhé4nh chira s§ x4c dinh nguyén tir
cacbon, khi mot hoic nhidu nguyén tir cacbon, nhu 1, 2, 3 hoic 4 nguyén tr cacbon, va
(c4c) nguyén tir hydro lién quan dugc thay thé doc 14ap bing cic di nguyén tir gibng hoic
khac duoc chon tir nito, oxy va luu huynh. (C4c) nguyén tir cacbon duogc thay thé c6 thé &
gitta ho3c & cudi ctia nhém alkyl. Céc vi du ciia heteroalkyl bao gdm, nhung khong giéi han
9, -S-alkyl, -O-alkyl, -NH-alkyl, -alkylen-O-alkyl, v.v.

Nhu dugc st dung & ddy, "aryl" dé cap dén vong carboxyclic (toan b cacbon) hozic
hai hodc nhiéu vong dung hop (vong ma c6 chung hai nguyén tir cacbon lién k&) ma c6 hé
pi-dién tr duoc chuyén vi hoan toan. Cac vi du cua cac nhém aryl bao gém, nhung khong
gii han &, benzen, naphthalen va azulen. Nhém aryl ¢6 thé duoc thé. Khi dugc thé, nguyén
tir hydro duge thay thé béi (cac) nhém thé ma 13 mot hoic nhiéu nhém ddc lap dugc chon tir
alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl,
heteroalixyclyl, aralkyl, heteroaralkyl, (heteroalixyclyl)alkyl, hydroxy, oxo, alkoxy, aryloxy,
axyl, este, O-carboxy, mercapto, alkylthio, arylthio, xyano, halogen, cacbonyl, thiocacbonyl,
C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro, silyl, sulfenyl, sulfinyl, sulfonyl,

haloalkyl, haloalkoxy, trihalometansulfonyl, trihalometansulfonamido, va amino, bao gém
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cic nhém amino dugc thé don va ddi, va cac dan xuét duoc bao vé cua chung. Khi dugc thé,
céc phan tir thé trén nhém aryl ¢6 thé tao thanh vong khong thom duoc dung hgp vao nhom
aryl, bao gdm xycloalkyl, xycloalkenyl, xycloalkynyl, va heteroxyclyl.

Nhu duoc sir dung & day, "heteroaryl" dé cap dén hé vong thom don vong hodc da
vong (hé vong véi hé pi-dién tir duoc chuyén vi hoan toan), trong d6 it nhit mot trong céc
nguyén tir trong hé vong 13 di nguyén ti, tirc 13, yéu t6 khong phai 1a cacbon, bao gdm
nhung khong gi6i han &, nito, oxy va luu huynh. Cac vi du cua "heteroaryl" don vong bao
gém, nhung khoéng gi6i han &, furan, thiophen, phthalazin, pyrol, oxazol, thiazol, imidazol,
pyrazol, isoxazol, isothiazol, triazol, thiadiazol, pyridin, pyridazin, pyrimidin, pyrazin,
tetrazol, va triazin. Cac vi du cta "heteroaryl” da vong bao gdm, nhung khéng giéi han &,
quinolin, isoquinolin, quinazolin, quinoxalin, indol, purin, benzofuran, benzothiophen,
benzopyranon (vi du coumarin, chromon, va isocoumarin). Heteroaryl c6 thé duoc thé. Khi
dugc thé, nguyén tir hydro dugc thay thé béi (c4c) nhém thé ma 13 mdt hodc nhidu nhém
doc 18p duogc chon tir alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkynyl, aryl,
heteroaryl, heteroalixyclyl, aralkyl, heteroaralkyl, (heteroalixyclyl)alkyl, hydroxy, oxo,
alkoxy, aryloxy, axyl, este, O-carboxy, mercapto, alkylthio, arylthio, xyano, halogen,
cacbonyl, thiocacbonyl, C-amido, N-amido, S-sulfonamido, N-sulfonamido, nitro, silyl,
sulfenyl, sulfinyl, sulfonyl, haloalkyl, haloalkoxy, trihalometansulfonyl,
trihalometansulfonamido, va amino, bao gém cac nhém amino duge thé don va ddi, va cac
dan xut dugc bao vé cia chung. Khi dugc thé, cac ph?m ttr thé trén nhom heteroayl cé thé
tao thanh vong khoéng thom dugc dung hgp vao nhém aryl, bao gbém xycloalkyl,
xycloalkenyl, xycloalkynyl, va heteroxyclyl.

"Aralkyl" hodc "arylalkyl" 13 nhém aryl dwgc ndi, 1am phén tir thé, qua nhém
alkylen. Nhém alkylen va aryl cua aralkyl ¢6 thé duogc thé. Cac vi du bao gdm nhung khong
gi6i han & benzyl, benzyl dugc thé, 2-phenyletyl, 3-phenylpropyl, va naphthylalkyl Trong
mot sb trudng hop, nhém alkylen 14 nhém alkylen thip hon.

"Heteroaralkyl" hogc "heteroarylalkyl" 1 nhém heteroaryl dwgc ndi, 1am phin tir thé,
qua nhom alkylen. Nhém alkylen va heteroaryl clia heteroaralkyl c6 thé dugc thé. Cac vi du
bao gdm nhung khong gi6i han & 2-thienylmetyl, 3-thienylmetyl, furylmetyl, thienyletyl,
pyrolylalkyl, pyridylalkyl, isoxazolylalkyl, pyrazolylalkyl va imidazolylalkyl, va cac chit
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tuong tu dugc thé ciling nhu dwoc dung hop benzo ciia chung. Trong mot sb truomg hop,
nhém alkylen 12 nhém alkylen thip hon.

"Alkylen" 1 nhém thit mach thing, tao thanh céc lién két dé ni cac doan phan tir
qua nguyén tir cacbon tin cling ctia ching. Alkylen c6 thé c6 1 dén 20 nguyén tir cacbon.
Alkylen con c6 thé 13 alkylen kich thudc trung binh c6 tir 1 dén 10 nguyén tir cacbon, nhur
"C1s" Alkylen con c6 thé 14 alkylen thip hon c6 tir 1 dén 4 nguyén tir cacbon. Alkylen c6
thé dwoc xac dinh 1a "C;-Cy alkylen", "C;4 alkylen" hodc xac dinh twong ty. Cac vi du
khong gi6i han bao gdm, cdc nhém metylen (-CH,-), etylen (-CH,CH,-), propylen (-
CH,CH,CH,-), v& butylen (-(CH,),-). Trong truong hop 13 metylen, hai doan ndi dugc ndi

v6i cling nguyén tir cacbon. Nhém alkylen thip hon c6 thé duoc thé.

Nhu dugc st dung & ddy, "heteroalkylen" bdi chinh né hodc Kkét hop vai thuat ngi
khac d& cap dén nhom alkylen chira s6 x4c dinh nguyén tir cacbon trong d6 mét hoic nhiéu
trong cdc nguyén tir cacbon, nhu 1, 2, 3 hoic 4 nguyén tir cacbon, doc lap duoc thé b?mg cac
di nguyén tir giéng hoic khic dugc chon tir oxy, Ivu huynh va nito. Cic vi du cia
heteroalkylen bao gém, nhung khéng giéi han & -CH,-O-, -CH,-CH,-O-, -CH,-CH,-CH,-O-
, -CH,-NH-, -CH,-CH,-NH-, -CH,-CH,-CH,-NH-, -CH,-CH,- NH-CH,-, -O-CH,-CH,-O-
CH,-CH,-O-, -O-CH,-CH,-O-CH,-CH,-, va tuong tu.

Nhu duoc st dung & day, "alkyliden" d& cap dén nhém hoéa tri hai, nhu =CR'R", ma
duge gin vao mot cacbon cia nhém khéc, tao thanh lién két d6i. Nhom alkyliden bao gdm,
nhung khong gidi han &, metyliden (=CH,) va etyliden (=CHCH;). Nhu dugc st dung &
day, "arylalkyliden" dé& cép dén nhom alkyliden trong d6 hodc 1a R' hodc R" 1a nhém aryl.
Nhoém alkyliden c6 thé duoc thé.

Nhu duge sir dung & day, "alkoxy" dé cap d¢én nhém —OR trong d6 R 1a alkyl, vi du
metoxy, etoXy, n-propoxy, xyclopropoxy, 1-metyletoxy (isopropoxy), n-butoxy, iso-butoxy,
sec-butoxy, tert-butoxy, amoxy, tert-amoxy va tuwong tu. Alkoxy co6 thé duogc thé.

Nhu dugc sir dung & day, "alkylthio" dé cap dén Céng thirc —SR trong d6 R 14 alkyl
dugc xac dinh & trén, vi du metylmercapto, etylmercapto, n-propylmercapto, 1-
metyletylmercapto  (isopropylmercapto), n-butylmercapto, iso-butylmercapto, sec-

butylmercapto, tert-butylmercapto, va twong tu. Alkylthio c6 thé dugc thé.

-12-



30171

Nhu duge st dung & ddy, "aryloxy" va "arylthio" d& cap dén RO- va RS-, trong d6 R
la aryl nhu dugc xdc dinh & trén, vi dy, phenoxy, naphthalenyloxy, azulenyloxy,
anthracenyloxy, naphthalenylthio, phenylthio va twong ty. Cé aryloxy va arylthio déu c6 thé

duoc thé.

Nhu dugc sir dung & ddy, "alkenyloxy" dé cip dén Cong thuc —OR trong do R 1a
alkenyl nhu dugc xdc dinh & trén, vi du, vinyloxy, propenyloxy, n-butenyloxy, iso-

butenyloxy, sec-pentenyloxy, tert-pentenyloxy, va twong tw. Alkenyloxy c6 thé dugc thé.

Nhu duoc sir dung & ddy, "axyl" dé cap dén hydro, alkyl, alkenyl, alkynyl, hoic aryl
dugc ndi, 1am phan tir thé, thong qua nhém cacbonyl. Céc vi du bao gdém formyl, axetyl,

propanoyl, benzoyl, va acryl. Axyl c6 thé duoc thé.

Nhu dugc st dung & ddy, "xycloalkyl" dé cap dén (khong c6 lién két d6i) hé vong
hydrocacbon don hodc da vong bdo hoa toan bd. Khi gdm hai hoic nhidu vong, cac vong cd
thé ndi véi nhau bing cach dung hop, bic ciu hoic spiro. Cac nhém xycloalkyl c6 thé nim
trong khoang tir C5 d&én C;, nhu tir C; dén Cs. Nhom xycloalkyl ¢6 thé duge thé hodc khong
duoc thé. Cac nhém xycloalkyl chinh bao gbm, nhung khéng bi gi¢i han &, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, va twong tw. Néu dugc thé, (cac) phén tir thé c6 thé 1a
alkyl hodc duoc chon tir cdc nhém dugc chi ra & trén lién quan dén viéc thé ctia nhém alkyl
trir khi c6 chi dinh khéac. Khi dugc thé, cac phin tir thé trén nhém xycloalkyl c6 thé tao
thanh vong thom dugc dung hop vao nhém xycloalkyl, bao gém aryl va heteroaryl.

Nhu dugc st dung & day, "xycloalkenyl" dé cdp dén nhom xycloalkyl ma chira mot
hogc nhiéu lién két dbi trong vong midc du, néu cé nhidu hon mot, chiing khéng thé tao
thanh hé pi-dién ttr dugc chuyén vi hoan toan trong vong (néu khong nhém c6 thé 1a "aryl,"
duoc x4c dinh & day). Khi bao gdm hai hodc nhiéu vong, cac vong ¢ thé duge ndi véi nhau
theo cdch dung hop, bic ciu hoic néi xodn. Nhém xycloalkenyl c6 thé nim trong khoang tir
C; dén Cyo, nhu tir C; dén Cg hoic tir Cs dén Cyo. Vi du, Cs xycloalkenyl bao gdm Cyg
xycloalkenyl, Cs_g xycloalkenyl hodc Cq.g Xycloalkenyl. Nhém xycloalkenyl cé thé duoc thé
hodc khong dugc thé. Khi dugc thé, (cac) ph?m ttr thé co thé 1a alkyl hodc dugc chon tir
nhém dugc boc 16 & trén lién quan dén viéc thé nhoém alkyl trir khi ¢6 chi dinh khac. Khi
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duoc thé, cac phin tir thé trén nhém xycloalkenyl c6 thé tao thanh vong thom dugc dung

hop vao nhém xycloalkenyl, bao gdm aryl va heteroaryl.

Nhu dugce st dung & ddy, "xycloalkynyl" d& cip dén nhém xycloalkyl ma chira mot
hogc nhiéu lién két ba trong vong. Khi gdm hai hodc nhidu vong, cac vong c6 thé ndi voi
nhau bing cach dung hop, bic ciu hoic spiro. Cac nhém xycloalkynyl c¢6 thé nim trong
khoéang tir Cg dén C;,. Nhém xycloalkynyl c6 thé duoc thé hodc khéng dugc thé. Khi duge
thé, (cac) phén tir thé c6 thé 1a alkyl hodc dugc chon tir nhém dugce boc 10 & trén lién quan
dén viéc thé nhém alkyl trir khi c6 chi dinh khac. Khi dugc thé, cac phin tir thé trén nhém
xycloalkynyl c6 thé tao thanh vong thom duoc dung hop vao nhém xycloalkynyl, bao gdm
aryl va heteroaryl.

Nhu duoc sit dung & ddy, "heteroalixyclic" hogc "heteroalixyclyl" d& cép dén vong
¢6 3 dén 18 canh ma gdm nguyén tir cacbon va tir mot &&n ndm di nguyén tir dugc chon tir
nhém bao gdm nito, oxy va huu huynh. Céc nhém heteroalixyclic hodc heteroalixyclyl c6
thé nim trong khoang tir C, dén Cyo, theo mét s6 phuong 4n né c¢6 thé ndm trong khoang tir
C, dén C,, va theo céc phuong 4an khic né cé thé nim trong khoang tur C, dén C,.
"Heteroalixyclic" hodc "heteroalixyclyl" c6 thé 13 hé vong don vong, hai vong, ba vong,
hogc bdn vong, ma cé thé dwgc ndi véi nhau bing cach dung hop, béc ciu hoic spiro; va
cac nguyén tlr nito, cacbon va luu huynh trong "heteroalixyclic" hodc "heteroalixyclyl" cé
thé duogc oxy hoéa; nito co thé 1a bac bdn; va céc vong con co thé chira mot hodc nhiéu lién
két d6i voi diéu kién ring chung khong tao thanh hé pi-dién tir dugce chuyén vi hoan toan
trong toan by cac vong, cic vi du 1a 2H-benzo[b][1,4]oxazin-3(4H)-on, 3,4-
dihydroquinolin-2(1H)-on, 1,2,3,4-tetrahydroquinolin, 3,4-dihydro-2H-benzo[b][1,4]oxazin,
2,3-dihydrobenzo[d]oxazol, 2,3-dihydro-1H-benzo[d]imidazol, indolin, va 1,3-dihydro-2H-
benzo[d]imidazol-2-on, va benzo[d]oxazol-2(3H)-on. Cac nhém heteroalixyclyl c6 thé duoc
thé hodc khong dugc thé. Khi dugc thé, (cac) phin tir thé c6 thé 12 mot hojc nhidu nhém
doc 1ap duoge chon tir nhém bao gdm alkyl, alkenyl, alkynyl, xycloalkyl, xycloalkenyl,
xycloalkynyl, aryl, heteroaryl, heteroalixyclyl, aralkyl, heteroaralkyl, (heteroalixyclyl)alkyl,
hydroxy, oxo, alkoxy, aryloxy, axyl, este, O-carboxy, mercapto, alkylthio, arylthio, xyano,
halogen, C-amido, N-amido, S-sulfonamido, N-sulfonamido, isocyanato, thiocyanato,

isothiocyanato, nitro, silyl, haloalkyl, haloalkoxy, trihalometansulfonyl,
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trihalometansulfonamido, va amino, bao gém c4c nhém amino duge thé don va dd1i, va cac
dAn xuét duge bao vé ciia chung. Cac vi du cua "heteroalixyclic" hodc "heteroalixyclyl" nay
bao gdm nhung khéng gi6i han &, azepinyl, dioxolanyl, imidazolinyl, morpholinyl,
oxetanyl, oxiranyl, piperidinyl N-Oxit, piperidinyl, piperazinyl, pyrolidinyl, pyranyl, 4-
piperidonyl, pyrazolidinyl, 2-oxopyrolidinyl, tetrahydrofuranyl, tetrahydropyranyl,
thiamorpholinyl, thiamorpholinyl sulfoxit, va thiamorpholinyl sulfon. Khi dugc thé, cac
phén tir thé trén nhém heteroalixyclyl c6 thé tao thanh vong thom duoc dung hgp vao nhém
heteroalixyclyl, bao gdm aryl va heteroaryl.

"(Xycloalkyl)alkyl" 12 nhém xycloalkyl dugc ndi, lam phn tir thé, thong qua nhém
alkylen. Alkylen va xycloalkyl cia (xycloalkyl)alkyl c6 thé duogc thé. Cac vi du bao gdm
nhung khoéng gidi han & xyclopropylmetyl, xyclobutylmetyl, xyclopropyletyl,
xyclopropylbutyl, xyclobutyletyl, xyclopropylisopropyl, xyclopentylmetyl, xyclopentyletyl,
xyclohexylmetyl, xyclohexyletyl, xycloheptylmetyl, va twong tw. Trong mdt sb trudng hop,
nh6m alkylen 1a nhém alkylen thp hon.

"(Xycloalkenyl)alkyl" 1& nhém xycloalkenyl duwgc néi, lam phan tir thé, théng qua
nhém alkylen. Alkylen va xycloalkenyl cta (xycloalkenyl)alkyl c6 thé dwoc thé. Trong mot
s6 truong hop, nhém alkylen 1a nhém alkylen thip hon.

"(Xycloalkynyl)alkyl" 1 nhém xycloalkynyl dugc ndi, lam phén tir thé, théng qua
nhém alkylen. Alkylen va xycloalkynyl ctia (xycloalkynyl)alkyl c6 thé dugc thé. Trong mot
s trudmg hop, nhém alkylen 13 nhém alkylen thip hon.

Nhu duge st dung & ddy, "halo" hogic "halogen" @ cdp dén F (fluoro), CI (chloro),
Br (bromo) hodc I (iodo).

Nhu dugce sit dung & ddy, "haloalkyl" dé cap dén nhém alkyl trong d6 mot hodc nhiéu
trong cac nguyén tir hydro dugc thay thé bdi halogen. C4c nhém nay bao gdm nhung khong
giéi han &, chlorometyl, fluorometyl, difluorometyl, trifluorometyl va 1-chloro-2-

fluorometyl, 2-fluoroisobutyl. Haloalkyl c6 thé duoc thé.

Nhu duoc st dung & ddy, "haloalkoxy" d& cap dén nhém RO trong d6 R 1a nhém

haloalkyl. C4c nhém niy bao gém nhung khéng giéi han &, chlorometoxy, fluorometoxy,
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difluorometoxy, trifluorometoxy va  1-chloro-2-fluorometoxy, 2-fluoroisobutyoxy.

Haloalkoxy c6 thé dugc thé.

~ Nhém "O-carboxy" dé cap d¢én nhém "RC(=0)O-" trong d6 R c6 thé 14 hydro, alkyl,
alkenyl, alkynyl, xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl, heteroalixyclyl,
aralkyl, hodc (heteroalixyclyl)alkyl, dugc xac dinh & day. O-carboxy c¢6 thé duoc thé.

Nhém "C-carboxy" dé& cap dén nhoém "-C(=0)OR" trong d6 R c6 thé 1a gidéng nhu
dugce xéc dinh lién quan dén O-carboxy. Nhém C-carboxy c6 thé dugc thé.
Nhém "trihalometansulfonyl" dé cap d¢&n nhom "X3CSO,-" trong d6 X 1a halogen.

Lién két dang nét dut, , thé hién sy khong bio hoa tity ¥ gifta cdc nguyén tir tao
thanh lién két. Lién két nay c6 thé 1a khong bdo hoa (vi du C=C, C=N, C=0) hoic bdo hoa
(vi du C-C, C-N, C-0). Khi lién két durt c6 mat trong hé vong né c6 thé tao thanh mot phﬁn

cta h¢ vong thom.
Nhém "nitro" dé cap dén nhém "-NO,"
Nhém "xyano" dé cap dén nhém "-CN".
Nhém "cyanato" dé cap dén nhém "-OCN".
Nhém "isocyanato" dé cap dén nhém "-NCO".
Nhém "thiocyanato" d& cap dén nhém "-SCN".
Nhém "cacbonyl" dé cap dén nhém "-C(=0)-".
Nhém "thiocacbonyl" d& cap dén nhém "-C(=S)-".
Nhém "oxo" @& cap ¢én nhém " =0 "
Nhém "hydroxy" hodc nhém "hydroxyl" dé& cap dén nhém "-OH".
Nhém "isothiocyanato" dé cap dén nhém " -NCS".

Nhém "sulfinyl" dé cdp d¢&n nhém "-S(=0)-R" trong d6 R c6 thé 1a giéng nhu duogc

x4c dinh lién quan dén O-carboxy. Sulfinyl c6 thé dugc thé.

Nhém "sulfonyl" @& cap dén nhém "SO,R" trong d6 R c6 thé 14 gibng nhu dugc xac
dinh lién quan dén O-carboxy. Sulfonyl c6 thé dugc thé.
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Nhém "S-sulfonamido" dé& cap dn nhoém "-SO,NRARp" trong d6 R, va Ry doc 1ap
v6i nhau c6 thé 1a gidng nhu dugc x4c dinh lién quan dén nhém R nhu dugce x4c dinh cho
O-carboxy, hoic duoc két hop dé tao thanh hé¢ vong dugc chon tir nhém bao gém Css
xycloalkyl duoc thé hoic khong duoc thé, Cs4 xycloalkenyl dugc thé hoic khong duoc thé,
C3.g xycloalkyl duoc thé hodc khéng duoc thé, C; g xycloalkenyl duoc thé hoic khong dugc
thé, heteroalixyclyl dugc thé hoic khong dugc thé, aryl dugc thé hodc khong duge thé, va

heteroaryl duoc thé hodc khong duoc thé. S-sulfonamido c6 thé duoc thé.

Nhém "N-sulfonamido" d& c4p dén nhém "RSO,N(R,)-" trong d6 R va R, doc lap
v6i nhau c6 thé 1a giéng nhu dugc xac dinh lién quan dén nhoém R nhu duoc xac dinh cho

O-carboxy. N-sulfonamido c6 thé dugc thé.

Nhom "trihalometansulfonamido" dé cip dén nhém "X3CSO,N(R)-" vé6i X 1a
halogen vd R c¢6 thé 1a gibng nhu duge xdc dinh lién quan dn O-carboxy.

Trihalometansulfonamido c6 thé dugc thé.

Nhém "C-amido" dé cép dén nhém "-C(=0)NRARg" trong d6 R, va Ry ddc lap véi
nhau c6 thé 1a giéng nhu duge xic dinh lién quan dén nhém R nhu duoc xac dinh cho O-
carboxy, hodc duoc két hop d& tao thanh h¢ vong dugc chon tir nhédm bao gém Css
xycloalkyl duoc thé hoic khong dugc thé, Csg xycloalkenyl duogc thé hoic khong dugce thé,
Cs.3 xycloalkyl dugc thé hodc khong dugc thé, Cs.4 xycloalkenyl dugc thé hoic khong dugc
thé, heteroalixyclyl dugc thé hoic khong dugc thé, aryl dugc thé hoic khéng duoc thé, va
heteroaryl duoc thé hodic khong duoc thé. A C-amido c6 thé duoc thé.

Nhém "N-amido" dé cép dén nhém "RC(=O)NR,-" trong d6 R va R, doc 1ap vé6i
nhau c6 thé 1a gibng nhu duge xac dinh lién quan dén nhém R nhu duge x4c dinh cho O-

carboxy. N-amido c6 thé dugc thé.

"Este" d& cép dén nhém "~C(=0)OR" trong d6 R c6 thé 1a gidng nhu duoc x4c dinh

lién quan dén O-carboxy. Este c6 thé dugc thé.

Alkoxyalkyl thap hon d& cip dén nhém alkoxy dugc ndi théng qua nhém alkylen
thép hon. Alkoxyalkyl thip hon c6 thé dugc thé.

"Amin" hoic "amino" dé cap dén "RNH," (amin bac nhét), "R,NH" (amin b4c hai),

"RsN" (amin béac ba). Nhém amino c¢6 thé duoc thé.
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Aminoalkyl thap hon d& cap dén nhém amino dugc néi théng qua nhém alkylen thdp
hon. Aminoalkyl thip hon c6 thé duoc thé.

Bét ky nhém amin khong dugc thé hodc ¢ mot phan tir thé trén hop chét & day cé
thé 6 thé duoc chuyén dbi thanh nhém amit, bt ky nhém hydroxyl c6 thé c6 thé duoc
chuyén dbi thanh este vi bit kj nhém carboxyl c6 thé c6 thd duoc chuyén dbi thanh hoic 13
amit hodc este st dung cac k¥ thuat da biét d6i véi chuyén gia trong linh vuc (tham khao, vi
dy, Greene va Wuts, Protective Groups in Organic Synthesis, T4i ban 1an thir 3, John Wiley
& Sons, New York, NY, 1999).

Nhu duge sir dung & déy, cac chit viét tit cho cac nhém bao V€, axit amin va cac hop
chét khac, 14, trir khi dugc quy dinh khac di, theo viéc st dung thong thudng ctia ching, céc
chit viét tit d3 dugc cong nhan, hodc quy tic goi tén JTUPAC-IUB vé danh phép sinh hoa
(Tham khao, Biochem. 11:942-944 (1972)).

Nhu duge ding ¢ ddy, cac thuat ngir sau c6 nghia dugc chip nhén cia chiing trong

céc tai liéu héa hoc.

CDCl; chloroform do to ri héa

DCM dichlorometan hoac CH,Cl,
DIPEA N,N-diisopropyletylamin

DMF N,N-dimetylformamit
DMSO dimetyl sulfoxit

EtOAc etyl axetat

h (cac) gio

MeOH metanol

TFA trifluoroaxetic axit

Can hiéu réng, trong bét ky hop chét dugc boc 16 & day c6 mét hodic nhiéu tim khong
dbi xtmg, néu héa hoc 1ap thé tuyét dbi khong duoc quy dinh rd rang, thi mdi tm c6 thé doc
14p 1 cAu hinh R hogc cdu hinh S hoic hén hop ctia chung. Do d6, céc hop chét duge d cap
& dly c6 thé chi la ddi hinh hogc 13 hn hop chit ddng phan lap thé. Ngoai ra, cc hop chit
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duoc dé xudt & day co thé 1a hdn hop chia bic. Ngoai ra, cin hidu ring trong bét ky c6 mot
hoic nhiéu lién két d6i tao ra cic chit ddng phan hinh hoc ma c6 thé duge x4c dinh 13 E
hodc Z mdi lién két d6i c6 thé doc 1ap 14 E hodic Z hoic hdn hop ciia ching. Twong ty, tht ca

céc dang hd bién déu duoc bao gbm.

Nhu duge st dung & day, "chit hd bién" va "dang hd bién" dé cip dén cac dang hop
chét thay thé duoc boc 16 & day ma khac vé vi tri cia proton. Céc vi du khong gigi han bao
gdm céc chit hd bién enol-keto va imin-enamin, hodc cac dang hd bién cia nhom heteroaryl
chira nguyén tir trén vong dugc gin vao ca gbc -NH- trén vong va gbc =N- trén vong nhu

pyrazol, imidazol, benzimidazol, triazol, va tetrazol.

Can hiéu ring cac cht dong vi c6 thd c6 mit trong cac hop chit duge mé ta & day.
M3i nguyén t6 héa hoc nhur dugce thé hién trong cdu triic hop chét c6 thé bao gdm chit ddng
vi bt ky ctia nguyén t& ndy. Vi du, trong hop chét duge mé ta & ddy nguyén tir hydro c6 thé
12 chét ddng vi bat ky ctia hydro, bao gdm nhung khéng gidi han & hydro-1 (proti) va hydro-
2 (do-to-ri). Do @6, vién din dén hop chét & ddy bao gdm tt ca cac dang ddng vi tiém ning
trir khi c6 quy dinh rd rang khac.

Nhu duoc sir dung & day, "mudi dugc dung" dé cAp dén mudi ctia hop chit ma khong
pha bd hoat tinh sinh hoc va cac ddc tinh ctia hop chit. Mubi duoc c6 thé thu duoc béng
phén img cta hop chit duoc boc 16 & day béng axit hodic bazo. Cac mubi tao bazo bao gém,
khong gidi han, mudi amoni (NH,); kim loai kiém, nhu, khong gidi han, cac mubi natri
hodc kali; kim loai kiém thé, nhu, khong gidi han, cac mudi canxi hodc magié; cac mudi cua
bazo hitu co nhu, khong gidi han, dixyclohexylamin, piperidin, piperazin, metylpiperazin,
N-metyl-D-gluxamin, dietylamin, etylendiamin, tris(hydroxymetyl)metylamin; va cac mudi
v6i nhém amino cia axit amin nhu, khong gidi han, arginin va lysin. Cac mubi trén co s&
axit hitu ich bao gdm, khong gi6i han, axetat, adipat, aspartat, ascorbat, benzoat, butyrat,
caparat, caproat, caprylat, camsylat, citrat, decanoat, format, fumarat, gluconat, glutarat,
glycolat, hexanoat, laurat, lactat, maleat, nitrat, oleat, oxalat, octanoat, propanoat, palmitat,
phosphat, sebacat, sucxinat, stearat, sulfat, sulfonat, nhu metansulfonat, etansulfonat, p-

toluensulfonat, salixylat, tartrat, va tosylat.
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Solvat va hydrat dugc dung 1a céc phirc ctia hop chit véi mét hoic nhidu dung moi
ctia phan tir nude, hodc 1 dén khoang 100, hodc 1 dén khoang 10, hodc mét dén khoang 2, 3

hodc 4, dung mdi hodc phéan ti nude.

Nhu dugc sir dung & ddy, "tién chit thubc" dé cap dén hop chit ma c6 thé 1a khong
c6 hoat tinh dugc nhung dugc chuyén dbi thanh thudc hoat tinh khi cho dung trong co thé .
Tién chét thude c6 thé dugc thiét ké @& thay ddi tinh én dinh chuyén héa hoic cac dic tinh
van chuyén ctia thubc, dé che giéu cac tac dong x4u hodc doc tdt, dé cai thi€én mui vi cla
thudc hodc thay dbi cac dic diém hodc dic tinh ctia thubc. Cac tién chét thubc thudng hiru
dung do chiing d& cho dung hon thubc gbc. Chiing c6 thé, vi dy, sinh kha dung bing cach
cho ding qua dudng miéng trong khi thudc gdc khong thé. Tién chét thubc con c6 thé c6
tinh tan t6t hon thuc gdc hoat tinh trong cic ché phim dugc. Vi du, khong gi6i han, cia
tién chat thude c6 thé 1a hop chét dugc boc 16 & ddy, ma duge cho ding 1a este ("tién chét
thube") dé gitip hip thu qua mang té bao khi tinh tan trong nudc gay hai cho tinh linh dong
nhung sau d6 dugc thity phan chuyén héa thanh carboxylic axit (toan bd hoat tinh) khi & bén
trong t€ bao khi tinh tan trong nudc c6 loi. Vi du khac cta tién chit thudc c6 thé 1a peptit
ngin (polyaminoaxit) dugc gin vao nhém axit khi peptit dugc chuyén héa trong co thé dé
giai phong hop chit gdc hoat tinh. Bing hidu biét v& cac quy trinh nghién ctru téc dung cta
thubc d6i véi co thé va chuyén hoa thude trong co thé, chuyén gia trong linh vuc, khi hop
chat hoat tinh dugc 1a da biét, c6 thé hiét ké tién chit thubc ciia hop chit (xem, vi du.
Nogrady (1985) Medicinal Chemistry A Biochemical Approach, Oxford University Press,
New York, trang 388-392).

"Chit khang thudc" d& cip dén hop chit hodc ché phim hoat tinhchdng lai hodc phan
dbi cac loai thudc 1au hodc st dung chung. Céc hgp chét c6 4p dung nay c6 thé hoat dong
nhu chit khang thudc.

Nhu duogc st dung & day, "diéu bién" hoat tinh ctia thu thé c6 nghia hodc 1a hoat héa
nd, cu thé 13, lam ting chirc ning té bao trén mic co ban do duge & moi trudng cu thé ma né
dugc tim thdy trong d6, hogc bit hoat n6, cu thé 13, 1am giam chuc ning t& bao clia né
xudng nhé hon mic co ban do duge & moi trudng ma né dugc tim thdy trong d6 va/hoic

lam n6 hoan toan khéng thé thuc hién chirc néng t€ bao ctia nd, thAm chi véi sy ¢6 mit cia
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dbi téc lién két tw nhién. Déi tac lién két ty nhién 1a phan tir ndi sinh ma 1 chét chii van cho
thu thé.
"Chét ch vAn" duge x4c dinh 12 hop chét ma 1am ting hoat tinh co s& ctia thu thé (cu

thé 13 truyén nap tin hiéu trung gian boi thy thé).

Nhu dugce st dung & day, "chét chi van mot phan" @ cap dén hop chét ma c6 4i luc
dbi v6i thu thé nhung, khong giéng nhu chit chi vén, khi lién két véi thu thé né chi tao ra
muc phan doan dép ung duge ly thuong két hop véi thu thé ngay ca khi sé luong 16n cac

thy thé bi chiém gitr bdi hop chét.

"Chét chil vin dao" duoc x4c dinh 1a hop chit, ma lam giam, hoac chin hoat tinh co
s& cua thy thé, nhu hop chit khong phai chit dbi van vé& mit k¥ thuat nhung, dung hon, 1a

chat chu van véi cac hoat tinh bén trong 4m.

Nhu duogc sir dung & day, "chat dbi van" dé cap dén hop chit ma lién két vé6i thu thé
d8 tao thanh phtrc ma khong tao ra sy ting dap umg bit ky, bt k& thu thé khong bi chiém
gir. Chat dbi van 1am yéu di tac dong ctia chat chi van 1én thu thé. Chét d6i van c6 thé lien
két co thé dao nguoc hodc khong thé dao nguoc, loai bé hi€u qua hoat tinh cta thu thé ot
cash vinh vién hoic it nhat dé khi chat @i van dugc chuyén héa hodc phén tach hodc loai bo

khac baoi quy trinh vét Iy hoic sinh hoc.

Nhu duoc str dung & day, "dbi tuong" dé cap dén dong vat ma 1a dbi tugng cua xir ly,
theo doi hodc thir nghiém. "Ddng vat" bao gdm dong vat c6 xuong séng mau lanh va mau
nong va dong vat khdng xuong séng nhu chim, ¢4, tom cua, loai bo sat va, dic biét 1a, dong
vét ¢6 vi. "Ddng vat c6 va " bao g@)m, khéng gidi han, chudt; chudt céng; tho; chudt lang;
cho; méo; ciru; dé; bo; ngua; dong vt linh trudng, nhu khi, tinh tinh, va khi hnh nguoi, va,
déc bi¢t 1a, nguoi.

Nhu duge sir dung & day, "ngudi bénh" dé cap dén dbi tuong ma duge didu tri boi
nghé y nhu M.D. hoic D.V.M. nhim cb géng dé chita, hodc it nhat cai thién cac tdc dong

cua, bénh hodc r6i loan cu thé hogc ngén ngira bénh hodc r6i loan khong xay ra tir dau.

Nhu dugc st dung & ddy, "chit mang" @& cap dén hop chit gitip sat nhép hop chit
vao céc té bao hodc mé. Vi dy, khéng gidi han, dimetyl sulfoxit (DMSO) 1a chit mang
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thuong dung gitip hip thu nhidu cic hop chit hitu co vio trong t& bao hodc mé cua dbi

tuong.

Nhu duge sir dung & ddy, "chat pha lodng" d& cap dén thanh phan trong ché phim
dugce ma khong c6 hoat tinh dugc 1y nhung c6 thé 13 can thiét hoic mong mudn vé mit duoc
phém. Vi dy, chit pha loding c6 thé duoc sir dung dé lam ting khéi thube ¢6 hidu luc 1a khéi
lugng cua né quéa nhé @ san xuit hoic cho dung. N6 con c6 thé 13 chét long dé hoa tan
thudc dé cho ding bing c4ch tiém, &n vao bung hogc hit. Dang théng thudng ctia chit pha
lodng trong linh vyc 14 dung dich nudc duge dém nhu, khong giGi han, dung dich mudi

duoc dém phosphat ma gidng hét ché phdm méau nguoi.

Nhu dugc st dung & ddy, "ta dugc" dé cap dén chét tro dugc thém vao ché phém
duge @ tao ra, khong gi6i han, khéi, tinh ddng nhét, tinh én dinh, kha ning lién két, boi

tron, kha néng phan rd v.v., cho ché phdm. "Chét pha loang" 13 mét loai ta duoc.

"Thy thé" nhim bao gdm bt ky phén t c6 mit bén trong hoic trén bé mit cua té bao
ma nh hudng dén sinh Iy hoc t& bao khi n6 bi &c ché hoic kich thich bdi phéi tir Thong
thudng, thy thé chira viing ngoai bao véi dic tinh lién két phéi tir, viing xuyén mang ma giit
thy thé trén mang t& bao, va ving t€ bao chit ma tao ra tin hiéu t& bao dap ung lai lién két
phdi tir ("chuyén nap tin hiéu"). Thu thé con bao gdm phan tir ndi bao bat ky dap mg xoén
tao ra tin hiéu. Thu thé con bao gdém phan tir bét ky cé cAu triic dic trung ctia thu thé, nhung
v6i khong phéi tir nhin dang duogc. Ngoai ra, thu thé bao gém thu thé cét cut, cai bién, bién

d6i, hodc phan tir bit ky chira mét phén hodc toan bd c4c trinh tur ctia thu thé.
"Phéi tir" nhim bao gdm chit bét ky ma tuong tac véi thu thé.

"Chon loc" hodc "tinh chon loc" dugc x4c dinh 1a kha ning ctia hop chit dé tao ra
dap ing mong mudn tir kiéu, kiéu phy, nhém hodc phan nhém thy thé cu thé trong khi tao ra
dép ung it hon hodic nho tir cac kiéu thu thé khac. "Cé chon loc" hoac "tinh chon loc" cua
mot hodc nhiéu nhém phu cu thé cia hop chit nghia 1a kha ning ctia hop chat dé lam ting
hoat tinh ctia nhém phu trong khi tao ra it hon, it hodc khong ting hoat tinh ctia cdc nhom
phu khéc.

Nhu dugce sir dung & ddy, "cho ding ddng thoi" cic hop chét d& hoat tinh dugc ly cap

dén viéc phan phoi cua hai hodc nhiéu thé hoa hoc riéng, bat ké trong dng nghiém hoic
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trong co thé. Cho ding ddng thdi nghia 1a su phén phéi dong thoi cic chét riéng; phan phdi
ddng thoi hdn hop cua cac chét; cing nhu phan phéi mot chit sau d6 phan phdi chit thit hai
hogic chat bd sung. Céc chét ma duge cho ding ddng thdi thuong nhim dé hoat dong phébi

hop véi chét con lai.

Thuét ngft "lugng c6 hi¢u qua" nhu dugce sir dung & ddy nghia 1a lugng hop chét hoat
tinh hodc chit dugc ma tao ra dép tmg sinh hoc hodc thube trong mo, h€, ddng vat hoic
ngudi dang dugc tim kiém béi nha nghién ciru, thiy thude thu y, y bac s§ hoic thiy thudc
lam sang khac, ma bao g@)m su giam bét hodc nhe bét triéu ching ciia bénh dugc diéu tri.

Khi dugc sir dung & ddy, "phong ngilra/sy phong nglra" khong phai ham y c6 nghia
1a tinh trang va/hodc bénh chua bao gity xuét hién lai sau khi st dung hop chét hodc ché
phém dugc theo cac phuong an dugce boc 16 ¢ day dé dat duoc sy phong bénh. Hon nita
thuat ngit him y ¢ c6 nghia 1a tinh trang chua Xay ra, it nhit & mirc d6 ndo do, sau sit dung
ndy dé phong ngira tinh trang. Ping hon, "phong nglra/sy phong ngira" c¢6 nghia 13 tinh
trang dugc phong ngira, néu X4y ra bat k& viée sir dung nay, s& bot trAm trong hon néu
khong c6 viéc sir dung nay.

Céc hop chat

Theo mét khia canh cac hop chét c6 cong thirc (I):

R1 R4a (R4b)n

Rz R3a
cong thirc (I)

hodc mudi duge dung, hydrat, solvat, dang da hinh, va chét déng phan 13p thé cua

ching, trong do:

Y 1a NR hoac O;

-23-



30171

R 12 hydro hoic C 4 alkyl dugc thé hodc khong dugc thé;

R; dugc chon tir nhém bao gdm hydro, -OH, halogen, C,.4 alkyl duge thé hoic
khong dugc thé, Cy4 alkoxy dugc thé hogic khong duge thé, va C,.4 alkenyl dugc thé hodc

khong duoc thé;

R, dugc chon tir nhém bao gém hydro, halogen, C,4 alkyl dugc thé hoic khong
dugc thé, C,4 alkoxy duoc thé hoic khong duge thé, -CN, va -OH;

hosic R va R, dugc két hop dé tao thanh vong dung hop dugc thé hoic khoéng duoc
thé; hogc R, va R, duge két hop dé tao thanh vong dung hop dugc thé hoic khong duge
thé;

R4, duoc chon tir nhém bao gém hydro, halogen, -OH, C alkyl duoc thé hoic
khong dugc thé, C;-Cs alkoxy dugc thé hoic khong duogc thé, C,¢alkenyl duge thé hodc
khong duoc thé, C5-Cg xycloalkyl dugc thé hodc khong dugc thé, aryl dugc thé hoic khong
dugc thé, aryl-C, ¢ alkyl duge thé hoic khong dugc thé, heteroaryl duoc thé hodc khong
dugc thé, heteroaryl-C,_ alkyl duoc thé hoic khéng dugc thé;

Ryp duoc chon tir nhém bao gdm hydro, halogen, -OH, C,_4alkyl dugc thé hodc
khong duoc thé, C 4 alkoxy duogc thé hoic khoéng duoc thé, -C(=0)R,(;

Rs duge chon tr nhém bao gém -(CRgRg)pOR 5, -(CRgRo)p-CR 3R 4R 5, -
(CRgRy)p-C(=0O)OR3, va -(CRgRy)p-C(=O)NRgRy;

n, vap la cac s6 nguyén ddc 1ap dugc chon tir nhém bao gém 0,1,2,3vad4;

Rea, Rep ddc 18p dugc chon tir nhém bao gém hydro, halogen C,.¢alkyl dugc thé
hodc khdng dugc thé, Cy4alkenyl dugc thé hodc khong dugc thé, C,.¢ alkynyl dugc thé hoic
khéng dugc thé, Cysalkoxy duoc thé hodc khong dugce thé, Cy.¢ heteroalkyl duge thé hodc
khéng dugc thé, Cs4xycloalkyl dugc thé hodc khong duge thé, Cs.g xycloalkenyl duge thé
hoic khong duge thé, Cpy heteroalixyclyl dugc thé hoic khong dugc thé, aryl dugc thé hoic
khéng dugc thé, va heteroaryl duoc thé hodc khong duge thé, hodc Re, va Rep, duoc 1y cing
nhau d& tao thanh nhém oxo hodc hé vong duge chon tir Cy.6 xycloalkyl dugc thé hoic
khong dugc thé, C,. heteroalixyclyl dugc thé hoic khéng duoc thé, hodc R, va Ry3 duoc
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14y cling nhau dé tao thanh hé vong duge chon tir Cy.6 xycloalkyl duge thé hoic khong duoc

thé, va C,. heteroalixyclyl duoc thé hoidc khong duoc thé;

Ry, Rs, Ry, va Ry, ddc 18p dugce chon tir nhém bao gébm hydro, Cy. alkyl duoc thé
ho#ic khong dugc thé, Cy4 xycloalkyl dugc thé hoic khong duoc thé, va C, heteroalixyclyl

duoc thé hodic khong duoc thé;

R dugc chon tir nhdm bao g6m Ci alkyl, C,.¢ alkoxy, -OH, -NH,, -NH(C,.¢
alkyl), -N(C, alkyl),, and Cs_; xycloalkyl;

Rys, néu kh(“)ng duoc léy cung véi Re,, khong ¢6 mit, hoic duge chon tir nhém bao
gdm hydro, -CN, -OH, C¢alkyl dugc thé hosic khong duoc thé, C,¢alkenyl dugc thé hoic
khong dugc thé, Cy. alkoxy dugc thé hodc khong duogc thé, Cy s xycloalkyl duoc thé hoic
khong dugc thé, C;.gxycloalkenyl dugc thé holic khong dugce thé, va -(CRgRe)p-C(=0)OR,
-(CRgRy)p-SO,R7, va -(CRgRo)p-C(=O)NR;Ry;

Rj4 va Rys doc 1ap duge chon tir nhém bao gém hydro, va C; alkyl dugc thé hoic
khong dugc thé, Cs xycloalkyl duoc thé hodc khong duoc thé, va Cpy heteroalixyclyl duoc

thé hoic khong dugc thé; hodc

Ry4 va Ry5 duoc két hop dé tao thanh hé vong duoc chon tir nhém bao gém Csg
xycloalkyl dugc thé hodc khong dugc thé, Cs.gxycloalkenyl dugc thé hoic khong dugc thé,
Cy.0 heteroalixyclyl dugc thé hoic khong dugc thé, aryl dugc thé hoic khong dugc thé, va
heteroaryl duoc thé hoic khong dugc thé;

B 1a h€ vong dugc chon tir nhém bao gém aryl, heteroaryl, va C,-Cy heteroalixyclyl;

R3, dugc chon tir nhém bao gdém C_¢alkyl dugc thé hodc khong duoc thé, Cy
alkoxy duoc thé hodic khong dugc thé, aryl dugc thé hodic khong duoc thé, heteroaryl dugc
thé hodc khong dugc thé, Cs g xycloalkyl dugc thé hoic khong duoc thé, Cs4 xycloalkenyl
duoc thé hoic khéng dugc thé, va Cpg heteroalixyclyl duoc thé hoic khong dugc thé;

R3p va R3¢, ddc 1ap duge chon tir nhom bao gém hydro, -CN, C, alkyl duoc thé
hoic khong duge thé, C; 4 alkoxy duoc thé hoic khong duoc thé, aryl duoc thé hoic khong
duogc thé, heteroaryl dugc thé hoic khong dugc thé, Cy4 xycloalkyl duoc thé hoic khong
dugc thé, Cs g xycloalkenyl dugc thé hodc khong dugc thé, Cy.o heteroalixyclyl duge thé
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hotic khong dugc thé, -(CRgRy)p-C(=0)ORy, va -(CRgRg)p-C(=0)NRgRy,, hodc Rz va Ry,
duoc két hop dé tao thanh nhém oxo hodc h¢ vong dugc chon tir nhém bao gém Csg
xycloalkyl duoc thé hoic khong duoc thé, Cs4 xycloalkenyl dugc thé hodc khong duoc thé,
C,.9 heteroalixyclyl dugc thé hoic khong dugc thé; hodc Ry, va Ry, hodc Ry, duoc két hop
dé tao thanh vong dung hop, va trong d6 mdi khi R 12 hydro R, khong thé 14 chloro, va véi
diéu kién 14 hop chét khong phai 1

//J\\\gffj\\\
N N

A

/KO

) gj
é/*
“ |

Do véi nhém bat ky trong so cac hgp chat lién quan vé ciu trac ma c6 1oi ich cu thé,

, dugc dé cap & day.

mdt s& phwong 4n cuia cac bién thé ca cac hop chét c6 Cong thie (I) c6 thé 6 ich cu thé
trong viéc 4p dung cudi ciing ctia ching.

Theo mét s6 phuong 4n cia cac hop cht c6 cong thie (I), R va R, két hop véi vong
pyrimidin tao thanh hé vong duoc chon tir pyrolo[2,3-d]pyrimidin, hodc 6,7-dihydro-5H-
pyrolo[2,3-d]pyrimidin. Hé vong c6 thé 14 pyrolo [2,3-d]pyrimidin.

Theo mét sb phuong 4n clia cac hop chét c6 cong thic (I), R va R, két hop véi vong
pyrimidin tao thanh hé vong dugc chon tir pyrolo[2,3-d]pyrimidin ho#c 6,7-dihydro-5H-
pyrolo[2,3-d]pyrimidin hodc R, va R, két hop v&i vong pyrimidin c6 cong thuac (I) tao
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thanh hé vong duoc chon tir pyrolo[2,3-d]pyrimidin hodc 6,7-dihydro-5H-pyrolo[2,3-
d]pyrimidin.

Cac hop chit c6 Cong thirc (I) con c6 thé c6 Cong thirc (1a):

R1 R4a (R4b)n

Cong thuc (I1a)

trong d6 Ry, va Ryq doc 1ap duge chon tir nhém bao gdm hydro, halogen, C;4 alkyl dugc thé
hoic khong dugc thé, C,4 alkoxy duoc thé hoic khong duoc thé, va -OH. Céc vi dyu bd sung
cua cac hop chét c6 cong thirc (Ia), Rye va Ryq c6 thé doc 1ap dugc chon tir nhém bao g@)m

hydro, metyl, va flo.
Céc hop chét c6 cong thirc () con c6 thé c6 Cong thirc (Ilab):

R1 R4a (R4b)n

Rsa Ny

Cong thurc (Iab)

-27-



30171

trong d6 Ry, va Ryq d6c 18p duge chon tir nhém bao gém hydro, halogen, C,_4 alkyl
duoc thé hoic khoéng duge thé, Cpy alkoxy duogc thé hodc khong dugc thé, va -OH. Céc vi
du bd sung cua cic hop chét c6 cdng thirc (IIa), Rye va Ry c6 thé doc lap duoc chon tir
nhém bao gdm hydro, metyl, va flo.

Phuong 4n dugc boc 10 dudi ddy lién quan dén nhiéu nhém, vong va phin tir thé
khac nhau ctia cac hop chét co Céng thire (I) 13, nhu duge quy dinh, c6 thé 4p dung twong
duong cho céc hgp chit c6 cong thirc bt ki trong s6 Cong thire (Ia-ITf) duoc dé xuit dudi
day, véi diéu kién ring nhém, sb nguyén, vong va/hodc phan tir thé lién quan c6 mit trong

Cong thic lién quan, 13 da biét d6i v6i chuyén gia trong linh vue.

Theo phuong an khac, céc hop chit c6 cong thirc (I) hodc cac hop chit c6 cong thuc
bt ky trong s8 cac cong thic (Ia-IIf) c¢6 Rs 1a -(CRgRo)p-C(=0)OR; hodc -(CRgRo)p-
C(=O)NRgRy, trir khi c6 quy dinh khéc. Theo phwong 4n tity ¥, cac hop chit c6 cong thirc (I)
hodc cic hop chit c6 cong thirc bit ky trong sd cac cong thic (Ila-IIf) c6 Rs la -
(CRgRg),OR, trir khi ¢6 quy dinh khéc. Theo cac phuong 4n ndy, R, Rg, R, va Ry, doc 1ap
v6i nhau dugce chon tir hydro, C alkyl duoc thé hoic khong duoc thé, aryl-C, alkyl duoc
thé hogc khdng duoc thé va aryl dugc thé hodc khong dugc thé. Cac nhém duge wu tién cia
Rz, Rg, Ry, va Ry, dugc chon tir hydro, Cy alkyl, Cy. haloalkyl, C,¢ hydroxyalkyl, va aryl,
trong khi cdc nhém dugce wu tién hon nita dugc chon tir hydro, metyl, etyl va tert-butyl. Sb

nguyén p tt hon 1a duoc chon tix 0, 1 hoic 2. Theo mdt sb phuong én, p 13 0.

Theo phuong 4n khéc nita, Rs is -(CRgR9)p-CR 3R 14R;5. Theo phuong 4n nay tbt
hon 12 Ry4 va Rys duge két hop dé tao thanh hé vong. Ngoai ra, sb nguyén "p" c6 thé 1a 0
(khong). Trong khi khong nhim muc dich rﬁng hé vong bi giéi han cu thé, cac hé vong dugc
uu tién duge chon tir nhém bao gdm Cs; xycloalkyl dugc thé hoic khong dugc thé, Cs4
xycloalkenyl duoc thé hodic khong dugc thé, C,. heteroalixyclyl duoc thé hodic khong duoc
thé, aryl dugc thé hoic khoéng duoc thé, va heteroaryl dwogc thé holic khong dugc thé. Vi du,
Rys va Rys c6 thé duge két hop dé tao thanh hé vong dugc chon tir nhém bao gém phenyl,
naphthyl, xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, azetidinyl,
thietanyl, pyrolyl, pyrazolyl, imidazolyl, pyrolidinyl, imidazolinyl, pyrazolidinyl,
thiazolidinyl, isothiazolidinyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl,

oxathianyl, thiazolyl, isothiazolyl, pyridyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl,

-28-



30171

piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, dioxolanyl, dioxanyl, furyl,
dihydrofuranyl, furazanyl, tetrahydrofuryl, pyranyl, tetrahydropyranyl,
tetrahydrothiopyranyl, dithiolanyl, dithianyl, thiopyranyl, thianyl, thienyl, oxetanyl,
quinolyl, isoquinolyl, indolyl, iso-indolyl, va tetrahydrothienyl, hgp chit bit ky trong s
chung c6 thé dugc thé hoic khong dugc thé. Tét hon 13, Ry, va Rys duge két hop d tao
thanh hé vong duoc chon tir nhém bao gém xycloheptyl, xyclohexyl, xyclopentyl, dioxanyl,
furyl, imidazolyl, isothiazolyl, isoxazolyl, morpholinyl, oxazolyl, oxetanyl, oxathianyl,
phenyl, piperidinyl, pyranyl, pyrazolidinyl, pyrazolyl, pyridyl, pyrimidyl, pyrolidinyl,
pyrolyl, tetrahydrofuryl, tetrahydropyranyl, tetrazolyl, thianyl, thiazolyl, thienyl,
thiomorpholinyl, thiopyryl, 1,4-oxathianyl 4,4-dioxit, thianyl-1,1-dioxit va triazolyl, tht ca
trong sb ching c6 thé dugce thé hoic khong duogc thé. Mot s6 phuong an dé cap dén hé vong
duoc tao thanh la phenyl, pyridyl, xyclopentyl, xyclohexyl, piperidyl, pyrolidinyl, va
oxetanyl, va tetrahydropyranyl, tit c ching c6 thé dwoc thé boi (CH)¢(Rs,) nhu xac dinh
dudi day. Mot sb phuong 4n dé cap dén hé vong 1a phenyl, pyridyl, piperidinyl hoic
xyclohexyl. Theo cac phuong an trong d6 hé vong duoc tao thanh bdi Ry va R;s 1a thom,

R13 khéng co mETlt

Theo phuong 4n khac, hé vong duoc tao thanh bing két hop ciia Ry4 va Rys dugc thé
bdi mot hodc nhidu -(CHy)q(Rs,) trong d6 Rs, doc 1ap duoc chon tir nhém bao gém -
CH,COORy, -CH,CONR; Ry, -CN, Cygalkyl, -CH,-imidazolyl, -CH,-SO,R5, 0xo0 -
CH,C(CHs3),(ORy), -ORy, -CH,-triazolyl, -CF3, imidazolyl-2,4-dion dugc thé dimetyl, -
CH,-SO,NR; Ry, morpholinyl, -C(=0)-morpholinyl, piperidyl-CH,OR 5, -OCHS,-
tetrahydrofuryl, piperazinonyl, piperidinyl-CONR;;Ry,, -OH, -CORy, -CONR; Ry, -
CH(OR3)CHj3, -COORy, -CH,-pyrolidyl, C,¢alkylen-OH, xyclopentyl, pyrolidonyl,
tetrazolyl, -CHy-tetrazolyl, -CH,ORy, axyl, , -SORyg, -SO,R5g, -CORj, -NR3;SO,Ry, -
SO,NR;;R2,, va halogen;

Ry0, Ry1, va Ry, ddc 18p véi nhau duge chon tir nhom bao gém hydro, C,¢alkyl
duoc thé hodc khong dugc thé, -CN, Cs¢xycloalkyl duge thé hodc khong duoc thé, Cy
heteroalixyclyl dugc thé hoic khoéng duoc thé hoiic Ry, va Ry, duoc két hop dé tao thanh C;.
¢ Xycloalkyl; va

qla sb nguyén dugc chon tir 0, 1 hoac 2.
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T4t nhién hé vong dugc tao thanh boi su két hop cua Ry4 va Ry5 co thé, theo cac

phuong 4n tiy ¥, duoc thé bing cac nhém khong phai 14 -(CH,)q(RS,).

Theo mdt sd phuong én, R;3 duge chon tir nhém bao gém hydro, -CN, -CHa, flo, -
OH, -CH,0H, -OCHj;, -CH,CH,0H, -CO,H, -CO,-C;4-alkyl, -CH,-SO,Ryy va -CONR;gRy
trong d6 Rg va Ry ddc 14p vai nhau duge chon tir hydro, C,4 alkyl va C,.4 aminoalkyl hodc
R; va Ry duoc két hop dé tao thanh C,-Cg heteroalixyclyl, va R,y duge chon tir Cy alkyl.
Mot sb phuong an dé cap dén Ry; duogc léy cung voi Rg, d8 tao thanh hé vong dugc chon tir
nhém bao gém C;.6 xycloalkyl dugc thé hodic khong duoc thé va Cyps heteroalixyclyl dugc

thé hoAéc khong dugc thé. Theo mot sb phuong 4n, R;3 khong c6 mét hodc 1a hydro.

Theo m6t sb phuong 4n ctia cac hop chit c6 Cong thirc (I), Y 14 NR. Hon nita, trong
khi R c6 thé dugc chon tir nhém bao gdm hydro, C;4 alkyl, C,4 haloalkyl, va Cj4
hydroxyalkyl. Theo mt phuong 4n R 1a hydro.

Theo mot sb phuong én, R; duge chon tir nhém bao gém hydro, halogen, C,.4 alkyl
duoc thé hodic khong duoc thé, va Cy alkoxy dugc thé hodc khong duge thé. Do d6 R; ¢6
thé bao gém cac nhém C;4 haloalkyl va C;4 hydroxyalkyl. Theo mot sb phuong an, R; 1a
hydro.

Theo mdt sb phuong én, R, dugc chon tir nhém bao gém hydro, halogen, C,.4 alkyl,

C1.4 haloalkyl, va C,.4 hydroxyalkyl. Theo m{t phuong 4n R, 1a halogen nhu flo.

Theo mdt s6 phuong én R3, dugc chon tir nhém bao gém Ci4alkyl, Cy4alkylen-Cs.6
xycloalkyl, C,4alkylen-C;_¢ heteroalixyclyl, C;. xycloalkyl, va C;_s heteroalixyclyl, hop
chét bit ky trong s chiing c6 thé dugc thé hozc khong dugc thé. Cac vi du khong gidi han
1a metyl, metylenxyclopropyl, tetrahydrofuran-3-yl, xyclopropyl, xyclobutyl, va metylen-
tetrahydrofuran-3-yl. M6t s6 phuong 4n dé cip dén R, 12 metyl, etyl, propyl, butyl,
isopropyl, t-butyl, xyclopropyl, xyclobutyl, xyclopentyl, hodc xyclohexyl, nhu Rj, 1a metyl,
etyl, xyclopropyl, hodc xyclobutyl. Trong m¢t vi dy, Rs, 1a xyclopropyl. Theo mét 56
phuong 4n, Rs, 12 xyclopropyl hoic xyclobutyl dugc thé bdi mdt hoic nhiéu phén tir thé
duoc chon tir nhém bao gém metyl, chloro, va fluoro. Khi nhiéu hon mot phén tir thé c6 mit

chiing c6 thé gén vao cling hodic (cac) nguyén tir cacbon khéc nhau.
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Theo mot s6 phuong an Rjp, duoc chon tir nhom bao gém hydro, Cy.4 alkyl dugc thé
hodc khdng dugc thé, -(CHy)14C(=0O)Ryy, Ci4 alkylen-C;¢ xycloalkyl, C,4 alkylen-Cs.4
heteroalixyclyl, C;.4 xycloalkyl, va C;.4 heteroalixyclyl. Cac vi du khdng gidi han 1a metyl,
CH,C(0)OMe, xyclopropyl, va xyclobutyl. Cac phin tir thé ctia cac alkyl dugc thé 14, theo
mot sb phuong an, dugc chon tir nhém bao gém: halogen, vi du flo, hydroxyl, NH,, NH(C, 4
alkyl) N(C,4 alkyl), vi du NMe,, NHC(O)C,4 alkyl, NC,.4 alkylC(O)C,4 alkyl, aryl dugc
thé hodc khong duoc thé, va heteroaryl duoc thé hogic khong duoc thé.

- Theo mdt s6 phuong 4n Rs, duge chon tir nhém bao gém hydro, C,4 alkyl, va Cs
xycloalkyl.

Theo mdt sb phuong 4n Rj;, 14 hydro, va R;; duge chon tir nhém bao g6m hydro,

metyl, xyclopropyl va xyclobutyl; hogic Ry, va R, dugc két hop dé tao thanh xyclopropyl.

Theo mot sb phuong &n Rj, duoc chon tir nhdm bao gém Ci4 alkyl, Cy4 alkyl-Cs ¢
xycloalkyl, C,4 alkylen-Cs.4 heteroalixyclyl, Cs;.¢ xycloalkyl, va Cs.s heteroalixyclyl, Ry
dugc chon tr nhom bao gém hydro, Cy4 alkyl duogc thé hoic khong duogc thé, -
(CHp)mC(=O)Ryy, Ci4 alkylen-Cs xycloalkyl, C;4 alkylen-C;¢ heteroalixyclyl, Cs
xycloalkyl va Cs.4 heteroalixyclyl, va R;, dugc chon tir nhém bao gém hydro, C,4 alkyl, va
Cs.6 xycloalkyl.

Theo mét sb phuong an R, dugc chon tir nhém bao gdm C;4alkyl, C4alkylen-Cs.
xycloalkyl, C,4 alkylen-Cs_¢ heteroalixyclyl, Cs.4 xycloalkyl, va Cj_s heteroalixyclyl, va Rsy,
va Rs 1 hydro.

Theo mot sb phuong an Rz, dugce chon tir nhém bao gém metyl, etyl, propyl, butyl,
isopropyl, t-butyl, xyclopropyl, xyclobutyl, xyclopentyl, va xyclohexyl, nhu tir metyl, etyl,
xyclopropyl, va xyclobutyl, va Rsp 13 hydro va Rs, dwoc chon tir nhém bao gdm hydro,
metyl, xyclopropyl va xyclobutyl; hodc R, va Ric dugce Kkét hop dé tao thanh xyclopropyl.

Theo mdt s& phuong 4n ciia cac hop chét c6 cong thire (I) hoic cic hop chét co
cong thirc bét ky trong sd cac cong thirc (Ila-IIf), Ry, dugc chon tir nhém bao gbm hydro,
halogen, C;¢ alkyl, C,¢ haloalkyl, C;¢ hydroxyalkyl, C;-Cs alkoxy, C;¢ haloalkoxy,
heteroaryl, va aryl. Theo mét s§ phuong 4n cic nhém Ry, dugc chon tir nhém bao goém

metyl, etyl, propyl, iso-propyl, tert-butyl, clo, brom, flo, metoxy, etoxy, C,., haloalkyl, C;.,
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haloalkoxy, triazolyl. Theo mot sb phuong 4n nhém Ry, 14 -CF;, -CF,CF;, -CHF,, -OCFs3, -
OCF,CF;, va -OCHF,. Theo mot sd phuong an R4, dugc chon tir nhém bao gém isopropyl,
-CN, etoxy, -CF3, -OCF3, va triazolyl.

Theo mét sb phuong 4n, trong d6 hé vong B 13 aryl c6 6 canh hodc heteroaryl, Ry,

duoc x€p 0 vi tri para hodc vi tri meta, so véi cacbon mang Rj;, va Rj..

Theo mdt sd phuong an, Ry, dugc chon tir hydro, oxo, halogen, C;.4 alkyl, C4
haloalkyl, C,4 hydroxyalkyl, C;-C4 alkoxy, va C;.4 haloalkoxy. Theo phwong 4n nay, Ry, ¢6
thé con dugc chon tir metyl, etyl, propyl, iso-propyl, tert-butyl, clo, brém, flo, metoxy,
etoxy, -OH, Cy,, haloalkyl, va C,, haloalkoxy. Cac vi du clia nhém Ry, bao gém -CF3,, -
CHF,, -OCF;,, va -OCHFz; Theo mdt sb phuong 4n Ry, 14 hydro.

Mot sb phuong an dé cap dén Ry, duoc chon tir nhém bao gém metyl, etyl, propyl,
iso-propyl, tert-butyl, clo, brom, flo, metoxy, etoxy, C;., haloalkyl, C,, haloalkoxy, va

triazolyl dugc xép & vi tri para hodc meta néu trén, va Ry 12 hydro.

Theo mdt s& phuong 4n ctia cac hop chit c6 cong thire (I) ) hodc cac hop chit c6
cong thic bat ky trong s6 céc cong thirc (Ila-IIf), Re, duge chon tir nhém bao gdm hydro,
C,.¢ 2lkyl duge thé hodc khong dugc thé, Cy.¢alkoxy duge thé hoic khong duge thé, va aryl
dugc thé hoic khong duge thé, hodc R, va Ry; duoc léy cung nhau dé tao thanh hé vong
dugc chon tir Cs4 xycloalkyl dugc thé hoic khong duge thé, C,. heteroalixyclyl dugc thé
hodc khong dugc thé. Céc vi du khac ctia nhém ciia Rg, dugc chon tir hydro, Cygalkyl, Cy.6
haloalkyl, C;.¢ hydroxyalkyl, C;-¢ alkoxy, C;.¢ haloalkoxy, va aryl. Tuy nhién, wu tién la Re,
1a hydro.

Theo mdt sd phuong an, Rg, dugce chon tr hydro, Cy alkyl dugc thé hoic khong
duge thé, C, alkoxy duge thé hoic khong duge thé, aryl-C,.¢ alkyl dugc thé hoic khong
duoc thé, Chy heteroalixyclyl-C1.6 alkyl dugc thé hoic khong dugc thé, va aryl duoc thé
hodc khong duoc thé trong cac hop chit c6 Cong thie (I). Do dé, Rey, c6 thé 1a hydro, Cy.
alkyl, Cy haloalkyl, C; hydroxyalkyl, C;-Cs alkoxy, Ci.s haloalkoxy, Cj.¢-alkoxy-C;.¢-
alkyl-, aryl-C, alkyl-, C, heteroalixyclyl-C,4 alkyl-, C;.¢-alkoxy-aryl-, haloaryl, va aryl.
Céc vi du cu thé 13 cia céc hop chit c6 cong thirc (I) , hodc cac hop chét c6 cong thirc bat ky

| trong s6 céc cong thice (Ila-IIf), 6, trir khi ¢6 quy dinh khac, nhém R, duge chon tir hydro,
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-(CH,)C(CH3)s, -(CH,)CONH,, phenyl, phenyl dugc thé boi tir 1 dén 3 halogen, -
CH(CH3)OC(CHj)3, -CH,-phenyl-OCH;, -phenyl-OCHj;, -CH,-pyridyl, CH,-xyclohexyl-
CH,CO,H, -CH,-xyclohexyl-CH,CONH, CH,-xyclohexyl-CH,-tetrazolyl, -CH,-
xyclohexyl-CH,OH, -CH,-xyclohexyl-NHSO,CHj3 .CH,-xyclohexyl-NHSO,CH,CF; .CH,-
xyclohexyl-CHZCN, -CH,-phenyl-CH,CO,H, -CH,-phenyl-CH,CONH, -CH,-phenyl-
CH,CONH,CHj;, -CH,-phenyl-CH,-tetrazolyl, -CH,-phenyl-CONH, -CH,-phenyl-SO,NH-
xyclopropyl, -CH,-phenyl-SO,CH; -CH,-phenyl-NHSO,CF;, -CH,-phenyl-NHSO,CHj -
CH,-phenyl-NHSO,CHF, ~ -CH,-pyridyl-CH;, ~ -CH,-pyridyl-SO,CH;,  -CH,-pyridyl-
CH,CONHj, -CH,-pyrimidyl-NHSO,CHj3 -CH,-piperidyl-COCHj3, -CH,-piperidyl-SO,CH; -
CH,-piperidyl-SO,CF;,  -CH,-thienyl-CH,CO,H, -CH,-xyclobutyl-CH,CO,H, -CH,-
xyclobutyl-CH,CONH,  -CH,-xyclobutyl-CO,H,  -CH,-xyclobutyl-CONH,  -CH,-
tetrahydrothiopyryl, -CH,-xyclopentyl, -CH,-xyclohexyl, -CH,-tetrahydrofuranyl, -CH,-
tetrahydropyranyl, -CH,-oxetanyl, va -CH,-pyranyl. |

Mot sb phuong an dé cap dén Re, va Re, léy cung nhau dé tao thanh hé vong dugc
chon tir C;54 xycloalkyl duoc thé hoic khong duoc thé, C,. heteroalixyclyl dugc thé hoic
khong duoc thé.

Heé vong B trong cac hop chét ¢6 cong thirc (I) hodc cic hop chét c6 cong thirc bit
ky trong s cac cong thic (ITa-IIf) khéng nhim dé gisi han cu thé, trir khi c6 quy dinh khéc.
Theo mot sb phuong an, hé vong B 13 aryl don vong hodc hai vong, heteroaryl don vong
hodc hai vong, hodc heteroalixyclyl don vong hoic hai vong. Hé vong B c¢6 thé, nhung
khong cin thiét, dugc thé béng it nhit mot trong s6 Ry, hodc Ry, ma 12 phﬁn ttr thé khong
phai hydro. Céc hop chét c6 cong thirc (I) ) hodc cac hop chét c6 cong thirc bat ky trong sb
céc cong thirc (ITa-IIf ) c¢6 thé con c6 hé vong B ma 14 aryl ¢6 6 canh, don vong hodc
heteroaryl dugc thé bodi Ry,. Theo mot sd phuong an hé vong B dugc chon tir nhém bao gém
phenyl, pyridyl, pyridazinyl, pyrimidinyl, naphthyl va furanyl. Theo mot s phuong 4n hé
vong B duoc chon tir nhém bao gdm phenyl, pyridyl va pyrimidinyl. Tuy ¥, n c6 thé 12 0 va
Ry, hydro, tirc 14 hé vong B khong dugce thé.

Theo mdt s6 phuong 4n, n 13 s6 nguyén duoc chon tir 1, 2, 3 va 4. Tly ¥, n ¢6 thé 1a

0 nghia 13 Ry, s& 12 phin tir thé duy nhét trén hé vong B.
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Theo mdt s6 phuong 4n, vong B 13 hé vong hai vong, nhu aryl hai vong, heteroaryl
hai vong, hodc heteroalixyclyl hai vong hé vongs, vi du benzazepin, benzazoxin,
benzimidazol, benzimidazolin, benzodioxin, benzodioxol, benzofuran, benzoisothiazol,
benzothiadiazin, benzothiadiazol, benzothiazepin, berizothiazin, benzothiazol,
benzothiophen, benzotriazol, benzoxadiazol, benzoxathiol, benzoxazepin, benzoxazin,
benzoxazol, benzisoxazol, benzodioxol, chroman, chromen, coumarin, xyclopentapyridin,
xyclopentapyrimidin, diazanaphthalen, dioxolopyridin, dioxolopyrimidin,
dihydrobenzodioxin,  dihydrobenzooxathiin, furofuran, furopyridin, furopyridin,
furopyrimidin, imidazopyridin, imidazopyrimidins, indan, indazol, inden, indol, indolin,
indolizin, isobenzofuran, isochromens, isoindol, isoindolin, isoquinolin, naphthalen,
naphthyridin, oxathiolopyridin, oxathiolopyrimidin, oxazolopyridin, oxazolopyrimidin, -
pteridin, purin, 7- pyranopyridin, pyranopyrimidin, pyrazolodiazepins, pyrazolopyridin,
pyrazolopyrimidin, pyridobenzthiazin, pyridodiazepen, pyridooxazin, pyridopyrazin,
pyridopyrimidin, pyridothiazin, pyrimidooxazin, pyrimidopyrimidin, pyrimidothiazin,
pyrolizin, pyroloimidazol, pyrolopyrazin, pyrolopyridin, pyrolopyrimidin, quinazolin,
quinolin, quinolon, quinolizidi, quinoxalin, tetralin, thiazolopyridin, thiazolopyrimidin,
thienodiazepin, thienopyridin, thienopyrimidin, thiochroman, thiochromen,
thiopyranopyridin,  thiopyranopyrimidin,  triazolopyridazin, triazolopyridin  hoic
triazolopyrimidin, tit ca trong s6 ching c6 thé duogc thé hoidc khong dugc thé.

Theo phuong 4n khéc nita, cac hop chit c6 cong thire (I) hodc cac hop chit c6 cong
thttc bat ky trong s6 cac cong thirc (Ila-IIf ) ¢6 Rs 1a -(CRgRo)p-C(=O)NRgRy; Rg va Ry doc
13p véi nhau duogc chon tir H va C, alkyl duoc thé hodic khong duoc thé; pla 0; vaRg 12
hydro hodc -(CH,)C(CHj;);.

Céc hop chét duoc boc 16 & ddy con bao gém cac hop chét c6 Cong thic (IIb):
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(Rap)n
R3c
T Rap
R3a
Cong thirc (1Ib)

trong do:

R1 duogc chon tir nhdom bao gém hydro, halogen, C,.4 alkyl dugc thé hoic khong
duoc thé, va C,4 alkoxy dugc thé hoic khong dugc thé; mot sb hop chét c6 Cong thirc (IIb)
¢6 R1 ma 1a hydro hodc -CFs3;

R, dugc chon tir nhém bao gdm Cygalkyl dugc thé hoic khong dugc thé, Cye
alkoxy duogc thé hoic khéng dugc thé, aryl dugc thé hodc khong duge thé, heteroaryl dugc
thé hoic khong duoc thé, C;.5 xycloalkyl dugc thé hozic khong duoc thé, Cs¢ xycloalkenyl
duoc thé hoic khong duge thé, C,.¢ heteroalixyclyl duge thé hoic khong dugc thé;

Rj, va Ry, ddc 1ap duoc chon tir nhém bao g@)m hydro, -CN, C,. alkyl dugc thé
ho#c khong dugc thé, C,.¢ alkoxy dugc thé hoic khong duoc thé, aryl dugc thé hoic khong
duoc thé, heteroaryl duge thé hoic khéng dugc thé, C,.3 xycloalkyl dugc thé hodc khong
duoc thé, Cs4 xycloalkenyl dugc thé hoic khong duge thé, C,.9 heteroalixyclyl dugc thé
hodc khong dugc thé, -(CRgRg)p-C(=0)OR3, va -(CRgRy)p-C(=O)NR3Ry,, hodc Rjp va Rse
duge két hop dé tao thanh nhom oxo hodc hé vong dugc chon tir nhém bao gbém Cs.g
xycloalkyl duoc thé hodc khong duoc thé, C;.5 xycloalkenyl dugc thé hoic khong duoc thé,
C,. heteroalixyclyl dugc thé hodc khong duoc thé; hodc Ry, va Ry, duoc két hop dé tao
thanh vong dung hop;

R4, dugc chon tir nhom bao gém hydro, halogen, -OH, C; alkyl dugc thé hoic
khéng dugce thé, C;-Cg alkoxy dugc thé hogic khong dugc thé, Cy. alkenyl dugc thé hoic
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khong dugc thé, aryl dugc thé hoic khong duoc thé, aryl-C,.¢ alkyl duoc thé hodic khong
duoc thé, heteroaryl duoc thé hoic khong duoc thé, heteroaryl-C,¢ alkyl dugc thé hoic
khong dugce thé; mot sb hop chét c6 Cong thirc (IIb) c6 Ry, ma duge chon tir nhém bao g@)m
halogen, -CF3, -OCF3, iso-propyl, tert-butyl, -C,.¢ alkoxy, C,. alkoxy duoc thé bﬁng mot
hozc nhiéu halogen, va phenyl;

Ry4p ddc 1ap dugc chon tir nhém bao gém hydro, halogen, -OH, C,.4 alkyl dugc thé
hodc khong duoc thé, C,.4 alkoxy duoc thé hoic khong dugc thé, -C(=O)Ro;

Rs duoc chon tir nhém bao gém C;.7 xycloalkyl duoc thé hoic khong dugc thé, Cs
xycloalkenyl dugc thé hoic khong dugc thé, C,¢ heteroalixyclyl dugc thé hodc khong duoc
thé, aryl dugc thé hoéc khong dugc thé, va heteroaryl dugc thé hoic khong duogc thé;

Rs, 1a Rg, d0c 18p duge chon tir nhém bao gém hydro va C,4 alkyl duoc thé hodc
khong dugc thé;

nlash nguyén doc lap duge chon tir nhém bao g6m 1,2,3,va4;va
p 14 s nguyén doc 1ap dwoc chon tir nhém bao gom 1, 2, 3, va 4.

Trong c4c hop chit c6 Cong thirc (IIb), Rs ¢ thé dugc chon tir nhém bao gbm Cy
xycloalkyl dugc thé hoic khong dugc thé, aryl cé canh Cq, duge thé hoic khong dugc thé,
heteroalixyclyl c¢6 4 canh dugc thé hodc khong dugc thé, heteroaryl c6 5 canh dugc thé hoic
khong dugce thé, heteroalixyclyl c¢6 5 canh dugc thé hozc khéng duge thé, heteroaryl c6 6
canh dugc thé hoic khong duogc thé, heteroalixyclyl c6 6 canh duoc thé hoic khong dugc
thé, heteroaryl ¢6 7 canh duogc thé hoic khong duge thé, va heteroalixyclyl ¢ 7 canh dugc
thé hosc khong duoc thé. Do d6, Rs c6 thé dugc chon tir nhém bao gém phenyl, naphthyl,

xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, azetidinyl, thietanyl,
| pyrolyl, pyrazolyl, imidazolyl, pyrolidinyl, imidazolinyl, pyrazolidinyl, thiazolidinyl,
isothiazolidinyl, triazolyl, tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, oxathianyl, 1,4-
oxathianyl, 4,4-dioxit, thiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl,
triazinyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl, dioxolanyl, dioxanyl,
furyl, dihydrofuranyl, furazanyl, tetrahydrofuryl, pyranyl, tetrahydropyranyl,
tetrahydrothiopyranyl, dithiolanyl, dithianyl, thiopyranyl, thianyl, thianyl-1,1-dioxit, thienyl,
oxetanyl, quinolyl, isoquinolyl, indolyl, iso-indolyl, va tetrahydrothienyl, hop chét bat ky

-36-



30171

trong sb ching cé thé duoc thé hoic khong dugc thé. Piac biét 13, Rs c6 thé duoc chon tir
nhém bao gdm xycloheptyl, xyclohexyl, xyclopentyl, dioxanyl, furyl, imidazolyl,
-isothiazolyl, isoxézolyl, morpholinyl, oxazolyl, oxetanyl, oxathianyl, phenyl, piperidinyl,
pyranyl, pyrazolidinyl, pyrazolyl, pyridyl, pyrimidyl, pyrolidinyl, pyrolyl, tetrahydrofuryl,
tetrahydropyranyl, tetrazolyl, thianyl, thiazolyl, thienyl, thiomorpholinyl, thiopyryl, va
triazolyl, bat ky trong s chiing c6 thé dwoc thé hoic khong dugc thé.

Néu duoc thé, Rsc6 thé duoc thé bdi mot hodc nhiéu -(CH,)q(RS,) trong 6 Rs,
doc 1ap dugce chon tir nhdm bao gém -CH,COORy, -CH,CONR3;R»,, 0x0, -CN, -CH,-CN,
Cy¢ alkyl, -CH,-imidazolyl, -CH,-SO,R;0, -CH,C(CH3)2(ORy), -ORy2, -CH,-triazolyl, -CFs3,
imidazolyl-2,4-dion dugc thé dimetyl, -CH,-SO,NR; Ry, morpholinyl, -C(=0)-
morpholinyl, piperidyl-CH,OR,, -OCH,-tetrahydrofuryl, piperazinonyl, piperidinyl-
CONR; R, -OH, -COR;, -CONRy R, -CH(OR;()CHj3, -COORy, -CH,-pyrolidyl, Ci
alkylen-OH, xyclopentyl, pyrolidonyl, tetrazolyl, -CH,-tetrazolyl, -CH,ORj, axyl, -SORy,
-SO,Ry, -SO,NR;,1R5,, -NR»1SO,R,, va halogen;

Ry, Ry1, va Ry, doc 14p vai nhau duge chon tir nhom bao gém hydro, C,.¢alkyl
duge thé hodc khong dugce thé, -CN, Cy.¢ xycloalkyl dugc thé hodc khéng dugce thé, Cog
heteroalixyclyl dugc thé hodc khong dugc thé, hodc R,y va Ry, duoc Kkét hop d8 tao thanh
Cs. xycloalkyl; va

qla sb nguyén dugc chon tir 0, 1 hodc 2.

Ngoai ra, Rs c6 thé dugc chon tir nhém bao gdm aryl khong duge thé, heteroaryl
khong duoc thé, aryl duoc thé béi mot hoic nhiéu Cp¢ alkoxy, aryl dugc thé béi -
CH,COOC;¢ alkyl, aryl duoc thé bsi -CH,CONH-(C.¢ alkyl), aryl dugc thé b&i -
CH,CON(C; alkyl);, -(CH,)-C(=0)OR;, -C(=O)OR;, (CH,)-C(=O)NRgRy hodc -
C(=O)NRgRy, va heteroaryl dugc thé boi (CH,)-C(=O0)NRgR, hoic SO,R;7, va Cyy
heteroalixyclyl dugc thé bai (CH,)-C(=0)NRgR, hodc SO,R7.

R7, Rg, va Ry ddc 1ap dugce chon tir nhom bao gém hydro, C,_¢ alkyl khong dugc thé,
va C, alkylen duoc thé bang furanyl.

Céc hop chat dugc boc 16 & ddy con bao gdm cac hop chit cé Cong thirc (Ilc):
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R4a (Rap)n

Rea N
Reb I Rac
A /
N N R
N | 3b
F Raa
Cong thuc (Ilc)

trong dé:

R3, dugce chon tir nhém bao gém Ci.salkyl dugc thé hodc khong duoc thé, Cy.
alkoxy duoc thé hodc khoéng duoc thé, aryl duoc thé hoic khong duoc thé, heteroaryl dugc
thé hogc khong duoc thé, Cs.4 xycloalkyl dugc thé hosic khong duge thé, Cs 5 xycloalkenyl
duoc thé hoic khoéng dugc thé, C,. heteroalixyclyl dugc thé hodc khong duoc thé;

Rsp va Rs, ddc 18p duoc chon tir nhdm bao gém hydro, -CN, C, alkyl dugc thé
hozc khéng dugc thé, C, alkoxy duoc thé hoic khong duoc thé, aryl dugc thé hoic khong
duoc thé, heteroaryl duoc thé hoic khong duoc thé, Cs xycloalkyl dugc thé hoic khong
dugc thé, Cs. xycloalkenyl dugc thé hodic khong dugc thé, Cy.o heteroalixyelyl dugc thé
hodc khong duoc thé, -(CRgRo)p-C(=O)ORy, va -(CRgRg)p-C(=0)NRgRy,, hodc Rj;, va Ry,
duoc két hop dé tao thanh nhém oxo hodc hé vong dugc chon tir nhém bao gdm Cs.
xycloalkyl dugc thé hodc khdng dugc thé, C; g xycloalkenyl duoc thé hodc khong duoc thé,

C,.0 heteroalixyclyl dugc thé hodic khong duogc thé; hoic
Rs, va Ry, duoc két hop dé tao thanh hé vong; hodc
Ry, va Ry, duge két hop @& tao thanh hé vong;

R4a dugc chon tir nhém bao g(‘Sm hydro, flo, clo, -C(CHjs);, -CH,(CHj),, -CF;, -
OCHs, -OC(CH;)s, va -OCFj; |

R4y dugc chon tir nhém bao gém hydro, flo, clo, va OCHj;

nlasd nguyén doc 1ap dugc chon tir 1 hoic 2;
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pla sb nguyén ddc 1ap dugc chon tir nhom bao gém 0,1,vaz;

Ala OR7 hO?ﬁC NRgRg;

Rea, Rep ddc 18p dugce chon tir nhom bao gém hydro, Cy.¢alkyl dugc thé hoidc khong
duoc thé, C,.¢alkenyl dugc thé hoic khong duogc thé, Cp6alkynyl duoc thé hodc khong
duoc thé, C,.¢alkoxy dugc thé hoic khong dugc thé, Cy.6 heteroalkyl dugc thé hoic khong
duoc thé, Cs.4 xycloalkyl dugc thé hodic khong dugc thé, Cs4 xycloalkenyl duoc thé hogic
khong dugc thé, C,.9 heteroalixyclyl dugc thé hodic khéng dugc thé, aryl dugc thé hoic
khong dugc thé, va heteroaryl dugc thé hoic khong dugce thé;

R7, Rg, va Ry ddc 1ap duge chon tir H va C,¢alkyl; va

B dugc chon tir nhém bao gdm phenyl, pyridyl, pyrimidyl, 2-benzothiazolyl,

quinolinyl, va 1,4-benzodioxanyl.

Céc hop chit duoc bdc 16 & ddy con bao gdm céc hop chét cé Cong thire (IId):

Rsa
(Rap)n
Rea N/\N
)<R6b | Rac
Rs R < T Rap
F Raa
Cong thuce (11d)

trong do:
B duoc chon tir phenyl, pyridyl va pyrimidyl;
R 12 hydro hodc C,4 alkyl;

Rs, duoc chon tir nhém bao gdm C;.¢alkyl duge thé hoic khong dugc thé, Cy4
alkoxy duoc thé hoic khéng duoc thé, aryl dugc thé hoic khong duogc thé, heteroaryl dugc
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thé hoic khong duoc thé, Cs. xycloalkyl dugc thé hoic khong duoc thé, Cs_¢ xycloalkenyl
duoc thé hoic khong dugc thé, C,.9 heteroalixyclyl dugc thé hoic khong dugc thé;

Rjp va Ry, d0c 1dp duge chon tir nhém bao gém hydro, -CN, C,, alkyl dugc thé
hodc khong dugc thé, C,. alkoxy dugc thé hoic khong duoc thé, aryl dugc thé hoic khong
duoc thé, heteroaryl dugc thé hodic khong duge thé, Cs.s xycloalkyl dugc thé hoic khong
duoc thé, Cs_g xycloalkenyl dugc thé hodc khong duoc thé, C,.o heteroalixyclyl dugc thé
hodc khdng dugc thé, -(CRgRg)p-C(=0)OR7, va -(CRgRg)p-C(=O)NRgRy., hodc Rs, va Ry,
duoc két hop dé tao thanh nhém oxo hoic hé vong duoc chon tir nhém bao gém Csg
xycloalkyl duoc thé hogc khong duogc thé, Cs.5 xycloalkenyl dugc thé hoic khong dugc thé,

C,.9 heteroalixyclyl dugc thé hoic khoéng dugc thé; hoic
Rp va Ry, duoc két hop dé tao thanh vong dung hop;

R4, duoc chon tir nhom bao gém hydro, halogen, -OH, C,.¢ alkyl duoc thé hoic
khong dugc thé, C;-Cq alkdxy dugc thé hoic khong duge thé, C, alkenyl duoc thé hoic
khong dugc thé, aryl dugc thé hodc khéng duoc thé, aryl-Cy alkyl duge thé hogic khong
duoc thé, heteroaryl duoc thé hoic khong dugc thé, heteroaryl-C,.¢ alkyl dugc thé hoic
khong dugc thé; vi du Ry, c6 thé 1a phén t thé ndm & vi tri para hodc vi tri meta so voi
nguyén tir cacbon trong hé vong C, va dugc chon tir nhém bao gbm hydro, halogen, C;4
alkyl, C;-4 alkoxy, C;4 haloalkyl (vi du —CF;), C;4 haloalkoxy (vi du —OCF3), va
heteroaryl;

Ry4p d6c 14p duge chon tir nhém bao g6m hydro, halogen, -OH, C,4 alkyl duoc thé
hodc khong dugce thé, C,4 alkoxy dugc thé hoic khong duge thé, -C(=O)R;

Rea 12 Ry, d6c 18p duge chon tir nhém bao gém hydro va C,¢ alkyl dugc thé hoic
khong duoc thé | |

R; 1a vong duoc chon tir nhdm bao gbm phenyl, pyrimidinyl, pyridyl, pyridinyl-N-
oxit, xyclohexyl, pyrolyl, pyrazolyl, furanyl, pyrolidonyl, tetrahydrofuranyl,
tetrahydropyranyl,  benzopyrolidonyl, xyclobutyl, oxetanyl, tetrahydrothiophenyl,
tetrahydro-2H-thiopyranyl, xyclopentyl, xycloheptanyl, tetrahydrothiophenyl-1,1-dioxit,
tetrahydro-2H-thiopyranyl-1,1-dioxit, 1,4-oxathianyl-4,4-dioxit, va piperidinyl, , bat ky
trong s6 ching c6 thé khéng duoc thé hodc duge thé bang (R5y)t;
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; Rsp, khi c6 miat, doc 1dp dugc chon tr nhém bao gém -CH,COORy,, -
CH,CONR;Ry;, -CN, -CH,CN, -Ci6 alkyl, -CH,-imidazolyl, -CH,-SO,CHj, -
CH,C(CHj3),(ORy), -OCHj3, -CH,-triazolyl, -CF3, imidazolidinyl-2,4-dion dugc thé dimetyl,
-NSO;Ry,  -CH,-SO,NR;;1R;,  morpholinyl, -C(=O)-morpholinyl, piperazinonyl,
piperidiny]l-CONR; Ry, -OH, -CORyy, -CONRyR;;, -CH(ORy))CH;, -COORy, -CH,-
pyrolidonyl, -C,¢-alkylen-OH, -xyclopentyl, -pyrolidonyl, -tetrazolyl, -CH,-triazolyl, -
CH,0Ry, -axyl, -SORyg, -SO,R50, -SO,NR31R5,, -NRy;SO,R,, va halogen; R;, Rg, va Ry
doc lap dugce chon tir nhém bao gdm hydro, Cy.¢ alkyl khéng duoc thé, va C, alkylen dugc
thé boi furanyl;

Ryo dugc chon tir nhém bao gdm Cy alkyl, Cy alkoxy, -NH,, -NH(C, alkyl), -
N(Cy.¢ alkyl),, and C;_; xycloalkyl

Ry, Ray, va Ry, ddce 1ap duge chon tir H, -C g alkyl, -C; haloalkyl, -Cs.¢ xycloalkyl,
va -Cy.¢ heteroalixyclyl;

p 12 s6 nguyén doc lap dugc chon tir nhém bao gém 0, 1, va 2;

t 1a s6 nguyén dwoc chon tir 1 hoic 2; va

n 1a s6 nguyén dugc chon tir nhém bao gdm 1, 2, 3, va 4.Theo mdt s6 phuong 4n c6
cong thirc (IId) Rs, duoc chon tir nhém bao gdm C alkyl, Ci4 alkyl-Cs. xycloalkyl, C;.4
alkyl-Cs_¢ heteroalixyclyl, C;¢ xycloalkyl, va Cs_s heteroalixyclyl, hop chit bt ky trong s6
chung c6 thé duoc thé hoic khong dugc thé; Ry, duoc chon tir nhém bao g6m hydro, C4
alkyl duoc thé hosic khong dugc thé, -(CH,)mC(=O)Ryy, Ci. alkyl-Css xycloalkyl, C;4
alkyl-Cs_¢ heteroalixyclyl, C;.¢ xycloalkyl va Cs_4 heteroalixyclyl; va R, dugc chon tir nhém
bao gdm hydro, C,4 alkyl, va C;.¢ xycloalkyl.

Céc hop chét dugc boc 16 & ddy con bao gdm cac hop chét c6 Cong thire (Ile):
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Res
?(Rm)n
N /\ N
|
Rs/\g )\%\N R,
F |

R3a
Cong thirc (Ile)

hodc mudi dugc dung, hydrat, solvat, dang da hinh, va chét ddng phén lap thé cua

ching, trong d6:
n, va p 1a s6 nguyén duoc chon tix 0,1 va 2;
B dugc chon tir phenyl, pyridyl va pyrimidyl;

R 1a hydro hodc C,4 alkyl;R3;, dugc chon tir nhém bao gém Ci4 alkyl, Csg
xycloalkyl, Cy; alkylen-Cs.¢ xycloalkyl, va Cy.s heteroalixyclyl, hgp chit bat ky trong sé

chuing c6 thé duogc thé hodc khong duoc thé;

Rsp va Ry, doc 1ap duge chon tir nhdm bao gém hydro, -CN, C, alkyl dugc thé
hogc khéng dugc thé, Cy6alkoxy dugc thé hogic khong dugc thé, aryl dugc thé hoic khong
dugc thé, heteroaryl dugc thé hoic khong dugc thé, Cs4 xycloalkyl duoc thé hoic khong
duoc thé, Csg xycloalkenyl duoc thé hodc khong dugc thé, Cp heteroalixyclyl dugc thé
ho#c khong dugc thé, -(CR3gRg)p-C(=0)ORy, va -(CRgRy)p-C(=0)NRgRy,, hodc R3b‘vé Rs,
duoc két hop dé tao thanh nhém oxo ho#c hé vong duge chon tir nhém bao gdm Cs g
xycloalkyl dugc thé hoic khong duoc thé, Cs xycloalkenyl dugc thé hoic khong du’qclthé',
C,.0 heteroalixyclyl duoc thé hoic khong dugc thé;

R4, dugc chon tir nhém bao gém hydro, halogen, -OH, C, alkyl duoc thé hoic
khong dugc thé, C;-Cq alkoxy duoc thé hoic khong dugc thé, C alkenyl duoc thé hoic
khéng dugc thé, aryl duoc thé hojic khong dugc thé, aryl-Cy.¢ alkyl duoc thé hoic khong
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dugc thé, heteroaryl dugc thé hoic khoéng dugc thé, heteroaryl-C,¢ alkyl duoc thé hoic
khong duogc thé; vi du Ry, 12 —CF; hoic —OCFs;;

Ry4p d0c 1ap duge chon tir nhém bao gém hydro, halogen, -OH, C,_4 alkyl dugc thé
hodc khong dugc thé, C,4 alkoxy dugc thé hoic khong dugc thé, -C(=O)Rq;

Rs 13 vong dugc chon tir nhém bao gdm phenyl, pyrimidinyl, pyridyl, pyridinyl-N-
oxit, xyclohexyl, pyrolyl, pyrazolyl, furanyl, pyrolidonyl, tetrahydrofuranyl,
tetrahydropyranyl, benzopyrolidonyl, xyclobutyl, oxetanyl, tetrahydrothiophenyl,
tetrahydro-2H-thiopyranyl, xyclopentyl, xycloheptanyl, tetrahydrothiophenyl-1,1-dioxit,
tetrahydro-2H-thiopyranyl-1,1-dioxit, 1,4-oxathianyl-4,4-dioxit, va piperidinyl, bat ky trong
s6 chiing c6 thé khong dugc thé hoic dugce thé bang (RSp)t;

Rsp,, khi c6 mit, doc 1ap dugc chon tir nhém bao gdm -CH,COOR,, -
CH,CONR;y Ry, oxo, -CN, -CH,CN, -Ci4 alkyl, -CH,-imidazolyl, -CH,-SO,CHj, -
CH,C(CHj3),(ORy), -OCHj3, -CH,-triazolyl, -CF3, imidazolidinyl-2,4-dion dugc thé dimetyl,
-NSO;Ry, -CH,-SO,NR;;R;,, morpholinyl, -C(=0)-morpholinyl, piperidinyl-CH,ORj,
OCH,-tetrahydrofuranyl, piperazinonyl, piperidinyl-CONR;;Ry,, --OH, -CORj, -
CONR;; Ry, -CH(OR,)CHj3, -COORy, -CH,-pyrolidonyl, -C, ¢-alkylen-OH, -xyclopentyl, -
- pyrolidonyl, -tetrazolyl, -CH,-triazolyl, -CH,ORj, -axyl, -SOR3, -SO5Rz0, -SO,NR3 Ry, -
NR»,;SO,R 0, va halogen;

Ry, Ry, va Ry doc 1ap duoc chon tir nhém bao gdm hydro, C6 alkyl khéng dugc thé,
| va Cy.¢ alkylen dugc thé b%lng furanyl;

R;o duoc chon tir nhém bao gSm Ci alkyl, Cy4 alkoxy, -NH,, -NH(C,. alkyl), -
N(Cy.¢ alkyl),, and C5; xycloalkyl;

Ry, Ra1, va Ry d6c 14p duoc chon tir H, -C.¢ alkyl, -C,. haloalkyl, -C;.¢ xycloalkyl,

va -C.¢ heteroalixyclyl;
pla ) nguyén dc 1ap dugc chon tir nhém bao gf‘)m 0,1, va2;
tlasd nguyén dugc chon tir 1 hodc 2; va

nlasd nguyén dugc chon tir nhém bao gém 1,2,3,vad.
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Theo mét sd phuong 4n cua céc hgp chét c6 cong thuc (Ile), R va Ry 12 hydro, Rs,

1a xyclopropyl, va Ry, 1a -CFs.

Céc hop chét dugc boc 16 & day c6 thé con bao gdm cac hop chét c6 cong thirc (IIf):

(R5a)m
Ry Raa (Rap)n
N )\ N e |
R13 | R3C
R6a a N R3b
Reb I
Re R o,

hoic mubi dugc dung, hydrat, solvaf, dang da hinh, va chit ddng phan lap thé

cta chuing, trong do:
m, n va p 1a cac s6 nguyén doc 1ap duge chon tir nhém bao gbm 0, 1, va 2;
R 14 hydro hodc C,4 alkyl;

R; duoc chon tir nhom bao gém hydro, -OH, halogen, C,_4 alkyl duoc thé hoic

khéng dugc thé, va C,4 alkoxy dugc thé hoic khéng dugc thé;

R, dugc chon tir nhém bao gém hydro, halogen, C,.4 alkyl, C;4 haloalkyl, va C;4
hydroxyalkyl;

hodc R va R, duoc két hop dé tao thanh vong dung hop dugc thé hoiic khong dugce
thé; hodc R, va Rs, duoc két hop dé tao thanh vong dung hop dugc thé hoic khong duoc
thé;

R3, dugc chon tir nhém bao gém Ci¢alkyl dugc thé hozc khong duoc thé, C,
alkoxy duoc thé hodc khong dugc thé, aryl duge thé hoic khong dugc thé, heteroaryl dugc
thé hoic khong dugc thé, Cs¢ xycloalkyl dugc thé hoic khéng dugc thé, Cs4 xycloalkenyl

dugc thé hoic khong duoc thé, va Cp heteroalixyclyl dugc thé hodc khong dugc thé;

Rs3p va Ry, ddc 1ap duoc chon tir nhém bao gém hydro, -CN, C,. alkyl dugc thé
hoac khong dugc thé, C,alkoxy dugc thé hoic khéng duoc thé, aryl duoc thé hoic khong
duoc thé, heteroaryl dugc thé hoic khong dugc thé, C;_g xycloalkyl dugce thé hodc khong
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dugce thé, Cyg xycloalkenyl dugc thé hodc khong duogc thé, Cp heteroalixyclyl dugc thé
hoic khong dugc thé, -(CRgRo)p-C(=0)ORj, va -(CRgRo)p-C(=0)NRgRs, hodic Rsp va Ry,
duoc két hop dé tao thanh nhém oxo hodc hé vong dugc chon tir nhém bao g6m Css
xycloalkyl dugc thé hoic khong dugc thé, Cs4 xycloalkenyl duoc thé hojic khong dugc thé,

va C,.¢ heteroalixyclyl duoc thé hoic khong duge thé; hoic
Rsp, va Ry, hoidic Ry, duoc két hop dé tao thanh vong dung hop,

R4, duoc chon tir nhom bao gém hydro, halogen, -OH, C, 4 alkyl dugc thé hodc
khoéng duoc thé, C;-Cq alkoxy duogc thé hodc khong duoc thé, Cy alkenyl duogc thé hoic
khéng dugc thé, aryl dugc thé hoic khong duoc thé, aryl-Cy.¢ alkyl dugc thé hoic khong
dugce thé, C;-Cg xycloalkyl dugc thé hoic khong duogc thé, heteroaryl dugc thé hoic khong
duoc thé, va heteroaryl-Cq alkyl dwoc thé hoic khong duogc thé;

R4, dugce chon tir nhém bao gém hydro, oxo, halogen, -OH, C,4alkyl dugc thé hoic
khong duoc thé, va C,4 alkoxy dugc thé hoic khong duge thé, -C(=0)Rq;

Rs, duoc chon tir nhéom bao gém hydro, halogen, oxo, -CN, -OH, C,_¢alkyl dugc thé
hoic khong duge thé, Cy alkenyl duoc thé hoic khong duge thé, C¢alkoxy dugc thé hoic
khéng dugc thé, Cs¢ xycloalkyl dugc thé hodc khong dugc thé, Cs. xycloalkenyl dugc thé
hodc khong duogc thé, aryl dugc thé hoic khong duoc thé, aryl-C,.¢ alkyl dugc thé hoic
khoéng duogc thé, C,-Cy heteroalixyclyl dugc thé hodc khong duoc thé, C,-Cg heteroalixyclyl-
C, alkyl dugc thé hoic khong dugc thé, heteroaryl dugc thé hoic khong dugc thé,
heteroaryl-C,_¢ alkyl dugc thé hoic khong duogc thé, -(CH3)4CO;R g, -(CH3)4-CONR 2R, -
(CH2)¢-SORyg, -(CH;)¢-SO2R 3, -(CH;)¢-SO,NR3 R, va -(CH2)qNR31SO;Rz0;

q 12 s6 nguyén duoc chon tir 0 hoc 1;

Ry, Ry, va Ry; doc 18p véi nhau duge chon tir nhom bao gém hydro, Cy.¢alkyl
duoc thé hoic khong duoc thé, -CN, Cs¢xycloalkyl dugc thé hodc khong dugce thé, va Co
heteroalixyclyl dugc thé hoic khong duogc thé, hodic Ry va Ry, dugc két hop dé tao thanh
C; xycloalkyl,;

Réa, Rep d0c 1ap duge chon tir nhdm bao gém hydro, C,.¢ alkyl dugc thé hozc khong
dugc thé, C,¢alkenyl dugc thé hoic khong duge thé, C,¢ alkynyl dugc thé hoic khong
dugc thé, C¢alkoxy dugc thé hodc khong dugc thé, Cy¢ heteroalkyl duoc thé hodc khong
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duge thé, Cs.gxycloalkyl dugc thé hogc khéng duoc thé, Cy.5 xycloalkenyl duge thé hoge
khéng dugc thé, Cy.o heteroalixyclyl duge thé hoic khong dugce thé, aryl dwoc thé hodc
khong duoc thé, va heteroaryl dugc thé hodic khong duoc thé, hoic Re, va Re, duoc léy
cung nhau dé tao thanh va nhém oxo hodc hé¢ vong dugc chon tir C;. 4 xycloalkyl dugc thé
hodc khong duoc thé, va C,. heteroalixyclyl duoc thé hoic khoéng duogc thé, hoic Re, va Ry3
duoc Iéy cing nhau d& tao thanh hé vong dugc chon tir Cs ¢ xycloalkyl duoc thé hoic khong
duoc thé, va Cys heteroalixyclyl dugc thé hoic khong duoc thé;

Ry dugc chon tir nhém bao gdm C,.¢ alkyl, Cy. alkoxy, -OH, -NH,, -NH(C,.¢
alkyl), -N(C,.¢ alkyl),, and Cs_; xycloalkyl;

Ry3, néu khong duoc léy cung vdi Re,, khong cé mat, hodc dugce chon tir nhom bao
gém hydro, -CN, -OH, C,¢alkyl dugc thé hodc khoéng dugce thé, Ci6 alkenyl duoc thé hodc
khong dugc thé, C;¢alkoxy dugc thé hodc khong duoc thé, Cs s xycloalkyl duoc thé hodc
khong dugc thé, Cyg xycloalkenyl duoc thé hosc khc‘)ng duoc thé, va -(CRgRy)p-C(=0)OR;,
~(CRgRo)p-SO;R7 va -(CRsRy)p-C(=0)NRgRy;

B 12 hé vong dugc chon tlr nhém bao gdm aryl, heteroaryl, va, C,-C, heteroalixyclyl
hai vong;

D 1a hé vong dugc chon tir nhdm bao g6m aryl, heteroaryl, Cs.gxycloalkyl va, C,-Cy
heteroalixyclyl,

va trong d6 mdi khi R, 14 hydro R, khong thé 13 chloro, va véi diéu kién 1 hop chét
khong phai 1a

Mot sé phuong 4n dé cap dén hop chat theo Cong thire (IIf) trong d6
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R4, duoc chon tir nhém bao gff)m hydro, halogen, C,4 alkyl, C;-4 alkoxy, C;.4
haloalkyl, C,4 haloalkoxy, va heteroary];

R4, duoc chon tir nhém bao gém hydro, oxo, halogen, C,4alkyl, C;4haloalkyl, C;4
hydroxyalkyl, C;.4alkoxy, va C;4haloalkoxy;

Rga duoc chon tir nhém bao gém hydro, halogen, C,.¢alkyl, C,.¢haloalkyl, C,
hydroxyalkyl, C,alkoxy, va C;haloalkoxy;

Rg, duoc chon tir nhom bao gém hydro, C¢alkyl, Cy_¢haloalkyl, C,.¢hydroxyalkyl,
Ci.salkoxy, Cy.¢alkoxy-C,¢ alkyl, C,.¢haloalkoxy, aryl- Cy.¢alkyl, C, heteroalixyclyl-C;
alkyl dugc thé hoic khong duoc thé, va aryl duge thé hoic khong dugc thé

hodc Rg, va Rgp, duoc léy cung nhau dé tao thanh nhém oxo hozc hé vong dugc chon
tir C;.¢ xycloalkyl dugc thé hodc khéng dugc thé, va C, heteroalixyclyl duoc thé hoic
khong dugc thé,

hodc R, va Ry3 duoc léy cung nhau & tao thanh hé vong duoc chon tir Cs.4
xycloalkyl dugc thé hoic khong duoc thé, va C,.s heteroalixyclyl dugc thé hodc khong dugc
thé;

R3, duoc chon tir nhém bao gff)m Cisalkyl, Cy4alkylen-C;¢ xycloalkyl, Ci.4
alkylen-Cs.¢ heteroalixyclyl, Cs.6 xycloalkyl, va Cs.5 heteroalixyclyl, hop chét bét ky trong

s6 chiing c6 thé duge thé hoic khong duoc thé;

R3p va Ry, doc 14p duge chon tir nhém bao gf‘)m hydro, C;.4 alkyl dugc thé hoic
khong dugce thé, -(CHy);.4-C(=O)R, C1.4 alkylen-C; ¢ xycloalkyl, C;.4alkylen-Cs_
heteroalixyclyl, C3.¢ xycloalkyl, va Cs.¢ heteroalixyclyl, hodc Rjp va Rs, dugc két hop dé tao
thanh nhém oxo hodc h€ vong dugc chon tir nhém bao gém Cs.gxycloalkyl dugc thé hoac
khong dugc thé, Cs.¢ xycloalkenyl dugc thé hoic khong duoc thé, C,. heteroalixyclyl dugc

thé hogc khong dugc thé; hodc
Rjp, va Ry, hodic Ry, duoc két hop dé tao thanh vong dung hop.

Theo mot s6 phuong 4n céc hop chét ¢ cong thire (I) hodc céc hop chit c6 cong thirc bat ky
trong s6 cac cong thirc (Ia-1If), R, 1a metyl, etyl, xyclopropyl hodc xyclobutyl. Khi R;, 1a

xyclopropyl hoic xyclobutyl né c6 thé dugc thé boi mot hodc nhiéu phin tir thé dugc chon
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tir nhém bao gdm metyl, chloro, va fluoro. Khi nhiéu hon mdt phan tir thé c6 mit ching c6

the gdn vao cung hodc (cac) nguyén tir cacbon khéc nhau.

Theo mot s phwong 4n céc hop chat cé cong thirc (I) hodc cac hop chét ¢ cong
thuc bat ky trong sb cac cong thirc (Ila-IIf), Ry, va Rs. ddc 1ap véi nhau duge chon tir nhém
bao gém hydro,‘ metyl, etyl, hodc Rs, va R;, dugc két hop dé tao thanh xyclopropyl hodc
xyclobutyl.

Theo mot sb phwong 4n céc hop chét c6 cong thirc (I) hoic cic hop chét cb cong
thirc bét ky trong s cac cong thirc (Ila-1If), Rs, 12 metyl, etyl, xyclopropyl hogc xyclobutyl
va Rsp, va Rs. ddc 1dp véi nhau duge chon tir nhém bao gém hydro, metyl, etyl, hodc Rs;, va

R, duge két hop dé tao thanh xyclopropyl hodc xyclobutyl.

Theo mot s phuong 4n céc hop chit c6 cong thirc (I) hodc cac hop chét c6 cong
thirc bat ky trong sd cac cong thirc (Ia-IIf), B 1 aryl hoic heteroaryl, vi du phenyl, pyridyl,
pyrazolyl, pyridazinyl, pyrimidinyl, naphthyl va furanyl, trir khi c6 quy dinh khic. Mot s&
phuong 4n d cap dén B 14 phenyl, pyridyl hogc pyrimidyl.

Theo mdt s& phuong 4n cac hop chit c6 cong thire (I) hogc cac hop chit c6 cong
thirc bit ky trong s6 cac cong thic (ITa-1If), B 14 aryl c6 6 canh, hogc heteroaryl c6 6 canh
dugc thé bdi Ry, & vi tri para hodc vi tri meta, hodc heteroaryl c6 5 canh dugc thé boi Ry, &
vi tri 2 hodc 3, trir khi c6 quy dinh khac. Theo mét s6 phuong 4n aryl c6 6 canh 13 phenyl va
heteroaryl c6 6 canh la pyridyl hodc pyrimidyl. Mgt sb phuong an dé cap dén Ry, dugc chon
tr nhém bao gém halogen, -CN, Cy_4 alkyl, C,4 haloalkyl, C;-C, alkoxy, C;4 haloalkoxy va
heteroaryl, vi du isopropyl, -CN, etoxy, CF3, -OCF3, va triazolyl. Mot s6 phuong an dé cép
dén Ry, duoc chon tir nhém bao gém hydro, oxo, halogen, C;.4 alkyl, C;4 haloalkyl, C;4
hydroxyalkyl, C;-C, alkoxy, C;. haloalkoxy, va heteroaryl. Mot s6 phuong an dé cap dén
R4, dugc chon tir nhém bao gc‘Sm halogen, -CN, Cy4 alkyl, C,4 haloalkyl, C;-C, alkoxy, va
C,.4 haloalkoxy, vi du isopropyl, -CF;, -CHF,, -OCF3, va -OCHF, va Ry, 1a hydro.

Theo mdt s& phuong an cac hop chat c6 cong thirc (IIf), D duge chon tir nhom bao
gbm aryl, nhu phenyl; heteroaryl, nhu pyridyl, Cs.g xycloalkyl, nhu xyclohexyl; va Cyg
heteroalixyclyl, nhu piperidyl, tetrahydro-2H-pyranyl , thiopyranyl, tetrahydro-2H-
thiopyranyl, tetrahydro-2H-thiopyranyl-1,1-dioxit, pyrolidinyl, thianyl, va oxetanyl, tht ca
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chiing c6 thé dugc thé boi mot hodic nhidu Rs,. M6t s6 phuong 4n @ cap dén Rs, duoc chon
tr hydro, C,.¢ alkyl, nhu metyl va etyl; C;.¢ hydroxyalkyl, nhu metanol va etanol; -(CH,),-
CN; o0x0, -(CH,)4-COzRy; -(CH,)4-Ci.6 alkoxy, nhu metoxy va etoxy va metoxyetyl; -
(CHy)g-heteroaryl, nhu | CH,-)q-tetrazolyl, (CH,-)g-imidazolyl, «(CH,-)4-triazolyl; (CH-
)q"CONR2R;1; «(CH;-)g-COR30; (CH;-)¢-SO2R20; «(CH3-)¢-NR2;SORg; «(CHa-)g-
SO.NRy1R»;

Ry, Ry1, va Ry, ddc 14p véi nhau dugce chon tir nhém bao gém hydro, -OH, C;
alkyl duoc thé hodc khong duoc thé, -CN, C;.¢xycloalkyl dugc thé hoic khong dugc thé, va
C,.6 heteroalixyclyl dugc thé hoic khong dugc thé, hodc R,y va Ry, duoc két hop dé tao
thanh C;_4 xycloalkyl; va

qla sb nguyén dugc chon tir 0 hodc 1.

Péi voi nhém duge cho duoce boc 10 & day, hé vong D ¢6 thé bao gbm (c4c) hydro

khac (cac) hydro dugc d& xuit boi Rs, 12 hydro.

Theo mot sb phuong an Ry, Ry, va Ry, ddc 18p véi nhau dugce chon tir nhém bao
gdm hydro, metyl, etyl, xyclopropyl, -CFs, va -CHF,,

Theo mot sb phuong 4n theo Cong thirc (I) hodic cac hop chit c6 cong thic bét ky
trong s cac cong thirc (Ila-IIf), R;3 khong c6 mit, hodc duge chon tir nhém bao gdm
hydro, -OH,-CN, C;4hydroxyalkyl, C;.chaloalkyl, , «(CH;-){CO,H —(CH,-)¢-SO2R2, —
(CH,-)¢-NR;3;SOzR va Cygalkoxy, hodc Ry3 két hop vdi nguyén tir ma ching gén vao va
Rs, 1ién k& @ tao thanh Css xycloalkyl, hodc C,-4 heteroalixyclyl.

Theo mdt s6 phuong 4n cac hop chit c6 cong thic (I) hodc cac hop chét c6 cong
thure bat ky trong s6 céc cong thic (Ia-IIf), Rg, 12 hydro, hodc két hop v6i Rs,, Rep hodc Ry3
dé tao thanh hé vong nhu Cs_¢xycloalkyl ho#ic C, s-heteroalixyclyl; Rgp 1a hydro, két hop
v6i R, d& tao thanh hé vong, hodc khong c6 mit. Theo mot sb phuong an ca Rg, va Rep déu
12 hydro.

Theo m6t s§ phuong 4n theo Cong thirc (IIf)

R 1a hydro; R, dugc chon tir Cl hodc F; hodc R va R, dugc két hop dé tao thanh
pyrolo[2,3-d]pyrimidin, 6,7-dihydro-5H-pyrolo[2,3-d]pyrimidin;
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m 1a sb nguyén dugc chon tir 0 va 1;
n 13 s6 nguyén dugc chon tir 0 va 1;
R3, 12 metyl, etyl, xyclopropyl hoéc xyclobutyl;

R3p va R3¢ doc 18p véi nhau duge chon tir nhém bao gém hydro, metyl, etyl, hodc
Ry, va Ry, duoc két hop dé tao thanh xyclopropyl hodc xyclobutyl;

B 1a aryl hodc heteroaryl, vi du phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl,
naphthyl va furanyl.

. R4, dugc chon tir nhém bao gém halogen, C,4 alkyl, C,4 haloalkyl, C,-C, alkoxy,
Ci-4 haloalkoxy va heteroaryl, vi du -CF; -CHF,, -OCF3, -OCHF,, va triazolyl;

R4y duoc chon tir nhém bao gém hydro, oxo, halogen, C,4 alkyl, C;4 haloalkyl, C;4
hydroxyalkyl, C,-C, alkoxy, C,4 haloalkoxy, va heteroaryl.

D duoc chon tir nhém bao gdm aryl, nhu phenyl; heteroaryl, nhu pyridyl, va
pyrimidyl; C;_g xycloalkyl, nhu xyclopentyl va xyclohexyl; va C,.g heteroalixyclyl, nhu
vong don hogc C, ¢ heteroalixyclyl bic ciu, nhur piperidyl, tetrahydro-2H-pyranyl,
thiopyranyl, tetrahydro-2H-thiopyranyl, tetrahydro-2H-thiopyranyl-1,1-dioxit, oxetanyl,

tropanyl va pyrolidinyl, tit ca chiing c6 thé dugc thé bing mét hodc nhidu Rsy;

Rs, dugc chon tir halogen, C.¢ alkyl, nhu metyl va etyl; C; hydroxyalkyl, nhu
metanol va etanol; Cy.¢ haloalkyl, nhu —CF3, -(CH;)e-CN; -(CH,)q-axyl; -(CH)q-Cio
alkoxy, nhu metoxy va etoxy va metoxyetyl; -(CH,)4-heteroaryl, nhu «(CH,-),-tetrazolyl, —
(CH;-)4-imidazolyl, | CH,-),-triazolyl; |(CH,-)g-CONRyR;1; «(CH,-)g-CORyp; (CHa-)g-
SO,Rz0; <(CH;-)¢-NR31SORy; «(CH;-)-SO,NRy 1 R;

Ra0, Ra1, va Ry, ddc 18p véi nhau duge chon tir nhdm bao gém hydro, -OH, C,
alkyl dugc thé hoic khong dugc thé, -CN, Cs.¢ xycloalkyl duoc thé hogic khéng duoc thé, va
C,.¢ heteroalixyclyl dugc thé hodc khéng dugc thé, hoiic R,; va Ry, duoc két hop dé tao
thanh C;_¢ xycloalkyl; va

qla sb nguyén dugc chon tir 0 hoac 1;
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R;3 khong c6 mit, hodc dugce chon tir nhém bao gbm hydro, -OH,-CN, Cj4
hydroxyalkyl, C,.¢ haloalkyl, (CH-)q-SO2Rz0, (CH;-)g-NR3;SO;Ry va Cygalkoxy, hodc
R, dugc két hop véi nguyén tr ma nd gén vao va Rs, lién k& dé tao thanh Cs._s xycloalkyl,
hoic C,-4 heteroalixyclyl; Theo mot sb phuong an Ry; khong c6 mét hodc hydro;

R, 14 hydro, hodc dugc Kkét hop véi Rs,, Rep hodc Ry3 dé tao thanh hé vong nhu C;.4
xycloalkyl hodc Cy.s-heteroalixyclyl; Rep 14 hydro hogdc khong c¢6 mét; vi du ca Rg, va Rgp
déu 1a hydro. Theo cdc phuong an ndy, B c6 thé 13 phenyl hodc pyridyl. Ngoai ra, B c6 thé
13 phenyl v6i Ry, & vi tri parahodic vi ti meta-, hodc heteroaryl c6 6 canh duoc thé béng R4, &
vi tri para hoic vi tri meta, hodc heteroaryl c6 5 canh dugc thé béng Ry, & vitri 2 hodc 3, ,

trong d6 Ry, dugc chon tir nhém khoéng phai 1a hydro.
Theo mdt khia canh séng ché boc 16 cac hop chit c6 Cong thire (X)

Raa

a (Rap)n
Rea R1
pNs
A
~ I \Y2

Rs Y4 Rap
Rz
R3a
Cong thire (X)

hodc mubi dugc dung, hydrat, solvat, dang da hinh, va chit ddng phén 1ap thé cia
chung, trong do:

Y, 1a NR hodc O;

Y, 1a N hoic C;

R 14 hydro hodc C;.4 alkyl dugc thé hoic khong dugc thé;

R; duoc chon tir nhém bao gém hydro, -OH, halogen, -CN, -NO,, -NH,,
alkylamino, amit, axyl, este, O-carboxy, mercapto, alkylthio, arylthio, cacbonyl,
thisocacbonyl, C amido, N amido, S-sulfonamido, N sulfonamit, silyl, sulfenyl, sulfinyl,
sulfonyl, Cy.¢ alkyl dugc thé hoic khéng duoc thé, C, alkoxy duge thé hodic khong dugc
thé, C,.¢ alkenyl duge thé hodc khong duoc thé, C,¢ alkynyl duge thé hogc khong duoc thé,
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Ci heteroalkyl dugc thé hoic khong duge thé, aryl dugc thé hoic khong duge thé,
heteroaryl dugc thé hodic khong dugc thé, Cs.o xycloalkyl duge thé hoc khong duge thé, Cs.
g Xycloalkenyl dugc thé hoic khong duoc thé, C,. heteroaliyclyl duoc thé hoic khong dugc
thé;

R, duoc chon tr nhém bao gém hydro, -OH, halogen, -CN, -NO,, -NH,,
alkylamino, amit, axyl, este, O-carboxy, mercapto, alkylthio, arylthio, cacbonyl,
thisocacbonyl, C amido, N amido, S-sulfonamido, N sulfonamit, silyl, sulfenyl, sulfinyl,
sulfonyl, C, alkyl duoc thé hoic khong duoc thé, C,. alkoxy dugc thé hoic khong dugc
thé, C,.¢ alkenyl dugc thé hoc khong dugc thé, Cy.¢ alkynyl dwoc thé hogc khong dugc thé,
C,.¢ heteroalkyl dugc thé hoic khong dugc thé, aryl duoc thé hodc khong duoc thé,
heteroaryl dugc thé hogc khong duge thé, Cs.0 xyeloalkyl dugc thé hoic khdng duoc thé, Cs.
s xycloalkenyl dugc thé hodc khdng dugc thé, Cy. heteroaliyclyl dugc thé hoic khong duoc
thé;

hoic R va R, dugc két hop dé tao thanh vong dung hop; hodc R, va Rj, duge két
hop d& tao thanh vong dung hop;

Rs, duoc chon tir nhém bao gém Ci.salkyl dugc thé hodc khong dugc thé, Cy.6
alkoxy dugc thé hoic khong duoc thé, aryl duge thé hodc khong duge thé, heteroaryl duoc
thé hoic khong duoc thé, Cs.g xycloalkyl dugc thé hoic khong duoc thé, Cs.g xycloalkenyl
duoc thé hodc khong dugc thé, C,.¢ heteroalixyclyl duoc thé hozc khong duoc thé;

Rsp va Ry, ddc 1ap duge chon tir nhom bao gém hydro, -CN, C,.¢ alkyl dugc thé
hoiic khong dugc thé, Cy.¢alkoxy duge thé hogc khong duge thé, aryl dugc thé hoic khong
duogc thé, heteroaryl duge thé hodc khong dugc thé, C;.g xycloalkyl dugc thé hodic khong
duogc thé, ;.5 xycloalkenyl dugc thé hoic khong duoc thé, C,.o heteroalixyclyl dugc thé
hodc khéng dugc thé, -(CRgRo)p-C(=0)OR7, va -(CRgRo)p-C(=O)NRsRy, hodc Rj, va Ry,
duoc két hop d8 tao thanh nhém oxo hodc hé vong dugc chon tir nhém bao g6m Css
xycloalkyl dugc thé hoic khong duoc thé, C;.¢ xycloalkenyl dugc thé hoic khong duge thé,

C,.¢ heteroalixyclyl dugc thé hodc khong dugc thé; hoac
Ry, va Ry, duoc két hop dé tao thanh hé vong; hodc

Ry, va Ry duge két hop dé tao thanh hé vong;
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R4, duoc chon tr nhém bao gém hydro, halogen, -OH, C,. alkyl duogc thé hoic
khong dugc thé, C;-Cg alkoxy duogc thé hoic khong duogc thé, Ci alkenyl dugc thé hodc
khong duogc thé, aryl dwoc thé hodc khong dugc thé, aryl-Ci¢ alkyl dwogc thé hoic khong
duoc thé, heteroaryl dugc thé hodc khong duoc thé, heteroaryl-C,¢ alkyl duoc thé hoic
khong dugc thé;

Ry, doc 1ap duge chon tir nhém bao gdm hydro, halogen, -OH, C; 4 alkyl dugc thé
hodc khong duoc thé, Ci4 alkoxy duogc thé hoic khéng duoc thé, -C(=0)R;

Rs dugc chon tr nhém bao g@)m -(CRgR9)pORy;, -(CRsRo)p-CRj3R14R;s, -
(CR3Rg)p-C(=0)OR7, va -(CRgRo)p-C(=0)NRgRy;

n, vaplacéc sb nguyén ddc 1ap dugc chon tir nhdm bao gém 0,1,2,3vad4,

Rea, Rep d0c 1ap duge chon tir nhém bao g@)m hydro, C;_¢alkyl dugc thé hoic khong
dugc thé, C, alkenyl dugc thé hoic khéng duge thé, C,, alkynyl duoc thé hoic khong
dugc thé, C ¢ alkoxy dugc thé hodc khong duoc thé, C,.¢ heteroalkyl dugc thé hoic khong
dugc thé, Cs5 xycloalkyl dugc thé hoic khong duoc thé, Cs.¢ xycloalkenyl dugc thé hoic
khong dugc thé, C,. heteroalixyclyl duoc thé hoic khong duge thé, aryl dugc thé hoiic

khong dugc thé, va heteroaryl dugc thé hoic khong dugc thé;

Ry, Rg, R, va Ry,, ddc 1ap duge chon tir nhém bao gém hydro, C,.¢ alkyl dugc thé
hodc khong duogc thé, C; xycloalkyl duoc thé hosc khong dugc thé, va Cyp. heteroalixyclyl

dugc thé hoic khong duoc thé;

R;¢ duogc chon tir nhom bao g6m C1.6 alkyl, Cy6 alkoxy, -NH,, -NH(C,. alkyl), -
N(Cy.6 alkyl),, and Cs.; xycloalkyl;

Ry3 khong c¢6 mat, hodc dugce chon tir nhém bao gém hydro, -OH, Ci.¢ alkyl dugc
thé hodc khéng duoc thé, C,.¢ alkenyl duoc thé hoic khong dugc thé, C,. alkoxy duoc thé
hodc khong dugce thé, Cs.5 xycloalkyl dugc thé hoic khong dugc thé, C;.5 xycloalkenyl dugc
thé hodc khong duogc thé, va -(CRgRg)p-C(=0)OR;, va -(CRgR9)p-C(=O)NRgRy;

Ri4 va Ry5 d6c 1ap dugc chon tir nhom bao gém hydro, va C,.¢ alkyl dugc thé hoic
khong duogc thé, Cs xycloalkyl dugc thé hoic khong duoc thé, C,.¢ heteroalixyclyl duoc thé

hoac khong dugc thé; hoic
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Ry4 va Rys5 duge két hop dé tao thanh hé vong dugce chon tir nhom bao gém Csg
xycloalkyl duoc thé hoic khong dugc thé, Csg xycloalkenyl dugc thé hoic khong dugc thé,
Cs.g xycloalkyl dugc thé hojic khong duge thé, Cs xycloalkenyl dugc thé hoic khong dugc
thé, Cy.o heteroalixyclyl duoc thé hoic khéng dugc thé, aryl duoc thé hodc khong duoc thé,

va heteroaryl dugc thé hoic khong dugc thé;

A va B doc 14p véi nhau hé vong dugce chon tir nhém bao gém aryl don hoéc hai
vong, heteroaryl don ho#ic hai vong, Csg xycloalkyl, C;s xycloalkenyl, va C,g

heteroaliyclyl don hodc hai vong.-

Theo phwong 4n lién quan A dugc chon tir nhém bao gdm Phenyl, pyridyl, pyrolyl,
furyl, pyranyl, thiopyranyl, thienyl, pyrazinyl, pyrimidinyl, triazinyl, naphthyl, indolyl, iso-
indolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, va oxazolyl. Theo phuwong 4n lién quan
khéc A dugc chon tlr nhém bao gdm phenyl, pyridyl, pyrimidinyl, va trong d6 R, dugc dat &
vitri 1 cia vong c6 6 canh, R; dugc dat & vi tri 4 ctia vong ¢6 6 canh, Y, dugc dit & vi tri 3
cuia vong ¢4 6 canh, Y, dugc ddt & vi tri 5 ctia vong c6 6 canh. Theo phuong 4n lién quan R,
duogc chon tir nhém bao gém hydro, -OH, halogen, C;.4 alkyl duogc thé hoic khéng duoc thé,
Ci4 alkoxy dugc thé hoic khong dugc thé, va C,4 alkenyl dugc thé hodc khong duge thé;
va R, dugc chon tir nhém bao gém hydro, halogen, C;4 alkyl dugc thé hoic khong dugc
thé, Cy4 alkoxy duoc thé hoic khoéng dugc thé, -CN, -OH va -NO,; hodc R va R, duoc két
hop dé tao thanh vong dung hop; Theo phuong 4n lién quan khac B 13 hé vong dugc chon tir
nhém bao gdm aryl, heteroaryl, va aryl hai vong hogc heteroalixyclyl, vi du vong d6i cé 11
hodc 12 canh, vi du benzazepin, benzazoxin, benzimidazol, benzimidazolin, benzodioxin,
benzodioxol, benzofuran, benzoisothiazol, benzothiadiazin, benzothiadiazol,
benzothiazepin, benzothiazin, benzothiazol, benzothiophen, benzotriazol, benzoxadiazol,
benzoxathiol, benzoxazepin, benzoxazin, benzoxazol, benzisoxazol, benzodioxol, chroman,
chromen, coumarin, Xxyclopentapyridin,  xyclopentapyrimidin,  diazanaphthalen,
dioxolopyridin, dioxolopyrimidin, dihydrobenzodioxin, dihydrobenzooxathiin, furofuran,
furopyridin, furopyridin, furopyrimidin, imidazopyridin, imidazopyrimidin, indan, indazol,
inden, indol, indolin, indolizin, isobenzofuran, isochromen, isoindol, isoindolin, isoquinolin,
naphthalen, naphthyridin, oxathiolopyridin, oxathiolopyrimidin, = oxazolopyridin,

oxazolopyrimidin, pteridin, purin, pyranopyridin, pyranopyrimidin, pyrazolodiazepin,
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pyrazolopyridin, pyrazolopyrimidin, pyridobenzthiazin, pyridodiazepen, pyridooxazin,
pyridopyrazin, pyridopyrimidin, pyridothiazin, pyrimidooxazin, pyrimidopyrimidin,
pyrimidothiazin, pyrolizin, pyroloimidazol, pyrolopyrazin, pyrolopyridin, pyrolopyrimidin,
quinazolin, quinolin, quinolon, quinolizidin, quinoxalin, tetralin, thiazolopyridin,
thiazolopyrimidin,  thienodiazepin, thienopyridin, thienopyrimidin, thiochroman,
thiochromen, thiopyranopyridin, thiopyranopyrimidin, triazolopyridazin, triazolopyridin

hoac triazolopyrimidin.

Theo mot s phuwong 4n bat ci khi ndo halogen dugc ghi 13 12 phén tir thé halogen

duoc chon tir fluoro hodc chloro.
Céac vi du cu thé cta cac hop chét dugc bdc 1 trong Bang 1 duéi day.

Bang 1. Cac hop chit vi du boi CAu tric va Tén.

Vi | Chu tric Tén
du s0
T1 N-N, N6-xyclopropyl-5-fluoro-N4-
l WOF P E ' [[4-(1H-tetrazol-5-
H ylmetyl)phenyl]metyl]-N6-[[4-

(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

Iy

NN
|
F

11 2-[4-[[4-[xyclopropy]-[[4-

F
F F (trifluorometyl)phenyljmetyl]a
mino]pyrolo[2,3-d]pyrimidin-7-
yl]metyl]phenyl]axetamit
ZX\N
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(trifluorometyl)phenyl]etyl]ami
noJ-5-fluoro-pyrimidin-4-

ylJamino]metyl]phenyl]axetami
t

Vi | Chutrac Tén
du so
X 0.2 N-[4-[[[6-[xyclopropyl-[[4-
FF; S NH (trifluorometyl)phenyl]metylja
F mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]xyclohexyl]-
NN 2,2, 2-trifluoro-etansulfonamit
Jﬁ/'k
N
H F A
Al e N4-xyclopropyl-5-fluoro-Né6-
[(6-metyl-3-pyridyl)metyl]-N4-
NZ [[4'
~ | .~ (trifluorometyl)phenyl]metyl]py
NZ N rimidin-4,6-diamin
N
H L A
A2 o] 2-[4-[[[6-[xyclopropyl-[[4-
HN F (trifluorometyl)phenyl]metyl]a
2 mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]phenyl]axetami
|
N/Lij\N
H o f
A3 o] 2-[4-[[[6-[xyclopropyl-[1-[4-
EN
H
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A4 o] . 2-[4-[[[5-fluoro-6-

H,N E E [tetrahydrofuran-3-yl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]pyrimidin-4-

NN yl]amino]metyl]phenyl]axetami
a8 t
N N
e
0]
A5 FFE 3-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metylja
o mino]-5-fluoro-pyrimidin-4-
P yllamino]metyl]tetrahydrofuran
HO N~ p -3-ol
N/L§rJ\N
H o F
A6 0 e b 2-[4-[[[6-[xyclopropyl-[[4-

HoN Fj\o (trifluorometoxy)phenyljmetyl]

2 amino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]phenyl]axetami

NZN t
N N N
H F A
A7 F N4-xyclopropyl-5-fluoro-N6-

[(1-metylsulfonyl-4-
piperidyl)metyl]-N4-[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin
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" 4-[[[6-[xyclopropyl-[[4-

(trifluorometyl)phenyl]metyl]a

mino]-5-fluoro-pyrimidin-4-

yl]amino]metyl]-1,1-dioxo-
N > N

thian-4-ol

u
ﬁQm

A9 ' N-xyclopropyl-4-[[[6-
[xyclopropyl-[[4-

o S o} (trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]benzensulfona

mit

All | EF e 1-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a

N mino]-5-fluoro-pyrimidin-4-
P ylJamino]metyl]-1-
N7 "N piperidyl]etanon
X

F

Al2 iy N4-xyclopropyl-5-fluoro-N6-

(tetrahydropyran-4-ylmetyl)
0 N4-[[4-
Rg P (trifluorometyl)phenyl|metyl]py
N~ |N rimidin-4,6-diamin
NN
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Al3

2-[4-[[[6-[xyclopropyl-
[xyclopropyl-[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]phenyl]axetami
t

Al4

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]phenyl]axetonit
ril

AlS

2-[4-[[[6-[xyclobutyl-[[4-
(trifluorometyl)phenyljmetyl]a
mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]phenyl]axetami
t

Al6

metyl 3-[[6-[[4-(2-amino-2-
oxo-etyl)phenyl]metylamino]-5-
fluoro-pyrimidin-4-yl]-
xyclopropyl-amino]-3-[4-
(trifluorometyl)phenyl]propano
at

-5O-




30171

Tén

2-[4-[[[6-[[xyclobutyl-[4-
(trifluorometyl)phenyljmetyl]-
xyclopropyl-amino]-5-fluoro-
pyrimidin-4-
ylJamino]metyl]phenyl]axetami
t

2-[4-[[[6-[xyclopropylmetyl-
[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]phenyl]axetami
t

2-[4-[[[5-fluoro-6-[metyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]pyrimidin-4-
yl]Jamino]metyl]phenyl]axetami
t

Vi | Chu tric
du so
Al7 o}
HoN” 3
: N
H
Al8 o)
H,N" i
N
H
A19 o}
H,N
N
A20 0
H,N~ 3

2-[4-[[[5-fluoro-6-[metyl-[[4-
(trifluorometoxy)phenyl]metyl]
amino]pyrimidin-4-
yl]amino]metyl]phenyl]axetami
t
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A21 F e N6-xyclopropyl-5-fluoro-N4-
(3-thienylmetyl)-N6-[[4-
S (trifluorometyl)phenyl]metyl]py
/ P rimidin-4,6-diamin
O
P
H [ 2&
A22 E 2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
HO mino]-5-fluoro-pyrimidin-4-
P ylJamino]metyl]tetrahydropyran
N°N -4-yl]etanol
e
o F
A23 N=N . N6-xyclopropy1-5-ﬂuoro-N4-
HN__N F [[4-(1H-tetrazol-5-
yl)phenyl]metyl]-N6-[[4-
(trifluorometyl)phenyljmetyl]py
NN rimidin-4,6-diamin
|
N/Lj¢i\N
H o f
A24 e F N6-xyclopropyl-5-fluoro-N4-
~o [(6-metoxy-3-pyridyl)metyl]-
N7 N4-metyl-N6-[[4-
2PN (trifluorometyl)phenyl]metyl]py
Nl =N rimidin-4,6-diamin
N/kj4J\N
I F
A25 e F N6-xyclopropyl-5-fluoro-N4-
~o [(6-metoxy-3-pyridyl)metyl]-
N7 X N6-[[4-
L J o (trifluorometyl)phenyl]metyl]py
Nl =N rimidin-4,6-diamin
NJ\fJ\N
H ¢ 2&
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A26 E [3-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
o yl]lamino]metyl]oxetan-3-
HO/_E NN yl]metanol
N/L\fJ\N
Ho f Zﬁ
A27 F 1-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
0 }@ . ylJamino]metyl]-N,N-dimetyl-
N™=N xyclopentancarboxamit
—N /“\/k
\ N N
H o L 2&
A28 P e N6-xyclopropyl-5-fluoro-N4-
(tetrahydrothiophen-2-ylmetyl)-
N6-[[4-
S (trifluorometyl)phenyl]metyl]py
Nl =N rimidin-4,6-diamin
N/Lij\N
H [ Zﬁ
A29 . N6-xyclopropyl-5-fluoro-N4-
[(4-metoxytetrahydropyran-4-
yl)metyl]-N6-[[4-
p PR (trifluorometyl)phenyl]metyl]py
o) NI =N rimidin-4,6-diamin
N/L\fJ\N
A30 E 4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
P ylJamino]metyl]tetrahydrothiop
HO NN yran-4-ol
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A3l E N6-xyclopropyl-5-fluoro-N4-
[[4-
(metylsulfonylmetyl)tetrahydro
NN pyran-4-yl]metyl]-N6-[[4-
‘o NN (trifluorometyl)phenyljmetyl]py
N~ N2 SN rimidin-4,6-diamin
H
0 AN
A32 P E N6-xyclopropyl-5-fluoro-N4-
[(4-metylxyclohexyl)metyl]-
N6-[[4-
Y (trifluorometyl)phenyl]metyl]py
Nl =N rimidin-4,6-diamin
N/L\fJ\N
H ¢ A
A33 e FE N6-xyclopropyl-5-fluoro-N4-
[(4-isopropylxyclohexyl)metyl]-
N6-[[4-
Y (trifluorometyl)phenyl]metyl]py
NI =N rimidin-4,6-diamin
N/L\fJ\N
H ¢
A34 P E N6-xyclopropyl-N4-[(1,1-
0 o dioxothian-4-yl)metyl]-5-
8. fluoro-N6-[[4-
Y (trifluorometyl)phenyl]metyl]py
Nl =N rimidin-4,6-diamin
N/L\fJ\N
H [ A
A35 N6-xyclopropyl-N4-[(4,4-

dioxo-1,4-oxathian-2-yl)metyl]-
5-fluoro-N6-[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin
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A36

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]ja
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]xyclohexyl]axet
ic axit

A37

N4-xyclopropyl-5-fluoro-N6-
[[4-
(metylsulfonylmetyl)phenyl]me
ty1]-N-[[4-
(trifluorometyl)phenyljmetyl]py
rimidin-4,6-diamin

A38

O_—

N4-xyclopropyl-5-fluoro-N6-
[(2-metoxy-4-pyridyl)metyl]-
N4-[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

A39

4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]benzonitril
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du so
A40 P e N6-benzyl-N4-xyclopropyl-5-
fluoro-N4-[[4-
(trifluorometyl)phenyl]metyl]py
(P P rimidin-4,6-diamin
NZ |N
N/LQrJ\N
H F A
A4l FF e N4-xyclopropyl-5-fluoro-N6-
(4-pyridylmetyl)-N4-[[4-
N (trifluorometyl)phenyl]metyl]py
| P rimidin-4,6-diamin
Né\p
e
H F A
A42 0 2-[4-[[[6-
HoN [benzyl(xyclopropyl)amino]-5-
2 fluoro-pyrimidin-4-
yl]lamino]metyl]phenyl]axetami
N/kﬁ/i\N
H ¢ A
A43 E N4-xyclopropyl-5-fluoro-N6-
. V F [(2-metoxyxyclohexyl)metyl]-
VY (trifluorometyl)phenyl]metyl]py
0 N rimidin-4,6-diamin
A44

F o 1-[[[6-[xyclopropyl-[[4-

. (trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-

yl]lamino]metyl]-4,4-difluoro-
xyclohexanol
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30171

Vi
du so

Cau truc

Tén

A45

5-fluoro-N6-[[4-
(metylsulfonylmetyl)tetrahydro
pyran-4-yllmetyl]-N4-(oxetan-
3-yl)-N4-[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

A47

tert-butyl N-[2-[[6-[[4-(2-
amino-2-0x0-
etyl)phenyl]metylamino]-5-
fluoro-pyrimidin-4-yl]-
xyclopropyl-amino]-2-[4-
(trifluorometyl)phenyl]etyl]carb
amat

A49

Né6-xyclopropyl-5-fluoro-N4-
[[4-
(metylsulfonylmetyl)tetrahydro
pyran-4-yllmetyl]-N6-[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

A52

2-[4-[[[5-fluoro-6-[metyl-[(4-
pyrazol-1-
ylphenyl)metyl]amino]pyrimidi
n-4-
ylJamino]metyl]phenyl]axetami
t
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du so

AS3 2-[4-[[[6-[xyclopropy]l-[(4-
isopropylphenyl)metyl]Jamino]-
5-fluoro-pyrimidin-4-

N ylJamino]metyl]phenyl]axetami
S t
Vo
F:[%7N
HN
O
NH,

A54 | ~_O 2-[4-[[[6-[xyclopropyl-[(4-
etoxyphenyl)metyl]amino]-5-
fluoro-pyrimidin-4-

V/N Ni ylJamino]metyl]phenyl]axetami
F:E%7N '
HN
o)
NH,

AS5 | ~q 2-[4-[[[6-[xyclopropyl-[(3-
metoxyphenyl)metyl]amino]-3-
fluoro-pyrimidin-4-
yl]amino]metyl]phenyl]axetami

N_ N t
Al
F =
HN
(0]
NH,
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AS6 F [3-[[4-[xyclopropyl-[[4-

F——F (trifluorometyl)phenyl]metyl]a
mino]pyrolo[2,3-d]pyrimidin-7-
ylJmetyl]oxetan-3-ylJmetanol

AN
N ’
| N
NP
HO
o]
AST | o F N-[4-[[[6-[xyclopropyl-[[4-
F>k S'Q ef (trifluorometyl)phenylJmetyl]a
o NH mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]xyclohexyl]-
o~ 1,1,1-trifluoro-metansulfonamit
; N“ "N
LA
H F A
A58 FB 2-[4-[[[5-fluoro-6-[metyl-[(3-
N~y pyrazol-1-
ylphenyl)metyl]amino]pyrimidi
NN n-4-
N/K/\N yl]lamino]metyl]phenyl]axetami
p "oE t
0”7 "NH,
A59 0 N-[4-[[[6-[xyclopropyl-[[4-

(trifluorometyl)phenyl]metylja
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]phenyl]metansu
Ifonamit
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A60

N-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyljmetyl]a
mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]phenyl]-1,1,1-
trifluoro-metansulfonamit

A6l

N4-xyclopropyl-5-fluoro-N6-
[[4-(1H-tetrazol-5-
ylmetyl)xyclohexyl]metyl]-N4-
[[4-
(trifluorometyl)phenyljmetyl]py
rimidin-4,6-diamin

A62

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]xyclohexyl]axet
onitril

A63

N-[[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]tetrahydropyran
-4-yllmetyl]metansulfonamit
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A64 0 2-[4-[[[6-[(4-
HLN xyanophenyl)metyl-
2 xyclopropyl-amino]-5-fluoro-
pyrimidin-4-
NN yl]lamino]metyl]phenyl]axetami
XA |
F
A SN
A65 0 2-[4-[[[6-[(2-chloro-6-fluoro-
H,N phenyl)metyl-xyclopropyl-
amino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]phenyl]axetami
0
F Acn
A66 0 2-[4-[[[6-[(2-
HAN chlorophenyl)metyl-
2 xyclopropyl-amino]-5-fluoro-
pyrimidin-4-
NN cl ylJamino]metyl]phenyl]axetami
i t
N N
H ¢ A
A67 0 2-[4-[[[6-[(2-chloro-6-metyl-
HN phenyl)metyl-xyclopropyl-

amino]-5-fluoro-pyrimidin-4-
ylJamino]metyl|phenyl]axetami
t
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A68

2-[4-[[[5-fluoro-6-[metyl-[(5-
metyl-2-propyl-pyrazol-3-
yl)metyl]amino]pyrimidin-4-
ylJamino]metyl]phenyl]axetami
t

A69

4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]-1-
metylsulfonyl-piperidin-4-ol

AT72

HO

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]Jamino]metyl]-1,1-dioxo-
thian-4-yl]axetic axit

AT73

N4-xyclopropyl-5-fluoro-N6-
[(1-metylsulfonyl-4-
piperidyl)metyl]-N4-[1-[4-
(trifluorometyl)phenyl]etyl]pyri
midin-4,6-diamin




30171
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du so
A74 FoE N-[4-[[[6-[xyclopropyl-[1-[4-
(trifluorometyl)phenyl]etyl]ami
F no]-5-fluoro-pyrimidin-4-
yllamino]metyl]phenyl]-1,1,1-
VN N | trifluoro-metansulfonamit
F]%/N
HN
HN\sp F
o A
AT5 F e N4-xyclopropyl-5-fluoro-N6-
[[4-
/©)(F (fluorometyl)tetrahydropyran-4-
yl]metyl]-N4-[[4-
VN /Nm (trifluorometyl)phenyl]metyl]py
]%/N rimidin-4,6-diamin
F
HN E
o)
A76 o P e N4-xyclopropyl-5-fluoro-N6-
°s” [(4-metylsulfinylphenyl)metyl]-
N4-[[4-
PR (trifluorometyl)phenyl]metyl]py
N~ |N rimidin-4,6-diamin
N/LQrJ\N
Ho [ 2&
AT7 o] 2-[4-[[[6-[xyclopropyl-[(2,6-
HAN dichlorophenyl)metyl]amino]-5-
2 fluoro-pyrimidin-4-
yl]amino]metyl]phenyl]axetami
ﬂ/§N of t
Spes
" Aa
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A78 - 0._NH, |2-[5-[[[6-[xyclopropyl-[[4-
F N (trifluorometyl)phenyl]metyl]a
F | > mino]-5-fluoro-pyrimidin-4-
F = ylJamino]metyl]-2-
v/N %NH pyridyl]axetamit
Ly
A79 | ¢ F 2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
F N. N mino]-5-fluoro-pyrimidin-4-
| N yl]lamino]metyl]tetrahydropyran
g N -4-yl]axetic axit
HN_ &\ oH
o]
A80 | - F 2-[4-[[[6-[xyclopropyl-[[4-
V (trifluorometyl)phenyl]metyl]a
F N. N mino]-5-fluoro-pyrimidin-4-
T N yl]amino]metyl]tetrahydropyran
e~ -4-y1]-N-metyl-axetamit
Y
H
O
A81 o] 2-[4-[[[5-fluoro-6-[metyl-[1-[4-
HON (trifluorometyl)phenyl]xyclopro
2 pyl]amino]pyrimidin-4-
ylJamino]metyl]phenyl]axetami
N“SN t
|
N/L\fJ\N
H o § |
F
F'F
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A2

0]

HN NH E F F
(0]
NZ>N
|
A
A

5-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]phenyl]-5-
metyl-imidazolidin-2,4-dion

A83

0
FUF
H,N
Z N
|
NI/%N X
A

2-[4-[[[6-[xyclopropyl-[[6-
(trifluorometyl)-3-
pyridyl]metyl]amino]-5-fluoro-
pyrimidin-4-
yllamino]metyl]phenyl]axetami
t

A84

F

N
I‘I
F
HN_ _O FI_F
N4\lN
ENA\(&j
TEA

N-xyano-4-[[[6-[xyclopropy]-
[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]benzamit

A85

NH,
o

2-[4-[[[6-[xyclopropyl-[[5-
(trifluorometyl)-2-
pyridyl]metyl]amino]-5-fluoro-
pyrimidin-4-
yllamino]metyl]phenyl]axetami
t
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A88

N4-xyclopropyl-5-fluoro-N4-
[(4-pyrazol-1-ylphenyl)metyl]-
N6-[[4-(1H-tetrazol-5-
ylmetyl)phenyl]metyl]pyrimidin
-4,6-diamin

A89

N6-xyclopropyl-5-fluoro-N4-
[(6-metylsulfonyl-3-
pyridyl)metyl]-N6-[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

A90

2-[4-[[[6-[xyclopropyl-[(5-
xyclopropyl-2-isopropyl-
pyrazol-3-yl)metyl]Jamino]-5-
fluoro-pyrimidin-4-
yl]amino]metyl]phenyl]axetami
t

A91

N-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]phenyl]-1,1-
difluoro-metansulfonamit
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A92

OH

2-[3-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]Jamino]metyl]xyclobutyl]axet
ic axit

A93

2-[4-[[[6-[(6-xyano-3-
pyridyl)metyl-xyclopropyl-
amino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]phenyl]axetami
t

A95

2-[3-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]Jamino]metyl]xyclobutyl]axet
amit

A96

3-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]xyclobutancarb
oxamit
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A97

2-[4-[[[6-[xyclopropyl-[(6-
isopropyl-3-
pyridyl)metyllamino]-5-fluoro-
pyrimidin-4-
yl]amino]metyl]phenyl]axetami
t

A98

2-[4-[[[6-[xyclopropyl-[[2-
(trifluorometyl)pyrimidin-5-
yl]metyl]amino]-5-fluoro-
pyrimidin-4-
ylJamino]metyl]phenyl]axetami
t

A99

2-[4-[[[6-[xyclopropyl-[[6-
(trifluorometyl)pyridazin-3-
yl]metylJamino]-5-fluoro-
pyrimidin-4-
yl]amino]metyl]phenyl]axetami
t

Al0

N-[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-yl]-
1-metylsulfonyl-piperidin-4-
carboxamit
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Al0 o] 2-[4-[[[6-[xyclopropyl-[[3-
1 NH E (trifluorometyl)phenyl]metyl]a
2 F mino]-5-fluoro-pyrimidin-4-
F yl]lamino]metyl]phenyl]axetami
N/L\fA\N
H F A
A10 o] F 2-[4-[[[6-[xyclopropyl-[[3-
2 NH F\}/ F (trifluorometoxy)phenyl|metyl]
2 0 amino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]phenyl]axetami
N/L\fJ\N
H F A
Al0 o] . 2-[4-[[[6-[xyclopropyl-[1-[6-
3 HAN E (trifluorometyl)-3-
2 pyridyl]etyl]amino]-5-fluoro-
Z N pyrimidin-4-
NIN Y yl]Jamino]metyl]phenyl]axetami
- t
N N
Ho
A10 o] F 2-[4-[[[6-[xyclopropyl-[1-[5-
4 HoN F (trifluorometyl)-2-
2 pyridyl]etyl]amino]-5-fluoro-
7 pyrimidin-4-
NN XN yl]amino]metyl]phenyl]axetami
1 t
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Al0

r | N-[4-[[[6-[xyclopropyl-[[6-
(trifluorometyl)-3-
pyridyl]metyl]amino]-5-fluoro-
pyrimidin-4-
yl]lamino]metyl]phenyl]-1,1-
difluoro-metansulfonamit

Al0

N-[4-[[[6-[xyclopropyl-[[5-
(trifluorometyl)-2-
pyridyl]metyl]amino]-5-fluoro-
pyrimidin-4-
yl]Jamino]metyl]phenyl]-1,1-
difluoro-metansulfonamit

Al0

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]pyrimidin-4-
yl]amino]metyl]phenyljaxetami
t

Al0

N4-xyclopropyl-5-fluoro-N6-
[(6-metylsulfonyl-3-
o pyridyl)metyl]-N4-[[5-

s. (trifluorometyl)-2-

pyridyllmetyl]pyrimidin-4,6-
diamin

-79-
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Al0 | o F N-[5-[[[6-[xyclopropyl-[[4-
9 (trifluorometyl)phenyl]metyl]a
F mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]-3-fluoro-2-
v/N | NS pyridyllmetansulfonamit
N
HN
7]
Y No
sl
0
All £ | N4-xyclopropyl-5-fluoro-N6-
0 o N [(6-metylsulfonyl-3-
¢ J ' |pyridyDmetyl]-N4-[[6-
oW ) u Ff (trifluorometyl)-3-
N~ Nﬁ2\|( NW pyridyl]metyl]pyrimidin-4,6-
Na N diamin
All F N-[5-[[[6-[xyclopropyl-[[4-
1 (trifluorometyl)phenyljmetyl]a

mino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]pyrimidin-2-
yl]metansulfonamit
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All

2-[5-[[[6-[xyclopropyl-[[6-
(trifluorometyl)-3-
pyridyl]metyl]amino]-5-fluoro-
pyrimidin-4-yl]Jamino]metyl]-2-
pyridyl]axetamit

All

2-[5-[[[6-[xyclopropyl-[[5-
(trifluvorometyl)-2-
pyridyl]metyl]amino]-5-fluoro-
pyrimidin-4-yl]amino]metyl]-2-
pyridyljaxetamit

All

N4-xyclopropyl-5-fluoro-N6-
[(5-metylsulfonyl-2-
pyridyl)metyl]-N4-[[6-
(trifluorometyl)-3-
pyridyl]metyl]pyrimidin-4,6-
diamin

All

N4-xyclopropyl-5-fluoro-N6-
[(5-metylsulfonyl-2-
pyridyl)metyl]-N4-[[5-
(trifluorometyl)-2-
pyridyl]metyl]pyrimidin-4,6-
diamin

All

2-[4-[[[5-fluoro-6-[metyl(1-
naphthylmetyl)amino]pyrimidin
-4-
yl]lamino]metyl]phenyl]axetami
t
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All / 2-[4-[[[6-[xyclopropyl-[(1-
9 l N metylpyrazol-4-
H,N E (QN yl)metyl]amino]-5-fluoro-
m\/ H\v)\( N pyrimidin-4-
Z W ylJamino]metyl]phenyl]axetami
Al2 I |2-[4-[[[5-fluoro-6-[(6-metoxy-
0 ‘ © | 2-naphthyl)metyl-metyl-
HoN Fo amino]pyrimidin-4-
r\Q\/“WN O ylJamino]metyl]phenyl]axetami
NN t
Al2 2-[4-[[[5-fluoro-6-[metyl(2-
1 HZNY\Q\/ . ‘ naphthylmetyl)amino]pyrimidin
H | O -4-
© NWN ylJamino]metyl]phenyl]axetami
NN t
Al2 F e 2-[4-[[[5-fluoro-6-[metyl-[[2-
2 \I/ (trifluorometoxy)phenyljmetyl]
0 amino]pyrimidin-4-
H,N ] D zfl]amino]metyl]phenyl]axetami
mvﬁ%\( Ne_
NVIN
Al2 — | 2-[4-[[[6-[ety]-[(1-etyl-3-metyl-
3 ' pyrazol-4-yl)metyl]amino]-5-

fluoro-pyrimidin-4-
ylJamino]metyl]phenyl]axetami
t
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Al2 2-[4-[[[5-fluoro-6-[metyl-[(5-
4 HoN i metyl-2-propyl-pyrazol-3-
2 F N-N 1 1Jami imidin-4-
H | N yl)metyl]amino]pyrimidin
mNWNN\ yl]amino]metyl]phenyl]axetami
Ny N t
A12 | HaN - N |20
5 T)/\Q\/H\)\/,L | >— | dimetylthiazol-5-yl)etyl-metyl-
7 S amino]-5-fluoro-pyrimidin-4-
NN ylJamino]metyl]phenyl]axetami
t
Al2 /—0 2-[4-[[[6-[1,3-benzodioxol-4-
6 ylmetyl(etyl)amino]-5-fluoro-
HoN pyrimidin-4-
2 H ylJamino]metyl]phenyl]axetami
° A
Na N
Al2 F 2-[4-[[[6-[[3-
7 F/k o (difluorometoxy)phenyljmetyl-
HN metyl-amino]-5-fluoro-
2 \r(\©\/H Fooy \/@ pyrimidin-4-
o NWN yl]lamino]metyl]phenyl]axetami
NN t
Al2 ek 2-[4-[[[5-fluoro-6-[metyl-[[3-
8 Fﬁ\ (trifluorometoxy)phenyl]metyl]

H,N
T

O |

amino]pyrimidin-4-
yl]Jamino]metyl]phenyl]axetami
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Al2 e 2-[4-[[[5-fluoro-6-[metyl-[[3-
9 (trifluorometyl)phenyl]metyl]a
HoN minopyrimidin-4-
\g/\©\/ yl]amino]metyl]phenyl]axetami
t
Al3 N= 2-[4-[[[6-[xyclopropyl-[[3-(3-
0 \ / pyridyl)phenyl]metyl]amino]-5-
N < : > > NH, fluoro-pyrimidin-4-
N>\/=_/2, yl]lamino]metyl]phenyl]axetami
t
N
Al3 2-[4-[[[5-fluoro-6-[metyl-[1-(1-
1 O naphthyl)etyl]amino]pyrimidin-
4-
HZN% O yl]amino]metyl]phenyl]axetami
o t
Al3 2-[4-[[[5-fluoro-6-[metyl-[(4-
OH
2 pyrazol-1-
/©/\ ylphenyl)metylJamino]pyrimidi
n-4-
JN yl]amino]metyl]tetrahydropyran
CN -4-yl]etanol
Al3 0 5-fluoro-N6-metyl-N4-[[4-
3 (metylsulfonylmetyl)tetrahydro

pyran-4-yl]metyl]-N6-[(4-

N= |pyrazol-1-
N\; ylphenyl)metyl]pyrimidin-4,6-

diamin
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Al3 NZ N 5-fluoro-N6-metyl-N6-[(4-
4 )ﬁ/lk pyrazol-1-ylphenyl)metyl]-N4-
g N NH [[4-(1H-tetrazol-5-
Cr'q F yl)phenyl]metyl]pyrimidin-4,6-
=N N diamin
~ N
HN-N
Al3 0. 9 4-[[[5-fluoro-6-[metyl-[(4-
5 y ':I,S N= |pyrazol-1-
2 \@ . ;\'1} ylphenyl)metyl]lamino]pyrimidi
HNWN yl]lamino]metyl]benzensulfona
NN , mit
Al3 / 4-[[[5-fluoro-6-[metyl-[(4-
6 ° pyrazol-1-
2 ylphenyl)metyl]amino]pyrimidi
o. NH ’.“3 n-4-ylJamino]metyl]-N-(2-
d$\©\/H Fo VQ/N 7" | metoxyetyl)benzensulfonamit
N N
Wl)\(
NN
Al3 NZ N 4-[[[5-fluoro-6-[metyl-[(4-
7 )ﬁ/lk pyrazol-1-
N NH ylphenyl)metyl]lamino]pyrimidi
N oF n-4
7 ! —a-
CN SO yl]lamino]metyl]benzensulfonic
o OH jaxit
Al3 NN 2-[4-[[[6-[(2,4-
8 dimetylphenyl)metyl-metyl-

amino]-5-fluoro-pyrimidin-4-
2 | yl]amino]metyl]phenyl]axetami
t
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Al3 2-[4-[[[6-[(2,4-

| |
9 HN o © © | dimetoxyphenyl)metyl-metyl-
|
\Q/\Q\/H\%\/ N\D/ amino]-5-fluoro-pyrimidin-4-
Nwl’“ ylJamino]metyl]phenyl]axetami
t

Al4 HO N 4-[[[5-fluoro-6-[metyl-[(3-

0 @ NJ%% __ |pyrazol-1-
H N N/_,> ylphenyl)metyl]Jamino]pyrimidi
% P /\Q/ °N n-4-ylJamino]metyl]-1,1-dioxo-

thian-4-ol

(tetrahydropyran-4-
ylmetyl)pyrimidin-4,6-diamin

Al4 . o 5-fluoro-N6-metyl-N6-[(3-
1 Noy /Q\/LW H \/Q pyrazol-1-ylphenyl)metyl]-N4-
|
X

Al4 R r;l/%N 1,1,1-trifluoro-N-[4-[[[5-fluoro-
2 F7("S'IN O/\”/S?(N _ | 6-[metyl-[(3-pyrazol-1-
Fg H F //\Q/NQ ylphenyl)metyl]amino]pyrimidi
n-4-
ylJamino]metyl}xyclohexyl]met
ansulfonamit
Al4 H N ' 5-fluoro-N6-metyl-N4-[(1-
3 I N—= N metylsulfonyl-4-
°=.~°.’-NC>4 e piperidyl)metyl]-N6-[(3-
° / pyrazol-1-
N~/j ylphenyl)metyl]pyrimidin-4,6-
N diamin
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Al4 NN _ | 5-fluoro-N6-metyl-N4-[[4-
4 | N_. 2 | (metylsulfonylmetyl)phenyl]me
HNJ\FH\TU N tyl]-N6-[(3-pyrazol-1-
o ,g/©/l ylphenyl)metyl]pyrimidin-4,6-
s diamin
/
Al4 2-[4-[[[6-[2,3-dihydro-1,4-
S Hsz/\©\/ . ( o /© benzodioxin-3-
H ylmetyl(etyl)amino]-5-fluoro-
© Nﬁ/k( NJ\/ © pyrimidin-4-
Ny N yl]amino]metyl]phenyl]axetami
t
Al4 =Ny N4-xyclopropyl-5-fluoro-N6-
7 N >\_/2—N [2-(4-
N F metylsulfonylphenyl)etyl]-N4-
[>_ [[4-
(trifluorometyl)phenyl]metyl]py
0 rimidin-4,6-diamin
0
F
FF
Al4 5-fluoro-N4-metyl-N4-[(5-
8 O°S/ \( metyl-2-propyl-pyrazol-3-
SN F N-N yl)metyl]-N6-[(1-metylsulfonyl-
I . s
© O\/H%( N\/§>\ 4-p1p§r1dyl)metyl]pyrlmldm-
| 4,6-diamin
Ne N
Al4 N6-[[1-(difluorometylsulfonyl)-
9 4-piperidyl]metyl]-5-fluoro-N4-

metyl-N4-[(5-metyl-2-propyl-
pyrazol-3-yl)metyl]pyrimidin-
4,6-diamin
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AlS

2-[4-[[[5-fluoro-6-[metyl-[(5-
metyl-2-propyl-pyrazol-3-
yl)metylJamino]pyrimidin-4-
yl]amino]metyl]phenyl]axetic
axit

AlS

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]tetrahydropyran
-4-y1]-N-(2-
dimetylaminoetyl)axetamit

AlS

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]jmetyl]a
mino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]tetrahydropyran
-4-y1]-N-(1-metylpyrolidin-3-
yl)axetamit

AlS

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]tetrahydropyran
-4-yl]-N-[3-
(dimetylamino)propyl]axetamit
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AlS 4 NZN 2-[[2-[4-[[[6-[xyclopropyl-[[4-
4 N M (tr'1ﬂuorometyl)phe-ny!]metyl]a
NH mino]-5-fluoro-pyrimidin-4-
F ﬁ F o yllamino]metyl]tetrahydropyran
F 1 -4-yllaxetylJamino]axetic axit
HNT O
" °w2
0]
AlS 7N 3-[[2-[4-[[[6-[xyclopropyl-[[4-
5 N>§2\N 0 (trifluorometyl)phenyl]metyl]a
D\N mino]-5-fluoro-pyrimidin-4-
F ylJamino]metyl]tetrahydropyran
0 -4-yl]axetyl]amino]propanoic
HN axit
F
FF OH
o}
AlS NN 2-[4-[[[6-[(4-chloro-3-metoxy-
6 | A phenyl)metyl-xyclopropyl-
l'j/'YKN | |amino]-5-fluoro-pyrimidin-4-
F K@: O |yllamino]metyl]phenyl]axetami
t
H,N"~0 cl
Al5 F o N4-xyclopropyl-5-fluoro-N6-
7 Ney e V £ |[(6-metylpyridazin-3-yl)metyl]-
| P H\‘)\/N N4-[[4-
“

(trifluorometyl)phenyl|metyl]py
rimidin-4,6-diamin
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Al5 F N4-xyclopropyl-5-fluoro-N6-
8 2 o E [(1-metylsulfonylpyrolidin-3-
-5 yD)metyl]-N4-[[4-
Cl/H F (trifluorometyl)phenyl]metyl]py
N N . . g0 - _ . .
W W rimidin-4,6-diamin
Ne N
Al5 NZ N N4-xyclopropyl-5-fluoro-N6-
9 N < [(5-metylpyrazin-2-yl)metyl]-
L ]AH)\KKN | Nd-[[4-
X F F | (trifluorometyl)phenyl]metyl]py
N
£ © |rimidin-4,6-diamin
Alé6 NZ N N4-xyclopropyl-5-fluoro-N6-
0 < [(1-metylsulfonylazetidin-3-
o @”u)\/k'“ ymetyl]-Nd-[[4-
s F A F | (triftuorometyl)phenyl]metyl]py
0 £ ¢ |rimidin-4,6-diamin
Al6 N4\|N N 2-[4-[[[6-[xyclopropyl-[[3-
1 ~ NN | (1,2,4-triazol-1-
”/H:/k A yl)phenyl]metyl]amino]-5-
fluoro-pyrimidin-4-
H,NY0 ylJamino]metyl]phenyl]axetami
t
Al6 NZ N 2-[4-[[[6-[xyclopropyl-[(3-0x0-
2 o 4H-1,4-benzoxazin-7-

yl)metyl]amino]-5-fluoro-
pyrimidin-4-
ylJamino]metyl]phenyl]axetami
t
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A16 NN 2-[4-[[[6-[3-

3 /N\% xyanophenyl)m@tyl-

/[OJ\Q/\H N xyclopropyl-amino]-5-fluoro-
H,N F pyr1m1d1n-4-
l ylJamino]metyl]phenyl]axetami
N t

Al6 NH, 2-[4-[[[7-[[4-

4 o (trifluorometyl)phenyl]metyl]py
rolo[2,3-d]pyrimidin-4-
ylJamino]metyl]phenyl]axetami
t

NH
|
SH
F
F: NF

Alé6 F N6-xyclopropyl-5-fluoro-N4-

5 F——F [1-(1-metylsulfonyl-4-
piperidyl)xyclopropyl]-N6-[[4-
(trifluorometyl)phenyl]metyl]py

Nl/*N rimidin-4,6-diamin
F
o b A
N
Alé6 F N6-xyclopropyl-5-fluoro-N4-
6 o] & F——F [(1-metylsulfonylpyrolidin-3-
0 ~ yl)metyl]-N6-[[5-

(trifluorometyl)-2- :
pyridyljmetyl]pyrimidin-4,6-
diamin
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Al6 o] xyclopropyl-[4-[[[6-
7 ﬁU\N [xyclopropyl-[[4-
O\/H N (trifluorometyl)phenyl]metyl]a
| N mino]-5-fluoro-pyrimidin-4-
N ylJamino]metyl]-1-
N piperidyllmetanon
F——F
F
Al6 0 . 2-[4-[[[6-[xyclopropyl-[[2-
8 HoN | hydroxy-4-
2 (trifluvorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
NN OH ylJamino]metyl]phenyl]axetami
I _ t
N N
H F A
Al6 F F N6-xyclopropyl-5-fluoro-N4-
9 (6-metylsulfonyl-6-
azaspiro[2.5]octan-2-yl)-N6-
[[4-
(trifluorometyl)phenyl]metyl]py
F N rimidin-4,6-diamin
N— N
0 N\,
[l _—/
O "
0
Al7 F 2-[4-[[[6-[xyclopropyl-[[2-
0 N (trifluorometyl)-4-

pyridyl]metyl]amino]-5-fluoro-
pyrimidin-4-

ylJamino]metyl]phenyl]axetami
t
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Al7

N6-xyclopropyl-5-fluoro-N4-
[[(18,5R)-8-metylsulfonyl-8-
azabixyclo[3.2.1]octan-3-
yl]metyl]-N6-[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

Al7

N6-xyclopropyl-5-fluoro-N4-
(6-metylsulfonyl-6-
azaspiro[2.4]heptan-2-yl)-N6-
[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

Al7

N4-xyclopropyl-5-fluoro-N6-
[(1-metylsulfonylazetidin-3-
yDmetyl]-N4-[[5-
(trifluorometyl)-2-
pyridyl]metyl]pyrimidin-4,6-
diamin
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Al7

Né6-xyclopropyl-5-fluoro-N4-
[(3-metylsulfonyl-3-
azabixyclo[3.1.0]hexan-5-
yl)metyl]-N6-[[4-
(trifluorometyl)phenyljmetyl]py
rimidin-4,6-diamin

Al7

Né6-xyclopropyl-5-fluoro-N4-
(2-metylsulfonyl-3,3a,4,5,6,6a-
hexahydro-1H-
xyclopenta[c]pyrol-4-y1)-N6-
[[4-
(trifluorometyl)phenyl]metyl]py
rimidin-4,6-diamin

Al7

2-[4-[[[6-[xyclopropyl-[[6-
(trifluorometyl)-2-
pyridyl]metylJamino]-5-fluoro-
pyrimidin-4-
yl]amino]metyl]phenyl]axetami
t

Al7

2-[6-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
ylJamino]metyl]-3-

F pyridyl]axetamit
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Al7

2-[4-[[[6-[xyclopropyl-[[4-
(trifluorometyl)-2-

/\Q\)ﬂ’\ pyridyl]metyl]amino]-5-fluoro-
NH pyrimidin-4-

ylJamino]metyl]phenyl]axetami
t

Al7

2-[4-[[[6-[xyclopropyl-[[6-
(difluorometyl)-3-
pyridyl]metyl]lamino]-5-fluoro-
pyrimidin-4-
yl]lamino]metyl]phenyl]axetami
t

Al8

N6-xyclohexyl-N6-[(2,5-
dimetylpyrazol-3-yl)metyl]-5-
fluoro-N4-[(1-metylsulfonyl-4-
piperidyl)metyl]pyrimidin-4,6-
diamin

Al8

F (3R)-3-[[6-[xyclopropyl-[[4-

i (trifluorometyl)phenyljmetyl]a
F : . . .
mino]-5-fluoro-pyrimidin-4-

yl]amino]-5-phenyl-pentanoic
axit

Al8

(3S)-3-[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metyl]a
mino]-5-fluoro-pyrimidin-4-
yl]amino]-3-phenyl-propanoic
axit
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Al8 2-[4-[[6-[xyclopropyl-[[4-

yl]amino]tetrahydropyran-4-
yl]axetic axit

F,
HO
3 o F V '; (trifluorometyl)phenyl]metyl]a
H N mino]-5-fluoro-pyrimidin-4-
Y
Na N

0]

Al8 o 3-[[6-[xyclopropyl-[[4-

4 T F (trifluorometyl)phenyl]metyl]a
H V v©/‘< F mino]-5-fluoro-pyrimidin-4-
% NWN yl]lamino]-2-tetrahydropyran-4-
OH NwlN yl-propanoic axit
Al8 2-[[[6-[xyclopropyl-[[4-

5 1 LF (trifluorometyl)phenyl]metyl]a
nof V\/©)<F mino]-5-fluoro-pyrimidin-4-
0 Nj)\l(N yl]amino]metyl]-3-
NN

tetrahydropyran-4-yl-propanoic
axit

Theo khia canh lién quan sang ché @& xuét tién chét thudc cia hop chét c6 Cong

thire (I) dugc mo ta & day.
Céc ché pham duoc

Theo khia canh khéc, sang ché d& cap dén ché phém duoc chira chét hoat dong bé
mit, chit mang, chét pha logng, ta dugc, chét 1am nhdn, chét tao huyén phu, chét tao mang,
va chét hd tro bao sinh 1y dung, hoic két hop clia ching; va hop chét c6 cong thie (I) nhu
boc 16 & day. Hop chét cé cong thirc (I) chtra trong ché phém duoc c6 thé con 13 hop chit
bét ky trong s6 cac phuong 4n uu tidn dugc mé ta & trén. Theo khia canh khéc, sang ché &
cap dén ché phﬁm dugc chira chit hoat dong bé mit sinh ly dung, chit mang, chét pha
loding, t4 duoc, cht 1am nhn, chét tao huyén phd, chit tao mang, va chit hd tro bao, hodc

két hop cua chiing; va hop chét c6 cong thirc bat ky trong s6 céc cong thic (I1a), (IIb), (Ilc),
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hogc (IId) nhu bdc 16 & day. Chit mang hoic chit pha lodng dwgc chdp nhén, ciing nhu céc
chét phu gia khac dé duoc két hop vi hop chét c6 cong thire (I) nhu boe 16 & day dé tao ra
ché phém dugc, dung d& chita bénh 1a d3 biét trong linh vuc duge, va duge md ta, vi dy,
trong Remington's Pharmaceutical Sciences, Téai ban lan thir 18, Mack Publishing Co.,
Easton, PA (1990), ma duogc két hop vao day béng cach vién din toan bd. Chit bao quan,
chét 6n dinh, chit nhudm, chét tao ngot, chét thom, chit tao mui, chét che vi, va tuong tur ¢6
thé chira trong ché phdm dugc. Vi du, natri benzoat, ascorbic axit va este cia p-
hydroxybenzoic axit ¢6 thé dugc thém 1am chét bio quin. Ngoai ra, chit chbng oxy héa va
chit tao huyén phul c6 thé dugc sir dung. Theo cdc phuong 4n khéc nhau, rugu, este, rugu
béo sulfat hda, va tuong ty co thé duogc st dung lam chét hoat dong bé mit; sucroza,
glucoza, lactoza, tinh bdt, xenluloza tinh thé hoa, manitol, silicat khan nhe, magié aluminat,
magié metasilicat aluminat, nhom silicat tdng hop, canxi cacbonat, natri axit cacbonat, canxi
hydro phosphat, canxi carboxymetyl xenluloza, va twong tu cé thé dugc sir dung lam t&
duoc; magié stearat, bdt tan, dau d6ng cing va tuong tu ¢ thé duoc st dung 1am chét lam
nhin; diu dura, dAu dliu, diu vimg, diu lac, ddu trong c6 thé dugc st dung lam chit huyén
phi hodc chat bbi tron; xenluloza axetat phthalat lam chét din xuit cua carbohydrat nhu
xenluloza hodc dudng, hodc metylaxetat-metacrylat copolyme lam chit din xuit cia
polyvinyl c6 thé dugc sir dung lam chit huyén phi; va chat 1am déo nhu este phthalat va

twong tu c6 thd dwoc st dung 1am chat huyén phu.

Thuét ngtt "ché phdm duoc" d& cap dén hdn hop clia hop chét duge be 16 & day voi
cac thanh phin hoa hoc khac, nhu chét pha loing hodc chit mang. Ché phdm duoc giup
dung hop chit cho sinh vat. Nhiéu k¥ thuét cho dung hop chét ton tai trong linh vuc bao
gdm, nhung khong gidi han &, cho dung theo dudng miéng, tiém, sol khi, ngoai rudt, va tiép
xtic. Cac ché phim dugc con c6 thé thu dwoc bing cach cho céc hop chét phan tmg véi cic
axit vo co hodc hitu co nhu hydrochloric axit, hydrobromic axit, sulfuric axit, nitric axit,
phosphoric axit, metansulfonic axit, etansulfonic axit, p-toluensulfonic axit, salixylic axit va
twong ty. Tuong tu, cac ché phdm dugc con c6 thé thu dugc bing cach cho céc hop chét
phan Umg véi cdc bazo vO co hodc hitu co, nhu amoniac, natri cacbonat, natri hydro

cacbonat, natri hydroxit, va tuong tu.
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Thuat ngit "chit mang" x4c dinh hop chit héa hoc ma gitip hop nhit hop chit vao té
bao hodc md. Vi du dimetyl sulfoxit (DMSO) 1 chit mang thudng ding vi né gitup hip thu

nhi€u cac hop chat hitu co vao té bao hodc mé cta sinh vat.

Thuét ngir "chdt pha lodng" xac dinh cac hop chét héa hoc dugc pha lodng trong
nudc ma s& hoa tan hop chét ¢6 loi cling nhu 1am 6n dinh dang hoat tinh sinh hoc ctia hop
chit. Cac mudi dugc hoa tan trong cic dung dich duge dém dugc ding lam chét pha loing
trong linh vuc. M6t dung dich dém thudng ding 14 nudc mudi dém phosphat vi né gidng hét
diéu kién mubi cua mau nguoi. Do céc mubi dém c6 thé kidm soat do pH cta dung dich &

ndng d6 thép, chét pha lodng dwoc dém chi 1am bién dbi hoat tinh sinh hoc ctia hop chét.

Thuét ngit "sinh Iy dung" xac dinh chit mang hoic chit pha lodng ma khong phé hiy
hoat tinh sinh hoc va cac dic tinh cia hop chét.

Céc ché phdm dugc dugc mé ta & day c6 thé dugc ding cho ngudi bénh 1 ngudi tu
né, hoic trong cac ché phim duoc khi chung duge tron véi cac thanh phin hoat tinh khAc,
nhu trong liéu phép diéu tri két hop, hodc (cic) chit mang hoic ta dugc thich hop. Cac k¥
thuat d& diéu ché va cho ding cic hop chit theo ap dung vi du c6 thé fm thdy trong
"Remington's Pharmaceutical Sciences," Mack Publishing Co., Easton, PA, tai ban 14n thi

18, 1990.

Céac duong dung thich hgp cé thé, vi dy, bao gém dung qua dudng mi€ng, truc trang,
qua niém mac, tiép xtic, hosc trong rudt; phan phéi ngoai rudt, bao gdm tiém trong co, dusi
da, trong tinh mach, trong tuy séng, cling nhu ti€ém ndi tiy mac, ndi tdm that truc tiép, trong
bung, trong miii, hodc trong mét. Cac hop chit con c6 thé dugc ding & dang cac liéu ding
giai phong duy tri hodc kiém soét, bao gdm tiém tram, bom thdm loc, thudc vién, miéng dan
ap da (bao gdm truyén dién tir), va tuong tw, & cho ding kéo dai va/hosic mét thoi gian,

theo nhip véi tdc do dinh trude.

Cac ché phdm dugc c6 thé duge san xut theo cach da biét, vi du, bing cic quy trinh
trén, hoa tan, tao hat, tao trimg chim, lam min, nhii hoa, bao nang, tao doan hodc nén vién
thong thuong.

Céc ché phim duoc d ding dugc mé ta & ddy c6 thé dugce phdi ché theo cach thong

thudmg str dung mdt hodc nhidu chit mang sinh 1y dung chira ta duoc va chit bd trg ma gitp
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gia cong c4c hop chét hoat tinh thanh ché phim ma cé thé sir dung v& mit dugc ly. Ché
phim thich hop phu thudc vao dudng dung dugc chon. Bit ky trong sb cac k¥ thuat da biét,
chét mang, va t dugc cd thé duoc sir dung khi thich hop va nhu dugc hiéu trong linh vuc;

vi du, trong Remington's Pharmaceutical Sciences, ¢ trén.

Chét tiém duogc c6 thé duge didu ché & dang thong thuong, hoic 1a dung dich long
hogc huyén phii, cic dang rin thich hop cho dung dich hogc huyén phti trong nuée trude khi
tiém, hodc 1a nhii twong. T4 dugc thich hop 13, vi dy, nudc, nude mudi, dextroza, manitol,
lactoza, lexithin, albumin, natri glutamat, xystein hydroclorua, va tuong tw. Ngoai ra, néu
mudn, cac ché phém duoc tiém dugce co thé chira lvong nho cic chét bd trg khong doc, nhur
chit thAm wot, chit dém pH, va twong ty. Cac dém sinh ly dung bao gdm, nhung khong gi6i
han &, dung dich Hanks, dung dich Ringer, hodc dém nud6c mubi sinh ly. Néu mudn, cac ché

phéml lam tang hép thu (vi dy, hat m&), cé thé duogc sir dung.

P& ding qua niém mac, chét xuyén thép thich hop d8 thAm qua vat can c6 thé duge

st dung trong ché phim.

Ché phém duoc dé dung ngoai rudt, vi dy, béng cach tiém luong 16n hodc truyén lién
tuc, bao gém dung dich nudc cta céc hop chét hoat tinh & dang tan trong nudc. Ngoai ra,
huyén phi ctia céc hop chit hoat tinh c6 thé duoc diéu ché lam huyén phu tiém dau thich
hop. Cac dung méi hodic chit din thudc wa du thich hgp bao gdm dau béo nhw dau vimg,
hodc dau hitu co khac nhu diu d4u tuong, budi hoic hanh nhan, hodc cac este cla axit béo
téng hop, nhu etyl oleat hodc triglyxerit, hodc hat m&. Huyén phi tiém nude c6 thé chira cac
chit ma lam ting d6 nhét ciia huyén phi, nhu natri carboxymetyl xenluloza, sorbitol, hodc
dextran. Tuy y, huyén phit con c6 thé chta chét én dinh hodic cac chét thich hop ma lam
tang tinh tan cta cic hop chit dé cho phép diéu ché dung dich dugc cd dic cao. Cac ché
phém d8 tiém c6 thé & dang lidu dung don vi, vi dy, & dang bng thudc tiém hodc dang hop
da liéu, voi chit bao quan dugc thém. Cac ché phim c6 thé & dang nay nhu huyén phti, dung
dich hodc nhii trong trong chit din thudc diu hodc nudc, va cb thé chtra cac chét phéi ché
nhu chét tao huyén phi, 1am 6n dinh va/hodc phan ra. Tuy y, thanh phn hoat tinh c6 thé &
dang bot @& dé céu thanh véi chét din thudc thich hop, vi dy, nudc khong co chét gy s6t vo

trung, trudce khi stir dung.
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Pé dung qua dudng miéng, cac hop chit ¢6 thé dwoc phdi ché sin bing cach két hop
céc hop chét hoat tinh v6i chét mang duoc dung da biét trong linh vuc. Chit mang ndy cho
phép céc hop chét duoc boc 16 & day dugc phdi ché thanh vién nén, thudc vién, vién trimg
chim, vién nang, chét 16ng, gel, xi rd, bot nhio, huyén phi va twong tw, d& ngudi bénh cén
didu trj dua vao dung qua dudng miéng. Ché phim dugc ¢ ding qua dudng miéng c6 thé
thu dwoc bing cach két hop céc hop chét hoat tinh v6i ta dwoc rin, tily ¥ nghién hdn hep thu
duoc, va xtr Iy hdn hop dang hat, sau khi thém chét bd tro thich hop, néu mudn, dé thu
duoc cac vién nén hodc 161 cta vién triing chim. Céc ta dugc thich hop 13, cu thé 14, chét don
nhu dudng, bao gém lactoza, sucroza, manitol, hodc sorbitol; ché phém xenluloza nhu, vi
du, tinh bdt ngd, tinh bt lGa my, tinh bdt gao, tinh bdt khoai tdy, gelatin, nhya tracagan
gdm, metyl xenluloza, hydroxypropylmetyl-xenluloza, natri carboxymetylxenluloza,
va/hodc polyvinylpyrolidon (PVP). Néu mudn, chit phan rd c6 thé dugc thém, nhu
polyvinyl pyrolidon lién két chéo, chit aga, hoic alginic axit hodc mudi ctia ching nhu natri
alginat. Loi vién tring chim dugc tao bao thich hop. Nhim muc dich nay, cac dung dich
dudng dugc cd dic co thé dugc st dung, ma ¢ thé tiy y chirta gém arabic, bdt tan,
polyvinyl pyrolidon, carbopol gel, polyetylen glycol, va/hogc titan dioxit, dung dich son, va
cac dung .m(‘)i hitu co thich hop hodc hdn hop dung méi. Chét nhuém hosc chit mau cé thé
dugc thém vao vién nén hodc bao tring chim dé déng nhét hodc biét héa cac két hop khac
nhau cua céc lidu ding hop chét hoat tinh. Nhim muc dich ndy, céc dung dich dudng duoc
cd dic c6 thé duge sir dung, ma c6 thé tiy ¥ chita gém arabic, bdt tan, polyvinyl pyrolidon,
carbopol gel, polyetylen glycol, va/hodc titan dioxit, dung dich son, va cidc dung moi hitu co
thich hop hodc hdn hop dung méi. Chit nhudém hozc chit mau c6 thé duge thém vao vién
nén hodc bao trimg chim dé ddng nhit hodc biét héa céc két hop khac nhau cua cac lidu

ding hop chét hoat tinh.

Céc ché phdm duwoc ma co6 thé duge ding qua dudong miéng bao gdm vién nang lip
khit 1am bing gelatin, ciing nhu cic vién nang mém, bit kin 1am bing gelatin va chét lam
mém, nhu glyxerol hodc sorbitol. Vién nang ldp khit c6 thé chita céc thanh phin hoat tinh
tron 14n vé&i chit don nhu lactoza, chit két dinh nhu tinh bot, va/hoic chét bdi tron nhu bot
tan hodc magié stearat va, tity ¥, chét 6n dinh. Trong vién nang mém, céc hop chit hoat tinh

¢6 thé duge hoa tan hodc tao huyén phi trong chit long thich hgp, nhu du béo, parafin
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16ng, hoic polyetylen glycol 16ng. Ngoai ra, chit 8n dinh c6 thé dugc thém. TAt ca cac ché

phim dé diing qua duong miéng nén & dang phan liu thich hp cho duong ding d6.

D& ding & miéng, cac ché phdm c6 thé & dang vién nén hodc hinh thoi dugc phdi ché

theo cach thong thuong.

Pé dung bing cach x0ng, cic hop chét dé ding dwgc md ta & day thudng duge phan
phdi & dang trinh bay phun sol khi tir géi ting &p hoic 6ng phun, sir dung chét diy thich
hop, vi dy, dichlorodifluorometan, trichlorofluorometan, dichlorotetrafluoroetan, cacbon
dioxit hogc khi thich hop khac. Trong trudng hop sol khi ting ap don vi liéu ding c6 thé
duoc xac dinh bfmg cach trang bi van phin phéi lugng dugc do. Vién nang va vo dan cua, vi
du, gelatin & ding trong may x0ng hoi may thdi c6 thé duoc phdi ché chira hdn hop bot

ctia hop chét va nén bot thich hop nhu lactoza hoic tinh bot.

Con duge boc 16 & ddy 1a nhidu ché phétﬁ dugc da biét trong linh vuc dugc dé ding
né ma bao gdm phén phéi trong mét, trong mili, va trong tai. Chét xuyén thdm thich hgp cho
sir dung nay thuong da biét trong linh vyc. Ché phim tiép xtic mét c6 thé dugc phbi ché 1a
dung dich trong nudc duge dém & pH nidm trong khoang tir 5,0 dén 8,0. Cac thanh phan
khac ma c6 th8 mong mubn st dung trong ché phim diing cho mét bao gdm chét bao quin
(nhu benzalkonium clorua, phirc oxychloro dugc 4n dinh, ma duogc ban dudi tén Purite™,
hoic clo dioxit dugc dn dinh), déng dung mo6i (nhu polysorbat 20, 60 va 80, Plﬁronic® F-
68, F-84 va P-103, xyclodextrin, hoic Solutol) va chét cdu tric d§ nhét (nhu polyvinyl
alcohol, polyvinyl pyrolidon, metyl xenluloza, hydroxypropyl metyl xenluloza, hydroxyetyl
xenluloza, carboxymetyl xenluloza, hodc hydroxypropyl xenluloza). Cac hop chét dugc boc
16 & day con c6 thé duoc ding trong md ciy trong mét nhu dugc mo ta trong Patent M¥
7,931,909 ma dugc két hop vao day bing cach vién din. Cac ché phdm dugc dé phan phdi
trong mét bao gébm dung dich ding cho mét dang nudc cla cac hop chit hoat tinh & dang
tan trong nudc, nhu thuéc nho mét, holic gom gellan (Shedden va cong sy, Clin. Ther.,
23(3):440-50 (2001)) hodc hydrogel (Mayer va cong su, Ophthalmologica, 210(2):101-3
(1996)); thubc m& ding cho mét; huyén phu ding cho mit, nhu vi hat, hat polyme nhé chtra
thuc ma dugc tao huyén phd trong méi truong chit mang long (Joshi, A., J. Ocul
Pharmacol., 10(1):29-45 (1994)), ché phim tan trong lipit (Alm va cdng sy, Prog. Clin.
Biol. Res., 312:447-58 (1989)), va vi cAu (Mordenti, Toxicol. Sci., 52(1):101-6 (1999)); va
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thudc gai trong mét. T4t ca trong sdc céc vién din néu trén, dugc két hop vao diy bing cich
vién din toan bd. Ché phdm duoc thich hop dé phén phdi trong mét nay chu yéu thudng va
t5t hon 13 dugc phéi ché vo trung, dﬁng trwong va duge dém dé an toan va tién dung. Céc
ché phdm dugc @ phan phéi trong miii con c6 thé bao gbm thube nhé va xit thudng dugc
diéu ché dé mé phong rat gidng chat tiét miii dé dam bao duy tri tic dong mao binh thudng.
Nhu duogc boc 10 trong Remington's Pharmaceutical Sciences, tai ban lan thr 18, Mack
Publishing Co., Easton, PA (1990), ma dugc Két hop vao day béng cach vién din toan b,
va da biét d6i v6i chuyén gia trong linh vuc, ché phim thich hop chu yéu thuong 1a va tbt
hon 13 déng truong, duoc dém it dé duy tri d6 pH nim trong khoang tir 5,5 dén 6,5, va chi
yéu thuong va t6t hon 1a bao gdm chét bao quan chéng vi tring va chit én dinh thudc thich
hop. Ché phdm dugc dé phéan phdi trong tai bao gdm céc huyén phu va thubc m& dé 4p dung
tiép xuc trong tai. Dung mdi thong thudng cho ché phidm ding trong tai niy bao gém

glyxerin va nudc.

Céc hop chit duoc boc 16 & day con cb thé duoc phdi ché thanh ché phim rudt thing
nhu thudc dan hodic thudc thut duy tri, vi dy, chira nén thudc dan thong thuong nhu bo ca

cao hodc glyxerit khac.

Ngoai ché phim dugc md ta & trén, cic hop chét con c6 thé duge phdi ché thanh ché
phém tram. Céc ché phﬁm hoat ddng dai nay co thé duoc cho dung béng cach céy (vi du
duédi da hoac trong co) hodc béng cach ti€ém trong co. Do do, vi du, cac hop chét co thé
duoc phéi ché véi cac vat lidu polyme hodc ky nudc thich hop (vi du 14 nhii twong trong diu

thich hop) hogc nén trong dbi ion, hozc 1a chit din xuAt tan tir tir, vi dy, 13 mudi tan tir tir.

Déi voi cac hop chét ky nudc, chit mang duge dung c6 thé 1a hé ddng dung moi
chira benzyl alcohol, chit hoat dong bé miit khong c6 cuc, polyme hitu co tron duge véi
nudce, va pha nude. Hé ddng dung moéi thong thudng duge ding trong hé déng dung moi
VPD, ma 1a dung dich 3% khéi luqng/thé tich benzyl alcohol, 8% khéi luqng/thé tich chét
hoat dong bé mit khong cuc Polysorbat 80™, va 65% khéi lugng/thé tich polyetylen glycol
300, tao thanh thé tich trong etanol nguyén chét. Di nhién, c4c ty 1é ctia hé déng dung moi
c6 thé thay ddi dang k& ma khong phé hong tinh tan va cac dic diém doc t clia né. Ngoai
ra, sy ddng nhit ciia cac thanh phin ddng dung méi c6 thé thay dbi: vi du, chét hoat dong bé
miit khong cuc doc t6 thip c6 thé dugc sir dung thay vi POLYSORBAT 80™; kich thudc
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doan ctia polyetylen glycol c6 thé thay dbi; cac polyme twong hop sinh hoc khéc c6 thé thay
thé polyetylen glycol, vi dy, polyvinyl pyrolidon; va cac dudng hodc polysacarit khac c6 thé

thé cho dextroza.

Ty v, hé phan phéi khac cho céc hop chit duge ky nudce c6 thé duge sir dung. Hat
mé va nhil twong cac vi du da biét cla cht din thubc phan phéi hoic chit mang cho thude
ky nuéc. Mot sb dung moi hitu co nhu dimetylsulfoxit ciing c6 thé duoc str dung. Hon nita,
cac hop chét c6 thé dugc phan phdi bang cach st dung hé giai phong — duy tri, nhur ma trén
ban thm ciia polyme ky nudc rén chira chit chita bénh. Cac vt liéu giai phong — duy tri
khéc nhau dugc thiét lap va la da biét ddi v6i chuyén gia trong linh vuc. Cac vién nang giai
phéng — duy tri c6 thé, tiry thude vao ban chit héa hoc ctia chung, giai phong céc hop chit
trong vai tudn dén hon 100 ngay. Tuy thudc vao ban chét héa hoc va tinh 6n dinh sinh hoc
ctia chit phan ung chita bénh, cac chién luoc bd sung cho viéc 4n dinh protein co thé duoc

st dung.

Cac chit d dung néi bao c6 thé dugc cho ding bing cach st dung cac k¥ thujt da
biét dbi véi chuyén gia trong linh vuc. Vi dy, cac chét nay co thé dug két nang thanh hat
md. Tt ca céc phan tir c6 mit trong dung dich nudc trong thoi gian tao thanh hat m& dugc
két hop & phia trong nudc. Ham lugng hat m& déu dugc bao vé khéi vi méi trudng bén
ngoai va, do hat m& dung hop véi mang t€ bao, phan phdi hiéu qua vao bao twong cua té
bao. Hat m& c6 thé duoc bao véi khang thé dic trung mo. Hat m& s& duge nhim t6i va hép
thu chon loc bdi céc co quan mong mubn. Tiy ¥, céc phén ti hitu co ky nude nho 6 thé

duoc dung tryc tiép ndi bao.

Céc chét chita bénh hodc phong bénh bd sung c6 thé duoc két hogp vao cac ché phém
dugc. Tuy y hodc bd sung, cic ché phim duogc c6 thé dugc két hop véi cac ché phim khéac
ma chura cc chit chita bénh hogc phong bénh khéc.

Str dung

Céc hop chét hodic céc ché phim duogc dugc boc 16 & ddy nhu mé ta & trén c6 thé
duoc st dung dé diéu bién hoat tinh ctia thu thé doc than lién quan dén thu thé axit retinoic
(ROR), nhur thy thé RORa, RORB va/hoic RORy (RORc). Chét diéu bién cia RORy dugc
kiém tra boi B. Fauber va S. Magnuson trong J. Med. Chem., 6 thang hai ndm 2014, ma
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duogc két hop vao day bﬁng cach vién din toan bd. Cac vi du cua thy thé RORYy la céc thu thé
RORy1 va RORyt. Cac hop chit hodc cic ché phidm duoc nhu mé ta & trén con cb thé thé
hién su diéu bién chon loc ctia thu thé ROR cu thé so véi thu thé ROR khéc. Vi du, theo mot
s6 phuong an duge boc 16 & day mét sb hop chét hodc cac ché phém dugc didu bién hoat
tinh ctia thu thé RORy dén pham vi 16n hon ching diéu bién hoat tinh ciia cac thu thé RORa
va/hodc RORB.

Céc hop chét hogic cac ché phdm dugc dugc boc 16 & day con co thé duoc sir dung
d& diéu bién hoat tinh cta cac té bao T diéu chinh (Tregs).

Céc hop chit hoic cac ché phim duoc duoc boc 16 & day con co thé duge sir dung
d& diéu bién hoat tinh cta céc t& bao tao ra IL17 theo cach phu thudc RORyt, vi du, cac té
bao y8T, cé4c té bao Th17 va cac té bao ILC3.

Cac cobng bd d& xudt thong tin tinh trang k§ thuat hitu ich 1a Arthritis &
Rheumatism, 2014, 66, 579-588; Curr Top Microbial Immun, 2014, 378, 171-182; Drug
Disc. Today, 2014, thang ndm; Nature Rev. Drug Disc. 2012, 11, 763-776, va Nature Rev.
Drug Disc., 2014, 13, 197-216, tit ca trong sb ching dugc két hop vao ddy bing cach vién

dan toan bd.

Cac hop cht hoic cac ché phém dugc dugc mo ta & day va ¢ trén con cd thé duoc
sit dung trong li€u phap chita bénh hodc co6 thé dugc sir dung dé diéu tri cac bénh hojc rbi
loan viém, chuyén héa, ung thu va tw mién. Céc vi du ctia bénh hogc 1di loan nay la cac
bénh hoic rdi loan viém, chuyén héa, ung thu va tw mién duge trung gian hogc bi nhiém boi
IL17 va/hoic RORy (RORc). Vai tro cia RORy trong su phat sinh bénh cta cac bénh tu
mién hodc viém di dugc boc 1§ trong Immunity 2007, 26, 643-654; Nat. Rev. Immunol.
2006, 6, 205-217; J. Immunol. 2009, 183, 7169-7177; Brain Pathol. 2004, 14, 164-174;
Brain 2007, 130, 1089-1104; va Nat Rev. Immunol.2008, 8, 183-192 tit ca trong s6 chung
duoc két hop vao day bing cach vién din toan bo.

Céc vi du cu thé cua cac bénh hoic cac rdi loan bao gém bénh hen, bénh phéi téc
nghén man tinh (COPD), viém phé quan, xo vira dong mach, nhiém vi khun helicobacter
pylori, cac bénh di rng bao gdm viém miii di tmg, viém két mac va viém mang bd dao do di

tmg, di ung thuc phim va tidu chay, viém da tang di tmg, xo nang, thai bé phdi ghép, da xo
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cting, thip khép, thip khép & tré em, bénh viém khép xwong man tinh, viém cot sbng dinh
khép, bénh vay nén, viém khép vay nén, chimg nhiém m&, gan sung va c6 md, bénh gan
nhiém m& khong do ruou (NAFLD), viém gan nhiém m& khong do rugu (NASH), lupus
ban d6, Bénh Hashimoto, viém tuy, d4i thao dudng tu mién, bénh thi gidc tu mién, viém loét
dai trang, viém rudt két, Bénh Crohn, bénh viém ru6t (IBD), hdi chimg viém rudt (IBS), Hoi
chimg Sjogren, viém thin kinh thi gi4c, d4i thdo dudng tuyp I, viém tiy - thi thdn kinh,
Nhugce co, Hoi chung Guillain-Barre, Bénh Graves, ‘viém mang cung, béo phi, dai thio

duong khéng insulin do béo phi va tuyp II va ung thu.

Cu thé hon, cac hop chit hoic cic ché phim duoc c6 tac dung dbi khang hoic dbi
lai 1én RORy c6 thé dwoc sir dung d& 1am giam muc IL17 va/hodc cac san phim gen khac,
nhu interleukin, va céc xytokin, RORy diéu chinh. Vi du c6 thé 1a & nguodi bénh méc vi du,
bénh hen, bénh phdi tic nghén man tinh (COPD), viém phé quan, xo vita dong mach, nhiém
vi khudn helicobacter pylori, céc bénh di (g bao gdm viém mdii di ing, viém két mac va
viém mang bd dao do di tmg, di tmg thuc phim va tidu chay, viém da tang dj tmg, xo nang,
thai bo phdi ghép, da xo cing, thip khdp, thip khép & tré em, bénh viém khép xuong man
tinh, viém c6t séng dinh khop, bénh vay nén, viém khép vay nén, ching nhiém mé, gan
sung va c6 m&, bénh gan nhiém m& khong do rugu (NAFLD), viém gan nhiém m& khong
do rugu (NASH), lupus ban do, Bénh Hashimoto, viém tuy, dai thao duong tu mién, bénh
thi giac tu mién, viém loét dai trang, viém rudt két, Bénh Crohn, bénh viém rudt (IBD), hoi
chimg viém rudt (IBS), Hoi chimg Sjogren, viém than kinh thi gic, d4i thdo dudng tuyp I,
viém tay - thi than kinh, Nhuoc co, H6i ching Guillain-Barre, Bénh Graves, viém mang

cling, béo phi, dai thao duong khang insulin do béo phi va tuyp IL.

Nguoc lai, cic hop chét hoic cac ché phdm duge c6 tac dung khang 1én RORy c6
thé duoc sir dung d& 1am ting mirc IL17. Lam ting mirc IL17 c6 thé dic biét hitu dung trong
cac tinh trang tdn thuong mién dich hosc kich thich hé mién dich d4p tmg vi du trong qua
trinh lay nhiém va ung thu.

Phuong phap cho dung

Cac hop chédt hoic cac ché phm dugc c6 thé dwoc ding cho ngudi bénh bing

phwong phéap thich hop bit ky. Cac vi du khong gi6i han ctia phuong phap cho dung bao
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gdm, trong s6 cic phuong phéap khac, (a) ding qua dudng miéng, ma viéc ding bao gém
cho dung & dang vién nang, vién nén, hat, phun, xi rd, hodc cac dang khac; (b) dung khong
qua dudng miéng nhu rudt théng, am dao, trong ni€u dao, trong mét, trong miii, hodc trong
tai, ma viéc cho ding bao gdm cho ding 14 huyén phit nuéc, ché phim dau hoic twong tu
hodc 14 thudc nhé, xit, thudc dan, thudc xoa, thudc m& hodc tuong tu; (c) dung qua dudng
tiém, dudi da, trong bung, trong tinh mach, trong co, trong da, trong 5 mét, trong bao, trong
cot sdng, trong sun, hoic twong tur, bao gdm phan phéi bom truyén; (d) cho ding cuc b nhu
bﬁng cach ti€m truc tiép trong vung than hodc tim, vi duy, béng cach céy tram, béng cach
tiém trong khdi u, hoic bing cach tiém trong u cing bach huyét; (e) ding tiép xuc; ciing
nhu (f) diing cho cac té bao ngodi co thé sau d6 cdy té bao niy vao ngudi bénh; néu chuyén

gia trong linh vuc thiy thich hop ¢ mang hop chét dwoc boc 16 & day tiép xtic véi md séng.

Cac ché phdm duoc thich hop d& ding bao gdm cac ché phim khi thanh phén hoat
tinh dugc chira v6i lugng hi€u qua dé thu duoc muyc dich mong mudn. Luong c6 hi€u qua
chita bénh cuia cac hop chét duoc boc 16 & day can 1a phan lidu s& phu thudc vao dudng
ding, loai dong vat, bao gdm ddng vat cé vu, vi du con ngudi, duge didu tri, va dic diém
vat ly ctia ddng vét cu thé cAn xem xét. Phén lidu c6 thé 1a dugc thiét ké dé thu duge hidu
qua mong mudn, nhung s& phu thudc vao cac yéu t6 nhu trong luong, ché d6 an, cip thudce
ddng thoi va cac yéu t6 khac ma chuyén gia trong linh vuc y hoc s& biét. Cu thé hon, lugng
c¢6 hiéu qua chita bénh nghia 12 lugng ctia hop chét c6 hiéu qua dé phong ngira, lam giam
hoic cai thién céc triéu chimg ciia bénh hodic kéo dai sw séng ciia ddi tuong duoc diéu tri.
Viéc x4c dinh luong c6 hiéu qua chita bénh ndm trong kha ning ctia chuyén gia trong linh

vue, dic biét theo bdc 16 chi tiét duoc dé xuét & day.

Nhu d3 biét d6i voi chuyén gia trong linh vue, lidu ding trong co thé hiru ich dé
ding va cach ding cu thé s& thay ddi phu thudc vao do tudi, troﬁg luong va loai ddng vt cé
va dugce diéu tri, cac hop chit cu thé duogc sir dung, va st dung cu thé ma céc hop chét nay
dugc dung cho. Viéc xac dinh muc lidu dung hiéu qua, ma muc liéu dung can dé thu duoc
hiéu qua mong mudn, c6 thé dugc hoan thanh bsi chuyén gia trong linh vuc st dung céc
phuong phap dugc ly thong thuong. Thong thuong, cac 4p dung lam sang & ngudi cla san
phdm dugc bit ddu ¢ mirc lidu thip, véi muc lidu ding ting dén khi thu duoc hidu qua

mong mudn. TUy ¥, céc nghién ciru trong 6ng nghiém thich hop c6 thé dwoc dung dé thiét
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1ap liéu duing c6 ich va dudng dung cua céc ché phim théng nhét béi phuong phap theo

sang ché sir dung phuong phép dugc ly dugce thiét lap.

Trong cac nghién ctru & dong vat khong phai ngudi, viée 4p dung cac san phim tiém
ning dugc bit ddu & muc liéu dung cao hon, véi lieu dung duge gidm dén khi hiéu qua
mong muon khéng dat dugc nita hodc bien mét céc tic dung phu ngugc. Liéu ding c6 thé

trong khoang rong, phu thudc hiéu qua mong muon va chi din diéu tri.

Théng thudng, lidu ding c6 thé nim trong khoang 10 microgram/kg dén 100 mg/kg
trong luong co thé, t6t hon 1a tr 100 microgram/kg dén 10 mg/kg trong lugng co thé. Tuy y
lidu dung co thé dua trén va duoc tinh toan theo dién tich bé mit cia ngudi bénh, nhu duge

hidu boi chuyén gia trong linh vyc.

Ché phém, dudng ding va liéu ding chinh x4c cho céc ché phdm dugc dugc boe 16 &
day c6 thé dugc chon béi timg thdy thudc khi xem xét tinh trang ctia ngudi bénh. (Tham
khao vi dy, Fingl va cong su 1975, trong "The Pharmacological Basis of Therapeutics”, ma
duoc két hop vao ddy bang cach vién dan toan bg, tham khao cu thé dén Chuong 1, trang 1).
Théng thudng, khoang liéu dung ciia ché phim ding cho ngudi bénh c6 thé 12 tir khoang 0,5
dén 1000 mg/kg trong lugng co thé nguoi bénh. Liéu ding c6 thé 1a lidu don hoic mot
chudi hai hodc nhiéu liéu duoc cho trong mdt hodc nhiéu ngdy, khi ngudi bénh can. Vi du
khi lidu dung cho ngudi dbi véi cac hop chét duge thiét 1ap cho it nhit mot sb tinh trang, cac
lifu dung tuong tur c6 thé dugc sir dung, hodic cic lidu dung ma nim trong khoang tir 0,1%
dén 500%, t6t hon nita 14 tir khoang 25% dén 250% cua liéu ding cho ngudi dugce thiét lap.
Khi khéng c6 liéu ding cho ngudi dugce thiét 1ap, s& 14 trudng trudng hop d6i véi cac hop
chit dugc méi phat hién, lidu ding cho ngudi thich hop c6 thé duoc suy ra tir cac gia tri
EDs, hoidc IDs, hodc cac gia tri thich hop khac liy tlr c4c nghién ctru trong bng nghiém
hoéc trong co thé, nhu dugc thim dinh bdi cic nghién ciru doc t5 va nghién ctru hidu qua &
cac dong vat.

Luu ¥ ring thiy thubc c6 mat c6 thd biét 1am thé nao 13 khi nao dimg, tam dimg,
hodic diéu chinh viéc dung do dc td hodc hoat dong khac thudng cla co quan. Nguoc lai,
thdy thuc c6 mit ciing s& biét 1am thé nao dé didu chinh xir Iy dén mirc cao hon néu dap

tmg 1am sang khong thich hgp (loai bo dde t6). PO 16n clia lidu dung trong quan ly 1di loan

-107-



30171

c6 lgi s€ thay dbi véi sy trAm trong cuda tinh trang dugc xtt ly va dudng dung. Do trAm trong
clia tinh trang c6 thé, vi du, duoc danh gia, mot phin, béi cdc phuong phép du bao tiéu
chudn. Hon nita lidu ding va c6 thé tin suit lidu ding ciing s& thay dbi theo @6 tudi, trong
lwong co thé, va dap tng cla timg ngudi bénh. Chuong trinh so séanh véi chuong trinh ma

ban dén & trén c6 thé duoc st dung trong nganh thu y.

Mic di liéu ding chinh x4c s& dugc x4c dinh trén co s& tlly timg thubc, trong hau hét
céc trudng hop, mét sb khai quat lién quan dén lidu diing c6 thé duoc thuc hién. Ché d6 liéu
dung hang ngay cho ngudi bénh 13 ngudi 16n ¢ thé 13, vi dy, liu ding qua dudng miéng
n3m trong khoang tir 0,1 mg dén 2000 mg mbi thanh phén hoat tinh, t6t hon 12 tir 1 mg dén
500 mg, vi du tir 5 dén 200 mg. Thubc nho mét c6 thé thay dbi trong khoang ndng do tir
0,005 dn 5 phan trim. Theo mdt phuong 4n, thuéc nhod mét c6 thé nim trong khoang tir
0,01 dén 1 phén tram, hoac tir 0,01 dén 0,3 phﬁn tram theo phuong 4n khac. Theo cac
phuong an khac, lidu dung trong tinh mach, dudi da, hodc trong co cua mbi thanh phﬁn hoat
tinh nim trong khoang tir 0,01 mg dén 100 mg, t6t hon 1a tir 0,1 mg dén 60 mg, vi du tir 1
dén 40 mg duoc sir dung. Trong cac trudong hop dung mudi duge dung, céc lidu ding c6 thé
dugc tinh 1a bazo tu do. Theo mot sb phuong an, ché phém duoc dung tir 1 dén 4 14n mbi
ngay. Tly ¥ cic ché phim dugc boc 10 & day co thé dugc ding bing cach tiém trong tinh
mach lién tuc, tét hon 12 véi lidu dung ctia mi thanh phin hoat tinh 1én dén 1000 mg mdi
ngay. Chuyén gia trong linh vuc hiéu ring, trong mét s6 tinh hudng c6 thé can cho ding céc
hop chéit duoc bdc 10 & day véi luong vuot qué, hode thdm chi vuot xa, khoang lidu dung
hodic tAn suét duoc wu tién, néu trén nhim diéu trj hidu qua va manh bénh hojc 1ay nhiém rét
ning. Theo mot s& phuong 4n, cac hop chét s& dugc cho diing trong khoang thoi gian tri liéu

lién tuc, vi du trong mot tudn hoic hon, hoic trong thdng hodc nim.

Luong lidu ding va khoang céch lidu c6 thé duge didu chinh riéng dé tao ra mirc
huyét tuong hodc mo cua géc hoat tinh ma du dé duy tri hiéu qua diéu bién, hoic nff)ng do
hidu qua t5i thiéu (MEC). MEC s& thay ddi dbi v6i m3i hop chit nhung c6 thé dugc woc
tinh tir dit liéu trong 6ng nghiém. Liéu dung cén @ thu dugc MEC sé& phu thudc vao timg
dic diém va duong dung. Tuy nhién, cac thir nghiém HPLC hodc thir nghiém sinh hoc ¢6
thé dugc st dung dé x4c dinh ndng d6 huyét tuong.
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Khoang cach lidu con c6 thé duge xac dinh bﬁng cach str dung gia tri MEC. Cac ché
phim nén duge cho ding bang cich sir dung ché d6 ma duy tri mic huyét tuong trén MEC
trong 10-90% thoi gian, tot hon 14 trong khoang 30-90% va t6t nhét 1a trong khoang 50-
90%.

Trong cac trudng hop cho dung cuc bd hodc ngoai co thé hoic hép thu chon loc,

ndng d6 cuc boc higu qua ctia thudc c6 thé khong lién quan dén ndng d6 huyét tuong.

Luong ché phém duogc dung cé thé phu thudc vao dbi tuong dugc didu tri, trong
lugng cta d6i tuong, mirc dd nghiém trong cua bénh, cach ding va dénh gia cla thiy thudc

ké don

Céc hop chat duoc boc 16 & day c6 thé duge danh gia vé tinh hiéu qua va doc t6 sir
dung céc phuong phéap da biét. Vi du, doc chit hoc ciia hop chét cu thé, hoic ctia nhém phu
clia céc hop chat, c6 cing cac gbc héa hoc nhit dinh, 6 thé dugc thiét 14p bang céch xéac
dinh doc t6 trong dng nghiém nhim dén dong té bao, nhu dong t& bao ciia, dong vat c6 v,
va t6t hon 13 ngudi. Két qua ciia cic nghién ctru ndy thudng du doan doc t6 & dong vat, nhu
dong vat c6 vu, hodc cu thé hon, nguoi. Tuy y, doc t§ cuia cac hop chét cu thé trong mau
dong vat, nhu chudt, chuft céng, thé, hodc khi, c6 thé duoc x4c dinh béng cach st dung céac
phuong phép di biét. Hiu qua ctia hop chit cu th c6 thé duoc thiét 1ap bing cach sir dung
mot sb phuwong phép di biét, nhu phuong phap trong bng nghiém, miu dong vat, hodc thir
nghiém 1am sang & ngudi. C4c mau trong 5ng nghiém da biét tdn tai cho gin nhu mdi nhém
tinh trang, bao gébm nhung khong gi6i han ¢ ung thu, bénh tim mach, va nhidu hoat dong bit
thuong mién dich khéc nhau. Tuong ty, cic mau dong vét thich hop c6 th dugc st dung dé
thiét 14p tinh hi€u qua cta céc hoéa chét dé diéu tri cac tinh trang nay. Khi chon loc mau dé
x4c dinh tinh hiéu qua, chuyén gia trong linh vuc co6 thé dugc hudng dan boi tinh trang k§
thuat d& chon mau, lidu dung, va dudong dung, va ché @6 thich hop. TAt nhién, cac thir
nghiém 1am sang & nguodi cling ¢ thd dugc sir dung dé x4c dinh tinh hiéu qua cua hop chét
O nguoi.

Céc ché phim c6 thé, néu mudn, dugce trinh bay trong gbi hodc thiét bj phan tan ma
¢6 thé chira mot hodc nhiéu dang lidu don vi chtra thanh phan hoat tinh. G6i ¢6 thé bao gém

vi du 14 kim loai hodc chét déo, nhu goi boc. G6i hodc thiét bi phén tan co6 thé kém theo chi
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dan cach dung. Goi hozc thiét bi phan tan con c6 thé kém theo théng béo lién quan dén hop
& dang dugc quy dinh bdi co quan chinh quyén huéng dan san xuét, sir dung, hoic ban duoc
phim, ma théng béo 1 thé hién su théng qua bodi co quan vé dang thudc ding cho nguoi
hoic thu y. Thong bdo nay, vi dy, c6 thé duoc dan nhén thong qua boi Cuc quan ly thuc
phidm va thubc cia My dbi voi thudc ké don, hozc thém san phidm dugc cp phép. Céc ché
phim chira hop chét duoc boc 10 & day dugc phdi ché trong chit mang dugc dung con c6
thé dwoc diéu ché, duoc dit trong hop thich hop, va dugc dan nhin dé diéu tri tinh trang d4

néu.
Luu y chung

Nhu mé ta & trén lién quan dén cac phuong 4n minh hoa cu thé, né khong nhim dé
gi¢i han dang cu thé dugc @& cap & day. Két hop bit ky cau cic phuong 4n néu trén duge
hiu 14 vAn ndm trong pham vi cia séng ché. Pting hon 13, sang ché chi bi gi6i han béi yéu
cAu bao ho kém theo va cac phuong 4n khac phuong an cu thé & trén ¢ thé déu nim trong

pham vi clia cac yéu cau bao hd kém theo.

Trong yéu cdu bao ho, thuit ngit "bao gdbm/gém" khéng loai bd sy c6 mit cla céc
loai hodc cac budc khac. Ngoai ra, mic du cac déu hidu riéng c6 thé co trong cac yéu cau
bao ho khac nhau, nhung ching cé thé duogc két hop mdt cach c6 lgi néu dugc, va viéc chira
trong cac yéu ciu bao ho khac nhau khong ngu y ring két hop ciia cac d4u hiéu 1a khong
thuc hién dugc va/hodc c6 lgi. Ngoai ra, cic vién dan sb it khong loai trir sd nhidu. Cac mao
tr "a", "an", "thir nhat", "thr hai" v.v. khong loai trir s6 nhiéu. Céc ciu "it nhat mot" hodc
"mdt hodc nhiéu" dé cap dén 1 hodc sb luong 16n hon 1, nhu dén1,2,3,4,5,6,7,8,9,
hoac 10.

MB&i khi tén hodc cu triic hoa hoc dugc dua ra né c6 thé duoc tao ra béng phuong
phép thong thudng hoic bing phin mém thich hop nhu ChemDraw Ultra 8.0.7 hodc
Accelrys Draw 4.0 .NET.
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Vi du thuc hién sang ché

Céc vi du dudi day chi 1a cac vi du minh hoa cho sang ché va khéng c6 nghia la gi6i
han pham vi ctia sang ché. Pung hon, sing ché chi bi gi6i han boi cac yéu ciu bao ho kém

theo.
Quy trinh héa hoc thdng thudng

Trir khi ¢6 quy dinh khac, cac vat liéu khéi du duge mua tir céc nha cung cip trén
thi truong, nhur (nhung khong giéi han &); ABchem, ABCR, Alfa Aesar, Anaspec, Anichem,
Apollo Scientific, ASDI-Inter, Asiba Pharmatech, Astatech, Bachem, Chem-Impex,
ChemCollect, Chembridge, Combi-Blocks, Enamin, Fluka, Fluorochem, Frontier Scientific,
HDH Pharma, InFarmatik, InterBioScreen, Life Chemicals, Mancheste organics, Matrix,
MercaChem, Nv.v.hem, Oakwood Chemical, PepTech, Pharmcore, PrincetonBio, Sigma-
Aldrich, TRC, Tyger Scientific va Ukrorgsyn. N,N-dimetylformamit (DMF), dimetyl
sulfoxit (DMSO) va dichlorometan (DCM) duoc 1am kho qua sang phén t&r. HPLC phén
tich duoc thuc hién trén hé Waters Acquity sir dung cét dao pha C18 (Merck Chromolith
Speedrod RP-18E) v6i gradien tuyén tinh cia hé¢ dung mdi bdc hai nudc/axetonitril/formic
axit (A: 100/0/0,1% va B: 0/100/0,1%) véi téc do dong chay béng 3,0 mL/phut va do UV &
254 nm & nhiét d6 moi trudong, két hop véi do MS trén dung cu khdi phd ké bd cuc QZ cua
Waters Micromass st dung ion héa phun dién tir, hogc trén hé¢ Shimadzu Nexera X2 st
dung cdt d4o pha C18 (Acquity UPLC BEH C18 1.7um, 2.1 x 50 mm), v&i gradien tuyén
tinh ctia hé dung moi bic hai nudc/metanol/formic axit (A: 100/0/0,1% va B: 0/100/0,1%)
v6i the d6 dong chay bang 0,78 mL/phut va do UV & 254 nm, dugc két hop voi do MS trén
Dung cu phd k& Shimadzu LCMS-2020 st dung ion héa phun dién tir. HPLC didu ché dugc
thyc hién trén hé Waters Acquity sit dung cdt dao pha C18 (Supelco ASCENTIS Cl18
581358-U, 15 cm x 21,2 mm), véi gradien tuyén tinh cia hé dung mdi bdc hai
nudc/axetonitril/formic axit (A: 100/0/0,1% va B: 0/100/0,1%) v&i téc do dong chay bing
15 mL/phat va do UV & 254 nm, duoc két hop v6i do MS trén Dung cu khdi phd ké b6 cuc
Waters Micromass QZ sir dung ion héa phun dién tir. Phén giai khong d6i xtmg duge thyuc
hién trén cot Lux Xenluloza2 (250 x 21 mm) st dung pha dong biang 0,2% dietyamin trong
hexan/etanol, v&i dong chay bang 20 mL/phut va do UV & 290 nm. Phd 'H NMR dugc ghi
trén phé ké Bruker Avance 300 (& 300 MHz), sit dung CD;0D, CDCl; hogic céc dung moi
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DMSO-d6. B6 dich chuyén hoéa hoc duoc bao cdo theo ppm (8) sir dung dung moi du lam
chun bén trong; CDCl;: 7,26 ppm; CD;0D: 3.31; DMSO-dg: 2,50 ppm. Hang s6 ghép doi
(J) duoc cho theo Hz.

Céc phuong phép tdng hop

Cac hop chit duoc boc 16 & day co thé dugc didu ché béi mot trong bdn phuong
phép chung sau ddy. Ngoai ra, Cac hudng dAn khéc dé diéu ché khéi kién truc dé ding trong
diéu ché cac hop chit dugc boc 1§ & ddy c6 mit trong don qudc t& ddng dang ciing xin
hudng quyén wu tién tir SE 1450920-2 va SE 1451406-1.

Phuong phép chung 1

R + unR — AT R — ROUAIKR
AN R F N N N
R R R
1b 1a 1e i

Hop chit chta nhém amino tu do la, vi du N-[[4-
(trifluorometyl)phenyl]metyl]xyclopropanamin, dugc ghép ddi voi hop chit thom dugc flo
héa 1b, vi du 4,5,6-trifluoro-pyrimidin, bang cach xit 1y bing bazo thich hgp trong dung
mdi thich hop, vi du N,N-Diisopropyletylamin (DIPEA) ho3c xesi cacbonat trong DMSO
khd hodc dioxan. Su chuyén dbi thanh 1c thuong thu dugc sau khi khudy & nhiét d6 phong
(tirc 1a 20-25°C) qua dém. Phan tmg cé thé vi du duoc theo dai bdi sic ky 16p mong. San
phdm mong mubn thu dugc bang cach phan tich, vi du bing cach chiét bing EtOAc, rira
bing nudc & @ pH thich hop va nuéc mudi, 1am khé qua chat 1am kho thich hop, vi du
Na,SO,, va tinh ché bing sic ky c6t nhanh (CC) sir dung két hop dung méi rira giai thich
hop trén vat liéu ct thich hop, vi du heptan/EtOAc hodc DCM/MEeOH trén silica gel, hodc
két tinh lai tir dung mdi ho#ic hdn hop dung méi thich hop, vi du toluen/heptan. Sau d6 thé ai
nhan thom ciia 1¢ v6i khéi ciu tric chta nhém amino tw do thu dugc bing céch xir ly bang
bazo thich hop trong dung méi thich hop. Vi du cta cac diéu kién xtr 1y 13 xesi cacbonat
trong DMSO khé dudi birc xa vi séng trong khoang thoi gian, vi du & 80-150 °C trong 1
gidr. Phan tmg c6 thé vi du dugc theo ddi boi sic ky 16p méng. Hop chit mong muén 1d thu
dugc bang cach phan tich, vi du bing cach chiét bing EtOAc, rira bang nudc & @ pH thich
hop va nudc mubi, lam kho qua chit 1am kho thich hop, vi du Na,SOy, va tinh ché b?mg sdc
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ky cot nhanh (CC) sir dung két hop dung méi rira gidi thich hop trén vat liéu ¢t thich hop,
vi du heptan/EtOAc hoic DCM/MeOH trén silica gel, hodc két tinh lai tir dung mdi hoic
hén hop dung méi thich hop, vi du toluen/heptan.
Str dung Phuong phap chung 1 d& diéu ché Vi du sb AS:

, FUF i F :: F
0
AN IS T RS
F "Z F A HoF A

4,5,6-Trifluoro-pyrimidin (0,27 g, 2,0 mmol) va N-[[4-

A5

(trifluorometyl)phenyl]metyl]xyclopropanamin (0,43 g, 2,0 mmol) dugc hoa tan trong
DMSO khé (4 mL) va DIPEA (0,7 mL, 4,0 mmol) duoc thém. Phan ing dugc khudy & nhiét
do phong qua dém, dugce rét vao canxi clorua nude 3M, duoc chiét ba°1ng EtOAc, duoc rira
béng nude mudi, duge 13m khd qua natri sulfat, duge loc va duge cb dic trong chén khong.
San phim thé dwoc tinh ché bing CC nhanh (dung mdi rira gidi: DCM/MeOH, trén silica
gel) thu dugce N—xyclopropyl-S,6-diﬂuoro-N-[[4-(triﬂuorometyl)phenyl]metyl]pyrimidin-4-
amin (0,50 g, 76% san lugng).

4,5-difluoro-6-[2-[4-(trifluorometyl)phenyl]pyrolidin-1-yl]pyrimidin (0,33 g, 1,0
mmol) va 3-(aminometyl)tetrahydrofuran-3-ol (0,12 g, 1,0 mmol) dugc hoa tan trong
DMSO khé (2 mL) va xesi cacbonat (0,65 g, 2,0 mmol) dugc thém. Phan ing dugc gia
nhiét trong 10 phan ung vi séng trong 1 gid & 100 °C, dugc rét vao canxi clorua nude 3M,
duoc chiét bﬁng EtOAc, dugc rira béng nude mudi, duge 1am kho qua natri sulfat, duge loc
va duoc ¢d dic trong chan khong. San phim thé dwoc tinh ché bing CC nhanh (dung mdi
rra  giai: DCM/MeOH, trén silica gel), thu dugec 3-[[[6-[xyclopropyl-[[4-
(trifluorometyl)phenyl]metylJamino]-5-fluoro-pyrimidin-4-ylJamino]metyl]tetrahydrofuran-
3-ol A5 (290 mg, 68% san lugng). '"H NMR (400 Mhz, CDCls) & 7,94 (d, J = 1,5 Hz, 1H),
7,56 (d, J = 7,9 Hz, 2H), 7,35 (d, J = 8,0 Hz, 2H), 5,25 (s, 1H), 4,87 (s, 2H), 4,07 - 3,99 (m
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, 1H), 3,98 — 3,89 (m, 1H), 3,79 (d, J =9,2 Hz, 1H), 3,70 - 3,61‘ (m,3H),3,18-2,49 (m,
1H), 2,03-1,99 (m , 2H), 0,80 (d, J = 6,6 Hz, 2H), 0,76 — 0,68 ( m , 2H). m /z 427 (M +H).
Phuong phap chung 1 duoc st dung dé diéu ché nhidu vi du sau day sir dung vét

lidu khéi ddu duoc thé hién:

Vidu | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duoc flo héa
T FULF "f’NN N|/§N
: =
F
4,5,6-
HN trifluoropyrimidin
A NH,
4-(1H- -5-
N-[[4- gfln(letyl;;tlizrzl(})lll]fnet
(trifluorometyl)phenyl]met anamin
yl]xyclopropanamin
X FF e . 0\‘3"0 N|/§N
S U
F F
4,5,6-
"X NH, trifluoropyrimidin
. N-[4-
N-[[4- (aminometyl)xycloh
(trifluorometyl)phenyl]met | exyl]-2,2,2-
yl]xyclopropanamin trifluoro-
etansulfonamit
Al FFE Nl&N
N~ | F)\%\F
N F
NH, 4,5,6-

HN . o
(6-metyl-3- trifluoropyrimidin
pyridyl)metanamin

N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidu Amin ty do (1) Amin ty do (2) Hop chit thom
SO dugc flo hdéa
A2 E F . o N|/§N
H,N F)\%\F
F
4,5,6-
HN trifluoropyrimidin
Z& NH,
2-[4-
N-[[4- (aminometyl)phenyl
(trifluorometyl)phenyl]met | Jaxetamit
yl]xyclopropanamin
A3 F 0 NN
F F HLN ! ¥
F
4,5,6-
HN trifluoropyrimidin
A NH,
2-[4-
N-[1-[4- (aminometyl)phenyl
(trifluorometyl)phenyljetyl | Jaxetamit
]xyclopropanamin
A4 F o} NN
F F H,N | =
2 F F
F
4,5,6-
HN : Ny
6 NH, trifluoropyrimidin
0 2-[4-
(aminometyl)phenyl
N',[ [4- Jaxetamit
(trifluorometyl)phenylmet
yl]tetrahydrofuran-3-amin
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Vidy | Aminty do (1) Amintydo(2) | Hop chét thom
86 dugce flo héa
AS F F E 0 N| Ay
HO %7 F )\% F
NH, F
3- 4,5,6-
AN (aminometyl)tetrah | trifluoropyrimidin
z%& ydrofuran-3-ol
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A6 F i 0 N|/§ N
F o H,N F J\)\ F
F
4,5,6-
HN NH trifluoropyrimidin
2
2-[4-
N-[[4- (aminometyl)phenyl
(trifluorometoxy)phenyljm Jaxetamit
etyl]xyclopropanamin
A7 F | P
F F o= |S= o N| N
F
4.5,6-
HN NH, trifluoropyrimidin
(1-metylsulfonyl-4-
N-[[4- piperidyl)metanami
(trifluorometyl)phenyl]met n
yl]xyclopropanamin
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V,i,du Amin ty do (1) Amin ty do (2) Hop chit thom
SO duoc flo hda
A8 iy 0 NIN
O=g |
F/L\fJ\F
OH F
NH, 4,5,6-
HN 4-(aminometyl)- trifluoropyrimidin
1,1-dioxo-thian-4-o0l
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A9 F ~
FF N™=N
" JPR
0=8=0 F F
F
4,5,6-
HN trifluoropyrimidin
NH,
N-[[4- 4-(aminometyl)-N-
(trifluorometyl)phenyl]met xyclopropyl-
yl]xyclopropanamin benzensulfonamit
All F 0 PN
N™ N
FF Y~ |
N F)\%F
Lg F
NH 4,5,6-

HN 2 trifluoropyrimidin
1-[4-(aminometyl)-
1-piperidyl]etanon

N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidy | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duoc flo hoa
| Al2 e 0 w/§N
F/LW%J\F
F
NH,
4,5,6-
HN tetrahydropyran-4- | trifluoropyrimidin
ylmetanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
Al3 FF e 0 NN
‘ H,N F/ﬂ\fJ\F
F
4,5,6-
HN trifluoropyrimidin
2& NH,
2-[4-
N-[xyclopropyl-[4- (aminometyl)phenyl
(trifluorometyl)phenyllmet | Jaxetamit
yl]xyclopropanamin
N
F
4,5,6-
HN NH, trifluoropyrimidin
2-[4-
N-[[4- (aminometyl)phenyl
(trifluorometyl)phenyl]met | Jaxetonitril
yl]xyclopropanamin
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Vidy | Amin ty do (1) Amin tx do (2) Hop chit thom
sO duoc flo hda
Al5 F F E o) NN
HoN F)'\%\F
F
4,5,6-
HN . s
NH, trifluoropyrimidin
2-[4-
N-[[4- (aminometyl)phenyl
(trifluorometyl)phenyljmet Jaxetamit
yl]xyclobutanamin
Al6 e F . 0 NN
HoN F)'\AF
F
0O
_ 4,5,6-
HN 0 NH trifluoropyrimidin
2
2-[4-
metyl 3- ' (aminometyl)phenyl
(xyclopropylamino)-3-[4- | Jaxetamit
(trifluorometyl)phenyl]pro
panoat
Al7 E F F o) NN
" B
F
4,5,6-
HN . s
A NH, trifluoropyrimidin
2-[4-
N-[xyclobutyl-[4- (aminometyl)phenyl
(trifluorometyl)phenyl]met | Jaxetamit
yl]xyclopropanamin
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Vidu | Amin ty do (1) Amin tu do (2) Hop chét thom
sO duoc flo hoa
Al8 e 0 N/§N
H,N F )\V/‘\ F
F
4,5,6-
HN NH, trifluoropyrimidin
2-[4-
(aminometyl)phenyl
1[\L11-(xyclopropy1metyl)-1- Jaxetamit
(trifluorometyl)phenyl]met
anamin
Al9 E F F o} N| AN
H,N F )\% F
F
4,5,6-
H T NH, trifluoropyrimidin
N-metyl-1-[4- 2-[4-
(trifluorometyl)phenyl]met | (aminometyl)phenyl
anamin Jaxetamit
A20 F;L 0 N/§N
F70 H,N F/L\fJ\F
F
4,5,6-
H ,l\, NH, trifluoropyrimidin
2-[4-
N-metyl-1-[4- .
. (aminometyl)phenyl
glzrt};noégmetoxy)phenyl]m Jaxetamit
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Vidy | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duoc flo hda
A21 e 7 S I
yZ |
F/Lj/l\F
NH, F
3-thienylmetanamin 4,5,6-
HN trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A22 . F E HO N|/§N
F/L\fJ\F
NH, F
0 4,5,6-
HN trifluoropyrimidin
2-[4- y
aminometyl)tetra
(ami yDtetrah
N-[[4- y;iropyran—4-
(trifluorometyl)phenyljmet Ylletanol
yl]xyclopropanamin
A23 E F E lN:[\{ N &N
HN__N [
F/LW%A\F
F
4,5,6-
HN . T
NH, trifluoropyrimidin
N-[[4 [4-(1H-tetrazol-5-
L )phenyl]metanami
(trifluorometyl)phenyljmet Zl)p il
yl]xyclopropanamin
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Vidy | Amin ty do (1) Amin ty do (2) Hop chit thom
SO duoc flo héa
A24 E F . ~o N|/§N
® e
| P ’ .
NH 4:5 :6'
HN | trifluoropyrimidin
A 1-(6-metoxy-3-
N-[[4- pyridyl)-N-metyl-
(trifluorometyl)phenyl]met metanamin
yl]xyclopropanamin
A25 _r ~ W/§N
® e
l ¥ F
NH, 4’.5’6- NPT
HN trifluoropyrimidin
(6-metoxy-3- ‘
pyridyl)metanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A26 FFE o w/§N
HO F/H%F
NH, £
[3- _ 4,5,6-
HN (aminometyl)oxetan | trifluoropyrimidin
-3-yl]metanol
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidy | Amin ty do (1) Amin tr do (2) Hop chét thom
sO duoc flo hoa
A27 F F F o @ N|/§N
F)\/l\ F
- N\ NH, F
1-(aminometyl)- 4,5,6-
HN N,N-dimetyl- trifluoropyrimidin
xyclopentanecarbox
amit
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A28 EFE S W/QN
F/L\fJ\F
NH, F
tetrahydrothiophen- | 4,5,6-
HN 2-ylmetanamin trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyljmet
ylJxyclopropanamin
A29 .y o’ w/§N
o F
(4- 4,5,6-
HN metoxytetrahydropy trifluoropyrimidin
ran-4-yl)metanamin
N-[[4-
(trifluorometyl)phenyljmet
yl]xyclopropanamin
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Vidu | Amin tw do (1) Amin tu do (2) Hop chét thom
SO duoc flo héa
A30 gy HO Nl/QN
NH
@A 2 A
S F
4- 4,5,6-
HN (aminometyl)tetrah | trifluoropyrimidin
ydrothiopyran-4-ol
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A3l e F E o} & Nl&N
0] F)\%F
NH, F
© 4,5,6-
HN [4- trifluoropyrimidin
(metylsulfonylmetyl
)tetrahydropyran-4-
N-[[4- yl]metanamin
(trifluorometyl)phenyljmet
yl]xyclopropanamin
A32 F F E NI&N
F/K%F
F
NH, 4,5,6-
HN (4- trifluoropyrimidin
metylxyclohexyl)m
N-[[4- etanamin
(trifluorometyl)phenyljmet
yl]xyclopropanamin
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Vidy | Amin ty do (1) Amin tu do (2) Hop chét thom
sO duoc flo héa
A33 e W/§N
F/L\fJ\F
F
N H2 4,.5’6- e e qs
HN trifluoropyrimidin
(4-
isopropylxyclohexy
N-[[4- I)metanamin
(trifluorometyl)phenyljmet
yl]xyclopropanamin
A34 FF e OSQ w/§N
F/L\fJ\F
F
NH, 4.5,6-
H N . . . .
A (1, 1-dioxothian-4- trifluoropyrimidin
yl)metanamin
N-[[4-
(trifluorometyl)phenyljmet
yl]xyclopropanamin
A35 F o) ~
W N N N
F F 0= S/\ | P
o) F F
F
NH: 4,5,6-
HN (4,4-dioxo-1,4- trifluoropyrimidin
A oxathian-2-
yl)metanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidy | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duoc flo hoa
A36 e NH, W/§N
F/LW4J\F
F
OH 4,5,6-
"Z o trifluoropyrimidin
2-[4-
N-[[4- (aminometyl)xycloh
(trifluorometyl)phenylmet | exyl]axetic axit
yl]xyclopropanamin
A37 FULF \ép w/§N
° e
F
4,5,6-
"Z NH, trifluoropyrimidin
[4-
N-[[4- (metylsulfonylmetyl
(trifluorometyl)phenyl]met | )phenyl]metanamin
yl]xyclopropanamin
A38 F | P
FF 0N NN
| N
7 F
NH, 4,5,6-
H N . . . .
A (2-metoxy-4- trifluoropyrimidin
pyridyl)metanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidy | Amin tu do (1) Amin tu do (2) Hop chit thom
sO duogc flo héa
A39 F U F H NN
I
e
F
4,5,6-
HN NH, trifluoropyrimidin
4-
N-[[4- (aminometyl)benzo
(trifluorometyl)phenyl]met nitril
yl]xyclopropanamin
A40 E F E N‘ XN
F/K%\F
NH, F
phenylmetanamin 4,5,6-
HN trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A4l e |N\ ﬁ/§N
- NP
F
NH,
_ 1 4,5,6-
HN 4-pyridylmetanamin | trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidy | Amin tw do (1) Amin ty do (2) Hop chit thom
sO duoc flo héa
A42 0 NN
" A
HN F
4,5,6-
NH trifluoropyrimidin
N-benzylxyclopropanamin 2
2-[4-
(aminometyl)phenyl
Jaxetamit
A43 F F F Q\/ N|/§ N
N
-0 F
2- 4,5,6-
HN metoxyxyclohexyl) trifluoropyrimidin
A metanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A44 F F F F >®£S NH , NI R N
F F/LW¢J\F
1-(aminometyl)- F
4,4-difluoro- 4,5,6-
HN xyclohexanol trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidu | Amin ty do (1) Amin ty do (2) Hop chit thom
SO duoc flo hoa
A45 FF e \s"o N|/§N
(ifiﬂg F/L\fJ\F
NH, £
© 4,5,6-
HN [4- trifluoropyrimidin
(metylsulfonylmetyl
o )tetrahydropyran-4-
yl]metanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]oxetan-3-amin
A47 e o] NN
" A
F
Hos 4,5,6-
H N . . . .
A >\[g \’< NH, trifluoropyrimidin
2-[4-
tert-butyl N-[2-- (aminometyl)phenyl
(xyclopropylamino)-2-[4- | Jaxetamit
(trifluorometyl)phenyl]etyl
]Jcarbamat
A%9 FULF H,N O°§LO N/QbN
(%/ F/\/\F
o F
4 4,5,6-
H N - . . . .
A (metylsulfonylmetyl trifluoropyrimidin
)tetrahydropyran-4-
N-[[4- yl]metanamin
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidu | Amin ty do (1) Amin tu do (2) Hop chét thom
SO duoc flo héa
AS2 QN 0 l/§N
H,N F)\/\ F
F
4,5,6-
HN NH trifluoropyrimidin
| 2
2-[4-
N-metyl-1-(4-pyrazol-1- (aminometyl)phenyl
ylphenyl)metanamin Jaxetamit
AS3 0 N|/§ N
H,N F)\Kk F
F
NH
\v 4,5,6-
NH trifluoropyrimidin
N-[(4- 2
isopropylphenyl)metyl]xy | 2-[4-
clopropanamin (aminometyl)phenyl
Jaxetamit
A54 ~_© 0 NN
I
SN " A
7 NH F
4,5,6-
N-[(4- NH trifluoropyrimidin
etoxyphenyl)metyl]xyclop ?
ropanamin 2-[4-
(aminometyl)phenyl
Jaxetamit
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Vidu | Amin tu do (1) Amin ty do (2) Hop chit thom
SO : duoc flo hda
A55 ~o o NN
HoN FJ\/AF
F
§7/N” 4,5,6-
NH trifluoropyrimidin
2
N-[(3-
metoxyphenyl)metyl]xycl 2'[4j
opropanamin (aminometyl)phenyl
Jaxetamit
AS57 F F . . ;:\ o NI AN
o ONH F)\KKF
0]
F
© 4 H 5 56'
AN : trifluoropyrimidin
~
NH,
N-[[4- N-[4-
(trifluorometyl)phenyljmet (aminometyl)xycloh
yl]xyclopropanamin e).(yl]- 1,1,1-
_ trifluoro-
metansulfonamit
A58 —= 0 N
No |
F
HN 4,5,6-
| NH trifluoropyrimidin
2
N-metyl-1-(3-pyrazol-1-
ylphenyl)metanamin 2-[4-
(aminometyl)phenyl
Jaxetamit
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Vj du | Amin ty do (1) Amin ty do (2) Hop chét thom
sO duoc flo hda
A59 F F E O\\S“O Nl XN
/ NH F)\/\F
F
4,5,6-
"Z NH, | trifluoropyrimidin
N-[4-
N-[[4- (aminometyl)phenyl
(trifluorometyl)phenyl]met | Jmetansulfonamit
yl]xyclopropanamin
A60 F F F F>£F N|/§N
Osg F/K'/kF
- 4 \N H
0 F
4,5,6-
HN trifluoropyrimidin
NH,
N-[[4- N3
(trifluorometyl)phenyl]met (amlnom-etyl)phenyl
yl]xyclopropanamin ]-1,1,1-trifluor 0-
metansulfonamit
A61 F F F N”N\{\l N|/§N
F
4,5,6-
HN i trifluoropyrimidin
NH,
[4-(1H-tetrazol-5-
N-[[4- Imetyl)xyclohexyl
(trifluorometyl)phenyl]met iltertlzzr);ic ohexyl]
yl]xyclopropanamin
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Vidu | Amin ty do (1) Amin ty do (2) Hop chit thom
SO duoc flo hda
A62 e Ng w/§N
F/LW¢A\F
F
i 4,5,6-
HN NH, trifluoropyrimidin
2-[4-
N-[[4- (aminometyl)xycloh
(trifluorometyl)phenyl]met exylJaxetonitril
yl]xyclopropanamin
A63 FFe % w/§N
0=5""
NH F/L\fJ\F
F
NH
2 4,5,6-
HN o trifluoropyrimidin
N-[[4-
N-[[4 (aminometyl)tetrah
Tl ydropyran-4-
(tr1ﬂuorometyl)ph§nyl]met yljmetylJmetansulfo
yl]xyclopropanamin namit
A64 HN/NW[::L\\ 9 w‘§N
A \\N HoN F)\AF
F
+ 4,5,6
[(xyclopropylamino)metyl e o
Jbenzonitril NH, trifluoropyrimidin
2-[4-
(aminometyl)phenyl
Jaxetamit
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Vidy | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duogc flo hoa
A65 F 0 N|/§N
HN/jé H,N F)\KKF
ACI F
N-[(2-chloro-6-fluoro- 4,5,6- o
phenyl)metyl]xyclopropan NH, trifluoropyrimidin
amin
2-[4-
(aminometyl)phenyl
Jaxetamit
A66 0 Nl/%N
of HoN F)\/\F
HN F
A 456
NH trifluoropyrimidin
N-[(2- 2
chlorophenyl)metyl]xyclo 2-[4-
propanamin (aminometyl)phenyl
Jaxetamit
A67 cl 0 N|/§N
HN/Ij H,N F/H/KF
A F
N-[(2-chloro-6-metyl- 4,5,6- o
phenyl)metyl]xyclopropan NH, trifluoropyrimidin
amin
2-[4-
(aminometyl)phenyl
laxetamit
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Vidu | Amin ty do (1) Amin tw do (2) Hop chét thom
50 dugc flo hda
A68 N 0 ﬂ/§N
N H,N - )\AF
F
HN
| 4,5,6-
il i midi
N-metyl-1-(5-metyl-2- NH, rifluoropyrimidin
propyl-pyrazol-3-
yl)metanamin 2'[4_'
(aminometyl)phenyl
Jaxetamit
A69 F | P
F F 0= §: o Nl N
F
OH 4,5,6-
A NH, trifluoropyrimidin
4-(aminometyl)-1-
N-[[4- metylsulfonyl-
(trifluorometyl)phenyl]met piperidin-4-ol
yl]xyclopropanamin
A72 e HO ﬂ/QN
o
F)\fJ\F
NH, E
oS 4,5,6-
H 0 trifluoropyrimidin
2-[4-(aminometyl)-
N-[[4- 1,1-dioxo-thian-4-
(trifluorometyl)phenyl]met yl]axetic axit
yl]xyclopropanamin
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Vidu | Amin ty do (1) Amin ty do (2) Hop chét thom
sO dugc flo hoa
A73 F ok H,N W/QEN
F
NH N
\va 0=5=0 4,5,6-
| trifluoropyrimidin
N'.[l'[4' (1-metylsulfonyl-4-
(trifluorometyl)phenyl]etyl piperidyl)metanami
]xyclopropanamin n
A74 F E H,N Nl/§ N
F
NH
VA HN. ° F 4,5,6-
o %F trifluoropyrimidin
N-[1-[4- | F
(trifluorometyl)phenyl]etyl | N [4-
Jxyclopropanamin (aminometyl)phenyl
]-1,1,1-trifluoro-
metansulfonamit
AT5 e H,N e ﬂ/qu
g
0] F
[4- 4,5,6-
HN (fluorometyl)tetrahy | trifluoropyrimidin
dropyran-4-
yllmetanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidu | Amin ty do (1) Amin tu do (2) Hop chét thom
sO duoc flo hda
A76 F F F O¢ s pd N|/§ N
F/Lij\F
F
NH 4,5,6-
HN 2 trifluoropyrimidin
(4
metylsulfinylphenyl
N-[[4- )metanamin
(trifluorometyl)phenyl]met
yl]xyclopropanamin
AT77 cl 0 NN
HN/”tI:f:j H,N F/ﬂ\f’L\F
Z&pl F
N-[(2,6- 4,5,6-
dichlorophenyl)metyl]xycl NH, trifluoropyrimidin
opropanamin
2-[4-
(aminometyl)phenyl
Jaxetamit
A78 FFE O._NH, N|/§N
N\ F)\‘/\ F
® I
NH, 4,5,6-
HN trifluoropyrimidin
A 2-[5-(aminometyl)-
2-pyridyl]axetamit
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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Vidu | Amin ty do (1) Amin tu do (2) Hop chét thom
SO duoc flo hdoa
AT79 FF e H,N. © oH N|/§N
F/Lj4A\F
0 F
2-[4- 4,5,6-
HN . e
A (aminometyl)tetrah trifluoropyrimidin
ydropyran-4-
N-[[4- yl]axetic axit
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A82 FFE )OL N|/§N
HN~ "NH F)\/\ F
o F
4,5,6-
HN trifluoropyrimidin
NH,
N-[[4- 5-[4-
(trifluorometyl)phenyl]met (aminometyl)phenyl
yl]xyclopropanamin ]-5-metyl-
imidazolidin-2,4-
dion
A83 FF e 0 N|/§N
H,N =
L, 2 e
| F
N
4,5,6-
HN . o
A NH, trifluoropyrimidin
- 2-[4-
N-[[6-(trifluoromety])-3- | (aminometyl)phenyl
pyridyl]metyl]xyclopropan Jaxetamit :

amin
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Vidy | Amin tw do (1) Amin ty-do (2) Hop chét thom
sO duoc flo hoa
A85 /Zl 0 NN
HN H,N /ﬂ\fgi\
FoIl
F 4,5,6-
F . s
NH trifluoropyrimidin
N-[[5-(trifluorometyl)-2- 2
pyridyl]metyl]xyclopropan | 2-[4-
amin (aminometyl)phenyl
Jaxetamit
AS88 1 N=NH O
Ln N @)
F
4,5,6-
HN trifluoropyrimidin
NH,
[4-(1H-tetrazol-5-
N-[(4-pyrazol-1- ylmetyl)phenyljmet
ylphenyl)metyl]xycloprop | anamin
anamin
A89 e F E H,N w/qu
X F%F
| _N F
0=8= 4,5,6-
HN | trifluoropyrimidin
(6-metylsulfonyl-3-
ridyl)metanamin
N[[4- pyridyl)
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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30171

Vidu | Amin tu do (1) Amin ty do (2) Hop chit thom
56 dugc flo héa
A90 o NI AN
=N H,N - )YLF
N \( F
HN 4,5,6-
A NH, trifluoropyrimidin
N-[(5-xyclopropyl-2- 2-[4-
isopropyl-pyrazol-3- (ammorpetyl)phenyl
ymetyl]xyclopropanamin | Jaxetamit
A91 F F E F o NN
F)\ S l 7
o NH F F
F
4,5,6-
HN trifluoropyrimidin
A
N-[[4- N-[4-
(trifluorometyl)phenyl]met | (aminometylphenyl
yl]xyclopropanamin ]-1,1-difluoro- .
metansulfonamit
A92 EF e OH SN
F
4,5,6-
AN NH, trifluoropyrimidin
2-[3-
N-[[4- (aminometyl)xyclob
(trifluorometyl)phenyl]met utylJaxetic axit
yl]xyclopropanamin
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30171

Vidy | Amin ty do (1) Amin ti do (2) Hop chit thom
SO duoc flo hoa
W H,N F)\/‘\ F
=
| F
~_N
4,5,6-
'NI NH, trifluoropyrimidin
5- . 2-[4-
[(xyclopropylamino)metyl | (aminometyl)phenyl
]pyridin-2-cacbonitril Jaxetamit
A97 o] NN
NN H,N FJ\/KF
2 | F
HN 4,5,6-
NH, trifluoropyrimidin
N-[(6-isopropyl-3- 2'[4_‘
pyridyl)metyl]xyclopropan (aminometyl)phenyl
amin Jaxetamit
A98 F o NN
T F H,N )l\%
NTSN ’ F F
| F
=
5) 4,5,6-
HN . . . qe
NH, trifluoropyrimidin
2-[4-
N-[[2- (aminometyl)phenyl
(trifluorometyl)pyrimidin- | Jaxetamit

5-
yl]metyl|xyclopropanamin
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30171

Vidu | Amin tr.do (1) Amin tr do (2) Hop chit thom
sO dugc flo hda
A99 FF 0 N|/§N
E = I H,N F /V\ F
Ney L
NH
\va 4,5,6-
NH trifluoropyrimidin
N-[[6- 2
(trifluorometyl)pyridazin- 2-[4-
3- (aminometyl)phenyl
ylJmetyl]xyclopropanamin Jaxetamit
Al01 F 0 NN
F H N F)'\AF
F
HN 4,5,6-
A NH, trifluoropyrimidin
N-[[3- 2-[4-
(trifluorometyl)phenyl]met (aminometyl)phenyl
yl]xyclopropanamin Jaxetamit
A102 F\,F/F 0 N|/§N
0 H,N FM F
F
4,5,6-
HN . o
A NH, trifluoropyrimidin
2-[4-
N-[[3- (aminometyl)phenyl
(trifluorometoxy)phenyl]m Jaxetamit

| etyl]xyclopropanamin
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30171

Vidu | Amin tu do (1) Amin ty do (2) Hop chét thom
SO duoc flo hoa
A103 F 0 NN
F F H,N l =
L, : N
| F
X
4,5,6-
HN trifluoropyrimidin
A NH,
_ 2-[4-
N-[.1-[6-(tr1ﬂuoromety1)-3- (aminometyl)phenyl
pyridylJetyl]xyclopropana | Jaxetamit
min
A104 F 0 NN
T HoN )'\Kk
2 2 F F
N F
4,5,6-
HN . .
A NH, trifluoropyrimidin
- 2-[4-
N-[.l-[5-(tr1ﬂuorometyl)-2- (aminometyl)phenyl
pyridylJetyl]xyclopropana | Jaxetamit
min
A105 F o F o H NN
N F S |
| F T o NH F)\%F
X F L
HN N-[4-
W (arr[linometyl)phenyl 4,5,6- s
1-1,1-difluoro- trifluoropyrimidin
N-[[6-(trifluorometyl)-3- |t o e o

pyridylJmetyl]xyclopropan
amin
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30171

Vidy | Amin tu do (1) Amin ty do (2) Hop chét thom
sO duoc flo hoa
A106 A 0, ,H NN
NH Fes -
A\ To NH F F
F | ]
XN N-La- 4,5.6-
F (ammometyl)p henyl trifluoropyrimidin
. ]-1,1-difluoro-
N-[[5-(trifluorometyl)-2- | 1 oo hulfonamit
pyridyl]metyl]xyclopropan
amin
A107 . 0 N|/§N
H,N F/K/\,:
4,6-
difluoropyrimidin
HN
NH,
2-[4-
N-[[4- (aminometyl)phenyl
(trifluorometyl)phenyl]met Jaxetamit
yl]xyclopropanamin
e, ed | o
NH .0 !
N s F/\)\F
Fol ]
- X (6-metylsulfonyl-3- | 4 56
F pyridyl)metanamin | ¢iflyoropyrimidin

N-[[5-(trifluorometyl)-2-
pyridyl]metyl]xyclopropan
amin

-144-




30171

Vidu | Amin tw do (1) Amin tu do (2) Hop chit thom
SO . duoc flo héa
A109 e F . H,N N
|
a F)\/\F
XY N _ F
HN. ¢ 4,5,6-
HN o > trifluoropyrimidin
N-[5-(aminometyl)-
N-[[4- 3-fluoro-2-
(trifluorometyl)phenyl]met | PYridyljmetansulfon
yl]xyclopropanamin amit
Al10 \ F e - ép NN
- g A |
| F o |l FJ\/\F
N N~ NH, L
HN
W (6-metylsulfonyl-3- 4,5,6-
pyridyhmetanamin | ¢iflyoropyrimidin
N-[[6-(trifluorometyl)-3-
pyridyl]metyl]xyclopropan
amin
Alll g H,N NN
|
.)\ NP
N__N F
HN, ¢ 4,5.6-
HN S< trifl midi
A o rifluoropyrimidin
N-[5-
N-[[4- (aminometyl)pyrimi
(trifluorometyl)phenyl]met | din-2- _
yl]xyclopropanamin yl]metansulfonamit
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30171

N-[[5-(trifluorometyl)-2-
pyridylJmetyl]xyclopropan
amin

Vidu | Amin ty do (1) Amin ty do (2) Hop chét thom
sO duoc flo hoa
Al12 . F e HoN X NN
|
B O N__ NH =
F
$ 0
N 2-[5-(aminometyl)- F
W 2-pyridyl]axetamit 4,5,6-
trifluoropyrimidin
N-[[6-(trifluoromety])-3-
pyridyllmetyl]xyclopropan
amin
1 A113 A H,N I AN l\f&N
NH
) O N AN /\%F
F 2-[5-(aminometyl)- F
F 2-pyridyl]axetamit 4.5,6-
F trifluoropyrimidin
N-[[5-(trifluorometyl)-2-
pyridyl]metyl]xyclopropan
amin
All4 FoE P NN
N\ F OS Z "N /“\/k
| P < NH, F I F
HN
W (5-metylsulfonyl-2- 4,5,6-
pyridyl)metanamin trifluoropyrimidin
N-[[6-(trifluorometyl)-3-
pyridyl]metyl]xyclopropan
amin
All5 A - Sp NN
NH PNAN l
0 l FYN
N\ N NH,
Fol F
F (5-metylsulfonyl-2- 4,5,6-
F pyridyl)metanamin trifluoropyrimidin
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30171

Vidu | Amin ty do (1) Amin ty do (2) Hop chét thom
sO duoc flo héa
Al18 0 NN
|
e A
F
HNS 4,5,6-
N-metyl-1-(1 NH trifluoropyrimidin
- -1-(1- 2
naphthyl)metanamin 2[4
(aminometyl)phenyl
Jaxetamit
Al19 N/ 0 N|/§ N
Ao & e
HN F
v 4,5,6-
N-[(1-metylpyrazol-4- NH, trifluoropyrimidin
yl)metyl]xyclopropanamin 2[4
(aminometyl)phenyl
Jaxetamit
A120 cl) 0 N|/§N
‘ H,N F)\/L F
[ F
b N2
4,5,6-
1-(6-metoxy-2-naphthyl)- NH trifluoropyrimidin
N-metyl-metanamin 2
2-[4-
(aminometyl)phenyl
Jaxetamit
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30171

Vidy | Amin ty do (1) Amin tu do (2) Hop chit thom
sO dugc flo héa
Al21 ‘ 0 N
|
| H,N F)\’/\ E
HN F
N-metyl-l-(2- 49.5;6' o
naphthyl)metanamin NH, trifluoropyrimidin
2-[4-
(aminometyl)phenyl
Jaxetamit
Al122 F\T/F 0 N|/§N
5 H,N F)\f'\ E
O F
HN 4,5,6-
~ NH trifluoropyrimidin
2
N-metyl-1-[2-
(trifluorometoxy)phenyljm | 2-[4- |
etanamin (aminometyl)phenyl
Jaxetamit
Al123 O/- o) 0 NN
HoN FJ'\ko
F
AN~ 4,5,6-
N-(1,3-benzodioxol-4- NH, trifluoropyrimidin
Imetyl)etanamin
ylmetyl) 24
(aminometyl)phenyl
Jaxetamit
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30171

Vidu | Amintwdo (1) Amin ty do (2) Hop chit thom
SO duoc flo hda
Al124 j\ 0 N|/§N
F7>0 : H,N F)\%F
l \/© F
AN , 4,5,6-
1-[3- NH trifluoropyrimidin
2
(difluorometoxy)phenyl]-
N-metyl-metanamin 2'[4f
(aminometyl)phenyl
Jaxetamit
Al125 F>Fk | o) N|/§N
F7~0 H,N F/%F
l \/© F
AN 4,5,6-
N-metyl-1-[3- NH trifluoropyrimidin
2
(trifluorometoxy)phenylm
etanamin 2'[4j
(aminometyl)phenyl
Jaxetamit
Al126 P e o NI&N
HoN F)\Kk F
I F
_N
4,5,6-
N,N-dimetyl-1-[3- NH trifluoropyrimidin
(trifluorometyl)phenyl]met 2
anamin 2-[4-
(aminometyl)phenyl
Jaxetamit
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30171

Vidu | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duoc flo hda
Al27 {\1_/ o] N|/§N
H,N F)H/k F
F
H 4,5,6-
j> NH, trifluoropyrimidin
N-[[3-3- ?;Ei-nometyl)phenyl
pyrldyl)phgnyl]metyl]xycl Jaxetamit
opropanamin
A128 ‘ 0 NN
I
2%
F
AN 4,5,6-
N-metyl-1-(1- NH, trifluoropyrimidin
naphthyl)etanamin 2[4
(aminometyl)phenyl
Jaxetamit
Al129 OH NH NN
H,N \ |
a F )\AF
i '
0
N'metyl'l-(4- 45536'
2-[4.- pyrazol-1- trifluoropyrimidin
(aminometyl)tetrahydropy ylphenyl)metanami
ran-4-ylJetanol n
A130 o [\\j H NN
|
o I AL
_u N F F
O= /s NH, C Ny r
[4_ N-metyl—l-(4- 4’.576' L
(metylsulfonylmetyl)tetrah | PYrazol-1- , trifluoropyrimidin
ydropyran-4-ylJmetanamin | YlPheny)metanami
n
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30171

Vidu | Amin ty do (1) Amin ti do (2) Hop chét thom
sO duoc flo hda
Al131 | NH, f\WH ﬂ/§N
N F)\fk F
HN- N/’ .
N N-metyl-1-(4- 456-
[4-(1H-tetrazol-5- pyrazol-1- trifluoropyrimidin
yl)phenyl]metanamin ylphenyl)metanami
n
Al132 o¢é9 WH ﬂ/§N
H,N Nji:j F/Lj4i\F
©\ Ch F
NH,
N-metyl-1-(4- 4,5,6-
4- pyrazol-1- trifluoropyrimidin
(aminometyl)benzensulfon | ylphenyl)metanami
amit n
A133 O/ ji:j/\wH ﬂ/§N
{ e e
O*sNH
o" N'metyl"l'(4' 45536'
NH, pyrazol-1- trifluoropyrimidin
ylphenyl)metanami
4-(aminometyl)-N-(2- n
metoxyetyl)benzensulfona
mit
Al34 ‘/ N/" o Nl& N
HN\//E:fN HN F’l\ffi\F
F
N-[(1-etyl-3-metyl- 4,5,6- o
pyrazol-4- NH trifluoropyrimidin
yl)metyl]etanamin ?
2-[4-
(aminometyl)phenyl
Jaxetamit
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30171

Vidy | Amin ty do (1) Amin tu do (2) Hop chét thom
SO duoc flo héa
A135 \Z o l/§N
| N- ,\{ H,N F/KK‘\ E
HN\V/L§)*‘- F
4,5,6-
N-metyl-1-(5-metyl-2- e Ny
propyl-pyrazol-3- NH, trifluoropyrimidin
yl)metanamin
2-[4-
(aminometyl)phenyl
Jaxetamit
A136 | I %F~ o) w/§N
HN s H,N ' F)\f‘\ E
F
1-(2,4-dimetylthiazol-5- 4,5,6-
yl)-N-metyl-etanamin NH trifluoropyrimidin
2
2-[4-
(aminometyl)phenyl
Jaxetamit
A137 wH NH, w/§N
e Ol |
CA $ :
o OH
N-metyl-1-(4-pyrazol-1- 4,5,6- o
ylphenyl)metanamin 4- trifluoropyrimidin
(aminometyl)benze
nsulfonic axit
A138 0 N/§N
TH H,N F/L\f¢L\F
F
1-(2,4-dimetylp.henyl)-N- 4,5,6-
metyl-metanamin NH trifluoropyrimidin
2
2-[4-
(aminometyl)phenyl
Jaxetamit
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30171

Vidu | Amin t do (1) Amin tu do (2) Hop chit thom
SO duoc flo hoa
A139 | 0 N
O A0 NN
I e
F
1-(2,4-dimetoxyphenyl)- 4.5.6-
N-metyl-metanamin NH trifluoropyrimidin
2
2-[4-
(aminometyl)phenyl
Jaxetamit
Al40 | » HO Nl/%N
s v | AL
0> ‘S\ F
N-metyl-1-(3-pyrazol-1- 0
ylphenyl)metanamin . 4,3,6-
4-(aminometyl)- trifluoropyrimidin
1,1-dioxo-thian-4-ol
Al41 H;\l N/’j \/O N|/§ N
N HoN F/‘\%\F
tetrahydropyran-4- F
N-metyl-1-(3-pyrazol-1- ylmetanamin 4.5.6-
ylphenyl)metanamin e g
trifluoropyrimidin
Al42 — 0..0 ~
F
N-metyl-1-(3-pyrazol-1- | N-[4-
ylphenyl)metanamin (aminometyl)xycloh 4’,5 ,6- ey
exyl]-1,1,1- trifluoropyrimidin
trifluoro-
metansulfonamit
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30171

Vidy | Amin tu do (1) Amin tu do (2) Hop chét thom
SO duoc flo hda
Al143 = | NH N
HN NQ o=§-NC>_/ LN
o} F)YKF
F
N-metyl-1-(3-pyrazol-1- (1.-me.tylsulfonyl-4j
ylphenyl)metanamin piperidyl)metanami | 4,5,6-
n trifluoropyrimidin
Al44 = NH, P
HN ) NN
O, - F F
S
/ F
N-metyl-1-(3-pyrazol-1-
ylphenyl)metanamin [4- 4,5,6- o
(metylsulfonylmetyl | trifluoropyrimidin
)phenyl]metanamin
Al45 0 NN
_ L " A
H N\)\/ 0 F
N-(2,3-dihydro-1,4- 4,5,6-
benzodioxin-3- NH trifluoropyrimidin
ylmetyl)etanamin 2
2-[4-
(aminometyl)phenyl
laxetamit
Al47 ) H H,N NN
|
e
F
.0
F ST 4,5,6-
FF © trifluoropyrimidin
Ll 2-(4-1 Ifonylph
(trifluorometyl)phenyl]met inetty sutionyipheny
yl]xyclopropanamin Jetanamin
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30171

Vidu | Amin tw do (1) Amin tu do (2) Hop chét thom
sO duoc flo hoa
Al48 0. Si N O N
o N L
| N—Q NH, | F F
HN \/’%)\ F
(1-metylsulfonyl-4- 45.6-
N-metyl-1-(5-metyl-2- piperidyl)metanami t;i fiuoropyrimi din
propyl-pyrazol-3- n
yl)metanamin
Al49 \L NH, NI/§ N
F =
-N F F
I N7 N, —F /Lw/l\
- F
4,5,6-
N-metyl-1-(S-metyl-2- | | trifluoropyrimidin
propyl-pyrazol-3- (difluorometylsulfo
yl)metanamin
nyl)-4-
piperidyl]metanami
n
A150 \Z\ H,N w/Q§N
;. ONN F/LW4J\F
Hu\/k§)“‘ 0% 0H F
4,5,6-
N-metyl-1-(5-metyl-2- 2-[4- e g
propyl-pyrazol-3- (aminometyl)pheny] trifluoropyrimidin
yl)metanamin Jaxetic axit
A156 /;Ck 0 NN
HN | H,N ',/
o 2 F F
F
cl 4,5,6-
N-[(4-chloro-3-metoxy- NH, trifluoropyrimidin
phenyl)metyl]xyclopropan
amin 2-[4-
(aminometyl)phenyl
Jaxetamit
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30171

Vidu | Amin ty do (1) Amin ty do (2) Hop chét thom
SO duoc flo héa
A157 e | Ney ﬂ,qu
(6-metylpyridazin- F
3-yl)metanamin 4,5,6-
"Z trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
Al58 FFE % o N“SN
P L
N FJ\(kF
<;:L\/NH2 F
a 4,5,6-
HN - . o
A metylsulfonylpyroli trifluoropyrimidin
din-3-yl)metanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
A1 FULF //ETNJT/“\NHZ ﬂ’qu
SN F/L\fJ\F
F
(5-metylpyrazin-2-
yl)metanamin 4,5,6-
*‘Z trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
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30171

Vidu | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duoc flo hoa
A160 F A
F F NH NN
Q‘/d:7/ﬁ\ 2 |
S F F
° F
o Isulfonylazetid | 20"
HN metylsultonylazeti trifluoropyrimidin
in-3-yl)metanamin
N-[[4-
(trifluorometyl)phenyl]met
yl]xyclopropanamin
Al61 Eﬁ/\N 0] N|/§ N
HN/“\[::j/ ~ H,N F/L\fA\F
A :
N-[[3-(1,2,4-triazol-1- 4,5,6- o
yl)phenyl]metyl]xycloprop NH, trifluoropyrimidin
anamin
2-[4-
(aminometyl)phenyl
Jaxetamit
A162 HN/\T:::I:O:l§ 0 ﬂ/Q§N
A N o H,N F/\/k[:
H F
[y : 4,5,6-
[(xyclopropylaman)metyl trifluoropyrimidin
]-4H-1,4-benzoxazin-3-on NH,
2-[4-
(aminometyl)phenyl
Jaxetamit
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30171

Vidu | Amin ty do (1) Amin ty do (2) Hop chét thom
sO duoc flo héa
Ale3 | 0 NN
Zl H,N F/lj¢i\F
H F
4,5,6-
3- NH trifluoropyrimidin
[(xyclopropylamino)metyl 2
]benzonitril 2-[4- »
(aminometyl)phenyl
Jaxetamit
FUF NI/§N
NH
2 F)\% F
o, N F
S
o 4,5,6-
H N . . . .
1-(1- trifluoropyrimidin
metylsulfonyl-4-
N-[[4- piperidyl)xyclopro
(trifluorometyl)phenyl]met | P@namin
A165 | yllxyclopropanamin
F O\‘ S/ N R N
F——F e |
N O =
2y e
XN F
HN NH, 4,5,6-
A 1 trifluoropyrimidin
metylsulfonylpyrol
N-[[5-(trifluorometyl)-2- | idin-3-
pyridyl]metyl]xycloprop | yl)metanamin
A166 | anamin
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30171

Vidu | Amin ty do (1) Amin tr do (2) Hop chit thom
sO dugc flo héa
F -0 X
FF N"=N
N |
‘7)k(:j\,NHz F/L\fJ\F
F
[4-(aminometyl)-
1-piperidyl]- 4,5,6-
HN Xyclopropy]- trifluoropyrimidin
metanon
N-[[4-
(trifluorometyl)phenyl]met
A167 | yllxyclopropanamin
F o NN
F
OH
4,5,6-
"X NH, trifluoropyrimidin
2-[4-
2- (aminometyl)phen
[(xyclopropylamino)met | yl]axetamit
yl]-5-
A168 | (trifluorometyl)phenol
F F F Q \/:><(NH2 N|/§N
—S-N
o F)%F
F
6-metylsulfonyl-6-
azaspiro[2.5]octan | 4,5,6-
HN -2-amin trifluoropyrimidin
N-[[4-
(trifluorometyl)phenyl]met
A169 | yl]xyclopropanamin
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30171

Vidu | Amin tu do (1) Amin ti do (2) Hop chit thom
sO duoc flo hda
N F F 0 N|/§N
z | F H,N . )\K‘\F
N
F
N 4,5,6-
NH, trifluoropyrimidin
\'4 2-[4-
(aminometyl)phen
Al170 yl]axetamit
FOF H Oy NN
‘ I
N 0 F/Lj¢i\F
H F
NH, 4,5.6-
HN trifluoropyrimidin
A [(1S,5R)-8- rHuoropymct
metylsulfonyl-8-
N-[[4- azabixyclo[3.2.1]o
(trifluorometyl)phenyl]met | €tan-3- '
A171 | yl]xyclopropanamin ylJmetanamin
FULF \g% NH, ﬂ/§N
o £><( F)\fk F
F
6-metylsulfonyl-6-
azaspiro[2.4]hepta 4,5,6-
HN o trifluoropyrimidin
n-2-amin
N-[[4-
(trifluorometyl)phenyl]met
A172 | yl]xyclopropanamin
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30171

Vidy | Amin ty do (1) Amin ty do (2) Hop chit thom
sO duoc flo hoa
F HoN N&N
Py N A
N F F
x_N fl\l F
0=S=0
HN | 49536'
a trifluoropyrimidin
metylsulfonylazeti
N-[[5-(trifluorometyl)-2- | din-3-
pyridyl]metyl]xycloprop | yl)metanamin
A173 | anamin
FUF HoN q/§N
0
e N:é F/K'/k F
0 F
3-metylsulfonyl- | 4,56
HN g v Y trifluoropyrimidin
azabixyclo[3.1.0]h
exan-5-
N',[[4' yl)metanamin
(trifluorometyl)phenyl|met
A174 | yllxyclopropanamin '
FF HaN o W‘*N
- | A
© F
2-metylsulfonyl- 456-
HN 3,33,4,5,6,6a- trifluoropyrimidin
Zl hexahydro-1H-
xyclopenta[c]pyrol
N-[[4- -4-amin
(trifluorometyl)phenyl]met
Al175 | yllxyclopropanamin
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30171

Vidu | Amin ty do (1) Amin ty do (2) Hop chit thom
sO dugc flo hoa
. F F o] N|/§N
: F
N-[[6-(trifluorometyl)-2- 4,5,6-
pyridyl]metyl]xycloprop NH, trifluoropyrimidin
anamin
2-[4-
(aminometyl)phen
Al76 yl]axetamit
FLF o N'&N
Ty
F
H,N"Y0
4,5,6-
HN 2-[6- trifluoropyrimidin
A (aminometyl)-3-
pyridyl]axetamit
N-[[4-
(trifluorometyl)phenyl]met
A177 | yl]xyclopropanamin
A_ 0 NN
NH
N el F )\AF
» F
Z
4,5,6-
F I F NH, trifluoropyrimidin
N-[[4-(trifluorometyl)-2- | 2-[4-
pyridylJmetyl]xycloprop (amlnome.tyl)phen
A178 | anamin yl]axetamit
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30171

Vidy | Amin tw do (1) Amin tr do (2) Hop chit thom
SO duoc flo héa
F F o) N|/§ N
Z N HaN FMF
N ! F
HN 4,5,6-
NH, trifluoropyrimidin
) 2-[4-
N-[[.6-(d1ﬂuorometyl)-3- (aminometyl)phen
pyridyl]metyl]xycloprop yl]axetamit
A179 | anamin
e AN
I
>
HN \S/O) F)\F’)\F
W 0"
/ N~ N 45536'
(1-metylsulfonyl- | trifluoropyrimidin
N-[(2,5-dimetylpyrazol- | 4-
3- piperidyl)metana
yl)metyl]xyclohexanami | min
Al80 |n
FUF N/§N
NH
© F
OH
' 4,5,6-
HN (3R)-3-amino-5- trifluoropyrimidin
phenyl-pentanoic
axit
N-[[4-
(trifluorometyl)phenyl]met
A181 | yl]xyclopropanamin
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Vidu | Amin tu do (1) Amin tu do (2) Hop chit thom
SO duoc flo héa
FUF NN
| AL
HO F
o 4,5,6-
HN (3S)-3-amino-3- trifluoropyrimidin
A phenyl-propanoic
N-[[4 axit
(trifluorometyl)phenyl]met
A182 | yl]xyclopropanamin
FUF HO Nl/*N
0]
NH, FJ\%F
F
o) 4,5,6-
HN 2-(4 trifluoropyrimidin
aminotetrahydrop
N-[[4- yran-4-y1)axetic
(trifluorometyl)phenyl]met | 3XIt
A183 | yl]xyclopropanamin
E F E o N|/§N
F)\/\ F
o NH, F
OH 4,5,6-
HN 3-amino-2- trifluoropyrimidin
tetrahydropyran-
N-[[4- 4-yl-propanoic axit
(trifluorometyl)phenyl]met
A184 | yl]xyclopropanamin
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50 _ duoc flo hda
A185 FF e . Nl&N
20
0 NH, F
OH 4,5.6-
HN 2-(aminometyl)-3- trifluoropyrimidin
tetrahydropyran-

N-[[4- 4-yl-propanoic axit

(trifluorometyl)phenyl]met

yl]xyclopropanamin

Tdéng hop amin tr do dugc chon:

Dialkyl amin duoc tdng hop sir dung phuong phép chung 2 sau day:
R R

e+ =

R
2a 2b 2c

Afnin ban d4u 2a, vi du xyclopropanamin, dugc ghép d6i voi hop chét cacbonyl 2b,
vi du 4-(trifluorometyl)benzaldehyt, bang cdch xi ly v6i chdt khir thich hop, vi du
NaBH;3;CN hogc NaBH(OAc);, trong dung mdi thich hop, vi du DCM hodc tetrahydrofuran
(THF), thém axit thich hop, vi du AcOH. Su chuyén d6i thanh 2¢ thuong thu duoc sau khi
khudy & nhiét d6 phong qua dém. Phan tmg c6 thé vi du dugc theo ddi boi séc ky 16p mong.
Phan tmg c6 thé vi du dugc theo ddi bdi sic ky 16p moéng. San phdm mong mudn thu duoc
bang cach phén tich, vi du bing cach chiét bing EtOAc, rira bing nudc & do pH thich hop
va nudc mubi, 1am khé qua chét 1am khé thich hop, vi du Na,SO,, va tinh ché bing sic ky
c6t nhanh (CC) sir dung két hop dung méi rira giai thich hop trén vt liéu cot thich hop, vi
du heptan/EtOAc hodc DCM/MeOH trén silica gel, hodc két tinh lai tir dung méi hoic hdn
hgp dung méi thich hop, vi du toluen/heptan.

Vi du cia viec ding phuong phip 2 dé didu ché N-[[4-
(trifluorometyl)phenyl]metyl]xyclopropanamin
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F__F
F F F
F
NH, &  —
Z& _ HN
° A

Xyclopropanamin (202 mg, 2,0 mmol) va 4-(triﬂuororhetyl)benzaldehyt (348 mg,
2,0 mmol) dugc hoa tan trong S mL DCM va 2 giot AcOH dugc thém. Hdn hop dugce khudy
trong 15 phut & nhiét d6 phong, va natri triaxetoxyborohydrua (424 mg, 4,0 mmol) duoc
thém. Hon hop dugc khuy ¢ nhiét do phong trong 4 gios. Hén hop 8yoc rét vao 1M HCI,
dyoc rira biang EtOAc, dyoc bazd héa bing 4M NaOH, dyoc chiét bing EtOAc, dyoc ria
bang nyéc mubi, 3yoc lam kho qua Na,SO,, dugce cb déc trong chan khong va duoc tinh ché
bang Séc ky cdt nhanh (chit rira gii: Heptan/EtOAc, trén silica gel), thu dugc N-[[4-
(triﬂuorometyl)phenyl]metyl]xyclopropanamin (316 mg, 73%).

Phuong phép chung 2 dugc ding dé diéu ché cac dialkyl amin sau ddy st dung céc

vat liéu khéi diu duoc thé hién:

Amin ban diu Cacbonyl Amin ban diu Cacbonyl
2&?2 E F 21?2 FF e
xyclopropanamin Xyclopropanamin
O/
)

4-

(trifluorometyl)ben Xyclobutyl-[4-

zaldehyt (trifluorometyl)phe

nyl]lmetanon
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Amin ban diu Cacbonyl Amin ban diu Cacbonyl
NH, FF NH, For
A F A S
F
Xyclopropanamin o Xyclopropanamin o . 1-
o o~
[4-
metyl 3-0x0-3-[4- (trifluorometyl)phe
(trifluorometyl)phe nyl]etanon
nyl]propanoat
NH2 F F F NH2 F
A A T
i X
Xyclopropanamin . H\n/ o Xyclopropanamin =N
0 \F: o)
tert-butyl N-[2- 5-
0x0-2-[4- (trifluorometyl)pyri
(trifluorometyl)phe din-2-carbaldehyt
nyl]etyl]carbamat
21?2 FF e 21?2
~ "N
Z >N |
I X
Xyclopropanamin N Xyclopropanamin _
0% o
6- 6-isopropylpyridin-
(trifluorometyl)pyri 3-carbaldehyt

din-3-carbaldehyt
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Amin ban dau Cacbonyl Amin ban diu Cacbonyl
NH, NH, F
F——F
A y A
Xyclopropanamin o7 Xyclopropanamin N
O/
5-xyclopropyl-2- 6
isopropyl-pyrazol-
PIOPYIRY (trifluorometyl)pyri
3-carbaldehyt )
dazin-3-
carbaldehyt
NH, F NH, F
Z& F—F 2& F—F
Z>N =
|
Xyclopropanamin N Xyclopropanamin NN
o) )
1-[6- 1-[5-
(trifluorometyl)-3- (trifluorometyl)-2-
pyridyl]etanon pyridyl]etanon
21?2 F__F 21?2 ?
F N
|,/
xyclopropanamin xyclopropanamin F——F
o) F
4-
xyclopropyl-[4-
yelopropyl-| (trifluorometyl)pyri
(trifluorometyl)phe .
din-2-carbaldehyt
nyl]metanon

-168-




30171

Amin ban diu Cacbonyl Amin ban diu Cacbonyl
NH, NH, FF
A A .y
~ |
xyclopropanamin xyclopropanamin
O/
2- 6-
(trifluorometyl)py (difluorometyl)py
ridin-4- ridin-3-
carbaldehyt carbaldehyt
NH, F F 0% N\F
A 0% N\ Q N- ;
| J F H,N N
xyclopropanamin 6- xyclohexanamin 2,5-
dimetylpyrazol-3-
(trifluorometyl)py pyT
carbaldeh
ridin-2- &
carbaldehyt

N-((2-(trifluorometyl) pyrimidin-5-yl) metyl) xyclopropanamin

Dung dich 2-(trifluorometyl) pyrimidin-5-carboxylic axit (700 mg, 3,64 mmol, 1
duong lugng) trong THF kh6 (10 mL) & 0°C dugc thém boran dimetyl sulfua trong THF

(828 mg, 10,92 mmol, 3 duong lugng), va hdn hop dugc khudy & nhiét d6 phong trong 16

gi®. Sau khi hoan thanh, hdn hop phan tmg duoc dimg bing MeOH va dugc khudy trong 3

gi0 nita ¢ nhiét d¢ phong. Dung mdi dugc lam bay hoi va cdn dugce rét vao nude da va duge

chiét bang EtOAc (3 x 75 mL). Chiét xuét hitu co két hop duoc rira bing nudce (2 x 40 mL),

nude mudi (40 mL), duge 1am kho qua Na,SO, khan, dugc loc va dugc lam bay hoi. Hop

chét thd dugc tinh ché bing CC nhanh (dung mai rira giai: EtOAc/Pet ete, trén silica gel) dé

tao ra (2-(trifluorometyl) pyrimidin-5-yl) metanol (Hop chit-2) (260 mg, 40 %) 1a chét long

mau vang.
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Dung dich (2-(trifluorometyl) pyrimidin-5-yl) metanol (0,26 g, 1,46 mmol, 1 duong
luong) trong CH,Cl, (10 mL) & 0°C duoc thém pyridinium chlorochromat (PCC, 0,53 g,
2,48 mmol, 1,0 duong luong), va hén hop duge khudy & nhiét 46 phong trong 4 gid. Sau khi
hoan thanh, hén hop phan ing duoc pha loang véi CH,Cl, (30 mL) va dugc loc qua dém
x€lit stt dung CH,CI, (50 mL). Phin loc duoc 1am khé qua Na,SO, khan va duge 1am bay
hoi @ tao ra 2- ~(trifluorometyl) pyrimidin-5- -carbaldehyt (100 mg, 39 %) 1a chét léng mau
vang. San phim thé duoc ding nhu vdy ma khéng cin tinh ché thém.

Dung dich 2-(triﬂuorometyl)pyrimidin—5-carba1dehyt (100 mg, 0,568 mmol, 1
duong luong) trong CH,Cl, (2 ml) dugc thém Xyclopropanamin (38 mg, 0,68 mmol, 1,2
duong luong), AcOH (0,5 ml), bot sang phan tir 4 A (50 mg), va hén hop duge khudy &
nhi€t d6 phong trong 30 phit. Sau d6 Na(OAc);BH (240 mg, 1,36 mmol, 2 duong lugng)
duoc thém va tiép tuc khudy & nhiét d6 phong trong 4 gid. Sau khi hoan thanh, h3n hop
phan img duoc pha lodng véi CH,Cl, (50 mL) va duge loc qua dem xélit. Phan loc duge rira
bang NaHCO; nué6ce bdo hoa (25 mL), nuéc (25 mL), nudec mudi (20 mL), duoc 1am kho
qua Na,SO4 khan, duge loc va dugc 1am bay hoi. Hop chit tho duoc tinh ché béng CC
nhanh (dung méi rira giai: EtOAc/Pet ete, trén silica gel) dé tao ra N-((2-(trifluorometyl)
pyrimidin-5-yl) metyl) Xyclopropanamin (100 mg, 81 %) 1a chat 16ng mau vang nhat.

[4-(1H-Tetrazol-5 -ylmetyl)xyclohexylJmetanamin

4-[(tert-butoxycacbonylamino)metyl]xyclohexanecarboxylic axit (0,84 g, 3,2 mmol)
dugc thém tir tir dung dich BH3-THF trong THF (16 mL, 1M). Phan tmg duogc d& khudy
trong 2,5 gid, dugc cd dic trong chan khong va cin dugc khudy with véi dung dich natri
hydroxit nuéc (1M, 30 mL) trong 20 phut. Etyl axetat dugc thém va hén hop dugc @ khudy
thém 10 phut. Cac pha dugc tach, pha EtOAc duoc ¢6 dic trong chan khéng va san phim
tho ctia chung duoc tinh ché bang sic ky c6t nhanh (cht rira giai: EtOAc/heptan, trén silica
gel) thu duoc tert-butyl N-[[4 (hydroxymetyl)xyclohexyllmetyl]carbamat (0,76 g, san luong
phén tich).

Tert-butyl N-[[4-(hydroxymetyl)xyclohexyl]metyl]carb‘amat (0,60 g, 2,5 mmol)
duoc pha lodng trong DCM (20 mL), E;;N (1ImL) va metansulfonyl clorua dugc thém vao
dung dich, va phan tmg duoc khudy qua dém & nhiét d6 phong. C6 dic dudi 4p sudt giam
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thu duoc chit rdn ma dugc trdn voi nude va EtOAc. Pha EtOAc duoc tach va duoc rra b%mg
nude mubi va duogce 1am khd qua natri sulfat. Loc va ¢d dic trong chan khong pha EtOAc tao
ra chét rin ma hoa tan DMSO khé (10 mL). Kali xyanua (0,36 g, 5,5 mmol) dugc thém va
phén (g dugc gia nhiét ¢&n 90 °C trong 4 gid. Phan tmg thé duoc rét 16n nude va hén hop
tao thanh dugc chiét béng EtOAc. Pha hitu co dugc lam kho qua natri sulfat, dugc loc va
dugc ¢b dic trong chan khong. San phim thé duge tinh ché bang CC nhanh (dung mdi rira
giai: EtOAc/heptan, trén  silica  gel) thu  dugc  tert-butyl  N-[[4-
(xyanometyl)xyclohexyl]metyl]carbamat (0,57 g, 88% san lugng).

Dung dich tert-butyl N-[[4-(xyanometyl)xyclohexyl]metyl]carbamat (160 mg, 0,60
mmol) trong nitrobenzen dugc thém trietylAmoni clorua (160 mg, 1,2 mmol) va natri azit
(91 mg, 1,4 mmol). Hdn hop thu dwgc dugc gia nhiét dén 105 °C trong 11 gid st dung birc
xa vi s6ng. Mot sb natri azit khac (40 mg, 0,7 mmol) dugc thém va phén ing dugc gia nhiét
thém 45 phit & 105 °C véi biic xa vi séng. Phan tng duoc chiét bang nudc va pha nude
duoc rira béng ete, dugc lam axit hoa béng IM HCl va dugc chiét béng EtOAc. Pha EtOAc
dugc 1am kho str dung natri sulfat, dugc loc va duge ¢d dac trong chan khong va cudi cung
duoc tinh ché bang CC nhanh (dung méi rira giai: EtOAc/heptan, trén silica gel) thu dugc
tert-butyl N-[[4-(1H-tetrazol-5-ylmetyl)xyclohexyl]metyl]carbamat (33 mg, 18% san

lugng).

Tert-butyl N-[[4-(1H-tetrazol-5-ylmetyl)xyclohexyl]metyl]carbamat (33 mg, 0,11
mmol) dugc pha lodng trong DCM (2 mL) va trifluoroaxetic axit (TFA, 1 mL) dugc thém,
va phan tmg duoc khudy trong 2 gid. C6 dic hdn hop phan tung thu dugc [4-(1H-tetrazol-5-
ylmetyl)xyclohexylJmetylammonium 2,2,2-trifluoroaxetat ma duoc str dung khong cin tinh
ché thém. Sr dung dwong lugng thém cuia bazo trong Phwong phép chung 1 tao ra [4-(1H-

tetrazol-5-ylmetyl)xyclohexylJmetanamin tai chd trong sudt phan tmg.
N-((4-xyanotetrahydro-2H-pyran-4-yl)metyl)metansulfonamit
Dung dich 4-(aminometyl) tetrahydro-2H-pyran-4-cacbonitril (0,5 g, 3,57 mmol)
trong pyridin (5 mL) dugc thém metan sulfonyl clorua (0,4 g, 3,57 mmol), va hdn hop duge

khudy & nhiét d6 phong trong 16 gid. Sau khi hoan thanh, hn hop phan tmg dugc pha lodng
v6i EtOAc (50 mL) va dugce rira bang citric axit nudc bdo hoa (30 mL), nude (30 mL), nude
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mubi (30 mL), dugc 1am kh6 qua Na,SO, khan, dugc loc va dugc lam bay hoi. Hop chét théo
duoc tinh ché bing CC nhanh (Dung mdi rira giai: EtOAc/Pet ete, trén silica gel) dé tao ra
N-((4-xyanotetrahydro-2H-pyran-4-yl) metyl) metansulfonamit (370 mg, 48 %) 14 chit 1ong

mau vang.

Huyén phui ctia N-((4-xyanotetrahydro-2H-pyran-4-yl) metyl) metansulfonamit (0,32 g, 1,46
mmol), Raney Ni (0,82 g, 9,54 mmol), NH,OH (0,1 mL) trong MeOH (6,5 mL) duoc khudy
& nhiét d6 phong trong 16 gid dudi khi quyén hydro. Sau khi hoan thanh, hdn hop phan tng
dugc pha lodng véi EtOAc (30 mL) va duoge loc qua dém xélit. Phan loc duoc 1am kho qua
Na,S0, khan, duge loc va dugc 1am bay hoi dé tao ra N-((4-(aminometyl) tetrahydro-2H-
pyran-4-yl) metyl) metansulfonamit (200 mg, 62 %). San phdm thd duoc ding nhu vay ma
khong can tinh ché thém.

4-(aminometyl)-1-(metylsulfonyl) piperidin-4-ol

Dung dich 1-(metylsulfonyl) piperidin-4-on (1 g, 5,64 mmol) trong AcOH (10 mL)
dugc thém KCN (0,55 g, 8,57 mmol), va hdn hop dugc khudy & nhiét d6 phong trong 18
gid. Sau khi hoan thanh, hdn hop phan g dwoc pha lodng véi EtOAc (75 mL) va duoc rira
bing NaHCO; nudc bdo hoa (40 mL), nwde (50 mL), nude mudi (40 mL), dwoc 1am kho
qua Na,SO,4 khan, dugc loc va duge 1am bay hoi. Hop chét tho duoc tinh ché béng CC
nhanh (Dung mdi rira gidi: EtOAc/Pet ete, trén silica gel) dé tao ra 4-hydroxy-1-
(metylsulfonyl) piperidin-4-cacbonitril (500 mg, 43 %) 14 chat 1éng mau vang,

Huyén phu cta 4-hydroxy-1-(metylsulfonyl) piperidin-4-cacbonitril (500 mg, 2,45
mmol), Raney Ni (1,35 g, 15,92 mmol), NH,OH (0,12 mL) trong MeOH (10 mL) dugc
khudy & nhiét 49 phong trong 16 gitr dudi khi quyén hydro. Sau khi hoan thanh, hdn hop
phan tng dugc pha lodng véi EtOAc (30 mL) va duge loc qua dém xélit. Phén loc dugc 1am
kho qua Na,SO,4 khan, dugce loc va duge lam bay hoi. San phém thd duogc tan bdt vai dietyl
ete dé tao ra 4-(aminometyl)-1-(metylsulfonyl) piperidin-4-ol (200 mg, 39 %) 1 xi r6 mau
vang nhat.

2-(5-(aminometyl)pyridin-2-yl)axetamit

Dung dich 5-xyanopicolinic axit (1 g, 6,75 mmol) trong THF kh6 (10 mL) & -15°C
duoc thém Et;N (0,68 g, 6,75 mmol), etyl chloro format (0,73 g, 6,75 mmol), va hdn hop
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duoc khudy trong 16 gitr & -15°C, Ete (15 mL), TMSCHN;, (1,54 g, 13,5 mmol) dugc thém,
va hdn hop duge khudy qua dém trong khi quay lai nhiét d6 phong. Sau khi hoan thanh, hdn
hop phan tmg duoc pha lodng véi EtOAc (75 mL), dwoc rira bang nude (50 mL), nude mudi
(40 mL), duoc lam kh6 qua Na,SO, khan, duoc loc va duge lam bay hoi. Diazaketon dugc
pha lodng trong dioxan:H,O (1:1) (10 mL), dugc thém AgCOOPh (cat), va hén hgp duge
khudy & 100°C trong 16 gid. Sau khi hoan thanh, hén hop phan tmg dugc pha lodng véi
EtOAc (50 mL), dugc axit hoa st dung 1N HCI va dugc chiét st dung EtOAc (2 x 50 mL).
Chiét xuit hiru co két hop dugce rira bang nude (50 mL), nude mudi (50 mL), duge lam kho
qua Na,SO4 khan, dugc loc va duge 1am bay hoi. Hop chét thd duoc tinh ché tan bot voi ete
(10 mL) va pentan (50 mL) dé tao ra 2-(5-xyanopyridin-2-yl) axetic axit (350 mg, 32 %) 1a

chat ran mau vang.

Dung dich 2-(5-xyanopyridin-2-yl)axetic axit (0,35 g, 2,16 mmol) trong DMF (3 mL)
dugc thém 1-etyl-3-(3-dimetylaminopropyl)carbodiimit (EDC, 0,82 g, 4,32 mmol), 1-
hydroxy-7-azabenzotriazol (HOAt, 0,58 g, 4,32 mmol), DIPEA (1,16 mL, 6,48 mmol),
NH,CI (0,17 g, 3,24 mmol) va dugc khudy & nhiét d6 phong trong 3 gid. Sau khi hoan
thanh, hén hop phan tmg dwoc rét vao nudc d4 va duge chiét bing EtOAc (2 x 50 mL).
Chiét xuit két hop duoc rira bing nudc (40 mL), nuée mudi (30 mL), duoc 1am khd qua
Na,SO4 khan, duoc loc va duge lam bay hoi. Hop chét thé duoc tinh ché bing CC nhanh
(Dung mdi rira gidi: MeOH/DCM) @ tao ra 2-(5-xyanopyridin-2-yl) axetamit (190 mg, 55
%) 14 chét rdn mau vang.

Dung dich 2-(5-xyanopyridin-2-yl) axetamit (190 mg, 1,18 mmol), Raney Ni (0,65 g,
7,67 mmol), NH,OH (0,05 vol) trong MeOH (2 mL) dugc khudy & nhiét do phong trong 16
gio dudi khi quyén hydro. Sau khi hoan thanh, hn hop phan tng duogc pha lodng véi
EtOAc (20 mL) va dugc loc qua dém xélit. Phin loc duoc lam kho qua Na,SO4 khan, dugce
loc va duge 1am bay hoi dé tao ra 2-(5-(aminometyl) pyridin-2-yl) axetamit (80 mg, 41 %)
13 chét rdn mau vang.

(6-(metylsulfonyl) pyridin-3-yl) metanamin

Huyén phui ciia 6-(metylsulfonyl) nicotinonitril (500 mg, 2,74 mmol), Raney Ni (1,51
g, 17,85 mmol), NH4,OH (0,12 mL) trong MeOH (10 mL) dugc khudy & nhiét d6 phong
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trong 16 gio dudi khi quyén hydro. Sau khi hoan thanh, hdn hop phan ung dugc pha lodng
v6i EtOAc (30 mL) va duge loc qua dém xélit. Phan loc duoc lam khé qua Na,SO, khan,
dugce loc va duge 1am bay hoi dé tao ra (6-(metylsulfonyl)pyridin-3-yl)metanamin (450 mg)

1a cht rin mau vang. San phim tho duoc dung nhu vdy ma khong cn tinh ché thém.
N-[4-(aminometyl)phenyl]-1,1-difluoro-metansulfonamit

Tert-butyl N-[(4-aminophenyl)metyl]carbamat (222 mg, 1,0 mmol) dugc pha lodng
trong 5 mL. DCM khd, va dung dich duoc lam lanh dn -78°C. Pyridin (0,24 uL, 3,0 mmol)
duge thém, sau d6 thém tir tir dung dich difluorometansulfonyl clorua (150 mg, 1,0 mmol)
trong 5 mL DCM. Hén hop dugc khudy qua dém trong khi quay lai nhiét d6 phong, dugc
1ot vao H,O, dugc chiét béng EtOAc, duoc rira béng nuée mudi, duogc 1am khé qua Na,SO,
va dugc tinh ché bing séc ky cot nhanh (chét rira gidi: Heptan/EtOAc, trén silica gel), thu
dugc tert-butyl N-[[4-(diﬂuorometylsulfonylamino)phenyl]metyl]carbamat. Sén phim duoc
hoa tan trong 2 mL DCM va dung dich 4M HCI trong dioxan (2 mL) duoc thém. Hén hop
duoc khqu qua dém & nhiét do phbng, sau d6 dugc cd dic trong chan khoéng, va N-[4-
(aminometyl)phenyl]-1,1-difluoro-metansulfonamit hydroclorua thé dwoc ding trong buéc

tiép theo ma khong cAn tinh ché thém (55 mg, 23%).

St dung cling phuong phép cac hop chit duge didu ché: 1-(1-metylsulfonyl-4-
piperidyl)xyclopropanamin, 6-metylsulfonyl-6-azaspiro[2.5]octan-2-amin, [(1S,5R)-8-
metylsulfonyl-8-azabixyclo[3.2.1]octan-3 -yl]metanamin, 6-metylsulfonyl-6-
azaspiro[2.4]heptan-2-amin, (3-metylsulfonyl-3-azabixyclo[3.1.0]hexan-5 -y)metanamin va
2-metylsulfonyl-3,3a,4,5.6, 6a-hexahydro-1H-xyclopenta[c]pyrol-4-amin.

N-(5-(aminometyl)-3-ﬂuoropyridin-2-yl) metansulfonamit

Huyén phu cta 5-bromo-3-fluoropyridin-2-amin (2 g, 10,58 mmol), K,FeCN, (1,78
g, 4,23 mmol) va 1,8-diazabixycloundex-7-en (DBU, 399 mg, 2,64 mmol) trong
tBuOH:H,O (1:1) (20 mL) dugc khir khi trong 15 phit. Sau d6 dugc thém Pd(PPh;), (0,61
g, 0,529 mmol) va hdn hop duoc khudy & 85°C trong 16 gio. Sau khi hoan thanh, hén hop
phén umg duoc pha lodng véi EtOAc (100 mL), duge rira bing nude (50 mL), nuéc mudi
(50 mL), dwoc 1am kho qua Na,SO, khan, duoc loc va duoc ¢6 dic. Hop chét tho duogc tinh
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ché bang CC nhanh (Dung méi rira gidi: MeOH/DCM, trén silica gel) @ tao ra 6-amino-5-

fluoronicotinonitril (600 mg, 42 %) 14 chét rén mau vang nhat.

Dung dich 6-amino-5-fluoronicotinonitril (600 mg, 4,37 mmol) trong pyridin (6 mL)
& 0°C dugc thém metan sulfonyl clorua (0,5 g, 4,37 mmol), va hdn hop dugc khqu & nhiét
d6 phong trong 16 gid. Sau khi hoan thanh, hdn hgp phan tmg duoc pha lodng v6i EtOAc
(75 mL), duogc rira béng nuée (50 mL), nudc mudi (40 mL), duoc lam khd qua Na,SOy4
khan, duoc loc va dugce ¢6 dic. Hop chét thd duge tinh ché bing CC nhanh (Dung mdi rira
gidi: MeOH/DCM, trén silica gel) dé tao ra N-(5-xyano-3-fluoropyridin-2-yl)

metansulfonamit (350 mg, 37 %) 1a chét rdn mau vang nhat.

Huyén phu ctia N-(5-xyano-3-fluoropyridin-2-yl) metansulfonamit (350 mg, 1,627
mmol), Raney Ni (0,9 g, 10,58 mmol), NH;OH (0,1 mL) trong MeOH (6,5 mL) dugc khudy
& nhiét do phong trong 16 gidr dudi khi quyén hydro. Sau khi hoan thanh, hn hop phéan tng
duoc loc qua dém xélit, ph'?m loc dugc lam kho qua Na,SO, khan va duge lam bay hoi. San
phédm thé duoc tan bot véi DCM:pentan (1:5) dé tao ra N-(5-(aminometyl)-3-fluoropyridin-

2-yl) metansulfonamit (130 mg, 36 %) 1a chét rin mau tring duc.
5-(aminometyl) pyrimidin-2-amin

Huyén phii cia 2-aminopyrimidin-5-cacbonitril (0,4 g, 3,33 mmol), Raney Ni (1,8 g,
21,7 mmol), NH4OH (0,2 mL) trong MeOH (4 mL) dugc khuéy & nhiét d¢ phong trong 16
gid dudi khi quyén hydro. Sau khi hoan thanh, hdn hop phén tmg dugc pha lodng véi
EtOAc (30 mL) va dugc loc qua dém xélit. Phan loc duoc 1am kho qua Na,SO, khan, dugc
loc va dugce 1am bay hoi @ tao ra 5-(amino metyl) pyrimidin-2-amin (300 mg, 72 %) 1a cht

rdn mau vang nhat.

Tong hop Vi du so A81:
o}
FF FF e F e
H,N
AN PAN
NZN +  — NZN N4\|N
F)YLN — F&AN — N )\KKN
H - |
F F H |
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5,6-Difluoro-N-[1-[4-(trifluorometyl)phenyl]xyclopropyl]pyrimidin-4-amin (100
mg, 0,32 mmol), dugc didu ché str dung Phuong phép 1, duoc pha lodng trong 1 mL DMF
kho va natri hydrua (60% trong dau khoang, 13 mg, 0,34 mg) duoc thém. Hn hop dugc
khudy & nhiét 6 phong dén khi ngung tao khi (30 phut). Metyl iodua (45 mg, 0,34 mmol)
dugc thém, va hdn hop duge khudy trong 2 gior & nhiét d6 phong. Hon hop duoc rét vao
H,0, dugc chiét béng EtOAc, duoc rira béng nude mudi, duge 1am khd qua Na,S0O, va dugc
cd dic trong chan khong. San phdm thoé dwoc pha lodng trong 2 mL DMSO khé va 2-[4-
(aminometyl)phenyl]axetamit (56 mg, 0,34 mmol) va DIPEA (0,12 mL, 0,7 mmol) dugc
thém. Hdn hop duogc gia nhiét & 100°C in trong 10 vi séng trong 30 phit, dugc rét vao H,0,
duoc chiét béng EtOAc, duoc rra bﬁng nude mudi, duge 1am kho qua Na,SOy, duge c6 dic
trong chan khéng va duoc tinh ché bing séc ky cot nhanh (chét rira giai: DCM/MeOH). 'H
NMR (300 Mhz, CD;0D) & 7,85 (s, 1H), 7,59 (d, J = 8,0 Hz, 2H), 7,33 — 7,21 ( m , 6H),
4,57 (s, 2H), 3,49 (s, 2H), 3,21 (s, 3H), 1,61 — 1,42 (m , 4H). m /z 474 (M +H).

Téng hop Vi du s§ A100:
F F
F FLF |
FLF 0=$=0 FOF
N
NZ NZN NZ >N
[ —— S | —_— S |
F)\’/kN HoN N 0N N
X A iy
A100

N-Xyclopropyl-5,6-difluoro-N-[[4-(trifluorometyl)phenyl|metyl]pyrimidin-4-amin
(100 mg, 0,3 mmol), duoc didu ché st dung Phuong phap 1, dwgc pha lodng trong 1 mL
DMSO. Amoni clorua (22 mg, 0,4 mmol) va DIPEA (0,14 mL, 0,08 mmol) dugc thém, va
hén hop duoc gia nhiét & 100°C trong 2 gir. Hon hop duoc rét vao NaHCO; nude bio hoa,
duoc chiét béng EtOAc, duoc rira béng nude mudi, duge 1am kho qua Na,SO4 va dugce cd
dic trong chdn  khong, thu dugc  N4-xyclopropyl-5-fluoro-N4-[[4-
(trifluorometyl)phenyl]metyl]pyrimidin-4,6-diamin (40 mg, 41%). San phdm tho dugc st

dung trong budc tiép theo ma khong can tinh ché thém.
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N-Xyclopropyl-5-fluoro-4-[[4-(trifluorometyl)phenyl]metyl]pyrimidin-4,6-diamin

(33 mg, 0,1 mmol), 1-metylsulfonylpiperidin-4-carboxylic axit (21 mg, 0,1 mmol),
[dimetylamino(triazolo[4,5-b]pyridin-3-yloxy)metylen]-dimetyl-Amoni hexafluorophosphat
(HATU, 38 mg, 0,1 mmol) va DIPEA (40 pL, 0,2 mmol) duoc hoa tan trong DMSO kho (1
mL), va hén hop duoc khudy & 70°C trong 3 ngay. Hdn hop duoc rét vao NaHCO, nudc bio
hoa, dugc chiét bang EtOAc, duoc rira bing nudc mudi, duoc 1am kho qua Na,SO,, duoc co
dic trong chan khong va dugc tinh ché bing sic ky cot nhanh (chat rira gidi: DCM/MeOH).
'H NMR (300 Mhz, CD,OD) O 8,16 (s, 1H), 7,63 (d, J = 8,1 Hz, 2H), 7,48 (d, J = 8,1 Hz,
2H), 5,01 (s, 2H), 3,11 — 3,00 ( m , 1H), 2,86 (s, 3H), 2,86 — 2,80 (m , 4H), 2,76 — 2,62 (m ,
1H), 2,10 - 1,97 (m, 2H), 1,93 - 1,76 ( m , 3H), 0,94 — 0,84 ( m , 2H), 0,84 — 0,76 (m ,
2H). m/z 516 (M +H).

Phuong phép chung 3
R Né\lN R N4\N R N4\|N
l
kx + HN\ x — \\N\ X—-)\\N\ N,R
) = — — R
a
3b 3c 2

Pyrolopyrimidin 3b dugc halogen hoa, vi du 6-chloro-7-deazapurin, dugc N-alkyl
héa bing cach thém alkyl halogenua 3a, vi du [3-(bromometyl)oxetan-3-yl]metanol, va
bazo thich hop trong dung mo6i thich hop, vi du xesi cacbonat trong dioxan khd hodc natri
hydrua trong tetrahydrofuran kho. Hbn hop dwoc khudy & nhiét d6 phong dén khi hoan
thanh phan tmg, thudng qua dém. Phan tng c6 thé vi du dugc theo ddi bai sic ky 16p mong.
Phan {mg c6 thé vi du duoc theo doi bdi séc ky 16p mong. San phdm mong mudn thu dugc
bing cach phén tich, vi du bing cach chiét bing EtOAc, rira bing nudc & d6 pH thich hop
va nuéc mudi, 1am kho qua chét 1am kho thich hop, vi du Na,SO,, va tinh ché béng séc ky
c¢dt nhanh (CC) sir dung két hop dung méi rira giai thich hop trén vét liéu cot thich hop, vi
du heptan/EtOAc hoic DCM/MeOH trén silica gel, hoac két tinh lai tir dung méi hozc hdn
hop dung méi thich hop, vi du toluen/heptan. Thé 4i nhan thom ctia halogen trén hop chét
trung gian 3¢ thu dugc bang cach thém khdi cu tric chira nhém amin tu do, vi du 2-(4-

trifluorometyl-phenyl)-pyrolidin, va bazo thich hgp trong dung moéi thich hgp, vi du xesi
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cacbonat trong DMSO kh6. Phan tmg thu dugc birc xa vi séng & nhiét do ting trong khoang
thoi gian, vi du ¢ 100-150 °C trong 1-4 gid. Phan tmg c6 thé vi du duoc theo ddi bai séc ky
16p méng. Hop chit 3d mong mudn thu dugc khi gia cong, vi du bang cach chiét véi
EtOAc, rira v6i nuéc & dodoj pH thich hop va nuéc mudi, lam khé qua cht lam khé thich
hop, vi du Na2S04, va tinh ché béng séc ky cot nhanh (CC) sir dung két hop chét rira giai
thich hop trén vt liéu ct thich hop, vi du heptan/EtOAc hodc DCM/MeOH trén silica gel,
hoic tai tinh thé tir dung méi thich hop hodc hdn hop dung méi, vi du toluen/heptan.
Str dung Phuong phép chung 3 dé diéu ché Vi du sé I1:

o)
Nf\ NES
cl ¥ HN é/L > \

—

"

Huyén phﬁ cua 2-(4-(chlorometyl) phenyl) axetamit (1,2 g, 6,54 mmol) 4-chloro-
TH-pyrolo[2,3-d]pyrimidin (1 g, 6,54 mmol), Cs,CO; (4,26 g, 13,08 mmol) trong DMF (12
mL) dugc khudy & nhiét do phong trong 3 gio. Sau khi hoan thanh, hdn hop phan tmg duoc
1ot vao nudc d4, chit rin duge loc b6 va dugc rira béng dietyl ete (50 mL) dé tao ra 2-(4-
((4-chloro-7H-pyrolo[2,3-d]pyrimidin-7-yl)metyl)phenyl)axetamit (1,1 g, 56 %) 14 chét rin

mau vang nhat.

Dung dich 2-(4-((4-chloro-7H-pyrolo[2,3-d]pyrimidin-7-yl)metyl)phenyl)axetamit
(Gemma-Pyrolopyrimidin) (500 mg, 1,66 mmol), N-(4-
(trifluorometyl)benzyl)xyclopropanamin (358 mg, 1,66 mmol) va DIPEA (0,89 mlL, 4,98
mmol) trong DMSO (5 mL) dugc khudy & 150°C trong 4 gi¢r duéi didu kién vi séng. Sau
khi hoan thanh, hon hop phan tmg duoc rét vio nuée d4 va duoc chiét bing EtOAc (3 x 50
mL). Céc phan chiét dugc két hop duge rira bang nude (2 x 20 mL), nuéc mubi (20 mL),
dugc lam kho qua Na,SO, khan, duoc loc va duge 1am bay hoi. Hop chét tho dugc tinh ché
bing séc ky ddo pha (0,01 M Amoni axetat trong nudc:ACN) dé tao ra 2-(4-((4-
(xyclopropyl (4-(trifluorometyl) benzyl) amino)-7H-pyrolo [2,3-d] pyrimidin-7-yl)metyl)
phenyl)axetamit (75 mg) 1a chét rdn mau tring duc. 'H NMR (300 Mhz, CDCl): & 8,36 (s,
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1H), 7,54 (d, J = 8,1 Hz, 2H), 7,40 - 7,33 (m , 2H), 7,24 (s, 4H), 6,92 (d, J = 3,7 Hz, 1H),
6,83 (d, J=3,7 Hz, 1H), 5,41 (s, 2H), 5,31 (br s, 2H), 5,15 (s, 2H), 3,56 (s, 2H), 3,08 (dt, J =
3,5, 6,9 Hz, 1H), 1,02 - 0,86 (m , 4H). m /z 480 (M +H).

Phuong phép chung 3 dugc st dung d& diéu ché nhiéu vi du sau day st dung vat

liéu khéi dau duogc thé hién:

Vi Pyroloporimidi | Alkyl halogenua Amin tw do
du | n dwgc halogen
s6 | hoa
11 ¢l cl e
F——F
NTX
o
NN
AN
4-chloro-7H- H,N © H
rolo[2,3- N[T4-
Zy [ . 2-[4- ([
rimidin rif] Nohery]
Ipy (chlorometyl)phenyl] (trifluorometyl)phenyl]
1]xycl i
axetamit metyl]xyclopropanamin
A56 cl Br ;
HO F F
N™ X
PR X
N ” o
AN
4-chloro-7H- [3- H
pyrolo[2,3- (bromometyl)oxetan- N-[[4-
d]pyrimidin 3-yl]metanol (tifluorometyDphery]
metyl]xyclopropanamin
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Vi Pyroloporimidi | Alkyl halogenua Amin ty do
du | n dwgc halogen
50 héa
M6y " O
= F
2-[4-
4-chloro-7H- FF
(aminometyl)phenyl]a
pyrolo[2,3- 1-(bromometyl)-4- | yotamit
d]pyrimidin (trifluorometyl)benz
en

Téng hop 2-[4-(chlorometyl)phenyl]axetamit

Dung dich 2-(4-(hydroxymetyl) phenyl) axetic axit (20 g, 120,48 mmol) trong
MeOH: toluen (1: 1) (200 mL) & 0°C dugc thém (trimetylsilyl)diazometan (TMSCHN,,
27,51 g, 240 mmol), va hbn hop dugc khudy & nhiét d6 phong trong 16 gid. Sau khi hoan
thanh, dung mdi dugc 1am bay hoi va hop chét thd dugc tinh ché bang sic ky cot nhanh
(chét rira giai: EtOAc/Pet ete, trén silica gel) dé tao ra metyl 2-(4-(hydroxymetyl) phenyl)

axetat (18 g, 83 %) 1a chit rin mau tréng duc.

Dung dich metyl 2-(4-(hydroxymetyl) phenyl) axetat (3,4 g, 1,87 mmol) trong
MeOH (10 vol) dugc thém NH; nuéc (34 ml), va hdn hop duoc gia nhiét & 90°C trong 16
gi®r trong 6ng bit kin. Sau khi hoan thanh, hdn hop phan timg dugc dé dén nhiét d6 phong va
duoc loc dé tao ra 2-(4-(hydroxymetyl) phenyl) axetamit (1,1 g, 35 %) 1a chit rin mau tring

duc.

Dung dich 2-(4-(hydroxymetyl) phenyl) axetamit (2 g, 12,12 mmol), Et;N (5,1 mL,
36,36 mmol) trong DMF (20 mL) dugc thém metan sulfonyl clorua (1,5 mL, 18,18 mmol),
va hdn hop duoc khudy & nhiét d6 phong trong 3 gid. Sau khi hoan thanh, hdn hop phan
tmg dugc rét vao nude da va duoc loc chit rin dé& tao ra 2-(4-(chlorometyl) phenyl)

axetamit (1,2 g, 54 %) 1a chét rin mau tring duc.

Phuong phép chung 4
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NN NTSN NTSN
I HO__X I H |
R “NH, —>
FJYKN, o+ \n/ NH2 Ho\n/X\N)\'/kN,R» R,N\H/X\N)\v)\N/R

0 H ! H |

F R _ 0 F R 0 F R
4b

4a 4c 4d

Pyrimidin 4a, vi du N-xyclopropyl-5,6-difluoro-N-[[4-

(triﬂuorometyl)phenyl]metyl]pyrimidin—4famin dugc halogen héa, dugc ghép d6i véi axit
amin 4b, vi du 3-(aminometyl)xyclobutancarboxylic axit, bing cach xir 1y bing bazo thich
hop trong dung mo6i thich hop, vi du DIPEA hodc xesi cacbonat trong DMSO khd hodc
DMF, duéi birc xa vi séng trong khoang thoi gian, vi du & 80-150 °C trong 1 gi¢. Phan ing
c6 thé vi du dugc theo dbi béi sic ky 16p mong. Phan tng c6 thé vi du duoc theo ddi bdi séc
ky 16p méng. San phdm mong mubn thu dugc bing cach phan tich, vi du bing cach chiét
bang EtOAc, rira bing nudc & d6 pH thich hop va nudc mudi, 1am kho qua chét 1am kho
thich hop, vi du Na,SO,, va tinh ché bang sic ky cot nhanh (CC) st dung két hop dung méi
rira giai thich hop trén vat li€u cdt thich hop, vi du heptan/EtOAc hodc DCM/MeOH trén
silica gel, hogic két tinh lai tir dung méi hoic hdn hop dung méi thich hop, vi du
toluen/heptan. Carboxylic axit 4¢ tw do c6 thé dugc chuyén ddi thanh 4d khi axyl hoa véi
hop chét chira amin tw do, vi du Amoni clorua, khi xir Iy v6i chat phén {mg két hop thich
hop hodc hén hop cic phan tng két hop, vi du HATU hoic EDC/HOAL, va bazo thich hop,
vi du DIPEA, trong dung mdi thich hop, vi du DMF hoic DMSO. Su chuyén d6i thanh 4d
thuong thu duogc sau khi khuéy & nhiét d¢ phong qua d€m. Phan mg c6 thé vi du duoc theo
ddi boi sdc ky 16p mong. Phan tmg c6 thé vi du dugc theo ddi boi sic ky 16p mong. San
phim mong muén thu dugc bang cach phan tich, vi du bing cach chiét bang EtOAc, ria
bang nudc & do pH thich hop va nudc mudi, 1am kho qua chét 1am khé thich hop, vi du
Na,S0,, va tinh ché bing sic ky cdt nhanh (CC) sir dung két hop dung mdi rira giai thich
hop trén vat li¢u cdt thich hop, vi du heptan/EtOAc hoic DCM/MeOH trén silica gel, hodc
két tinh lai tir dung m6i hodc hdn hop dung mdi thich hop, vi du toluen/heptan. Cac hop
chét trong d6 4d chua tert-butyl dugc bdo v€ axit, vi du tert-butyl 2-[[2-[4-[[[6-
[xyclopropyl-[[4-(trifluorometyl)phenyl]metyl]amino]-5-fluoro-pyrimidin-4-
yl]amino]metyl]tetrahydropyran-4-yl]axetylJamino]axetat, c6 thé dugc thity phan khi xir 1y
v6i axit thich hop, vi du HCI trong dioxan, truéc khi tinh ché.

Str dung Phuong phép chung 4 dé didu ché Vi du s6 96:
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F
FLF

Xz fF e
vo. o HO__O HN__ O
-~
Nl N % NIN —_—— % NN
P + I |
NH, H A H

N
F A I I A
A96
N-Xyclopropyl-5,6-difluoro-N-[[4-(trifluorometyl)phenylJmetyl]pyrimidin-4-amin

(100 mg, 0,3 mmol), dugc diéu ché sir dung Phuong phép 1, dugc pha lodng trong 2 mL
DMSO khd. 3-(Aminometyl)xyclobutancarboxylic axit (39 mg, 0,3 mmol) va DIPEA (0,11
mL, 0,6 mmol) dugc thém, va hdn hop dugc gia nhiét & 90°C trong 4 gid. Hdn hop phan
tmg duoc r6t vao 10% KHSO, nude, duge chiét béng EtOAc, duoc rira béng nudc mudi,
dugc lam kho qua Na,SO, va duge c6 dic trong chan khong, thu dugce 3-[[[6-[xyclopropyl-
[[4-(trifluorometyl)phenylJmetyl]Jamino]-5-fluoro-pyrimidin-4-
yl]lamino]metyl]xyclobutancarboxylic axit (68 mg, 52%).

3-[[[6-[xyclopropyl-[[4-(trifluorometyl)phenyl]metyl]amino]-5-fluoro-pyrimidin-4-

ylJamino]metyl]xyclobutancarboxylic axit thé (66 mg, 0,15 mmol), HATU (57 mg, 0,15
mmol) va DIPEA (60 pL, 0,3 mmol) dugc hoa tan trong DMF khé (1 mL), va hdn hop duoc
khudy & nhiét 46 phong qua dém. Hén hop duoc rét vao NaHCO; nude bio hoa, dugc chiét
béng EtOAc, dugc rira bﬁng nuée mudi, duge 1am kho qua Na,SOy, duge cb dic trong chan
khong va duoc tinh ché bing sic ky cot nhanh (chét rtra giai: DCM/MeOH). 'H NMR (300
Mhz, DMSO-d¢) 8 7,82 (d, J = 1,8 Hz, 1H), 7,67 (d, J = 8,2 Hz, 2H), 7,43 (d, ] = 8,1 Hz,
2H), 7,17 -7,00 (m, 2H), 6,66 (s, 1H), 4,83 (s, 2H), 3,43 - 3,38 (m, 1H), 3,31 —3,24 (m,
2H), 2,97 - 2,83 (m, 1H), 2,46 — 2,31 (m, 1H), 2,16 — 1,97 (m , 2H), 1,90 — 1,74 (m,
2H), 0,78 — 0,61 (m , 4H). m /z 438 (M +H).

Phwong phap chung 4 dugc st dung dé didu ché nhiéu vi du sau day stir dung vat

lidu khoi dau duogce thé hién:
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Vidu | Axit amin Amin Hop chét thom
sO duoc flo héa
A80 |y n_ O on / NN
F F
gjL?V metanamin F
2-[4- 4,5,6-
(aminometyl)tetrahydro ’Frlﬂuorop yrimid
pyran-4-yl]Jaxetic axit mn
A84 HO_ _O H W/QN
NH, F/L\fJ\F
F
Xyanamit
NH 4,5,6-
2 trifluoropyrimid
4-(aminometyl)benzoic in
axit
A95 OH N HZ C|_ N|/§ N
o) Z
amoni clorua F)\/k':
F
4,5,6-
NH, trifluoropyrimid
2[3- in
(aminometyl)xyclobuty
lJaxetic axit
A% | Oy OH NH] CI” NTSN
)‘\A
amoni clorua F F
F
NH, 4,5,6-
3. trifluoropyrimid
(aminometyl)xyclobuta n

ncarboxylic axit
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Vidu | Axit amin Amin Hop chét thom
SO duoc flo héa
- e
o / F
HO
N',N'-dimetyletan-1,2- | 4.5,6-
2-[4- diamin trifluoropyrimid
(aminometyl)tetrahydro in

pyran-4-yl]axetic axit

Al52

H,N

I
o
© (@)

2-[4-
(aminometyl)tetrahydro
pyran-4-yl]axetic axit

H,N

-

N
1

1-metylpyrolidin-3-
amin

-n__Z
)
g

4,5,6-
trifluoropyrimid
in

AlS3 | yN 0 HoN Nl/§ N
{ N
o _ N\ F
HO 4,5,6-
2-[4- N',N'-dimetylpropan- trifluoropyrimid
(aminometyl)tetrahydro | 1,3-diamin in
pyran-4-yl]axetic axit
Al54 |y N o HoN N|/§N
0
D \Ve F)\KKF
0 © F
HO tert-butyl 2-aminoaxetat | 4.5 6.
2-[4- trifluoropyrimid
(aminometyl)tetrahydro in

pyran-4-yl]axetic axit
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Vidu | Axit amin Amin Hop chit thom
SO duoc flo hoa
Al155 H 2N 0 H 2N N/§ N
|
Sg e
» 0] o F
4,5,6-
tert-butyl 3- = .
%a;r[r‘:ri-nometyl)tetrahydro aminopropanoat gllﬂuoropynmld
pyran-4-yl]axetic axit

Bang dir liéu "H NMR va MS ciia cac hop chét vi du.

Vidu
sO

Dit liéu '"H NMR hodc MS

T1

'H NMR (300 Mhz, CD;0D) & 7,85 (s, 1H), 7,62 (d,J = 7,7 Hz,
2H), 7,45 (d, T = 8,1 Hz, 2H), 7,39 — 7,31 (m, 2H), 7,29 - 7,21 (m
, 2H), 4,89 (s, 2H), 4,63 (s, 2H), 4,31 (s, 2H), 3,01 — 2,85 (m , 1H),
0,88 — 0,66 (m , 4H).

I

'H NMR (300 Mhz, CDCL): & 8,36 (s, 1H), 7,54 (d, J = 8,1 Hz,
2H), 7,40 - 7,33 (m , 2H), 7,24 (s, 4H), 6,92 (d, J = 3,7 Hz, 1H),
6,83 (d, J = 3,7 Hz, 1H), 5,41 (s, 2H), 5,31 (br s, 2H), 5,15 (s, 2H),
3,56 (s, 2H), 3,08 (dt, J = 3,5, 6,9 Hz, 1H), 1,02 - 0,86 (m , 4H).

'H NMR (300 Mhz, CDCL) § 7,98 (d, J = 1,5 Hz, 1H), 7,59 — 7,52 (
m , 2H), 7,35 (d, J = 7,9 Hz, 2H), 4,9 (s, 1H), 4,85 (s, 2H), 4,52 (d, J
= 8,0 Hz, 1H), 3,80 (q, J = 8,9 Hz, 2H), 3,44 — 3,22 (m, 3H), 2,97 -
2,81 (m, 1H), 2,23 —2,06 (m , 2H), 1,99-1,85 (m , 2H), 1,71-1,52

(m, 1H), 1,40 — 1,23 (m, 2H), 1,21-1,00 (m , 2H), 0,83 — 0,65 (m
, 4H).

Al

'H NMR (300 Mhz, DMSO-d¢) & 8,39 (d, J = 2,3 Hz, 1H), 7,83 (d, J
= 1,8 Hz, 1H), 7,70 - 7,57 (m, 4H), 7,42 (d, T = 7,8 Hz, 2H), 7,18
(d, J=7,9 Hz, 1H), 4,84 (s, 2H), 4,50 (d, T = 6,1 Hz, 2H), 2,95 -
2,86 (m, 1H), 2,42 (s, 3H), 0,77 — 0,64 (m , 4H).

A2

'H NMR (400 Mhz, CDCl3) § 8,02 (d, J = 1,6 Hz, 1H), 7,56 (d, ] =
7,9 Hz, 2H), 7,36 (d, J = 7,6 Hz, 4H), 7,28 (d, J = 7,8 Hz, 2H), 5,35
(s, 2H), 5,05 (d, J = 6,7 Hz, 1H), 4,87 (s, 2H), 4,68 (d, T = 5,7 Hz,
2H), 3,59 (s, 2H), 2,90-2,87 (m , 1H), 0,80-0,75 (m , 2H), 0,75-

0,70 (m , 2H).
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A3

'HNMR (300 Mhz, CDCL) § 8,05 (d, = 1,6 Hz, 1H), 7,55 (d, J =
8,1 Hz, 2H), 7,47 (d, ] = 8,1 Hz, 2H), 7,37 (d, ] = 7,8 Hz, 2H), 7,28
(d, T=1,9 Hz, 2H), 5,64 (q, J = 7,2 Hz, 1H), 5,34 (s, 2H), 5,07 (s,
1H), 4,69 (d, J = 5,8 Hz, 2H), 3,59 (s, 2H), 2,77 — 2,63 (m , 1H),
1,79 (d, I = 7,1 Hg, 3H), 0,69-0,50 (m , 3H), 0,33 — 0,19 (m , 1H).

A4

'HNMR (400 Mhz, CDCly) § 8,01 (d, J = 1,8 Hz, 1H), 7,56 (d, J =
8,0 Hz, 2H), 7,36 — 7,29 (m , 4H), 7,24 (s, 2H), 5,24 (s, 3H), 4,95
(s, 1H), 4,80 (s, 2H), 4,64 (d, J = 5,8 Hz, 2H), 4,04 — 3,93 (m , 1H),
3,86 —3,74 (m, 2H), 3,68 (q, J = 8,3 Hz, 1H), 3,57 (s, 2H), 2,33 —
2,20 (m, 1H), 1,98 — 1,85 (m , 1H).

AS

'HNMR (400 Mhz, CDCL;) § 7,94 (d, J = 1,5 Hz, 1H), 7,56 (d, J =
7.9 Hz, 2H), 7,35 (d, T = 8,0 Hz, 2H), 5,25 (s, 1H), 4,87 (s, 2H),
4,07-3,99 (m , 1H), 3,98 —3,89 (m, 1H), 3,79 (d, ] = 9.2 Hz,
1H), 3,70 - 3,61 (m , 3H), 3,18 —2,49 (m , 1H), 2,03-1,99 (m ,
2H), 0,80 (d, ] = 6,6 Hz, 2H), 0,76 — 0,68 ( m , 2H).

A6

'HNMR (400 Mhz, CDCL) § 8,03 (d, = 1,7 Hz, 1H), 7,36 (d, J =
7.8 Hz, 2H), 7,33 - 7,26 (m , 4H), 7,14 (d, ] = 8,1 Hz, 2H), 5,33 (s,
2H), 5,04 (s, 1H), 4,81 (s, 2H), 4,68 (d, J = 5,7 Hz, 2H), 3,59 (s,
2H), 2,86 (m, 1H), 0,82 — 0,66 (m , 4H).

A7

'HNMR (300 Mhz, DMSO-dg) 8 7,83 (d, ] = 1,8 Hz, 1H), 7,68 (d, J
= 8,0 Hz, 2H), 7,43 (d, ] = 8,0 Hz, 2H), 7,21 - 7,12 (m, 1H), 4,83
(s, 2H), 3,60 —3,49 (m , 2H), 3,23 (t, T = 6,1 Hz, 2H), 2,96 — 2,85 (
m, 1H), 2,83 (s, 3H), 2,71 - 2,57 (m , 2H), 1,81 — 1,65 (m , 3H),
1,28 — 1,07 (m, 2H), 0,77 — 0,63 (m , 4H).

A8

'HNMR (300 Mhz, CD;0D) 8 7,87 (d, I = 1,5 Hz, 1H), 7,62 (d, J =
7.9 Hz, 2H), 7,45 (d, T = 7,9 Hz, 2H), 4,90 (s, 2H), 3,54 (s, 2H),
3,42~3,34 (m, 2H), 3,01 - 2,87 (m, 3H), 2,22 — 2,04 (m , 4H),
0,89 — 0,67 (m , 4H).

A9

'HNMR (300 Mhz, CD;0D) § 7,87 - 7,81 (m , 3H), 7,62 (d, J =
8,1 Hz, 2H), 7,55 (d, ] = 8,2 Hz, 2H), 7,45 (d, T = 8,1 Hz, 2H), 4,90
(s, 2H), 4,74 (s, 2H), 2,98 - 2,89 (m, 1H), 2,20 — 2,09 (m , 1H),

All

0,86 —0,77 (m, 2H), 0,77 - 0,69 (m, 2H), 0,59 — 0,44 (m , 4H).
m /z 466 (M +H) '

Al2

'H NMR (300 Mhz, CD;0D) § 7,85 (s, 1H), 7,59 (d, J = 8,1 Hz,
2H), 7,43 (d, ] = 8,0 Hz, 2H), 4,88 (s, 2H), 4,02 — 3,88 (m , 2H),
3,44 -3,27 (m, 4H), 2,95-2,83 (m, 1H), 1,99 — 1,78 (m, 1H),
1,75 - 1,63 (m, 2H), 1,40 - 1,19 (m , 2H), 0,87 — 0,62 (m , 4H).
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Al3

'H NMR (300 Mhz, CDCLy): § 8,00 (d, J = 1,6 Hz, 1H), 7,62 (d,J =
8,1 Hz, 2H), 7,55 (d, J = 8,3 Hz, 2H), 7,38 (d, J = 7,9 Hz, 2H), 7,29
(s, 2H), 5,33 (s, 2H), 5,07 (s, 1H), 4,70-4,68 (m , 3H), 3,59 (s, 2H),
3,49 (s, 1H), 2,98 (m, 1H), 1,82 — 1,64 (m, 1H), 1,36 - 1,17 (m,
1H), 1,05 — 0,81 (m , 2H), 0,74-0,68 ( m , 3H), 0,54-0,45 (m , 3H),
0,30 (s, 1H).

Al4

'H NMR (300 Mhz, CDCL;) § 8,04 (d, J = 1,6 Hz, 1H), 7,61 — 7,54 (
m , 2H), 7,44 —7,30 (m, 6H), 5,14 (s, 1H), 4,89 (s, 2H), 4,74 —
4,67 (m, 2H), 3,76 (s, 2H), 3,03 — 2,83 (m, 1H), 0,87 — 0,63 (m,
4H).

AlS

'H NMR (300 Mhz, CDCls): & 8,00 (d, J = 1,8 Hz, 1H), 7,55 (d, J =
8,1 Hz, 2H), 7,38 — 7,29 (m , 4H), 7,23 (d, T = 1,8 Hz, 2H), 5,34 (s,
2H), 4,95 (s, 1H), 4,83 (d, J = 12,8 Hz, 3H), 4,64 (d, J = 5,8 Hz,
2H), 3,57 (s, 2H), 2,28 — 1,95 (m , 4H), 1,64 (dq, ] = 10,4, 5.9, 5,5
Hz, 2H).

Al6

'H NMR (300 Mhz, CDCL): § 8,06 (s, 1H), 7,61 — 7,44 (m , 4H),
7,37 (d, T = 7,9 Hz, 2H), 7,29 (s, 2H), 5,92 (t, ] = 7,7 Hz, 1H), 5,34
(s, 2H), 5,07 (s, 1H), 4,68 (d, T = 5,8 Hz, 2H), 3,64 (5, 3H), 3,59 (s,
2H), 3,32 (qd, I = 15,6, 7,7 Hz, 2H), 2,72 (4, 7= 6,5 Hz, 1H), 0,76 -
0,49 (m , 3H), 0,29 (s, 1H).

Al7

'H NMR (300 Mhz, CDCL): § 8,11 (d, J = 1,5 Hz, 1H), 7,50 (q, J =
8,5 Hz, 4H), 7,38 (d, J = 7,9 Hz, 2H), 7,29 (s, 2H), 5,56 (d, J = 11,3
Hz, 1H), 5,34 (s, 2H), 5,06 (s, 1H), 4,69 (d, J = 5,8 Hz, 2H), 3,59 (s,
2H), 3,46 (m, 1H), 2,66 —2,52 (m, 1H), 2,34 — 2,08 (m , 2H),
2,09 — 1,85 (m, 3H), 1,74 (d,J = 9,7 Hz, 1H), 0,62 (d,J = 6,2 Hz,
1H), 0,53 — 0,38 (m , 2H), 0,05 (d, J = 10,2 Hz, 1H).

Al8

'"H NMR (300 Mhz, CD;0D) & 7,59 (d, J = 1,5 Hz, 1H), 7,40 (d, J =
7,8 Hz, 2H), 7,25 (d, ] = 8,0 Hz, 2H), 7,12 — 7,00 (m , 4H), 4,76 (s,
2H), 4,38 (s, 2H), 3,28 (s, 2H), 2,62 (s, 2H), 0,98 — 0,84 (m , 1H),
0,35—0,22 (m, 2H), 0,05 — 0,01 (m , 2H).

Al9

m /z 448 (M +H)

A20

| m/z464 (M +H)

A2l

m /z 423 (M +H)

A22

m /z 469 (M +H)

A23

m/z485(M+H)

A24

m /z 462 (M +H)

A25

m /z 448 (M +H)
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A26 | m/z427 (M +H)

A27 | m/z480 (M +H)

A28 | m/z427 (M +H)

A29 | m/z455(M+H)

A30 | m/z457 (M+H)

A3l | m/z517(M+H)

A32 | m/z437 (M +H)

A33 | m/z465(M+H)

A34 | m/z473 (M +H)

A35 m /z 475 (M +H)

A36 | m/z481 (M +H)

A37 | m/z509 (M +H)

A38 | m/z448 (M +H)

A39 | m/z442 (M +H)

A40 | m/z417 (M +H)

A4l | m/z418 (M +H)

A42 | m/z406 (M +H)

A43 | m/z453 (M+H)

A44 | m/z475 (M +H)

A45 | 'HNMR (400 Mhz, CDCls): § 7,91 (d, J = 1,6 Hz, 1H), 7,58 (d,J =
8,0 Hz, 2H), 7,34 (d, J = 8,0 Hz, 2H), 5,73 (m , 1H), 5,27 — 5,16 (m
, 1H), 4,85 (s, 2H), 4,79 (t, T = 7,1 Hz, 2H), 4,64 (t, ] = 6,8 Hz, 2H),
4,00 (d, J = 6,9 Hz, 2H), 3,93 — 3,85 (m , 2H), 3,75 - 3,66 (m,
2H), 3,11 (s, 2H), 2,98 (s, 3H), 1,85 — 1,75 (m , 2H), 1,74 — 1,63 (
m , 2H).

A47 | '"HNMR (300 Mhz, DMSO-dg): § 7,83 (s, 1H), 7,71 - 7,53 (m,

5H), 7,41 (br s, 1H), 7,29 - 7,13 (m , 4H), 7,08 (m , 1H), 6,83 (brs,
1H), 5,53 (m , 1H), 4,57 - 4,44 (m , 2H), 3,79 (m , 2H), 3,00 - 2,84
(m, 2H), 2,42 (m, 1H), 1,29 (s, 9H), 0,94 (d, T = 6,2 Hz, 3H), 0,62
(m, 1H), 0,49 (m , 2H), 0,07 (m , 1H).
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A49

'H NMR (400 Mhz, CDCLy): § 7,94 (d, J = 1,5 Hz, 1H), 7,55 (d, T =
7,8 Hz, 2H), 7,36 (d, T = 8,3 Hz, 2H), 5,73 (m , 1H), 4,85 (s, 2H),
4,02 (d, T = 6,8 Hz, 2H), 3,91 (ddd, T = 2,9, 9,0, 12,0 Hz, 2H), 3,72
(td, T = 4,5, 12,1 Hz, 2H), 3,15 (s, 2H), 3,01 (s, 3H), 2,88 (dt, ] =
2,9, 6,6 Hz, 1H), 1,87 - 1,79 (m, 2H), 1,76 - 1,67 (m , 2H), 0,82 -
0,69 (m , 4H).

AS2

'H NMR (300 Mhz, CD;0D) & 8,21 (dd, J = 2,6, 0,6 Hz, 1H), 7,85
(d,7=1,7 Hz, 1H), 7,78 — 7,68 (m , 3H), 7,47 — 7,38 (m , 2H),
7,36 —7,23 (m , 4H), 6,54 (dd, T = 2,5, 1,8 Hz, 1H), 4,83 (s, 2H),
4,65 (s, 3H), 4,62 (s, 2H), 3,51 (s, 2H), 3,16 (s, 1,5H), 3,15 (s,
1,5H).

NB: céc dinh & 3,16 ppm va 3,15 ppm 12 tir cac chét ddng phén ciu
dang

AS3

'H NMR (400 Mhz, CDCly): & 8,04 (d, J = 1,0 Hz, 1H), 7,40 - 7,34 (
m , 2H), 7,28 (s, 2H), 7,16 (d, J = 2,4 Hz, 4H), 5,33 (br s, 2H), 5,01
(s, 1H), 4,79 (s, 2H), 4,67 (d, T = 5,9 Hz, 2H), 3,59 (s, 2H), 2,93 -
2,81 (m, 2H), 1,23 (d, ] = 6,8 Hz, 6H), 0,81 - 0,66 (m , 4H).

A54

'H NMR (300 Mhz, DMSO-d6): § 7,83 (d, T = 1,8 Hz, 1H), 7,59 -
7,49 (m, 1H), 7,40 (br s, 1H), 7,26 - 7,09 (m , 6H), 6,84 (d, T=8,8
Hz, 3H), 4,66 (s, 2H), 4,50 (br d, J = 6,2 Hz, 2H), 3,97 (q, I = 7,0
Hz, 2H), 2,77 (m, 1H), 1,30 (t, = 7,0 Hz, 3H), 0,78 - 0,59 (m,
4H).

ASS

'H NMR (400 Mhz, CDCly): & 8,03 (d, J= 1,0 Hz, 1H), 7,36 (d, T =
7,8 Hz, 2H), 7,28 (s, 2H), 7,22 (t, ] = 7,8 Hz, 1H), 6,86 - 6,77 (m,
3H), 5,39 - 5,28 (br s, 2H), 5,01 (s, 1H), 4,79 (s, 2H), 4,67 (d,J =
5,4 Hz, 2H), 3,78 (s, 3H), 3,59 (s, 2H), 2,92 - 2,86 (m , 1H), 0,79 -
0,70 (m , 4H).

AS6

'H NMR (300 Mhz, CDCly): & 8,27 (s, 1H), 7,54 (d, = 8,1 Hz,
2H), 7,34 (d, T = 8,1 Hz, 2H), 6,95 (d, = 3,3 Hz, 1H), 6,82 (d, J =
3,7 Hz, 1H), 5,95 (br s, 1H), 5,14 (s, 2H), 4,63 - 4,54 (m , 4H), 4,46
(d, = 6,2 Hz, 2H), 3,59 (s, 2H), 3,07 (dt, T = 3,1, 6,9 Hz, 1H), 1,00
- 0,85 (m , 4H).

A57

m /z 570 (M +H)

AS8

'H NMR (300 Mhz, DMSO-dg) 5 8,47 (d, J = 2,5 Hz, 1H), 7,83 (d, J
= 1,9 Hz, 1H), 7,77 - 7,67 (m, 3H), 7,54 — 7,39 (m, 3H), 7,25 -
7,12 (m, 5H), 6,84 (s, 1H), 6,53 (¢, J = 2,1 Hz, 1H), 4,80 (s, 2H),
4,51 (d, T = 6,1 Hz, 2H), 3,32 (s, 2H), 3,11 (s, 1,5H), 3,10 (s, 1,5H).

NB: Céc dinh & 3,10 ppm va 3,11 ppm 1a tir cic chét ddng phan cAu
dang
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A59

"H NMR (300 Mhz, CD;0D) § 7,85 (d, ] = 1,5 Hz, 1H), 7,61 (d, J =
8,2 Hz, 2H), 7,44 (d, J = 8,0 Hz, 2H), 7,33 (d, ] = 7,9 Hz, 2H), 7,22
(d, J = 8,0 Hz, 2H), 4,88 (s, 2H), 4,60 (s, 2H), 2,97 — 2,86 (m , 4H),
0,88 — 0,65 (m , 4H).

A60

"HNMR (300 Mhz, CD;0D) § 7,85 (d, J = 1,5 Hz, 1H), 7,62 (d, ] =
8,1 Hz, 2H), 7,45 (d, J = 8,1 Hz, 2H), 7,35 (d, T = 7,9 Hz, 2H), 7,24
(d, J = 8,0 Hz, 2H), 4,86 (s, 2H), 4,63 (s, 2H), 2,98 — 2,87 (m , 1H),
0,87 - 0,75 (m, 2H), 0,75 — 0,64 (m , 2H).

A6l

'HNMR (300 Mhz, DMSO-dg) 5 7,81 (d, T = 1,8 Hz, 1H), 7,67 (d, J
= 8,0 Hz, 2H), 7,42 (d, J = 8,0 Hz, 2H), 7,09 — 7,01 (m, 1H), 4,82
(s, 2H), 3,18 = 3,11 (m, 3H), 2,93 — 2,83 (m, 1H), 2,79 — 2,72 (m
,2H), 1,76 - 1,58 (m , 5H), 1,58 — 1,43 (m, 1H), 1,03 - 0,78 (m,
4H), 0,78 — 0,56 (m , 4H).

A62

"H NMR (300 Mhz, DMSO-dq) 7,81 (d, J = 1,7 Hz, 1H), 7,67 (d, J
= 8,0 Hz, 2H), 7,42 (d, J = 8,0 Hz, 2H), 7,11 — 7,02 (m , 1H), 4,83
(s, 2H), 3,21 -3,11 (m, 2H), 2,96 — 2,83 (m, 1H), 2,42 (d, J = 6.4
Hz, 2H), 1,85 - 1,65 (m, 4H), 1,62 — 1,43 (m , 2H), 1,08 — 0,84 (
m, 5H), 0,77 — 0,62 (m , 4H).

A63

'HNMR (400 Mhz, CDCly): 8 7,95 (s, 1H), 7,56 (d, J = 8,3 Hz,
2H), 7,36 (d, J = 8,3 Hz, 2H), 7,20 (t, J = 6,6 Hz, 1H), 4,98 (br s,
1H), 4,87 (s, 2H), 3,86 - 3,74 (m , 2H), 3,74 - 3,62 (m , 2H), 3,42
(d, 7= 6,8 Hz, 2H), 3,05 (d, J = 6,8 Hz, 2H), 2,96 - 2,83 (m , 4H),
1,70 - 1,59 (m, 2H), 1,53 - 1,47 (m , 2H), 0,86 - 0,77 (m , 2H),
0,73 (br s, 2H).

A64

'HNMR (300 Mhz, CD;0D) 6 7,82 (d, J=1,5 Hz, 1H), 7,68 (d, J =
8,0 Hz, 2H), 7,44 (d, ] = 8,2 Hz, 2H), 7,34 — 7,23 (m , 4H), 4,88 (s,
2H), 4,61 (s, 2H), 3,50 (s, 2H), 2,99 — 2,89 (m , 1H), 0,88 — 0,66 (
m , 4H).

A65

'H NMR (300 Mhz, DMSO-d) § 7,84 (d, J = 1,7 Hz, 1H), 7,60 —
7,52 (m, 1H), 7,45 7,30 (m , 3H), 7,27 — 7,14 (m , 5H), 6,85 (s,
1H), 4,86 (s, 2H), 4,51 (d, ] = 6,2 Hz, 2H), 3,32 (s, 2H), 2.48 — 2,41
(m, 1H), 0,70 — 0,59 ( m , 4H).

A66

"H NMR (300 Mhz, CD;0D) 5 7,82 (d, J = 1,5 Hz, 1H), 7,44 —7.36
(m, 1H), 7,36 - 7,19 (m , TH), 4,88 (s, 2H), 4,62 (s, 2H), 3,50 (s,
2H), 2,95 ~ 2,83 (m, 1H), 0,84 — 0,67 ( m , 4H).

A67

"H NMR (300 Mhz, CD;0D) 5 7,88 (d, J = 1,4 Hz, 1H), 7,35 — 7,25
(m, 5H), 7,21-7,13 (m, 2H), 4,93 (s, 2H), 4,63 (s, 2H), 3,51 (s,
2H), 2,42 - 2,34 (m, 1H), 2,33 (s, 3H), 0,73 — 0,60 (m , 5H).
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A68

'H NMR (300 Mhz, CDCL;) & 8,03 (d, J = 1,7 Hz, 1H), 7,37 (d, T =
8,1 Hz, 2H), 7,28 (d, J = 8,1 Hz, 2H), 5,94 (s, 1H), 5,41 (s, 1H),
5,14 (s, 1H), 4,79 (s, 2H), 4,75 — 4,65 (m , 2H), 4,00 (t, J = 7,4 Hz,
2H), 3,60 (s, 1,5H), 3,15 (s, 1,5H), 3,13 (s, 1H), 2,27 (s, 3H), 1,82 (
m , 2H), 0,88 (t, J = 7,4 Hz, 3H).

NB: Cac dinh & 3,15 ppm va 3,13 ppm 14 tir c4c chit ddng phén cAu
dang.

A69

'H NMR (400 Mhz, CDCL;): § 7,91 (d, J= 1,0 Hz, 1H), 7,56 (d,J =
7,8 Hz, 2H), 7,35 (d, J = 8,3 Hz, 2H), 5,92 (s, 1H), 5,15 (d, T=2,9
Hz, 1H), 4,87 (s, 2H), 3,66 (d, T = 11,2 Hz, 2H), 3,49 (d, ] = 5,9 Hz,
2H), 3,07 (dt, J = 2,4, 12,0 Hz, 2H), 2,96 - 2,88 (m , 1H), 2,79 (s,
3H), 1,80 (d, J = 11,7 Hz, 2H), 1,62 (dt, J=4,9, 12,7 Hz, 2H), 0,85 -
0,71 (m , 4H).

AT72

'H NMR (300 Mhz, CD;0D) § 7,77 (d, J = 1,4 Hz, 1H), 7,51 (d, J =
8,1 Hz, 2H), 7,34 (d, T = 8,1 Hz, 2H), 3,57 (s, 2H), 3,25 (s, 2H),
3,18 — 3,08 (m , 2H), 3,08 — 2,94 (m , 2H), 2,89 —2,77 (m , 1H),
2,37 (s, 2H), 2,10 — 1,91 (m , 4H), 0,84 — 0,75 (m , 1H), 0,75 —
0,56 (m , 4H).

AT73

'H NMR (400 Mhz, CDCL): § 8,02 (s, 1H), 7,59 - 7,53 (m , 2H),
7,50 - 7,43 (m , 2H), 5,62 (q, J = 7,3 Hz, 2H), 4,87 (s, 1H), 3,84 (d,
J=11,7 Hz, 2H), 3,43 (t, ] = 6,4 Hz, 2H), 2,78 (s, 3H), 2,73 - 2,60 (
m , 3H), 1,90 (d, J = 11,7 Hz, 2H), 1,78 (d, ] = 6,8 Hz, 3H), 1,47 -
1,32 (m, 2H), 0,75 - 0,64 (m , 1H), 0,63 - 0,48 (m , 2H), 0,25 (m
, 1H).

A74

'H NMR (300 Mhz, CDCL): & 8,04 (s, 1H), 7,59 - 7,52 (m , 2H),
7,50 - 7,43 (m , 2H), 7,39 (d, J = 8,4 Hz, 2H), 7,25 - 7,20 (m , 2H),
5,64 (m, 1H), 4,70 (s, 2H), 2,71 (m, 1H), 1,79 (d, J = 7,0 Hz, 3H),
0,69 (m, 1H), 0,60 (m , 2H), 0,27 (m, 1H).

AT75

'H NMR (300 Mhz, CDCL): & 7,98 (s, 1H), 7,55 (d, ] = 8,1 Hz,
2H), 7,36 (d, T = 8,1 Hz, 2H), 5,00 (br s, 1H), 4,86 (s, 2H), 4,49 (s,
1H), 4,33 (s, 1H), 3,88 - 3,76 (m, 2H), 3,76 - 3,64 (m , 4H), 2,88 (
m, 1H), 1,59 (m, 4H), 0,85 - 0,67 (m , 4H).

A76

'H NMR (300 Mhz, CD;0D) § 7,84 (d, J = 1,6 Hz, 1H), 7,72 — 7,55
(m, 6H), 7,45 (d, T = 8,1 Hz, 2H), 4,90 (s, 2H), 4,72 (s, 2H), 2,99 —
2,89 (m, 1H), 2,80 (s, 3H), 0,86 — 0,67 (m , 4H).

-191-




30171

Vidu
SO

Dit liéu '"H NMR hodc MS

AT1

'H NMR (300 Mhz, DMSO-dg) 8 7,85 (d, T = 1,7 Hz, 1H), 7,59 —
7,52 (m, 1H), 7,52 - 7,47 (m , 2H), 7,42 (s, 1H), 7,35 (dd, T = 8.8,
7,2 Hz, 1H), 7,25 - 7,15 (m , 4H), 6,85 (s, 1H), 4,94 (s, 2H), 4,51
(d,J = 6,1 Hz, 2H), 3,31 (5, 2H), 2,42 — 2,31 (m, 1H), 0,71 — 0,63 (
m , 2H), 0,63 — 0,53 (m , 2H).

AT8

'H NMR (400 Mhz, CDCL): 5 8,58 (d, J = 2,0 Hz, 1H), 8,01 (d, ] =
1,5 Hz, 1H), 7,69 (dd, J=2,2, 8,1 Hz, 1H), 7,56 (d, J = 8,3 Hz, 2H),
7,36 (d,J = 7,8 Hz, 2H), 7,24 - 7,23 (m, 1H), 7,24 (br s, 1H), 7,17
(brs, 1H), 5,33 (br s, 1H), 5,10 (s, 1H), 4,87 (s, 2H), 4,71 (d, J = 6,4
Hz, 2H), 3,74 (s, 2H), 2,90 (dt, J = 2,9, 6,8 Hz, 1H), 0,83 - 0,75 (m,
2H), 0,71 (d, J = 2,9 Hz, 2H).

A79

'H NMR (300 Mhz, CDCL): 8 7,93 (s, 1H), 7,57 (d, T=8,1 Hz,
2H), 7,35 (d, T = 8,1 Hz, 2H), 5,14 (m, 1H), 4,90 (s, 2H), 3,89 -
3,68 (m , 4H), 3,50 (d,J = 7,0 Hz, 2H), 2,94 (tt, ] = 3,5, 6,7 Hz,
1H), 2,54 (s, 2H), 1,66 - 1,48 (m , 4H), 0,89 - 0,72 (m , 4H).

A80

'H NMR (400 Mhz, DMSO-d6): & 8,09 (d, J = 4,4 Hz, 1H), 7,84 (d,
J=1,0 Hz, 1H), 7,68 (d, ] = 8,3 Hz, 2H), 7,44 (br d, T =7,8 Hz,
2H), 7,15 (s, 1H), 4,84 (s, 2H), 3,66 - 3,53 (m , 4H), 3,50 (d, T=6,4
Hz, 2H), 2,97 - 2,86 (m, 1H), 2,59 (d, J = 4,9 Hz, 3H), 2,24 (s, 2H),
1,41 (m, 4H), 0,78 - 0,64 (m , 4H).

A8l

'H NMR (300 Mhz, CD;0D) § 7,85 (s, 1H), 7,59 (d, J = 8,0 Hz,

| 2H), 7,33 - 7,21 (m , 6H), 4,57 (s, 2H), 3,49 (s, 2H), 3,21 (s, 3H),

1,61 — 1,42 (m, 4H).

A82

'H NMR (300 Mhz, CD;0D) § 7,83 (d, = 1,5 Hz, 1H), 7,62 (d, ] =
8,1 Hz, 2H), 7,51 — 7,42 (m , 4H), 7,38 (d, J = 8,4 Hz, 2H), 4,89 (s,
2H), 4,64 (s, 2H), 2,98 - 2,87 (m , 1H), 1,77 (s, 3H), 0,87 — 0,67 (
m , 4H).

A83

'H NMR (400 Mhz, CDCL): & 8,66 (s, 1H), 8,00 (d, J = 1,5 Hz,
1H), 7,77 (d,J = 7,8 Hz, 1H), 7,62 (d, J = 7,8 Hz, 1H), 7,40 - 7,33 (
m , 2H), 7,28 (s, 2H), 5,43 - 5,29 (br s, 2H), 5,08 (d, J = 2,9 Hz,
1H), 4,89 (s, 2H), 4,68 (d, T = 5,9 Hz, 2H), 3,59 (s, 2H), 2,90 (tdd, J
=135, 6,8, 10,1 Hz, 1H), 0,86 - 0,78 (m , 2H), 0,72 (br s, 2H).

A4

'H NMR (300 Mhz, CD;0D) § 7,91 — 7,83 (m , 3H), 7,63 (d, T =
8,1 Hz, 2H), 7,53 — 7,41 (m , 4H), 4,88 (s, 2H), 4,72 (s, 2H), 2,99 —
2,87 (m, 1H), 0,88 — 0,69 (m , 4H).

AR5

'H NMR (300 Mhz, DMSO-d6): & 8,89 (s, 1H), 8,16 - 8,06 (m ,
1H), 7,76 (d, T = 1,8 Hz, 1H), 7,59 (m , 1H), 7,50 - 7,33 (m , 1H),
7,50 -7,33 (m, 1H), 7,20 (q, J = 8,1 Hz, 4H), 6,82 (s, 1H), 4,92 (s,
2H), 4,50 (d, J = 5,9 Hz, 2H), 3,05 (m , 2H), 0,72 (m , 4H).
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A88

m /z 497 (M +H)

A89

'H NMR (400 Mhz, CDCLy): 5 8,74 (d, J = 2,0 Hz, 1H), 8,11 - 8,02 (
m , 1H), 8,00 - 7,94 (m , 2H), 7,56 (d, J = 8,3 Hz, 2H), 7,36 (d, T =
7,8 Hz, 2H), 5,23 (br s, 1H), 4,88 (s, 2H), 4,81 (d, ] = 6,4 Hz, 2H),
3,22 (s, 3H), 2,91 (dt, 1 = 2,9, 6,8 Hz, 1H), 0,84 - 0,70 (m , 4H).

A90

'H NMR (300 Mhz, CD;0D) § 7,86 (s, 1H), 7,35 — 7,22 (m , 4H),
5,74 (s, 1H), 4,77 (s, 2H), 4,62 (s, 3H), 4,54 — 4,40 (m , 1H), 3,50
(s, 2H), 2,85 -2,73 (m, 1H), 1,95 - 1,82 (m, 1H), 1,38 (s, 3H),
1,36 (s, 3H), 0,94 — 0,76 (m , 4H), 0,76 — 0,66 ( m , 2H), 0,66 —
0,56 (m , 2H).

A91

'H NMR (300 Mhz, CD;0D) & 7,85 (s, 1H), 7,62 (d, J = 8,0 Hz,
2H), 7,45 (d, T = 8,1 Hz, 2H), 7,32 (d, = 8,3 Hz, 2H), 7,24 (d, ] =
8,0 Hz, 2H), 6,62 (t, J = 53,1 Hz, 1H), 4,87 (s, 2H), 4,61 (s, 2H),
2,97 —2,86 (m, 1H), 0,86 — 0,66 (m , 4H).

A92

m /z 453 (M +H)

A93

'H NMR (400 Mhz, CDCL): & 8,64 (d, T = 1,5 Hz, 1H), 7,98 (d, ] =
1,5 Hz, 1H), 7,73 (dd, T = 2,2, 8,1 Hz, 1H), 7,63 (d, ] = 8,3 Hz, 1H),
741-7.31(m,2H), 7,28 (s, 2H), 5,39 (br s, 2H), 5,10 (d, T = 2,4
Hz, 1H), 4,88 (s, 2H), 4,67 (d, J = 5,9 Hz, 2H), 3,58 (s, 2H), 2,92
(qt, 7=13,5, 6,8 Hz, 1H), 0,87 - 0,78 (m , 2H), 0,71 (brd, T=1,5
Hz, 2H).

A95

'H NMR (300 Mhz, DMSO-d) & 7,82 (s, 1H), 7,67 (d, J = 8,4 Hz,
2H), 7,43 (d, J = 8,2 Hz, 2H), 7,22 — 6,96 (m , 2H), 6,64 (s, 1H),
4,83 (s, 2H), 3,44 — 3,35 (m , 1H), 3,31 - 3,23 (m, 2H), 2,94 —
2,82 (m, 1H), 2,36 (h, J = 8,4 Hz, 1H), 2,22 — 2,00 (m , 3H), 1,91
— 1,64 (m, 2H), 1,47 — 1,27 (m, 1H), 0,78 — 0,61 (m , 4H).

A96

'H NMR (300 Mhz, DMSO-dg) 5 7,82 (d, J = 1,8 Hz, 1H), 7,67 (d, J
= 8,2 Hz, 2H), 7,43 (d, J = 8,1 Hz, 2H), 7,17 — 7,00 (m , 2H), 6,66
(s, 1H), 4,83 (s, 2H), 3,43 — 3,38 (m , 1H), 3,31 —3,24 (m , 2H),
2,97 —2,83 (m, 1H), 2,46 —2,31 (m, 1H), 2,16 — 1,97 (m , 2H),
1,90 — 1,74 (m , 2H), 0,78 — 0,61 ( m , 4H).

A97

'H NMR (300 Mhz, CDCL): & 8,46 (d, J = 2,2 Hz, 1H), 8,03 (d, ] =
1,5 Hz, 1H), 7,51 (dd, J=2,2, 8,0 Hz, 1H), 7,42 - 7,33 (m , 2H),
7.28 (s, 2H), 7,10 (d, J = 8,0 Hz, 1H), 5,33 (br s, 2H), 5,03 (m ,
1H), 4,79 (s, 2H), 4,67 (d, J = 5,5 Hz, 2H), 3,59 (s, 2H), 3,04 (td, J =
6,9, 13,9 Hz, 1H), 2,84 (dt, T =3,1, 6,7 Hz, 1H), 1,29 (d, = 6,9 Hz,
GH), 0,85 - 0,69 (m , 4H).
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A98

'HNMR (300 Mhz, DMSO-dq): & 8,88 (s, 2H), 7,74 (s, 1H), 7,58 (s,
1H), 7,35 (s, 1H), 7,17-7,07 (m, 4H), 6,77 (s, 1H), 4,79 (s, 2H),
4,44 (d, 7= 6,1 Hz, 2H), 3,25 (s, 2H), 3,00-2,90 (m , 1H), 0,72-0,65
(m, 4H).

A99

'H NMR (300 Mhz, DMSO-d6): 8 8,23 - 8,09 (m, 1H), 7,83 (d, J =
8,8 Hz, 1H), 7,75 (d, J = 1,5 Hz, 1H), 7,67 (brs, 1H), 7,42 (br s,
1H), 7,20 (q, I = 8,1 Hz, 4H), 6,85 (s, 1H), 5,13 (s, 2H), 4,51 (d, J =
5,9 Hz, 2H), 3,32 (s, 2H), 3,11 (d, ] = 2,6 Hz, 1H), 0,75 (d, J = 5,1
Hz, 4H).

A100

'H NMR (300 Mhz, CD;0D) 5 8,16 (s, 1H), 7,63 (d, J = 8,1 Hz,
2H), 7,48 (d, I = 8,1 Hz, 2H), 5,01 (s, 2H), 3,11 — 3,00 (m , 1H),
2,86 (s, 3H), 2,86 — 2,80 (m , 4H), 2,76 — 2,62 (m , 1H), 2,10 —
1,97 (m, 2H), 1,93 - 1,76 (m , 3H), 0,94 — 0,84 (m , 2H), 0,84 —
0,76 (m , 2H).

A101

'HNMR (300 Mhz, CDCL) 3 8,05 (d, T = 1,6 Hz, 1H), 7,64 — 7,20 (
m, 8H), 5,42 (s, 1H), 5,14 (s, 1H), 4,88 (s, 2H), 4,70 (d, ] = 5,7 Hz,
2H), 3,60 (s, 2H), 2,98 — 2,82 (m , 1H), 0,91 - 0,64 (m , 4H),

A102

'HNMR (300 Mhz, CDCL) § 8,05 (d, J = 1,6 Hz, 1H), 7,42 — 7,35 (
m , 2H), 7,35 ~7,25 (m , 3H), 7,23 - 7,17 (m , 1H), 7,16 — 7,08 (
m, 2H), 5,42 (s ,2H), 5,16 (s, 1H), 4,84 (s, 2H), 4,70 (d, J = 5.7 Hz,
2H), 3,60 (s, 2H), 2,96 — 2,82 (m , 1H), 0,88 — 0,66 (m , 4H),

A103

'H NMR (300 Mhz, DMSO-dq) 8 8,70 (s, 1H), 7,97 (d, J = 8.4 Hz,
1H), 7,85 - 7,80 (m , 2H), 7,70 — 7,62 (m , 1H), 7,42 (s, 1H), 7,20
(q, T=8,2 Hz, 4H), 6,84 (s, 1H), 5,48 (q, T = 7,0 Hz, 1H), 4,55 —
4,47 (m , 2H), 3,30 (s, 2H), 2,87 -2,77 (m, 1H), 1,78 (d, T = 7.1
Hz, 3H), 0,74 - 0,55 (m , 3H), 0,24 — 0,11 (m , 1H).

A104

'H NMR (300 Mhz, DMSO-dq) 8 8,90 (d, J = 2,1 Hz, 1H), 8,08 7
=8,0Hz, 1H), 7,77 (d, = 1,7 Hz, 1H), 7,70 - 7,36 (m , 3H), 7,20
(4, J =8,2 Hz, 4H), 6,84 (s, 1H), 5,46 (g, ] = 7,0 Hz, 1H), 4,51 (d, J
= 6,0 Hz, 2H), 3,30 (s, 2H), 2,95 - 2,81 (m, 1H), 1,78 (d, J = 7.1
Hz, 3H), 0,76 - 0,55 (m , 3H), 0,27 (d, = 8,8 Hz, 1H).

A105

'H NMR (400 Mhz, CDCLy): 5 8,66 (s, 1H), 8,00 (s, 1H), 7,77 (d, J
= 8,3 Hz, 1H), 7,62 (d, T = 8,3 Hz, 1H), 7,35 (d, J = 8,3 Hz, 2H),
7,24 (s, 2H), 6,85 (s, 1H), 6,46 - 6,09 (m , 1H), 5,12 (s, 1H), 4,90
(s, 2H), 4,68 (d, T = 5,9 Hz, 2H), 2,91 (d, J = 2,9 Hz, 1H), 0,88 -
0,68 (m , 4H).
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A106

'H NMR (400 Mhz, CDCL): & 8,81 (s, 1H), 7,97 (d, J = 1,5 Hz,

1H), 7,84 (dd, J = 2,0, 8,3 Hz, 1H), 7,39 - 7,29 (m , 3H), 7,24 (s,
2H), 6,68 (br s, 1H), 6,44 - 6,11 (m , 1H), 5,08 (s, 1H), 4,99 (s, 2H),
4,68 (d, J =5,9 Hz, 2H), 3,07 (dt, J = 2,9, 6,8 Hz, 1H), 0,85 - 0,71 (
m , 4H).

A107

'H NMR (300 Mhz, DMSO-dg) 8 7,99 (s, 1H), 7,64 (d,J = 7,9 Hz,
2H), 7,47 — 7,30 (m , 4H), 7,22 (q, J = 8,2 Hz, 4H), 6,83 (s, 1H),
5,98 (s, 1H), 4,86 (s, 2H), 4,41 (d, J = 6,0 Hz, 2H), 3,30 (s, 2H),
2,44 —2,34 (m, 1H), 0,82 — 0,71 (m, 2H), 0,63 — 0,52 (m , 2H).

A108

'H NMR (400 Mhz, CDCL): § 8,81 (s, 1H), 8,73 (s, 1H), 8,08 - 8,03
(m, 1H), 7,99 - 7,92 (m , 2H), 7,84 (dd, T =2,0, 8,3 Hz, 1H), 7,31
(d, T= 7,8 Hz, 1H), 5,25 (br s, 1H), 5,00 (s, 2H), 4,81 (d, J = 6,4 Hz,
2H), 3,22 (s, 3H), 3,13 - 3,03 (m , 1H), 0,85 - 0,71 (m , 4H).

A109

'H NMR (300 Mhz, DMSO-d6): § 10,54 (s, 1H), 8,13 (s, 1H), 7,85
(s, 1H), 7,73 - 7,54 (m , 4H), 7,43 (d, T = 8,1 Hz, 2H), 4,85 (s, 2H),
4,52 (d, T = 5,9 Hz, 2H), 3,35 (s, 3H), 2,91 (m , 1H), 0,76 - 0,65 (m
, 4H).

Al10

'H NMR (400 Mhz, CDCL): & 8,73 (s, 1H), 8,66 (s, 1H), 8,05 (d, J
=8,0 Hz, 1H), 7,99 - 7,92 (m , 2H), 7,77 (d, J = 7,8 Hz, 1H), 7,62
(d, J=7,8 Hz, 1H), 5,35 - 5,25 (m , 1H), 4,90 (s, 2H), 4,81 (d, T =
6,4 Hz, 2H), 3,22 (s, 3H), 2,98 - 2,89 (m , 1H), 0,89 - 0,82 (m,
2H), 0,77 - 0,71 (m , 2H).

Alll

'H NMR (300 Mhz, CDCLy): § 9,16 (s, 1H), 8,66 (s, 2H), 7,99 (s,
1H), 7,56 (d, J = 8,0 Hz, 2H), 7,35 (d, J = 8,0 Hz, 2H), 5,14 (m,
1H), 4,87 (s, 2H), 4,64 (d, J = 5,8 Hz, 2H), 3,45 (s, 3H), 2,89 (m ,
1H), 0,83 - 0,67 (m , 4H).

Al12

'H NMR (300 Mhz, CDCL): & 8,66 (s, 1H), 8,57 (s, 1H), 7,99 (d, J
= 1,5 Hz, 1H), 7,77 (d, T = 8,8 Hz, 1H), 7,69 (dd, T =2,2, 8,0 Hz,
1H), 7,62 (d, J = 8,0 Hz, 1H), 7,24 (s, 1H), 7,20 - 7,11 (m , 1H),
5,45-528 (m, 1H), 5,17 - 5,08 (m, 1H), 4,90 (s, 2H), 4,70 (d, ] =
6,2 Hz, 3H), 3,74 (s, 2H), 2,96 - 2,86 (m , 1H), 0,88 - 0,80 (m,
2H), 0,76 - 0,69 (m , 2H).

Al13

'H NMR (400 Mhz, CDCL): § 8,81 (s, 1H), 8,57 (s, 1H), 7,96 (s,
1H), 7,84 (d, J = 8,3 Hz, 1H), 7,69 (dd, J = 2,4, 7,8 Hz, 1H), 7,31 (d,
J=8,3 Hz, 1H), 7,24 (s, 1H), 7,19 - 7,12 (m , 1H), 5,34 (br s, 1H),
5,16 - 5,06 (m , 1H), 4,99 (s, 2H), 4,70 (d, T = 5,9 Hz, 2H), 3,74 (s,
2H), 3,12 - 3,02 (m , 1H), 0,85 - 0,70 (m , 4H).
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All4

'H NMR (400 Mhz, CDCL): § 9,11 (d, J = 2,0 Hz, 1H), 8,66 (s,
1H), 8,20 (dd, J = 2,4, 8,3 Hz, 1H), 7,97 (s, 1H), 7,77 (d, T = 7,8 Hz,
1H), 7,62 (d, T = 7,8 Hz, 1H), 7,55 (d, J = 8,3 Hz, 1H), 5,91 (brs,
1H), 4,94 - 4,85 (m , 4H), 3,11 (s, 3H), 2,98 - 2,90 (m , 1H), 0,91 -
0,81 (m, 2H), 0,78 - 0,71 (m , 2H).

Al15

'H NMR (400 Mhz, CDCL): § 9,11 (s, 1H), 8,81 (s, 1H), 8,19 (dd, J
=24, 8,3 Hz, 1H), 7,95 (s, 1H), 7,84 (dd, = 2.2, 8,1 Hz, 1H), 7,55
(d, J=8,3 Hz, 1H), 7,31 (d, J = 8,3 Hz, 1H), 5,89 (brs, 1H), 5

All18

m /z 430 (M +H)

Al19

m /z 410 (M +H)

A120

m /z 460 (M +H)

Al21

m /z 430 (M +H)

Al22

m /z 464 (M +H)

Al123

m /z 438 (M +H)

Al124

m /z 446 (M +H)

Al125

m /z 464 (M +H)

Al26

m /z 448 (M +H)

Al127

m /z 483 (M +H)

Al28

m /z 444 (M +H)

Al129

m /z 441 (M +H)

A130

m /z 489 ( M +H)

Al3l

m /z 457 (M +H)

Al32

m /z 468 (M +H)

Al33

m /z 526 (M +H)

Al34

m /z 469 (M +H)

Al35

m /z 426 (M +H)

Al36

m /z 426 (M +H)

A137

m /z 429 (M +H)

Al138

m /z 408 (M +H)

A139

m /z 440 ( M +H)

Al140

m /z 461 (M +H)

Al41

m /z 397 (M +H)
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Al42

m /z 542 (M +H)

Al43

m /z 474 (M +H)

Al44

m /z 481 (M +H)

m /z 452 (M +H)

Al45
Al47

m /z 509 (M +H)

Al48

m /z 454 (M +H)

Al49

m /z 490 (M +H)

A150

m /z 427 (M +H)

AlS5]

m /z 553 (M +H)

Al152

m /z 565 (M +H)

A153

m /z 567 (M +H)

Al54

m /z 540 (M +H)

A155

m /z 554 (M +H)

Al156

m /z 470 (M +H)

A157

m /z 433 (M +H)

A158

m /z 488 (M +H)

A159

m /z 433 (M +H)

A160

m /z 474 (M +H)

Al61

m /z 473 (M +H)

Al162

m /z 477 (M +H)

A163

m /z 431 (M +H)

Al64

'H NMR (300Mhz, CDCI3) & = 8,42 (s, 1H), 7,56 (d, J=8,4 Hz, 2H),
7,41 (d, J=8,1 Hz, 2H), 7,32 - 7,27 (m , 4H), 6,91 (d, J=3,3 Hz, 1H),
6,37 (d, 1=2,9 Hz, 1H), 5,46 (s, 2H), 5,41 - 5,20 (m , 3H), 4,86 (d,
J=5,5 Hz, 2H), 3,59 (s, 2H)

Al65

m /z 528 (M +H)

Al66

m /z 489 (M +H)

Al167

m /z 492 (M +H)

A168

m /z 490 (M +H)

A169

m /z 514 (M +H)

A170

m /z 475 (M +H)
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Al71 | m/z528 (M +H)
Al172 | m/z 500 (M +H)
Al73 | m/z475 (M +H)
Al74 | m/z500 (M +H)
Al75 | m/z514 (M +H)
Al76 | m/z475 (M +H)
Al77 | m/z475 (M +H)
Al78 | m/z475 (M +H)
Al79 | m/z457 (M +H)
Al80 | m/z494 (M +H)
Al81 | m/z503 (M +H)
Al82 | m/z475 (M +H)
Al183 | m/z469 (M +H)
Al184 | m/z483 (M+H)
Al85 | m/z497 (M +H)
Danh gia sinh hoc

Céc hoat tinh ctia cdc hop chit duge danh gid st dung Thir nghiém phan cuc huynh
quang (FP) va, Thir nghié chi bdo RORy (con goi 1a thir nghiém Gal4). Thir nghiém FP 1a
thir nghiém trong éng nghiém kiém tra lién két trong g6i lién két phéi ter. Cac thir nghiém
RORy va Th17 (thtr nghiém thich hop khac) déu 14 cac thir nghiém trén co s& té bao gidm
sat hoat tinh chirc ning ctia hop chét duge th.

Céc hop chit duoc boc 16 ¢ day ciing d3 duge danh gi4 & hai chudt khac nhau trong
cic mau bénh trong co thé: MAu viém ndo tay tw midn thir nghiém (Experimental
Autoimmune Encephalomyelitis - EAE) (mAu dong vat nhidm da xo cing), va mau viém
khép dang thip do colagen (Collagen-induced Arthritis -CIA) (mAu dong vat bi thip khop).

Thir nghi¢m phén cyc huynh quang (EP)

Chét dém chira 10 mM Hepes, 150 mM NaCl, 1 mM DTT, chét lam sach 0,05%
Pluronic F-127 (tt c4 mua tir Sigma), va 100 nM RORyt nguoi (Vung lién két phéi tir mua
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tir Crelux (Planegg, Germany), mé sb PC5032-1) dugc bd sung 1 pl cic hop chit thir duge
pha lodng trong 100% DMSO. Téng thé tich bing 25 pl, trong tim Perkin Elmer OptiPlate
den. P6i v6i dbi chimg 4m, 1 pl DMSO duoc sir dung. Cac miu duge 4 & nhiét d6 phong
trong 30 phut, sau d6 thém 5 pl mAu do dugc pha lodng trong dém thir &én néng d6 bing
125 nM (ndng d6 cudi ciia miu do 1a 25 nM). MAu dod 14 phéi tir RORyt dugc danh déu
huynh quang (TAMRA) dwoc x4c dinh béi Nuevolution véi tdng khéi lugng phan tw bing
910 g/mol dwoc thé hién trong D4 thi A trén hinh 1. P thi (B) trén hinh 2 thé hién tin hiéu
phan cuc ting véi viée ting ndng d6 RORyt ngudi (LBD), bang cach ¢d dic miu do duoc
danh diu huynh quang TAMRA 50 nM. D34 thi (C) ciia hinh 2 thé hién chit &c ché RORyt
SR2211 (1,1,1,3,3,3-hexafluoro-2-(2-fluoro-4'-((4-(pyridin-4-ylmetyl)piperazin-1-yl)metyl)-
[1,1'-biphenyl]-4-yl)propan-2-ol; xem Kumar va cong sy, ACS Chem. Biol., 2012, 7 (4),
trang 672—677) trc ché mAu do khoi lién két RORyt v6i IC50 bing 0,36 uM, ma gan véi gia
tri dugc bao cdo trong céc tai liGu. T4m dugc U trong 10 phut & nhiét d6 phong va phan cyc
huynh quang dwoc doc bing céch sir dung thiét bi doc tAm Envision 2102 (Perkin Elmer)
v6i m6 dun quang TAMRA FP duogc cai dit.

Thir nghi€ém Th17 (tht nghi€m thich hgp khac)

Té bao don nhan mau ngoai vi cia ngudi (PBMCs) dugc phan 13p tir bach cu trong
16p dém ctia ngudi hién khoe manh sir dung bo kit Ficoll paque PLUS (GE Healthcare, 56 16
17-1440-02), theo hudng din ctia nha san xudt. Té bao T CD4+ nguyén thity dugc phén lap
v6i bo kit t& bao T CD4+ nguyén thuy, ngudi (Milteny Biotec, s6 16 130-094-131). Céc sira
ddi sau duogc thuc hién theo hudng din ctia nha san xuét: 1) U véi hdn hop Biotin- khéng
thé va Hat siéu nho khang-Biotin kéo dai dén 30 phut, va 2) Cac té bao dugc rira bing 40
mL dém Miltenyi. Vi phan Té bao Th17 trong tdm 96 giéng dugc pht khing-CD3 (BD
Pharmingen, 5 pg/ml) (400,000 t& bao/giéng, 160 ul RPMI 1640 + 10 % huyét thanh nhau
thai bd) chira 5 pg/ml khang-CD28 (BD Pharmingen), 10 ng/ml IL-2 (Hé R&D), 2.5 ng/ml
TGFB-1 (Hé R&D), 20 ng/ml IL-1B (H¢ R&D), 20 ng/ml IL-6 (Hé R&D), 30 ng/ml IL-23
(Hé R&D), 2,5 pg/ml khang-IL-4 (Hé R&D) va 1 pg/ml khang-IFNy (Hé R&D) va v6i hop
chét thir trong toan bd qua trinh vi phanduring (hoic chit din thudc, 0,1% DMSO lam a6i
chimg). Céc hop chét thir duge thir trong ban sao ba, dugc pha loing 1000-1in trong moi
trudng (ndng d6 DMSO cudi cling bang 0,1%). Pugc 1 trong by ngay & 37°C, 5 % CO,,
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95% do am, va 2-fluoro-4'-[[4-(4-pyridinylmetyl)-1-piperazinyl]metyl]-a,a-
bis(trifluorometyl)-[1,1'-biphenyl]-4-metanol (SR2211 Calbiochem, L6 s6 557353) duoc st
dung 1am d6i ching duong. Péi véi d_éi chimg 4m, cac t& bao dugc vi phan thanh ThO st
dung 5 pg/ml khang-CD28 (BD Pharmingen), 10 ng/ml IL-2 (H¢ R&D), 2 pg/ml khang-1L4
(Hé R&D) va 2 pg/ml khéang-IFNy (Hé R&D) 1a d6i chimg 4m. Céc mitc IL-17 trong dich
nbi duge do bing ELISA (Hé R&D).

Thir nghi€ém chi bdo RORy (Gal4)

Thtr nghi€ém ¢ héc nang RORy trén co s& té bao dugc thyc hién bﬁng cach sir dung
san phim thir ban trén thi trudng (INDIGO Biosciences, State College, PA, Hoa KyMy; san
phdm #IB04001). Céc t& bao chi bdo RORy 14 cac té bao HEK293t dugc gy nhidm bang
mot vecto ma cé muc biéu hién co ban cao ciia protein lai bao gdm ving lién két Gal4-AND
nim men dwoc dung hop vao ving lién két phdi tir cia RORy ngudi, va vecto thtt hai bao
gdm luxiferaza cADN rudi lién két chirc ning véi trinh ty hoat héa nguge dong (UAS) cua
Gal4 ndm men. Huyén phi cta cac t& bao chi bio RORy dugc diéu ché bang cach st dung
phuong phép va mdi truong nudi cAy c6 trong san phdm bd kit, va 100 ul huyén phu ciia céc
té bao chi bao sau d6 dugc phan phdi vao cic giéng clia tAm thir nghiém 96 giéng, dugc xir
ly collagen, mau tréng. Du trit dugc cd ddc cuia cac hop chét thir duge didu ché trong
DMSO, sau d6 con duoc pha lodng bang cach sir dung mdi trudng c6 rong b kit dé tao ra
mbi trudng xir Iy 2x-ndng d¢'. 100 ul moi trudng cho mdi ndng do xir Iy tuong tmg dugce
phén phdi vao céc giéng thir nghiém ban sao ba, nhd 46 két hop v6i céc té bao chi bao. Toan
b6 ché phAm moéi trudng chira trong 10% huyét thanh nhau thai bd phoi than, nhung néu
khong thudc s hitu cia INDIGO Biosciences. Cac ndng d6 xir Iy cubi cling cho mdi hop
chét thir 14 1,000 nM va 100 nM, mdi hop chét véi 0,1% DMSO du. Céc xir ly dbi chimg
riéng 1a moi truong chi dugc bd sung chét din thudc (0,1% DMSO) dé x4c dinh mirc co ban
cta hoat tinh RORy trong céc t€ bao chi bdo, va ursolic axit ddo chi vin d6i chimg (f.c.
6,000 nM dén 8,2 nM giam 3-14n) dé thiét 14p dap tng liéu dio chii van ddi ching duong.
Cac tAm thir dugc dat trong budng 1 37°C, 5% CO,, 85% d6 4m trong 24 gid. Sau d6 moi
trudng xir Iy duoc loai bo, 100 ul chit phan tng do luxiferaza dugc thém vao mdi giéng, va

cac don vi anh sang tuong déi (RLUs) dugc dinh luong tir mdi giéng thir nghiém st dung
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tAm doc tri s6 phat sang. Cac gié tri d6 léch chudn RLU +/- trung binh dugc tinh toén cho tat
ca cac b xir ly, sau d6 tinh todn sb 14n gidm: [ché din tuse RLU trung binh / ygp chie e RLU
trung binh]. Phin trim giam cua hoat tinh RORy dép tmg céc xir Iy hop chét thir trong tmg
dugc tinh: [100*(1-[RLU trung binh ggp chét e / RLU trung binh cpg g tmuéc)] khi gidm tbi
thidu 1y thuyét (0% giam) chi dugc 14y tir xir Iy Chét din thubc, khong c6 hop chit xir 1y.
Theo mdt sb khia canh c6 thé c6 loi khi tao ra cac hop chit voi su diéu bién chon loc cla
RORy cho c4c hop chét vi du ma duoc chon cho RORy trén RORa, cac hop chit ma duge
kchon cho RORy so v&i RORP, va céc hop chit ma dugc chon cho RORy so véi BOTH
RORa va RORP Ciing c6 thé c6 loi khi tao ra cic hop chit ma dwogc chon cho RORy so véi
cac thy thé hoocmon hat nhan khic nhu CARI1, FXR, GR, LXRa, LXRB, PPARa, PXR,
RARo, RXRo, TRa, VDR. Chuyén gia trong linh vuc hiéu ring cac thu thé hoocmon hat
nhéan nay chi 1a céc vi dy, va viéc chon d6i v6i cac thy thé hat nhan khéc cling c6 thé c6 loi.
Vi du c6 thé c6 loi khi tao ra cac hop chét ma diéu bién RORYy va mdt hoac nhiéu thy thé
hoocmon hat nhin khéc, cling nhu cac hop chit ma diéu bién ca RORy va RORa, hodc
RORy va RORB. Ciing c6 thé c6 loi khi tao ra cic hop chit ma diéu bién RORy va BOTH
RORo va RORB, ciing nhu céc hop chit ma diéu bién ca RORy va mdt hoic nhiéu thu thé
hoocmon hat nhian khac nhu CARI1, FXR, GR, LXRa, LXRp, PPARa, PXR, RARa,
RXRo, TRa, VDR. Chuyén gia trong linh vuc hidu ring cac thu thé hoocmon hat nhan nay
chi 12 céc vi du, va viéc chon dbi voi cac thu thé hoocmon hat nhan khéc cling c6 thé c6 loi.
Béng cach thé ving lién két phdi tir ciia thu th& hoocmon hat nhan khac ddi véi ving lién
két phdi tir cia RORY, thir nghiém chi béo (Gal4) c6 thé dugc thay déi dé tao ra dit liéu hoat
tinh cho cac hop chit so vai thu thé hoocmon hat nhan khac. Chuyén gia trong linh vyc hiéu
phuong phap dé hoan thanh thay di nay. Béng cach so sanh hoat tinh dbi voi RORy véi
hoat tinh dbi voi thu thé hoocmon hat nhan khac trong thir nghiém nay, viéc lya chon hop
chét d6i véi RORy so véi thu th8 hoocmon hat nhan khéc c6 thé duoc thiét lap. Hop chét c6
thé noi 1a duge chon cho RORYy so véi thu thé hoocmon hat nhan khac néu hoat tinh ctia hop
chét so voi RORy 16n hon 5, 10, 20, hogc 100 1dn ddi véi RORy cao hon dbi véi thy thé hat
nhan khac. (Céc) hop chét hoic (c4c) ché phim dugc dugc md ta & day co thé diéu bién
hoat tinh cua thy thé RORy dén pham vi 16n hon né diéu bién hoat tinh cta cac thu thé
RORa va/hodac ROR.
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Céc két qua cta Thu nghiém phén cyc huynh quang (FP), va thir nghiém chi bao
RORy (Gal4) dugc thé hién trong cac Béang 2-4 dudi day.

Bang 2. Dit li¢u hoat tinh ctia cac hop chét vi du thu duogc tr thir nghiém Phan cuc
huynh quang (FP).

Vidusé Khoang hoat tinh FP | Vi du sb Khoang hoat tinh FP
(nM) (nM)
T1 <500 A96 <10000
X <500 A97 <500
I1 <500 A98 <500
Al <1000 A99 <10000
A2 <500 A100 <10000
A3 <500 A101 <500
A4 <2000 A102 <500
A5 <1000 A103 <1000
A6 <500 A104 <1000
A7 <500 A105 <10000
A8 <500 A106 <10000
A9 <500 A107 <1000
All <500 A108 <2000
Al2 <1000 A109 <500
Al3 <500 Al10 <2000
Al4 <500 Alll <1000
AlS <500 All12 <2000
Al6 <500 All3 <10000
Al7 <2000 All4 <500
Al8 <500 AllS <500
Al19 <500 All18 <500
A20 <2000 Al19 <2000
A21 <1000 A120 <500
A22 <500 Al2] <500
A23 <500 Al22 <500
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Vi du sé Khoang hoat tinh FP | Vi du sé Khoang hoat tinh FP
(M) (nM)
A24 <500 A123 <10000
A25 <500 Al24 <500
A26 <500 Al125 <500
A27 <1000 Al126 <500
A28 <1000 Al127 <500
A29 <500 Al128 <500
A30 <500 Al29 <500
A3l <500 A130 <500
A32 <500 Al31 1 <500
A33 <500 Al132 <10000
A34 <500 Al133 <2000
A35 <500 Al34 <2000
A36 <500 Al135 <10000
A37 <500 Al36 <2000
A38 <500 A137 <500
A39 <500 Al138 <500
A40 <1000 Al139 <2000
A41 <500 A140 <10000
A42 <500 Al41 <2000
A43 <1000 Al42 <500
Ad4 <500 Al43 <500
A45 <2000 Al44 <10000
A47 <10000 Al45 <500
A49 <500 Al47 <500
AS52 <500 Al48 <500
AS53 <500 Al49 <500
A54 <500 A150 <2000
AS5S <500 Al51 <1000
A56 <500 Al52 <10000
AS57 <500 Al53 <10000
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Vi du s6 Khoang hoat tinh FP | Vi du s6 Khoang hoat tinh FP
(M) (M)
A58 <500 Al54 <2000
AS59 <500 A155 <1000
A60 <500 A156 <500
A6l <500 Al157 <500
A62 <500 A158 <500
A63 <500 A159 <500
A64 <500 A160 <500
A65 <500 Al6l <500
A66 <500 A162 <500
A67 <500 A163 <500
A68 <500 Al6e4 <1000
A69 <500 A165 <500
AT2 <10000 Al166 <10000
A73 <500 Al67 <500
A74 <500 Al68 <500
A75 <500 A169 <500
A76 <500 A170 <500
A77 <500 Al71 <500
A78 <500 Al172 <2000
A79 <1000 Al73 <10000
A80 <500 Al74 <500
A81 <500 Al75 <500
A82 <1000 Al176 <500
A83 <500 Al177 <2000
A84 <500 A178 <500
A85 <500 Al179 <500
A88 <500 A180 <10000
A89 <500 Al81 <500
A90 <500 Al182 <10000
A91 <500 A183 <2000
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Vi du s6 Khoang hoat tinh FP | Vi du s6 Khoéng hoat tinh FP
(nM) (M)

A92 <10000 Al84 <10000

A93 <2000 A185 <10000

A95 <1000

Béang 3. Dit li€u hoat tinh ctia cac hop chit vi du thu dugc tir thir nghiém chi bao
RORYy (Gal4) & 1uM.

Vidusd |Khoang hoat tinh Gal4 @ 1 |Vidus6 |Khoang hoat tinh Gal4 @ 1
uM (% tc che) uM (% e che)

T1 >80 A79 >20
X >50 A80 >80
11 >80 A8l >80
Al >80 A82 >80
A2 >80 A83 >80
A3 >80 A85 >80
A4 >50 A88 >50
A5 >80 A89 >80
A6 >80 A90 >0
A7 >80 A91 >80
AS8 >80 A95 >80
A9 >80 A97 >80
All >80 A98 >80
Al2 >80 A101 >50
Al3 >80 A102 >80
Al4 >80 A103 >80
Al5 >80 A104 >80
Al6 >20 A107 >50
Al7 >50 A108 >80
AlS >80 A109 >80
Al9 >80 Al110 >50
A20 >50 A120 >80
A42 >50 Al24 >20
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Vidusd |Khoang hoat tinh Gal4 @ 1 |Vidus§ |Khoang hoat tinh Gal4 @ 1
UM (% tec ché) UM (% trc ché)
A49 >80 Al125 >50
A52 >50 A138 >20
A53 >80 Al42 >50
A54 >80 Al43 >80
A55 >0 Al45 >50
A56 >80 Al47 >80
A57 >80 Al148 >20
A58 >80 A149 >20
A59 >80 A150 >20
A60 >80 Al51 >50
A61 >80 Al64 >50
A62 >80 A165 >80
A63 >80 Al67 >80
A64 >80 Al68 >80
A65 >50 A169 >80
A66 >5() A170 >50
A67 >50 Al171 >80
A68 >50 Al72 >80
A73 >80 Al174 >80
A74 >50 Al75 >80
A75 >80 A176 >50
A76 >80 A178 >20
A77 >50 A179 >80
A78 >80 A181 >80

Bang 4. Dit liéu hoat tinh cta cac hop chit vi du thu dugc tr thir nghiém chi bao
RORy (Gal4) & 0,1uM.

-206-



30171

Vidusé |Khoang hoat tinh Gal4 @ Vi du sé Khoang hoat tinh Gal4 @ 0,1
0,1 uM (% trc che) uM (% 1xc che)
T1 >50 A78 >50
X >20 A80 >20
I1 >80 A8l >50
Al >20 A82 >20
A2 >80 A83 >50
A3 >50 A85 >50
A4 >0 A88 >0
AS >20 A89 >80
Ab >80 A9l >80
A7 >80 A95 >20
A8 >50 A97 >50
A9 >20 A98 >50
All >50 A101 >50
Al2 >20) A102 >80
Al3 >20 A103 >0
Al4 >50 Al104 >50
AlS >20 A107 >0
Al6 >() A108 >20
Al7 >20 A109 >()
Al8 >50 Al110 >0
Al9 >20 A120 >20
A20 >20 Al24 >0
A42 >20 A125 >0
A49 >80 A138 >0
AS2 >0 Al42 >0
AS3 >80 Al43 >20
A54 >50 Al45 >0
A56 >80 A147 >50
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Vidusé |Khoang hoat tinh Gal4 @ Vi du sb Khoang hoat tinh Gal4 @ 0,1
0,1 uM (% trc che) uM (% ttc che)

A57 >50 Al48 >0

AS8 >20 Al51 >0

AS9 >80 Al64 >20

A60 >0 A165 >50

A61 >20 Al67 >50

A62 >80 A168 >50

A63 >80 Al169 >80

A64 >50 A170 >20

A65 >20 Al71 >80

A66 >20 Al72 >20

A67 >20 Al74 >20

A68 >0 Al75 >50

A73 >80 Al76 >0

A74 >0 Al178 >()

A75 >80 Al179 >20

A76 >80 Al81 >0

A77 >20

Nhu c6 thé tha?iy tlr cac bang trén, cac hop chét duoc phét hién la thé hién hoat tinh

c6 1oi qua céc thir nghiém.

Theo mdt phuong 4n, cac hop chit c6 cac gi tri rc ché 16n hon 80% trong Thir
nghiém chi bao RORy (Gal4) dugc boc 16 & ddy. Theo mot phuong 4n cic hop chét c6 cac
gia tri trc ché 16n hon 80% trong Thir nghiém chi bso RORy (Gal4) va khoang hoat tinh FP

it hon 1000nM, nhu it hon 500nM.

Theo mot phwong 4n céc hop chat c6 céac gia tri vc ch€ 1on hon 50% trong Thi
nghiém chi bdo RORy (Gal4). Theo mot phuong an céc hop chat c6 cac gid tri tic ché 16n
hon 50% trong Thitr nghiém chi bdo RORy (Gal4), va khoang hoat tinh FP it hon 2000nM,

nhu it hon 1000nM, nhuw it hon 500nM.
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Theo mot phuong én céac hop chat c¢6 cac gia tri tc ché€ 16n hon 20% trong Thir
nghiém chi bdo RORy (Gal4). Theo mét phuong an cac hop chit c6 cac gid tri Ge ché 16m
hon 20% trong Thit nghiém chi bdo RORy (Gal4), va khoang hoat tinh FP it hon 2000nM,
nhu it hon 1000nM, nhu it hon 500nM.

Theo mot phuong 4n céc hop chat c¢6 cac gia tri e ché€ 16n hon 50% trong Thix
nghiém chi bdo RORy (Gal4) & 1uM va cac gia tri tic ch€ 16n hon 20% trong Thir nghiém
chi bdo RORy (Gal4) & 0,1uM. Theo mot phwong 4n cac hop chit cé cac gid tri wc ché 16m
hon 50% trong Thir nghiém chi bdo RORy (Gal4) & 1uM va céc gié tri tc ché 16n hon 20%
trong Thi nghiém chi bao RORy (Gal4) & 0,1uM, va khoang hoat tinh FP nhd hon 2000nM,
nhu nhd hon 1000nM, nhw nhé hon 500nM.

Nghién ctru Viém nio tdy tw mién thir nghiém (EAE)

EAE 12 mAu dong vat nhiém da xo cimg dugc ding dé danh gia tinh higu qua ctia
céc hop chét thir. EAE dugc giy bénh & WuXi AppTec (Thuong Hai) & chudt cai C57BL/6
duoc mua tir phong thi nghi€ém SLAC, Thugng Hai béng cach tiém 100 pl (100 pg MOGss.
55 peptit trong t4 dugc Freund dy du chira 200 pg nhii trong (M.bénh lao/chudt) (véi kim
25-G) dudi da & lung ciia chudt dd cao sach 16ng. Mbi chudt con dugc cho 200 ng PTX
trong 200 ul PBS bang cach tiém trong mang bung & 0 va 48 gid sau khi gay mién dich. bé
diéu tri, hop chét hodc chin dan thude (2% DMSO, 10% HP-B-CD trong nuée MilliQ) duge
dwa qua duong miéng hai 14n mi ngay véi céc liéu khac nhau duge chon tir 3, 10, va 30
mg/kg, bit diu & ngdy giy bénh EAE. Thir nghiém kéo dai 25 ngay, va dong vat dugc chim
diém mdi ngay d6i véi céc triéu chimg EAE sir dung hé chdm diém sau day: 0, Chudt
thuong; khong cé biéu hién bénh cong khai; 1, Pudi rii hoic chan sau yéu nhung khéng phai
ca hai; 2 Pudi rii va chan sau yéu; 3 Liét chan sau mot ph?m; 4 Liét hoan toan chéan sau; 5
Tinh trang hip héi; chét boi EAE: gay chét nhan dao. Piém 1am sang c6 thé duoc biéu hién
I3 didm trung binh cho m&i nhém didu trj +/- SE.M. |

Két qua: Vi du A7 duoc thir trong nghién ciru EAE & 30 mg/kg. Vi du A7 dugc thé

hién 1am cham sy tin cong va diém 1am sang thip hon dang ké.

Nghién ciru Viém khop dang thép do colagen (CIA)
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Viém khép dang thép do colagen 12 mAu dong vat bi thép khép duoc ding d& danh
gid tinh hiéu qua ctia cac hop chit thir. CIA duoc giy bénh & Washington Biotechnology
Inc. (Baltimore) & chut duc DBA/1J (Jackson Laboratories) bing cach tiém duéi da & gbc
dudi v6i 50 ul colagen bo/nhil twong ta duge Freund diy da. Sau 21 ngay, chudt con duoc
kich béng cach tiém thém dusi da 50 pl colagen/nhil twong t4 duoc Freund khong dy di.
Dé diéu tri, hop chat hogc chét din thubc (2% DMSO, 10% HP-B-CD trong MilliQ) duoc
cho qua dudng miéng hai 14n mdi ngay véi cc lidu khac nhau duoc chon tir 3, 10, 30
mg/kg, bit ddu & ngay gy bénh CIA (Ché d6 phong bénh), hodc sau khi phat bénh (vao
ngdy 27, ché do chita bénh).Diéu tri kéo dai dén ngay 41, va cac dong vat duoc chdm diém
ba 14n mdi tudn. M3i chan dugc chdm diém va téng tAt ca bén chan duge ghi 14 Chi sé Viém
khép (AD). A t6i da c6 thé 1a 16. 0 = khéng c6 tac dong nhin thdy cta viém khép; 1 = phi
né va/hogic ban dd & mot ngén chén; 2 = phtt né va/hoic ban d6 & 2 khép xuong; 3 = phil né
va/hoéc ban d6 & hon 2 khop xuong; 4 = viém khdp ning & toan bd chin va cac ngén chan
bao gdm bién dang chan va cimg lién khép & céc khép. Chi sé Viem khép cho mbi xir Iy ¢6
thé duoc biéu hién 1 diém trung binh cho m&i nhém xit Iy +/- S.E.M.

Két qua: Vidu A7 duoc thfr trong nghién ctru CIA ¢ 30 mg/kg & cai dit chita bénh.
Vidu A7 dugc thé hién 1am tang tdc do phat trién bénh va giam muc d6 trAm trong clia
bénh.

Tém lai, cac hop chit dugc boc 16 & ddy da dugc phat hién dé it nhat didu bién hoat
tinh cia RORy. Ngoai ra con phat hién ra ring cic hop chét duoc boc 16 & day c6 sy hitu ich

trong co thé, va do d6 c6 thé hitu dung trong diéu tri c4c bénh viém, chuyén héa va tu mién.
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YEU CAUBAO HQ
1. Hop chét c¢6 cong thirc (I):

Ry Ra (Rap)n

Rea N
)< Reb l Rac
Rs Y T Rab
Ry R3a
cdng thirc (I)

hoic mubi duoc dung cua ching, trong do:

Y laNR;

R 13 hydro hodc C,4 alkyl dugc thé hodc khong duogc thé;
R; 14 hydro hoac C,_4 alkyl dugc thé hoic khong duogc thé;
R, 13 halogen;

R3, duge chon tir nhém bao gém Ci4 alkyl, C;4 alkylen-Cs_¢ xycloalkyl, C,.4 alkylen-
Cs. heteroalixyclyl, Cs.6 xycloalkyl, va Cs.s heteroalixyclyl, hop chét bat ky trong s§ chiing

c6 thé dugc thé hoic khong dugc thé;

Rjp 18 hydro, va Rs, dugc chon tir nhém bao gém hydro, C;4 alkyl dugc thé hoic
khong dugc thé va Cs¢ xycloalkyl dugc thé hoic khong duoc thé;

R4, duoc chon tir nhom bao gém hydro, halogen, -OH, -CN, C, alkyl duoc thé hodc
khong duoc thé, C;-Cg alkoxy duogc thé hoic khong dugc thé, Cp6 alkenyl dugc thé hoic
khong duoc thé, aryl duoc thé hoic khong dugc thé, aryl-C,. alkyl duoc thé hoic khong
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duge thé, C5-Cg xycloalkyl duge thé hoic khong duoc thé, heteroaryl duoc thé hodc khong
duogc thé, va heteroaryl-C, alkyl duoc thé hogc khong duoc thé;

R4, duoc chon tir nhém bao gém hydro, oxo, halogen, -OH, C,4 alkyl dugc thé hoic
khong dugc thé, C14 alkoxy dugc thé hoic khéng dugc thé, va -C(=O)R0;

Rs 1a -(CRgRg)p-CR13R14R 55
nlasd nguyén dugc chon tir nhém bao gém 0,1,2,3va4,
p 12 s6 nguyén dugc chon tir nhém bao gém 0, 1 va 2;

Rg¢a duoc chon tir nhém bao gém hydro, halogen, C, alkyl, C,¢ haloalkyl, C;.
hydroxyalkyl, C,.¢alkoxy, C,.¢ haloalkoxy, v aryl dugc thé hoic khong duoc thé;

R¢, dugc chon tir nhém bao gém hydro, C,.¢ alkyl duoc thé hodc khong dugc thé, C,.
alkoxy duoc thé hodic khong dugc thé, Cy xycloalkyl dugc thé hoic khong duoc thé, C
xycloalkyl duoc thé hoéc' khong duogc thé, C,.y heteroalixyclyl-C . alkyl duoc thé hoic
khong dugc thé, heteroaryl dugc thé hoic khong dugc thé, va aryl dugc thé hodc khéng

duoc thé;

hodc Rg, va Rgp, duogc léy cung nhau dé tao thanh nhém oxo hoic duge léy cung véi
cacbon ma ching gén vao tao thanh hé vong dugc chon tir Cs4 xycloalkyl dugc thé hoic
khong dugc thé, va Cp. heteroalixyclyl dugc thé hoic khong duge thé, hodc Re, va Rys dugc
léy cung nhau dé tao thanh hé vong dugc chon tir Cs4 xycloalkyl dugc thé hoic khong dugc

thé, va Cyp.s heteroalixyclyl dugc thé hoic khong dugc thé;

R7, Rg, va Ry doc 1dp dugce chon tir nhém bao gém hydro, Cy. alkyl dugc thé hoic
khong duoc thé, Cs xycloalkyl dugc thé hoic khong duoc thé, C,.¢ heteroalixyclyl duoc thé
hodc khong duoc thé va aryl dugc thé hoic khéng duoc thé;

R duogc chon tir nhom bao gém Ci.¢ alkyl dugc thé hoic khéng dugc thé, C,. alkoxy
duwgc thé hoiic khong dugc thé, -OH, -NH,, -NH(C,, alkyl), -N(Cy alkyl),, and Cs4
xycloalkyl dugc thé hozc khong dugc thé;
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R;; khong c6 mit, hodc dugc chon tir nhom bao gém hydro, flo, -CN, -OH, C,.4alkyl
duoc thé hodc khong duoc thé, C,.¢ alkenyl dugc thé hodc khong duge thé, C,¢alkoxy duoc
thé hoic khong duoc thé, Cy xycloalkyl dugc thé hodc khong duogc thé, Cs4 xycloalkenyl
duoc thé hoic khong duge thé, va -(CRgRg)p-C(=0)ORj, -(CRgR)p-SO,R7, va -(CRgRo)p-
C(=O)NRgRy, va khi R;31a C(=O)NRgRy, Rg va Ry nhu dugc xac dinh & trén hoac dugc léy

cling véi nito ma chiing gén vao tao thanh C,-Cg heteroalixyclyl;

R4 va Ry5 duoc léy cung vdi cacbon ma ching gén vao tao thanh hé vong dugc chon
tir nhém bao gdm C;.g xycloalkyl dugc thé hoic khong dugc thé, Cy xycloalkenyl dugc thé
hoac khong dugc thé, C,. heteroalixyclyl dugc thé hoic khong dugc thé, aryl duoc thé hoic

khong dugce thé, va heteroaryl dugc thé hodc khoéng dugc thé; va
B 12 h¢ vong dugc chon tir nhdm bao gém aryl, heteroaryl, va C,-Co heteroalixyclyl;

2. Hop chét theo diém 1, trong d6 Rs, dugc chon tir nhém bao gdm metyl, etyl, xyclopropyl,
va xyclobutyl.

3. Hop chét theo diém 1 hoic 2, trong d6 Rj;, 12 hydro, va Rz, dugc chon tir nhém bao gém
hydro, metyl, xyclopropyl va xyclobutyl.

4. Hop chét theo diém 1, trong d6 Rys va Rys duoc 1dy cling véi cacbon ma ching gén vio
tao thanh h€ vong dugc chon tir nhém bao g6m C;.7 xycloalkyl dugc thé hodc khong dugc
thé, C;., xycloalkenyl dugc thé hoic khong duoc thé, C,. heteroalixyclyl duoc thé hoic
khong dugc thé, aryl dugc thé hodc khong duoc thé, va heteroaryl duge thé hodc khong

duoc thé.

5. Hop chét theo diém 4, trong d6 R4 va R;s dugc léy cung v&i cacbon ma ching gén vao
tao thanh hé€ vong dugc chon tir nhém bao gém Cy4.7 xycloalkyl dugc thé hoic khong dugc
thé, aryl Ce.;» dugc thé hodc khéng duoc thé, heteroalixyclyl c6 4 canh dugc thé hoic
khong dugc thé, heteroaryl c6 5 canh dugc thé hodc khong dugc thé, heteroalixyclyl c6 5
canh dugc thé hoic khéng duge thé, heteroaryl cé 6 canh dugc thé hoic khong dugc thé,
heteroalixyclyl c¢6 6 canh dugc thé hoic khong dugc thé, heteroaryl c6 7 canh- duoc thé hoic
khoéng dugce thé, va heteroalixyclyl c6 7 canh dugce thé hoic khong dugc thé.
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6. Hop chit theo diém 4 hoic 5, trong d6 R4 va Rys duoc liy ciing véi cacbon ma ching
gin vao tao thanh hé vong dwoc chon tir nhém bao gdm phenyl, naphthyl, xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, azetidinyl, thietanyl, pyrolyl, pyrazolyl,
imidazolyl, pyrolidinyl, imidazolinyl, pyrazolidinyl, thiazolidinyl, isothiazolidinyl, triazolyl,
tetrazolyl, oxazolyl, isoxazolyl, oxadiazolyl, oxathianyl, 1,4-oxathianyl, 4,4-dioxit,
thiazolyl, isothiazolyl, pyridinyl, pyridazinyl, pyrazinyl, pyrimidinyl, triazinyl, piperidinyl,
piperazinyl, morpholinyl, thiomorpholinyl, dioxolanyl, dioxanyl, furyl, dihydrofuranyl,
furazanyl, tetrahydrofuryl, pyranyl, tetrahydropyranyl, tetrahydrothiopyranyl, dithiolanyl,
dithianyl, thiopyranyl, thianyl, thianyl-1,1-dioxit, thienyl, oxetanyl, quinolyl, isoquinolyl,
indolyl, iso-indolyl, va tetrahydrothienyl, hop chét bit ky trong sb ching c6 thé duoc thé
hodc khong dugc thé.

7. Hop chét theo diém 6, trong d6 hé vong dwgc chon tir nhém bao gdm xycloheptyl,
xyclohexyl, xyclopentyl, dioxanyl, furyl, imidazolyl, isothiazolyl, isoxazolyl, morpholinyl,
oxazolyl, oxetanyl, oxathianyl, phenyl, piperidinyl, pyranyl, pyrazolidinyl, pyrazolyl,
pyridinyl, pyrimidinyl, pyrolidinyl, pyrolyl, tetrahydrofuryl, tetrahydropyranyl, tetrazolyl,
thianyl, thiazolyl, thienyl, thiomorpholinyl, thiopyranyl va triazolyl, bat ky trong s chiing

c6 thé duoc thé hoidc khong dugc thé.

8. Hop chét theo diém bat ky trong s6 cac diém tir 5 d&én 7, trong d6 hé vong dugc tao thanh
béng két hop ciia Ry4 va R;s dugce 14y cliing voi cacbon ma ching gén vao duoc thé boi mot
ho¥c nhiéu -(CH,)q(RS5,) trong d6 Rs, doc lap duge chon tir nhom bao gém -CH,COORy, -
CH,CONRy Ry, 0x0, -CN, -CH,-CN, Cig alkyl, -CHp-imidazolyl, -CHp-SO:Rz, -
CH,C(CH3),(ORy), -ORy, -CH,-triazolyl, -CFs, imidazolyl-2,4-dion dugc thé dimetyl, -
CH,-SO,NR;3R5;,  morpholinyl, -C(=O)-morpholinyl, piperidyl-CH,OR,;, -OCH,-
tetrahydrofuryl, piperazinonyl, piperidinyl-CONR;Rp,, -OH, -CORjy, -CONRj Ry, -
CH(ORy)CH;3;, -COORyy, -CHp-pyrolidyl, C;s alkylen-OH, xyclopentyl, pyrolidonyl,
tetrazolyl, -CH,-tetrazolyl, -CH,0R, axyl, -SORyg, -SO,R5g, -SO,NR;,1R3,, -NR3;SO,Ry,

va halogen;

Rj0, Ry1, va Ry; ddc 18p dugce chon tir nhém bao gém hydro, Cy. alkyl dugc thé hoic
khong duoc thé, -CN, Cs xycloalkyl dugc thé hodc khéng dugc thé, Cy4 heteroalixyclyl
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duoc thé hoic khong duoc thé, hoic Ry; va Ry, duogc két hop dé tao thanh C; ¢ xycloalkyl;

va
q 12 s6 nguyén duoc chon tir 0, 1 hoic 2.

9. Hop chét theo diém bt ky trong sb cac diém tir 5 dén 8, trong d6 Ry3 khong c6 mit hoic
duoc chon tir nhém bao gdm hydro, -CN, -CHs, flo, -OH, -CH,OH, -OCHj, -CH,CH,OH, -
CO,H, -CO,-Cy4-alkyl, -CH,-SO,R( va -CONRgRy trong d6 Rg va Ry ddc lap dugce chon tir
hydro, C,4 alkyl, C;4aminoalkyl, hodc Rg va Ry dugc léy cung véi nito ma ching gén vao

dé tao thanh C,-Cg heteroalixyclyl, va Ry dugc chon tir Cy.¢ alkyl.

10. Hop chit theo mot diém bt ky trong s6 cac diém tir 1 dén 9, trong d6 R 14 hydro.
11. Hop chét theo mot diém bat ky trong s cac diém tir 1 dén 10, trong d6 R, 14 hydro.
12. Hop chét theo mdt diém bét ky trong s cac diém tir 1 dén 11, trong d6 R, 14 flo.

13. Hop chit theo mot diém bAt ky trong s6 cac diém tir 1 dén 12, trong d6 Ry, dugc chon tir
nhém bao g6m hydro, halogen, C,.¢ alkyl, C,¢ haloalkyl, Cy.s hydroxyalkyl, -CN, C;-Cs
alkoxy, C,.¢ haloalkoxy, C;-Cs xycloalkyl, heteroaryl va aryl.

14. Hop chit theo mot diém bét ky trong s6 cac diém tir 1 dén 13, trong d6 Ry, dugc chon tir
nhém bao gém halogen, C,,4 alkyl, C;4 haloalkyl, C;-C4 alkoxy, C;4 haloalkoxy, va
heteroaryl.

15. Hop chit theo diém bat ky trong sb cac diém tir 1 dén 14, trong d6 Ry, dugc chon tir
nhém bao gdm metyl, etyl, propyl, iso-propyl, tert-butyl, clo, flo, metoxy, etoxy, Ci.
haloalkyl, C;.; haloalkoxy, va triazolyl.

16. Hop chit theo mot diém bét ky trong s6 cac diém tir 1 dén 15, trong d6 Ry, dugc chon tir
nhém bao gdm flo, -CF3, -CHF,, -OCFs, va -OCHF,.
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17. Hop chét theo mot diém bAt ky trong s6 cac diém tir 1 dén 16, trong d6 Ry, duge chon tir
nhém bao gém hydro, oxo, halogen, C,4 alkyl, C,4 haloalkyl, C,4 hydroxyalkyl, C;-C,4
alkoxy, va Cy_4 haloalkoxy.

18. Hop chét theo mét diém bét ky trong s6 cac diém tir 1 dén 17, frong do6 Ryp duge chon tir
nhém bao gém metyl, etyl, propyl, iso-propyl, tert-butyl, clo, flo, metoxy, etoxy, -OH, C;.,
haloalkyl, va C,., haloalkoxy.

19. Hop chit theo m6t didm bét ky trong sb cic diém tir 1 dén 18, trong d6 Ry, duge chon tir
nhém bao gbm flo, -CF;, -CF,CFs, -CHF,, -OCF3, -OCF,CF3, va -OCHF,.

20. Hop chit theo mot diém bét ky trong sb cac diém tir 1 dén 19, trong d6 Re, 12 hydro.

21. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 20, trong d6 Re, duge chon tir
nhém bao gém hydro, Cy alkyl, C,¢ haloalkyl, C, hydroxyalkyl, C;-Cs alkoxy, Ci.¢
haloalkoxy, C,.¢-alkoxy-C,.¢-alkyl,

hoic R, durge chon tir nhom bao gdm -(CHy)q-Cs.6 xycloalkyl, -(CHy)g-aryl, -(CHy),-
C, heteroalixyclyl, -(CH,)4-heteroaryl , ma c6 th8 dugc thé bdi mot hodc nhiéu phén tir thé
duoc chon tir nhém bao gém halogen, C4 alkyl, C,4 haloalkyl, C,4 alkoxy, Cs.s xycloalkyl,
-(CH,)4-CONR 23R4, -(CHy)¢-SO,R 3, va -(CH;)q-NR23SO,R 4, trong do6

Ry3, va Ryy doc 1ap dugc chon tir nhém bao gém hydro, C,.¢ alkyl dugc thé hoic khong
duoc thé, -CN, Cs xycloalkyl dugc thé hoic khong duoc thé, Cp heteroalixyclyl dugc thé

hoic khong duge thé; va
qla sb nguyén dugc chon tr 0, hodc 1.

22. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 21, trong d6 Rg, dugc chon tir
nhém bao gdm hydro, -(CH,)C(CHs)s, phenyl, phenyl duoc thé bai 1 dén 3 halogen,
CH(CH3)OC(CHj)3, -CH,-phenyl-OCH;, -phenyl-OCHj;, -CH,-xyclohexyl-CH,CO,H,
CH,-xyclohexyl-CH,CONH, CH,-xyclohexyl-CH,-tetrazolyl, -CH,-xyclohexyl-CH,OH,
CH,-xyclohexyl-NHSO,CH; .CH,-xyclohexyl-NHSO,CH,CF; .CH,-xyclohexyl-CH,CN,
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CH,-phenyl-CH,CO,H, -CH,-phenyl-CH,CONH, -CH,-phenyl-CH,CONH,CH; -CH,-
phenyl-CH,-tetrazolyl, -CH,-phenyl-CONH, -CH,-phenyl-SO,NH-xyclopropyl, -CH,-
phenyl-SO,CH; ~ -CH,-phenyl-NHSO,CF; ~ -CH,-phenyl-NHSO,CH;,  -CH,-phenyl-
NHSO,CHF, -CH,-pyridyl-CH3 -CH,-pyridyl-SO,CHj3 -CH,-pyridyl-CH,CONH, -CH,-
pyrimidyl-NHSO,CHj; -CH,-piperidyl-COCHj;, -CH,-piperidyl-SO,CH; -CH,-piperidyl-
- SO,CF;,  -CH,-thienyl-CH,CO,H,  -CH,-xyclobutyl-CH,CO,H, -CH,-xyclobutyl-
CH,CONH,, -CH,-xyclobutyl-CO,H, -CH,-xyclobutyl-CONH, -CH,-tetrahydrothiopyryl, -
CH,-xyclopentyl, -CH,-xyclohexyl, -CH,-tetrahydrofuranyl, -CH,-tetrahydropyranyl, -CH,-
oxetanyl, va -CH,-pyranyl.

23. Hop chét theo mdt diém bét ky trong s6 cac diém tir 1 dén 22, trong d6 R, 14 hydro.

24. Hop chit theo diém bt ky trong sb cac diém tir 1 dén 19, trong d6 R, va R, duoc két
hop d tao thanh hé vong duoc chon tir Cs.6 xycloalkyl dugc thé hoic khong dugc thé, va
C,.5 heteroalixyclyl dugc thé hoic khong dugc thé.

25. Hop chit theo mot diém bét ky trong s6 cac diém tir 1 dén 24, trong d6 R, Rg, va Ry doc
lap dugc chon tir hydro, C,¢ alkyl dugc thé hoic khong dugc thé, aryl-C, alkyl dugc thé
hodc khong duoc thé, heteroaryl-C, ¢ alkyl dugc thé hoic khong dugc thé va aryl dugc thé
hoic khéng dugc thé.

26. Hop chét theo mot diém bét ky trong sb cac diém tir 1 dén 25, trong d6 Ry, Rg, va Ry doc
1ap dugc chon tir hydro, C,¢ alkyl, C,.¢ haloalkyl, C,.¢ hydroxyalkyl, va aryl.

27. Hop chét theo mot diém bat ky trong sb cac diém tir 1 dén 26, trong d6 R;, Rg, va Rg doc
1ap dugc chon tir hydro, C,4 alkyl, C;.4 haloalkyl, va C;4 hydroxyalkyl.

28. Hop chét theo mot diém bét ky trong s6 cac diém tir 1 dén 27, trong d6 R;, Rg, va Rg doc
1ap véi nhau dugce chon tir hydro, metyl, etyl va tert-butyl.

29. Hop chét theo mot didm bét ky trong s cac diém tir 1 &n 27, trong d6 hé vong B 1a aryl
hoac heteroaryl.
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30. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 29, trong d6 it nhit mot trong s
Ry4a va Ryp khong phai hydro.

31. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 30, trong d6 hé vong B duoc chon
tlr vong aryl c6 6 canh c6 Ry, & vi tri para hodc vi tri meta, vong heteroaryl c6 6 canh c6 Ry,

0 vi tri para hodc vi tri meta, hoic heteroaryl c¢6 5 canh ¢ Ry, & vj tri 2 hodc 3.

32. Hop chit theo mot diém bt ky trong s6 c4c didm tir 1 dén 3 1, trong d6 hé vong B duoc
chon tir nhém bao gdm phenyl, pyridyl, pyrazolyl, pyridazinyl, pyrimidinyl, naphthyl va
furanyl.

33. Hop chét theo mot didm bét ky trong s& céc diém tir 1 dén 28, trong d6 hé vong B 1a

vong C,-Cy heteroalixyclyl hai vong.

34. Hop chit theo diém 33, trong d6 vong C,-Cy heteroalixyclyl hai vong dugc chon tir 2H-
benzo[b][1,4]oxazin-3(4H)-on, 3,4-dihydroquinolin-2(1H)-on, 1,2,3,4-tetrahydroquinolin,
3,4-dihydro-2H-benzo[b][1,4]oxazin, 2,3-dihydrobenzo[d]oxazol, 2,3-dihydro-1H-
benzo[d]imidazol, indolin, va 1,3-dihydro-2H-benzo[d]imidazol-2-on, va benzo[d]oxazol-
2(3H)-on.

35. Hop chit theo mot diém bAt ky trong s6 cac didm tir 1 dén 34, trong d6 n 14 s6 nguyén

duoc chon tir nhém bao gém 1,2,3va4.
36. Hop chét theo mot diém bt ky trong s6 cac didm tr 1 dén 34, trong d6n1a 0.

37. Hop chat theo mot diém bt ky trong sb cac diém tir 1 dén 36, trong d6 p 1a s6 nguyén
dugc chon tir 0, 1 hoiic 2.

38. Hop chét theo mot diém bt ky trong sb cac didm tir 1 dén 37, trong d6 p 1a 0.

39. Hop chét theo diém 1, trong d6 hop chat nay dugc chon tir nhém bao gdm:

-218-



N N
A
0
FhF
NP
N N4”w
PO
TEA
0

30171

-219-



30171

¢ %59%5 3

-220-



30171

,F ,FF , FM|©|/
S O, rOa T
F NA NA AM F*@ AiF

-221-



30171

-222-



30171

Foo NH, NH

N

NH, 2
0 F FF N-N
*s. FLF o\vL— fFp N FULF
/  NH S~NH N
6! H
g ) g
=
)\KKN NJ\%N N)\KKN
H H

-223-



o)
N F F
X FF FUF  HN
Q
0=5—
P
N4\|N NH NI&N | N
=
A A, A AN
H Ho ¢
A = A S
o)
b b
0 0
H,N H,N
Nl/*N F N|/§N cl
F
Ac " A
b b
0
H,N
NN cl =N
| 2 2l
7
o e
Ho opo
b b
F
F
| E NN
N F
HO HN
F 0 NN

30171

-224-



30171

o~
T
z ~zT
o O
7\
P4 \\|N/
— =z pd
z
INv _VIN TR
w
/
\ b
-
>
(V8
w (1
[T
w T
- (@]
o (o)
\IIN
\_ 2N~
(&) _/ =T o
z—<]
z _VIN w
{
L —
ZT
[T
o L
=z ™
N
T

-225-



30171

NH,

-226-



30171

-227-



30171

-228-



30171

(o]
H,N H N N
lK\@\/H N \H/\©\/H I |/ I N
V\.r ~ © A
N%/N N\/N

H,N . H,N
\ﬂ/\©\/H i 'JN\>\ %H A
° A AS > A
N N Ny N
/—0

Nxr N
F
F
F
F>I\O
H,N H,N
T A O
° A ° A
Na N NN

-229-



30171

NH,

HO

-230-



30171

N\
\N N/ _z \ \
] ) z
Z o N  and
L =z = ZT
= = -
w INv A\ N
\ / b=
~ = Z—
| \/\
e o /4 2
(o] N _Z
- ~ 4
I /S\
_ S - ahe}

e) w
S
\
Z— T
Zz =z
A\ \ A z— = -
L
¢ N\ Zz7X Al -
ZT L F _ z
. z z Zz—
H [0g ¢~
z
.. o [ x
o zT o
/S\
) w 7
77 N
0" ;
[

F
-231-

z
A .
[Ty
w
(@) o /
\/\N/
=z
T
=
2= (18
L
N
A .
[T



H,N" S0
0
gie)

/S’

30171

-232-

OH



30171

H,N

-233-



30171

Th
Z/ N\
TR N|A_
T —
Z—\ b4
>_7
T
L
N |
Ouc_qu
Z
=\
z P
=z
zZ
(TR I

NH,

”TMM\VJNIA

-234-



30171

F
F " F
hoF Vﬂ': b F V\/@XF
AN "
0 Ne N HO NN
OH
b b
HO FF o F
o F V F V F
H F
N _ N H N
g © AN
o X OH Ns _N .
, va
o) F o
g F V\/@X
oA
OH N%/N

40. Duge phim chira hop chét theo diém bt ky trong sb cac diém tir 1 dén 39 va it nhit mot

ta dugc dugc dung.
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