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Linh vire ky thuit dwoc dé cap

Nhin chung, sang ché nay dé cap dén cac pyrimidin dugc thé heteroaryl méi va cach sir
dung chung l1am chét tri liéu, vi dy, 1am céc chit e ché cia LRRK2.

Tinh trang k§ thuit ciia sang ché

Cac bénh thodi héa than kinh, nhu bénh Parkinson, bénh xo cing cit bén teo co
(amyotrophic lateral sclerosis-ALS), bénh Alzheimer, bénh sa sut tri tué¢ thé Lewy, va bénh
Huntington anh hudng dén hang triéu ngudi. Bénh Parkinson 14 rbi loan hé van dong ngay
cang ndng man tinh dac trung béi hién tugng thoai hoéa chon loc va hién tugng chét té bao
clia cc té bao than kinh tic dong dopamin trong ving chit den ciia ndo. Hién tugng nay
lam cho cac bénh nhan ¢ kha ning bi sut kém trong viéc dan dit va kiém soét cac chuyén
dong ctia minh. Nhin chung, nguyén nhan cua bénh nay dugc xem la tan phét va chua biét,
nhung da dat dugc céac tién bd dang ké trong viéc hiéu vé bénh trong 15 ndm qua.

Co s& gen cia bénh nay va cac co ché gdy bénh di kém da dan dén sy khao sat ti mi vé gen
ma hoa protein don vi 1dp lai kinaza giau leuxin 2 (LRRK?2) va su gén lién cua noé v6i bénh
Parkinson di truyén (Paisan-Ruiz va cong sw, Neuron, Tap sb 44(4), 2004, 601-607).
LRRK?2 Ia thanh vién cta hg protein ROCO va ¢6 chung nam mién dugc bao toan véi tht
ca cac thanh vién ho khac. Nhidu dot bién sai nghia d6i véi gen LRRK2 da dugc lién hé
t6i bénh Parkinson do di truyén theo tinh trdi nhidm sic thé thuong trong cac nghién ciu
gia dinh (Trinh and Farrar, Nature Reviews in Neurology, Tap s6 9, 2013, 445-454; Paisan-
Ruiz va cdng su, J. Parkinson’s Disease, Tép s6 3, 2013, 85-103). Dot bién ¢6 tinh gay
bénh thong thudng nhit, G20198S, xay ra trong mién kinaza dugc bao toan & mirc cao cla
LRRK?2 (xem tai liéu: Gilks va cong su, Lancet, Tap sb 365, 2005, 415-416). Cac nghién
ctru in vitro thé hién dot bién gén lién véi bénh Parkinson din dén hoat tinh LRRK2 ting
va tdc do thuy phan GTP giam (Guo va cong su, Experimental Cell Research, Tap sb
313(16), 2007, 3658-3670). Bang chung nay cho thiy hoat tinh kinaza va hoat tinh GTPaza
ctia LRRK2 1a quan trong déi V(’ﬁ su phat sinh bénh va mién kinaza LRRK2 c6 thé diéu
hoa chtrc nang LRRK?2 téng thé (xem tai liéu: Cookson, Nat. Rev. Neurosci., Tap sb 11,

2010, 791-797).
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Trong khi d& dat dugc su tién bd trong linh vurc nay, thi vAn con ¢6 nhu ciu vé cac chit trc
ché dugc cai thién cta thu thé LRRK?2 ma hitu ich cho viéc didu tri cac bénh thoéi héa than
kinh khac nhau, nhu bénh Parkinson, bénh Alzheimer va bénh xo ctimg cdt bén teo co.
M6 ta chi tiét sang ché

Pugc d& xuit trong ban md ta nay 1 cac hgp chit ma hitu ich trong vai trd 14 chit trc ché
cia LRRK2. Sang ché nay con dé xuét cac ché phdm, bao gdm ca cac ché phim duoc, kit
ma bao gdm céc hop chét, va cac phuong phap st dung (hodc cho ding) va tao ra cac hop
chat. Sang ché nay con d& xuét cac hop chat hodc ché phadm ctia ching dé st dung trong
phuong phép didu tri bénh, r6i loan, hodc tinh trang ma do, it nhit 1a mot phan, LRRK2
lam trung gian. Hon nita, sang ché nay con d& xuit cac cach st dung céc hop chét hozc ché
phém cua chung trong viéc san xuét dugc phém dung cho viéc diéu tri bénh, 161 loan, hoic
tinh trang ma do, it nhét 12 mot phéan, LRRK?2 1am trung gian.

Theo mot phuong an, sang ché d& cap dén hop chét c6 cong thirc I:

X
HN N~ "R3
R1-N" X\, ~R*
N=
R® I

hodc mubi duoc dung, chét twong tw dugc doteri hoa, tién duoc chét, chit ddng phan
1ap thé, hodc hdn hop ctia cac chét ddng phan lap thé cta no, trong do:

R! 14 xycloalkyl dugc thé mot cach tly ¥ hodc, khi R’ 1a -CR**RR” trong d6 R>* 1a
triazol-2-yl duoc thé mot cach tuy ¥, R! 1a xycloalkyl dugc thé mot cach tiry ¥ hodc Ci.s
alkyl tuy y dugc thé bang halo;

R? 1a halo, xyano, C1.¢ alkyl dugc thé mot cach tuy ¥, C1.6 alkenyl dugc thé mot cach
tuy y, Ci-6 alkynyl duogc thé mot cach tuy ¥, xycloalkyl dugc thé mot cach tiy ¥, Ci-6 alkoxy
duoc thé mot cach tiry ¥, xycloalkoxy duge thé mot cach tiy ¥, Ci-6 alkylthio dugc thé mot
céch tity ¥, C1.6 alkylsulfonyl dugc thé mét cach tiry ¥, -C(O)R', hodc -C(ON(R')(R'?);

R3 12 C16 alkoxy dugc thé mot cach tuy ¥, xycloalkyl duoc thé mét cach tuy v,
xycloalkoxy dugc thé mét cach tuy y, Cis alkylthio dugc thé mot cach tuy vy, Cis
alkylsulfonyl dugc thé mdt cach tiy ¥, hodic -NR")(R'™);

R* 14 hydro hodc halo;

R’ 1a hydro, halo, xyano, Ci.¢ alkyl dugc thé mot cach tuy v, Ci-6 alkenyl dugc thé
mot cach tuy y, Ci.6 alkynyl dugc thé mét cach tiy vy, xycloalkyl dugc thé mot cach tiy v,

2
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heteroxyclyl dugc thé mot cach tiy ¥, heteroaryl dugc thé mot cach tly ¥, Ci-6 alkylthio
dugc thé mot cach tiy ¥, Ci.s alkylsulfonyl dwogc thé mot cach tiy y, -C(O)R', hozc -
C(ONR™R™);

RS va R” mdi nhém doc 14p 12 H hoic Ci. alkyl dugc thé mdt cach tuy §;

m&i R doc 1ap 1a C16 alkyl dugce thé mot cach tiry ¥ hode Cius alkoxy duge thé mot
cach tuy y; va

R!! va R'2 m3i nhém ddc 1ap 13 hydro, Ci.6 alkyl duge thé mot cach tiry ¥, xycloalkyl
duge thé mot cach tiry v, hodc R!! va R!? cung nhau tao thanh nhém heteroxyclyl duoc thé
mot cach tuy y.

Theo mot phuong an, sang ché @& cap dén hop chét ¢6 cong thirc II:
|
HN)\N/ R?1
/ '“N
(RP)m~ A N
II

hodc mudi duge dung, chét twong tu dugce doteri hoa, tién dugc chét, chét déng phan
1ap thé, hodc hdn hop cla cac chit ddng phan lap thé ctia né, trong do:

R2 13 halo, xyano, Cis alkyl, Cis haloalkyl, Ci.¢ alkoxy, Cis haloalkoxy,
xycloalkyl, xycloalkoxy, xycloalkylalkyl, xycloalkylalkoxy, hogc -C(O)R%,;

R2! 1a xycloalkyl dugc thé mot cach tuy ¥, heteroaryl, Ci6 alkoxy, -S-Ci6 alkyl,
hodc -N(R*)(R%);

m b%mg 0, 1,2, 3, hoac 4;

mdi R2? doc 1ap 13 halo, xyano, Ci alkyl, Ci.6 haloalkyl, Ci.6 hydroxyalkyl, Ci-6
alkoxyalkyl, Ci.6 xyanoalkyl, C1.s aminoalkyl, Ci.¢ alkylsulfonyl, Ci.¢ alkylsulfonylalkyl,
xycloalkyl, xyanoxycloalkyl, xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl,
alkylheteroxyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkylheteroarylalkyl,
heteroarylxycloalkyl, alkylheteroarylxycloalkyl, amido, amidoalkyl, hodc -C(O)R?®, trong
d6 Ci.s alkyl, C1- haloalkyl, Ci.s hydroxyalkyl, Cis alkoxyalkyl, Ci-6 xyanoalkyl, Ci
aminoalkyl, Cis alkylsulfonyl, Cis alkylsulfonylalkyl, xycloalkyl, xyanoxycloalkyl,
xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl, alkylheteroxyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, alkylheteroarylalkyl, heteroarylxycloalkyl, va
alkylheteroarylxycloalkyl dugc thé mot cach tly y; hodc
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hai R? cung véi nguyén ti ma chung gén vao tao thanh xycloalkyl hodc
heteroxyclyl, trong d6 xycloalkyl va heteroxyclyl dugc thé mot cach tuy v;

R2 1a Ci6 alkyl, C1.6 alkoxy, -N(R?"),, hodc heteroxyclyl, trong d6 Ci.s alkyl, Ci.6
alkoxy va heteroxyclyl dugc thé mot cach tiy v;

R24 va R?® mbi nhém ddc 14p 13 hydro hodc Ci.6 alkyl duoc thé mot cach tiy y; hodc

R2* vi R® clng v6i nguyén tir ma ching gin vao tao thanh heteroxyclyl dugc thé
mdt cach tuy y;

R26 13 Ci alkyl hodc heteroxyclyl, trong d6 Ci alkyl, Cis haloalkyl, va
heteroxyclyl doc lap 1a tuy y dugc thé bang mét hoic nhiéu nhém thé duge chon tir halo,
xyano, hydroxy, Ci.s alkoxy, va Ci. alkylsulfonyl;

mdi R?’ doc 1ap 1a H hoic Ci.6 alkyl duge thé mét cach tuy y;

va A 1a vong heteroxyclyl hodc heteroaryl dugc ngung tu v6i pyrazol.

Theo mot sb phuong an, hop chét trong Bang 1A, 1B, 2A hodc 2B, hodc 1a mubi duge
dung, chét twong tu dugc doteri hoa, tién dugc chét, chat hd bién, chét déng phan 1ap thé,
hoiic hdn hop ctia cac chit ddng phan 1ap thé cta no.

Theo mot phuong 4n khac, sang ché @& cap dén ché phim dugc bao gbm hop chét nhu
duoc thé hién trong Bang 1A, 1B, 2A hodc 2B, hodc mubi duge dung, chét tuong tu dugc
doteri héa, tién dugc chit, chit hd bién, chét dong phan 13p thé, hoic hdn hop ctia cac chat
ddng phan 1ap thé ctia n6, va chit mang, chét pha loang, hodc ta duoc dugc dung.

Theo mot phuong an khac, sang ché d& cap dén phuong phép diéu tri bénh hoic tinh trang
do, it nhat mdt phan do LRRK?2 lam trung gian, phwong phéap nay bao gbm cho d6i tuong
can diéu tri st dung luong hiru hiu ché phém dugc bao gém hop chét nhu dugc thé hién
trong Bang 1A hodc Bang 1B, hodc mudi dugc dung, chét tuong tu dugc doteri hoa, tién
duogc chit, chét hd bién, chit ddng phan 1ap thé, hodc hdn hop clia céc chét dong phén lap
thé cta no, va chét mang, chét pha loang, hodc ta dugc dugc dung.

Theo mdt phuong an khac, sang ché @ cap dén ché pham dugc bao gdm hop chét nhu
dugc thé hién trong Bang 1A hodc Bang 1B, hodc mubi duge dung, chét tuong tu dugc
doteri hoa, tién duoc chét, chit hd bién, chit dﬁ“)ng phén lap thé, hodc hdn hop cua céac chét
ddng phan 1ap thé ctia n6, va chit mang, chét pha loang, hodc ta duoc dugc dung.

Theo mét phuong an khac, sang ché d& cap dén phuong phép diéu tri bénh hoic tinh trang
do, it nhat mot phan do LRRK?2 lam trung gian, phuong phép nay bao gbm cho dbi tugng

cin didu tri st dung lwgng hitu hiéu ché phém duoc bao gém hop chét nhu dugc thé hién
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trong Bang 1A hodc Bang 1B, hodc mudi dugc dung, chit twong tu duge doteri hoa, tién
duoc chét, chit hd bién, chit ddng phan 1ap thé, hosic hdn hop clia cac chat ddng phan 18p
thé cia nd, va chit mang, chit pha lodng, hoic t4 dugc duge dung. Theo mdt phwong 4n
khac, sang ché dé cap dén phuong phap diéu tri bénh hodc tinh trang do, it nhit mot phan
do LRRK2 lam trung gian, phuong phép nay bao gbm cho dbi tuong can diéu tri sir dung
luong hitu hiéu dugce phém bao gém hop chit nhu dugc thé hién trong Bang 1A, 1B, 2A
hodc 2B, hodc mubi duge dung, chét tuong tu dugc doteri hoa, tién duoc chét, chét hd bién,
chit ddng phan 1ap thé, hoic hdn hop cia céc chét ddng phan 1ap thé cia né, va chét mang,
chét pha lodng, hoic t4 duge duge dung.
Phén mé ta clia ban mo ta ndy dua ra cac phuong an 14y 1am vi du vé cong nghé nay. Tuy
nhién, cin luu ¥ ring viéc mo ta nhu vay khong dugc du dinh nhu 14 mot gidi han pham vi
cla sang ché ma thay vao d6 1a phan md ta dugc dua ra dang céc phuong an 14y 1am vi du.
1. Pinh nghia
Nhu dugce sir dung trong ban mo ta sang ché, cac tir, cum tir va ky hiéu sau day thudong c6
v nghia nhu dugc néu dudi day, trir khi ngft canh ma chiing dugc st dung chi ra khac.
D4u gach ngang (“-”) khong ndm gifta hai chit cai hogc ky hiéu duoc str dung dé chira
diém gin cho nhém thé. Vi dy, -C(O)NH> duge gin vao nguyén tir cacbon. Déu gach ngang
& trude hodc sau nhom héa hoc chi dé thuan tién; cac nhom héa hoc ¢ thé dugc md ta ma
khong can d4u ngach ngang hoic v6i mot hodc nhiéu diu gach ngang ma khong lam mat
di y nghia thong thudng cua chiing. Pudng lugn séng hodc dudong dut nét duge v€ qua mot
dudng théng trong cAu tric bidu thi diém gin dugc chi dinh cia mot nhom. Trir khi can
thiét vé& mat hoa hoc hoic cu triic, khong c6 dinh huéng hodc 14p thé hoa duoc chi dinh
hodc dugc ngu vy 1a phai theo tht ty trong d6 nhém hoéa hoc duge viét hodic dit tén
Tién t§ “Cu” chi nhém dudi day c6 tir u dén v nguyén t& cacbon. Vi du, “Ci.¢ alkyl” chi
nhom alkyl c6 tir 1 dén 6 nguyén tir cacbon.
Chi dan "khoang" cho gia tri hodc tham sb & day bao gdbm (va md t&) cac phuong 4n truc
chi ban than gia tri hodc tham s6 d6. Theo céc phuong an nhét dinh, thuat ngit “khoang”
bao gébm lwgng dugc chira+ 10%. Theo cac phuong an khac, thudt ngir “khoang” bao gdm
lugng dugce chi ra + 5%. Theo cac phuong an nhét dinh khéc, thuat ngit “khoang” bao gdm
luong duogc chi ra £ 1%. Cling vay, d6i voi thuat ngit “khoang X bao gbm mo ta vé “X.
Ciing vay, cac dang s it “mot” va “nay” bao gdm céc chi dan s6 nhiéu trir khi ngft canh rd

rang chi ra khéc. Do d6, vi dy, chi dan “hop chéat” bao gbm nhiéu hop chét nhu vay va chi



43877 6/133

dan “thir nghiém” bao gdm chi dAn mot hodc nhiéu thir nghiém va c4c tht nghiém twong
duong dugc nguoi co hiéu biét trung binh trong linh vyc nay biét.

“Alkyl” @& cap dén mach hydrocacbon bao hoa khong phin nhanh hogc phén nhanh. Nhu
duoc st dung trong ban md ta nay, alkyl cé tur 1 dén 20 nguyén tir cacbon (tirc 13, Ci20
alkyl), 1 dén 8 nguyén tir cacbon (tirc 13, Ci.s alkyl), 1 dén 6 nguyén ti cacbon (tic 13, Ci-
¢ alkyl) hodc 1 dén 4 nguyén tir cacbon (tirc 13, C14 alkyl). Cac vi du v& cac nhom alkyl
bao gdm metyl, etyl, propyl, isopropyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, pentyl, 2-
pentyl, isopentyl, neopentyl, hexyl, 2-hexyl, 3-hexyl va 3-metylpentyl. Khi gbc alkyl c6 sb
nguyén tr cacbon cu thé duoc dit tén hoa hoc hodc duge nhan dién boi cong thirc phén ti,
tAt c& cac chit ddng phan vi tri ¢6 s6 cacbon c6 thé dugc bao gém; do @6, vi du, “butyl”
bao gdm n-butyl (tirc 1a -(CH2)3CHs), sec-butyl (tc 12 -CH(CH3)CH2CH3s), isobutyl (tirc
1a -CH,CH(CH3),) va tert-butyl (tic 1a -C(CHs)3); va “propyl” bao gdm n-propyl (trc
14 -(CH2)>CHj3) va isopropyl (ttirc 1a -CH(CHz)).

Cé4c tén hoa hoc thay thé nhét dinh thuong dugc st dung c6 thé dugc str dung. Vi du, nhém
héa tri hai nhu nhém “alkyl” héa tri hai, nhom “aryl” héa tri hai, v.v., cling c6 thé duoc goi
13 nhém “alkylen” hodc nhém “alkylenyl”, nhém “arylen” hodc nhom “arylenyl”, twong
tng. Ciing vay, trir khi duge chi dinh mot cach 18 rang khac, khi cac dang két hop clia céc
nhém duge @& cap dén trong ban md ta nay dudi dang mot gbc, vi du: arylalkyl hodc
aralkyl, nhém dugc néu cubi cling chtra nguyén tor ma gbe d6 gin véi phén con lai cua
phan tu

“Alkenyl” d& cap d&n nhém alkyl chira it nhit mot lién két d6i cacbon-cacbon va c6 tir 2
dén 20 nguyén tir cacbon (tirc 13, Ca-20 alkenyl), 2 dén 8 nguyén tir cacbon (tuc 1a, Cag
alkenyl), 2 dén 6 nguyén tir cacbon (tirc 13, Cz.s alkenyl) hodc 2 dén 4 nguyén tir cacbon
(trc 14, Cr-4 alkenyl). Céc vi du vé cac nhém alkenyl bao gdm etenyl, propenyl, butadienyl
(bao gdm 1,2-butadienyl va 1,3-butadienyl).

“Alkynyl” d& cap dén nhém alkyl chua it nhit mot lién két ba cacbon-cacbon va c6 tir 2
dén 20 nguyén tir cacbon (tirc 1a, Ca-20 alkynyl), 2 dén 8 nguyén tir cacbon (tuc 13, Cas
alkynyl), 2 dén 6 nguyén t cacbon (tuc 13, Ca.6 alkynyl) hodc 2 dén 4 nguyén tir cacbon
(ttrc 13, C.4 alkynyl). Thuét ngit “alkynyl” cling bao gdm céc nhém ma c6 mot lién két ba

va mot lién két doi.



“Alkoxy” dé cap dén nhom “alkyl-O-”. Cac vi du vé cac nhom alkoxy bao gdm metoxy,
etoxy, n-propoxy, iso-propoxy, n-butoxy, tert-butoxy, sec-butoxy, n-pentoxy, n-hexoxy va
1,2-dimetylbutoxy.

“Alkoxyalkyl” d& cap dén nhom “alkyl-O-alkyl”.

“Alkylthio” d& cap dén nhém “alkyl-S-".

“Alkylsulfinyl” dé& c4p dén nhoém “alkyl-S(O)-".

“Alkylsulfonyl” dé cap dén nhom “alkyl-S(O),-".

“Alkylsulfonylalkyl” d& cap dén -alkyl-S(O)-alkyl.

“Axyl” d& cap dén nhém -C(O)RY, trong d6 RY 12 hydro, alkyl, alkenyl, alkynyl, xycloalkyl,
heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl, mdi nhém ndy ¢ thé dugc thé mot cach
tlly ¥, nhu dugc x4c dinh trong ban mo ta nay. Céac vi du v& axyl bao gdbm formyl, axetyl,
xyclohexylcarbonyl, xyclohexylmetyl-carbonyl va benzoyl.

“Amido” d& cap dén ca hai nhém “C-amido” ma dugc goi 1a nhém -C(O)NR'R” va nhém
“N-amido” ma dugc goi 1a nhém -NRYC(O)R?, trong d6 RY va R* doc lap la hydro, alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi nhém
nay c6 thé duge thé mot cach tiy ¥, nhu duge xac dinh trong ban md ta nay, hodc RY va R
cung nhau tao thanh xycloalkyl hodc heteroxyclyl; mdi nhém nay c6 thé dugc thé mot cach
tity y, nhu dugc xac dinh trong ban md ta nay.

“Amidoalkyl” d& cap dén nhém alkyl dugc xé4c dinh trén day, trong d6 mot hodc nhiéu
nguyén tir hydro dugc thay thé bang nhém amido.

“Amino” dé cap dén nhom -NRYR? trong d6 RY va R? doc 1ap 1a hydro, alkyl, alkenyl,
alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hogc heteroaryl; mdi nhém nay c6 thé
duoc thé mét cach tiry v, nhu duge xac dinh trong ban md t nay.

“Aminoalkyl” @& cap dén nhom “-alkyl-NRYRZ,” trong d6 RY va R* doc 14p 1a hydro, alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi nhém
nay c6 thé duoc thé mot cach tuy y, nhu dugc xac dinh trong ban mo ta nay.

“Amidino” d& cap dén -C(NRY)(NR?%), trong d6 RY va R” ddc 1ap 1a hydro, alkyl, alkenyl,
alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi nhém nay c6 thé
duoc thé mét cach tiy v, nhu duge xac dinh trong ban mod ta nay.

“Aryl” dé cap dén nhém vong cacbon thom cé vong don (vi du mot vong) hodc da vong
(vi du hai vong hodc ba vong) bao gdm cac hé ngung tu. Nhu dugc sir dung trong ban md

ta nay, aryl c6 6 &én 20 nguyén tir cacbon trén vong (tic 13, Ce.20 aryl), 6 dén 12 nguyén tir
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cacbon trén vong (tirc 13, Ce.12 aryl), hodc 6 dén 10 nguyén tir cacbon trén vong (tc 1a, Ce.
10 aryl). Cac vi du v& céc nhém aryl bao gdbm phenyl, naphtyl, fluorenyl va anthryl. Aryl,
tuy nhién, khong bao gdm hoic chdng 14n theo bét ky cach ndo véi heteroaryl duge xac
dinh dudi day. Néu mot hodc nhiéu nhém aryl dugc ngung tu v6i heteroaryl, h¢ vong tao
thanh 13 heteroaryl. Néu mot hodc nhiéu nhém aryl dugc ngung tu véi heteroxyclyl, hé
vong thu dugc 13 heteroxyclyl.

“Arylalkyl” hodc “Aralkyl” d& cap dén nhém “aryl-alkyl-".

“Carbamoyl” dé cap dén c4 hai nhém “O-carbamoyl” ma goi 1a nhém

-0-C(O)NRYR? va nhém “N-carbamoyl” ma goi 1a nhom -NRYC(O)OR?, trong d6 RY va R?
doc 1ap 1a hydro, alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc
heteroaryl; mdi nhém nay c6 thé duoc thé mot cach tuy ¥, nhu duge xac dinh trong ban md
ta nay.

“Carboxyl este” hodc “este” @& cap dén ca hai -OC(O)R* va -C(O)ORX, trong d6 R* la
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi
nhém ndy c6 thé dugce thé mot cach tiy v, nhu dugc xac dinh trong ban mo ta nay.
“Xyanoalkyl” dé cap dén nhom alkyl duoc xac dinh trén déy, trong d6 mot hodc nhidu
nguyén tr hydro dugc thay thé bang nhém xyano.

“Xycloalkyl” @& cap dén nhom alkyl vong béo hoa hodc khong bao hoa mot phin c6 vong
don hodc da vong bao gdm céc hé vong ngung tu, cd lién két cAu ndi va vong xodn. Thuat
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ngit “xycloalkyl” bao gbm cac nhém xycloalkenyl (tirc 12 nhém vong c6 it nhit mot lién
két d61) va cac hé nhan ngung tu vong cacbon co it nhét mot nguyén tir cacbon sp? (ttc 13,
it nhat mot vong khong thom). Nhu duge st dung trong ban mo ta nay, xycloalkyl co tir 3
dén 20 nguyén tir cacbon trén vong (tic 1a, Cs-20 xycloalkyl), 3 dén 12 nguyén t& cacbon
trén vong (tie 13, Cs.12 xycloalkyl), 3 dén 10 nguyén tir cacbon trén vong (tic 13, Cs-10
xycloalkyl), 3 dén 8 nguyén tir cacbon trén vong (ttc 13, Cs-s xycloalkyl), hoac 3 dén 6
nguyén ti cacbon trén vong (tire 1a, Cs-6 xycloalkyl). Cac nhom mot vong bao gbm, vi duy,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va xyclooctyl. Cac nhom
nhidu vong bao gdm, vi dy, bixyclo[2.2.1]heptanyl, bixyclo[2.2.2]octanyl, adamantyl,
norbornyl, decalinyl, 7,7-dimetyl-bixyclo[2.2. 1]heptanyl va cac nhém tuong tw. Ngoai ra,
thuat ngit xycloalkyl dugc du dinh bao gdm bét ky vong khong thom nao ma c6 thé duoc

ngung tu v4i vong aryl, bét ké co gan vao phén con lai ctia phan tir hay khong. Hon nia,



xycloalkyl cling bao gbm “spiroxycloalkyl” khi c¢6 hai vi tri thé trén ciing mot nguyén ti
cacbon,, vi du spiro[2.5]octanyl, spiro[4.5]decanyl, hogc spiro[5.5Jundecanyl.
“Xycloalkoxy” dé cap dén “-O-xycloalkyl.”

“Xycloalkylalkyl” d8 cap dén nhom “xycloalkyl-alkyl-.”

“Xycloalkylalkoxy” d& cap dén “-O-alkyl-xycloalkyl.”

“Guanidino” dé& cip dén -NRYC(=NR?(NR'R?), trong d6 mdi RY va R* doc 14p 1a hydro,
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi
nhém nay co thé duoc thé mot cach tiy ¥, nhu duge x4c dinh trong ban md ta nay.
“Hydrazino” dé cap dén -NHNH,.

“Imino” d& cap dén nhém -C(NRY)R?, trong d6 R¥ va R” mdi nhém doc 1p 1a hydro, alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi nhém
nay co thé dugc thé mot cach tly y, nhu dugce xac dinh trong ban mo ta nay.

“Imido” @& cép dén nhém —C(O)NRYC(O)R?, trong d6 RY va R mdi nhém ddc 1ap 1a hydro,
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi
nhém nay c6 thé dugce thé mot cach ty y, nhu duge xac dinh trong ban md ta nay.
“Halogen” hodc “halo” d8 cap dén cac nguyén ti cia nhom VIIA trong bang tudn hoan
cac nguyén td ho4 hoc, nhu flo, clo, brom, hodc i6t.

“Haloalkyl” d& cap dén nhom alkyl phan nhéanh hodc khong phén nhanh dugc xac dinh trén
day, trong d6 mot hodc nhiéu nguyén tir hydro dugc thay thé bang halogen. Vi duy, trong
d6 gbe dugc thé bang nhidu hon mot halogen, nd c6 thé duoc dé cap dén bang céch sir
dung mét tién td tuwong tmg véi sé lugng cac gdc halogen gén vao. Dihaloalkyl va
trihaloalkyl dé cap dén alkyl dugc thé bang hai (“di””) hogc ba (“tri”) nhém halo, ma c6 thé
la, nhung khong nhét thiét 13, cing mot halogen. Cac vi du vé& haloalkyl bao gdm
triflometyl,  diflometyl, flometyl, triclometyl,  2,2,2-trifloetyl,  1,2-difloetyl,
3-brom-2-flopropyl, 1,2-dibrometyl va cdc nhom tuong tu.

“Haloalkoxy” d& cp dén nhém alkoxy dugc xé4c dinh trén day, trong d6 mdt hodc nhiéu
nguyén t& hydro dugc thay thé bang halogen.

“Hydroxyalkyl” d& cap dén nhom alkyl dugce x4ac dinh trén day, trong d6 mot hodc nhiéu
nguyén ti hydro dugc thay thé bang nhom hydroxy.

“Heteroalkyl” d& cap dén nhom alkyl trong d6 mot hodc nhidu nguyén ti cacbon (va
nguyén ti hydro lién quan bét ky) mdi nhém doc 1ap duge thay thé bing nhém nguyén ti

khac loai gibng hodc khéc nhau, v6i diéu kién 12 diém gan v6i phan con lai cia phén tir 12
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qua nguyén tir cacbon. Thuét ngit “heteroalkyl” bao gdm mach bdo hoa phan nhanh hodc
khong phan nhanh c6 cacbon va nguyén tir khic loai. Vi dy, 1, 2, hodc 3 nguyén tir cacbon
c6 thé doc 1ap dugc thay thé bang nhom nguyén tir khac loai gidng hodc khac nhau. Nhom
nguyén tr khac loai bao gdm, nhung khong gidi han &, -NRY-, -O-, -S-, -5(0)-, -S(O)z-, va
céc nhém twong tu, trong d6 RY 12 hydro, alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl, heteroalkyl, hodc heteroaryl; mdi nhém nay ¢ thé dugc thé mot cach tity ¥, nhu dugce
x4c dinh trong ban md ta nay. Cac vi du vé cac nhom heteroalkyl bao gdm céc ete (vi dy,
-CH,0OCH3, -CH(CH3)OCHS3,

-CH,CH,OCH3, -CH,CH,OCH,CH,OCH3, v.v.), céac thioete (vi dy, -CHoSCH3, -
CH(CH;3)SCH3, -CH,CH2SCH3, -CH2CH,SCH2CH2SCH3, v.v.), cac sulfon (vi du, -
CH,S(0).CH3, -CH(CH3)S(0)2CH3, -CH2CH2S(0)2CHs, -CH2CH2S(0).CH2.CH,OCHg,
v.v.), va cdc amin (vi dy, -CH2NRYCHj, -CH(CH3)NRYCH3, -CH,CHoNRYCH3, -
CH,CH,NRYCH,CH,NRYCH3, v.v., trong d6 RY 12 hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi nhém nay ¢ thé duogc thé
mdt cach tiy ¥, nhu duge xac dinh trong ban md ta nay). Nhu duoc st dung trong ban md
ta ndy, heteroalkyl bao gbm 1 dén 10 nguyén ti cacbon, 1 dén 8 nguyén tit cacbon, hodc 1
dén 4 nguyén tir cacbon; va 1 dén 3 nguyén tir khéc loai, 1 dén 2 nguyén tir khac loai, hodc
1 nguyén tu khac loai.

“Heteroaryl” dé cap dén nhém thom c6 vong don, da vong hodc nhiéu vong ngung tu, véi
mot hodc nhiéu nguyén tit khac loai trén vong doc 1ap dugce chon tir nito, oxy va luu huynh.
Nhu duge st dung trong ban md ta nay, heteroaryl bao gbm 1 dén 20 nguyén tir cacbon
trén vong (tic 13, Ci20 heteroaryl), 3 dén 12 nguyén t cacbon trén vong (tkc la, Cs.12
heteroaryl), hodc 3 dén 8 nguyén tir cacbon trén vong (ttc 13, Cs-g heteroaryl); va 1 dén 5
nguyén tir khéc loai trén vong, 1 dén 4 nguyén tir khac loai trén vong, 1 dén 3 nguyén tt
khac loai trén vong, 1 dén 2 nguyén tir khac loai trén vong, hodc 1 nguyén tir khéc loai trén
vong doc 1ap dugc chon tir nito, oxy va luu huynh. Trong cac truong hop nhét dinh,
heteroaryl bao gbm cac hé vong c¢6 5-10 canh, cic h¢ vong ¢6 5-7 canh, hodc céc h¢ vong
¢6 5-6 canh, mdi trong sb chiing doc 18p ¢o 1 dén 4 nguyén ti khéc loai trén vong, 1 dén 3
nguyén ti khéac loai trén vong, 1 dén 2 nguyén ti khac loai trén vong, hodc 1 nguyén tir
khac loai trén vong doc 1ap dugc chon tir nito, oxy va luu huynh. Cac vi du vé cac nhom
heteroaryl bao gém acridinyl, benzimidazolyl, benzothiazolyl, benzindolyl, benzofuranyl,

benzothiazolyl, benzothiadiazolyl, benzonaphtofuranyl, benzoxazolyl, benzothienyl

10



(benzothiophenyl),  benzotriazolyl,  benzo[4,6]imidazo[1,2-a]pyridyl, carbazolyl,
cinnolinyl, dibenzofuranyl, dibenzothiophenyl, furanyl, isothiazolyl, imidazolyl,
indazolyl, indolyl, indazolyl, isoindolyl, isoquinolyl, isoxazolyl, naphtyridinyl,
oxadiazolyl, oxazolyl, 1-oxidopyridinyl, 1-oxidopyrimidinyl, 1-oxidopyrazinyl, 1-
oxidopyridazinyl, phenazinyl, phtalazinyl, pteridinyl, purinyl, pyrolyl, pyrazolyl,
pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, quinazolinyl, quinoxalinyl, quinolinyl,
quinuclidinyl, isoquinolinyl, thiazolyl, thiadiazolyl, triazolyl, tetrazolyl, va triazinyl. Cac
vi du vé cac vong heteroaryl ngung tu bao gdm, nhung khong gidi han &, benzo[d]thiazolyl,
quinolinyl,  isoquinolinyl,  benzo[b]thiophenyl,  indazolyl, benzo[d]imidazolyl,
pyrazolo[1,5-a]pyridinyl va imidazo[1,5-a]pyridinyl, trong d6 heteroaryl co thé dugc lién
két thong qua mdt trong cac vong thudc hé ngung tu nay. Vong thom bét ky, c6 vong don
hozc hodc nhidu vong ngung tu, chira it nhét mét nguyén tir khac loai, dugc coi 12 heteroaryl
bét k& ¢6 viée gén vao phén con lai cia phan t hay khong (tirc 13, thong qua mdt vong bét
ky trong sb cac vong ngung tu). Heteroaryl khong bao gbm hoic chdng 14n véi aryl dugc
xac dinh trén day.

“Heteroarylalkyl” d& cap dén nhom “heteroaryl-alkyl-.”

“Heteroxyclyl” dé cap dén nhom alkyl vong bao hoa hodc khdng bao hoa mot phén, bang
mdt hogic nhidu nguyén tir khac loai trén vong doc 1ap dugc chon tir nito, oxy va luu huynh.
Thuét ngit “heteroxyclyl” bao gdm cac nhom heteroxycloalkenyl (tirc 1a nhém heteroxyclyl
c6 it nhit mét lién két ddi), cac nhom heteroxyclyl cé lién két ciu ndi, cac nhom
heteroxyclyl ngung tu va cic nhém spiro-heteroxyclyl. Heteroxyclyl co thé 13 vong don
hodc da vong trong d6 da vong ¢6 thé dugc ngung tu, c6 lién két chu ndi hodc xoén, va c6
thé bao gdm mét hogc nhidu gbc oxo (=0) hodc N-oxit (-O). Nhan khong thom bat ky
chura it nhat mot nguyén tt khéc loai duge coi 12 heteroxyclyl, bét k& c6 viéc gin hay khong
(tac 13, co thé duoc lién két thong qua nguyén tir cacbon hodc nguyén tir khac loai). Ngoai
ra, thudt ngit heteroxyclyl dugc dy dinh bao gbém vong khong thom bét ky chira it nhat mot
nguyén tir khac loai, vong nay cd thé dugc ngung tu voi aryl hodc vong heteroaryl, bat ké
¢6 viéc gan hay khong vao phén con lai cua phan tir. Nhu duge sir dung trong ban mo6 ta
nay, heteroxyclyl c6 2 dén 20 nguyén tir cacbon trén vong (tic 1a, Ca0 heteroxyclyl), 2
dén 12 nguyén t& cacbon trén vong (tic 13, Cz-12 heteroxyclyl), 2 dén 10 nguyén tir cacbon
trén vong (tic 13, Cz-10 heteroxyclyl), 2 dén 8 nguyén tr cacbon trén vong (tuc 13, Cas

heteroxyclyl), 3 dén 12 nguyén tir cacbon trén vong (tic 13, Cs.12 heteroxyclyl), 3 dén 8
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nguyén ti cacbon trén vong (tic 13, Cs-s heteroxyclyl), hoéc 3 dén 6 nguyén tir cacbon trén
vong (ttc 13, Cs.¢ heteroxyclyl); ¢ 1 dén 5 nguyén it khéc loai trén vong, 1 dén 4 nguyén
tt khac loai trén vong, 1 dén 3 nguyén tir khéc loai trén vong, 1 dén 2 nguyén tir khic loai
trén vong, hodc 1 nguyén ti khéc loai trén vong doc 1ap dugc chon tir nito, luu huynh hogc
oxy. Cac vi du v& cac nhém heteroxyclyl bao gdm azetidinyl, azepinyl, benzodioxolyl,
benzo[b][1,4]dioxepinyl, 1,4-benzodioxanyl, benzopyranyl, benzodioxinyl,
benzopyranonyl,  benzofuranonyl,  dioxolanyl,  dihydropyranyl, hydropyranyl,
thienyl[1,3]dithianyl, decahydroisoquinolyl, furanonyl, imidazolinyl, imidazolidinyl,
indolinyl, indolizinyl, isoindolinyl, isothiazolidinyl, isoxazolidinyl, morpholinyl,
octahydroindolyl, octahydroisoindolyl, 2-oxopiperazinyl, 2-oxopiperidinyl,
2-oxopyrolidinyl, oxazolidinyl, oxiranyl, oxetanyl, phenothiazinyl, phenoxazinyl,
piperidinyl, piperazinyl, 4-piperidonyl, pyrolidinyl, pyrazolidinyl, quinuclidinyl,
thiazolidinyl, tetrahydrofuryl, tetrahydropyranyl, trithianyl, tetrahydroquinolinyl,
thiophenyl (trc 1a thienyl), tetrahydropyranyl, thiomorpholinyl, thiamorpholinyl,
1-oxo-thiomorpholinyl v 1,1-dioxo-thiomorpholinyl. Thuat ngit “heteroxyclyl” cling bao
gdm “spiroheteroxyclyl” khi c6 hai vi tri dé thé trén cing mot nguyén t& cacbon. Cac vi
du v& cac vong spiro-heteroxyclyl bao gbm cac hé nhan hai vong va ba vong, nhu 2-oxa-
7-azaspiro[3.5]nonanyl, 2-oxa-6-azaspiro[3.4]octanyl va 6-oxa-1-azaspiro[3.3]heptanyl.
Céc vi du vé cac vong heteroxyclyl ngung tu bao gdm, nhung khéong gidi han 6, 1,2,3,4-
tetrahydroisoquinolinyl, 4,5,6,7-tetrahydrothieno[2,3-c]pyridinyl, indolinyl  va
isoindolinyl, trong d6 heteroxyclyl ¢6 thé dugc lién két thong qua mot vong ciia hé ngung
tu.

“Heteroxyclylalkyl” & cap dén nhom “heteroxyclyl-alkyl-".

Thuét ngit “nhom doi chuyén” dé cap dén nguyén tt hodc nhém nguyén tir ma bi thay thé
trong phan tng héa hoc & dang cic nguyén tir hodc nhom nguyén tir 4n dinh mang céc
electron lién két. Cac vi du khdng gi6i han sang ché v& nhém doi chuyén bao gdm, halo,
metansulfonyloxy, p-toluensulfonyloxy, triflometansulfonyloxy,
nonaflobutansulfonyloxy, (4-brom-benzen)sulfonyloxy, (4-nitro-benzen)sulfonyloxy, (2-
nitro-benzen)-sulfonyloxy, (4-isopropyl-benzen)sulfonyloxy, (2,4,6-tri-isopropyl-
benzen)-sulfonyloxy, (2,4,6-trimetyl-benzen)sulfonyloxy, (4-tert-butyl-
benzen)sulfonyloxy, benzensulfonyloxy, (4-metoxy-benzen)sulfonyloxy, va cac nhom

tuong tu.
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“Oxim” dé cap dén nhom -CRY(=NOH) trong d6 RY 13 hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl; mdi nhém nay c6 thé dugc thé
mot cach tly ¥, nhu dugce xac dinh trong ban mo ta nay.

“Sulfonyl” @& cap dén nhém -S(O):RY, trong d6 RY 1a hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl, mdi nhém nay c6 thé duoc thé
mdt cach tiy y, nhu dugec xac dinh trong ban md ta ndy. Cac vi du vé sulfonyl 1a
metylsulfonyl, etylsulfonyl, phenylsulfonyl va toluensulfonyl.

“Sulfinyl” d& cdp dén nhém -S(O)RY, trong d6 RY 1a hydro, alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl, heteroalkyl, hodc heteroaryl, mdi nhém nay c6 thé duoc thé
mdt cach tiy y, nhu dugc x4c dinh trong ban md ta nay. Cac vi du vé sulfinyl 12
metylsulfinyl, etylsulfinyl, phenylsulfinyl va toluensulfinyl.

“Sulfonamido” d& cép dén cac nhém -SONRYR? va -NRYSO2R?, trong d6 RY va R” mdi
nhém doc 1ap 13 hydro, alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl, heteroalkyl,
hodc heteroaryl; mdi nhém ndy c6 thé duogc thé mét cach ty ¥, nhw duge xé4c dinh trong
ban mo ta nay.

Céc thuat ngt “tily y” hodc “mdt cach tly y” c6 nghia 1a sy kién hodc tinh hubng duoc md
ta sau d6 co6 thé xay ra hoic khong va viéc mo ta bao gdm cac truong hop xay ra sy kién
hogc tinh hudng néi trén xay ra va cac truong hop khong xay ra. Ngoai ra, thudt ngit. “dugc
thé mot cach tiy ¥ dé cap dén mot hodc nhiéu nguyén ti hydro bét ky trén nguyén ti hodc
nhém duge chi dinh c6 thé hoic khong thé dugc thay thé bing gdc khac véi hydro.

Thuét ngit “duoc thé” dugce st dung & day c6 nghia 1a nhom bét ky trong sd cac nhém trén
day (vi du, alkyl, alkenyl, alkynyl, alkylen, alkoxy, haloalkyl, haloalkoxy, xycloalkyl, aryl,
heteroxyclyl, heteroaryl, va/hodc heteroalkyl) trong do it nhét mot nguyén tir hydro dugc
thay thé bai lién két v6i nguyén ti khong phai hydro nhu, nhung khong bi giéi han & alkyl,
alkenyl, alkynyl, alkoxy, alkylthio, axyl, amido, amino, amidino, aryl, aralkyl, azido,
carbamoyl, carboxyl, carboxyl este, xyano, xycloalkyl, xycloalkylalkyl, guanadino, halo,
haloalkyl, haloalkoxy, hydroxyalkyl, heteroalkyl, heteroaryl, heteroarylalkyl, heteroxyclyl,
heteroxyclylalkyl, hydrazin, hydrazon, imino, imido, hydroxy, oxo, oxim, nitro, sulfonyl,
sulfinyl, alkylsulfonyl, alkylsulfinyl, thioxyanat, axit sulfinic, axit sulfonic, sulfonamido,
thiol, thioxo, N-oxit, hodc -Si(RY); trong d6 mdi RY doc 14p 1a hydro, alkyl, alkenyl, alkynyl,
heteroalkyl, xycloalkyl, aryl, heteroaryl, hodc heteroxyclyl.
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Theo mét phuong an, “dugc thé” bao gbm nhém bét ky trong sb cac nhém trén day (vi du,
alkyl, alkenyl, alkynyl, alkylen, alkoxy, haloalkyl, haloalkoxy, xycloalkyl, aryl,
heteroxyclyl, heteroaryl, va/hodc heteroalkyl) trong d6 mot hodc nhiéu nguyén ti hydro
dwgc  thay thé bing -NRER", -NR(C(=O)R!, -NREC(=O)NR:R', -
NReC(=0)OR?, -NRESO;R", -OC(=0)NRER", -OR¢, -SR8, -SORE, -SO2RE,

-0SO,Re, -SO,0RE, =NSO;RE, va -SO,NRER™. “Dugc thé” cling c6 nghia 12 nhém bét ky
trong sd cac nhém trén day trong d6 mot hodc nhiéu nguyén t& hydro dugc thay thé bang
-C(=O)RE, -C(=0)OR&, -C(=O)NRER", -CH,SO2R, -CH,SO;NRER!, Trén day, R&EvaRl 1a
gibng hoic khac nhau va doc 14p 1a hydro, alkyl, alkenyl, alkynyl, alkoxy, thioalkyl, aryl,
aralkyl, xycloalkyl, xycloalkylalkyl, haloalkyl, heteroxyclyl, heteroxyclylalkyl, heteroaryl,
va/hodc heteroarylalkyl. “Duoc thé” con c6 nghia 13 nhom bét k¥ trong s6 cac nhém trén
day trong d6 mot hodc nhiéu nguyén t& hydro dugc thay thé bang lién két v&i nhém amino,
xyano, hydroxyl, imino, nitro, oxo, thioxo, halo, alkyl, alkoxy, alkylamino, thioalkyl, aryl,
aralkyl, xycloalkyl, xycloalkylalkyl, haloalkyl, heteroxyclyl, N-heteroxyclyl,
heteroxyclylalkyl, heteroaryl, va/hodc heteroarylalkyl. Ngoai ra, mdi nhém trong sb céc
nhém thé trén day ciing c6 thé thy y duoc thé bing mot hodc nhiéu nhém trong sb céc
nhom thé trén day.

Céc polyme hodc cac cAu trac khong xac dinh twong tu dugce xéac dinh bang cach xac dinh
céc nhém thé véi cac nhém thé khac duge gin tiép vao khong gioi han (vi dy, aryl duge
thé c6 alkyl duge thé ma ban than nhém nay duoc thé bang nhom aryl dugc thé, ma dugc
thé tiép bang nhém heteroalkyl duge thé, v.v.) khong duge du dinh dé bao gdm trong ban
md ta nay. Trir khi c6 ghi chu khac, s6 luong phép thé ndi tiép t6i da trong céc hop chét
dugc mo ta & day 1a ba. Vidy, phép thé ndi tiép ctia cdc nhom aryl dugce thé bang hai nhém
aryl duoc thé khac dugc gioi han & ((aryl dugc thé) aryl duge thé) aryl dugc thé. Tuong
tu, cac dinh nghia trén day khong duogc du dinh bao gbm céc mau thé khong kha thi (vi du,
metyl dugc thé bang 5 flo hoic cdc nhém heteroaryl c6 hai nguyén tir oxy 1ién ké trén
vong). Cac kiéu thé khong kha thi dugc ngudi cb hiéu biét trung binh trong linh vuc nay
biét rd. Khi duge st dung d8 bién ddi mot nhém héa hoc, thudt ngit “dugc thé” ¢4 thé mé
ta cac nhom hoéa hoc khac duge xac dinh trong ban mo ta nay. Tru khi c6 quy dinh khéc,
trong d6 nhom dugc mo ta l1a duge thé mot cach ty ¥, thi nhém thé bét ky trong sb cac
nhom ndy ban than chiing khong dugc thé. Vi du, theo mot s phuong 4n, thuft ngft “alkyl
dugce thé” @8 cap dén nhom alkyl c6 mdt hodc nhidu nhém thé bao gém hydroxy, halo,
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alkoxy, axyl, oxo, amino, xycloalkyl, heteroxyclyl, aryl va heteroaryl. Theo cac phuong én
khéc, mot hodc nhiéu nhom thé ¢6 thé con dugc thé bing halo, alkyl, haloalkyl, hydroxy,
alkoxy, xycloalkyl, heteroxyclyl, aryl, hodc heteroaryl, mdi nhom trong s6 cdc nhém nay
1a duoc thé. Theo céc phuong an khéc, cac nhom thé c6 thé con dugce thé béng halo, alkyl,
haloalkyl, alkoxy, hydroxy, xycloalkyl, heteroxyclyl, aryl, hodc heteroaryl, mdi nhéom
trong s& cac nhém nay 13 khong dugc thé.

Hop chét hoic cAu trac bét ky duoc dua ra trong ban md ta nay, cling duge dy dinh la dai
dién cho cac dang khong dugce danh déu ciing nhu c4c dang dugc danh d4u bang chét dong
vi clia cac hop chét nay. Céc hop chit duge dénh déu bing bing chét ddng vi ¢6 céu tric
dugc md ta trong ban md ta nay, ngoai trir mot hodc nhidu nguyén tir dugc thay thé boi
nguyén tr co khdi lugng nguyén tir hodc s6 khdi dugc chon. Cac vi du vé cac chét dong vi
¢6 thé duge két hop vao céc hop chit dugc boc 16 ndy bao gdm cac ddng vi cia hydro,
cacbon, nito, oxy, phospho, flo, clo va idt, ching han nhu 2H, *H, ''C, °C, 14c, BN, BN,
150, 170, 180, 3P, 32p, 358, 8F, 3¢Cl, '3[ va I, twong tmg. Céc hop chét dugc danh diu
bang ddng vi khac nhau cla sing ché, vi du nhu c4c hop chit ma dbng vi phong xa nhu
3H, 13C va 1C duge két hop vao. Cac hop chit duge danh déu dong vi phong xa nay ¢6 thé
hitu ich trong cac nghién clru vé trao dbi chét, nghién ctru dong hoc phan Gng, k¥ thuat
phat hién hodc chup anh, nhu chup cét 16p bang birc xa positron (PET) hogc chup cét 16p
bang birc xa don photon (SPECT) bao gdm thir nghiém phan phdi thude hoic co chét trong
md trong diéu tri phong xa bénh nhén.

Séang ché ciing bao gbm "cac chét trong tu dugc doteri hoa" cla cac hop chét dugc md ta
& day trong do tir 1 dén n nguyén tir hydro gin véi nguyén t cacbon 12 dugce thay thé bang
doteri, trong d6 n 1a s6 lugng hydro trong phén tir. Cac hop chét nay thé hién kha ning
chéng lai su trao dbi chét ting cudng va do @6 hitu ich lam ting thoi gian béan thai ciia hop
chét bét ky khi dugc st dung cho dong vét c6 vu, dic biét 1a con nguoi. Xem, vi dy, Foster,
“Deuterium Isotope Effects in Studies of Drug Metabolism,” Trends Pharmacol. Sci.
5(12):524-527 (1984). Céc hop chét nay dugc tdng hop bing cac phuong tién dugc biét r3
trong linh vuc nay, vi du bﬁng cach sir dung céc vat liéu ban d4u trong d6 mdt hodc nhiéu
hydro dugc thay thé bing doteri.

Céc hop chét tri liéu dugc danh dAu hodc dugc thé bang doteri theo sdng ché c6 thé da cai
thién cac tinh chit DMPK (co ché chuyén héa thubc va dugc dong hoc), lién quan dén

phan phdi, chuyén héa va bai tiét (ADME). Viéc thé bang cac dong vi ning hon nhu doteri
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c6 thé mang lai c4c loi ich didu tri nhat dinh do &n dinh trao ddi chat 16n hon, vi du ting
thoi gian ban thai in vivo, cac yéu cAu vé liu luong gidm va/hoic cai thién chi sb didu tri.
Hop chét duoc danh déu B8F, *H, ''C c6 thé hitu ich cho PET hogc SPECT hodc céc nghién
ctru hinh anh khéc. Cac hop chit dugc dénh diu ddng vi phéng xa theo sang ché va céac
tién dugc chét cta ching thuong c6 thé duoc didu ché bang cach thuc hién cac quy trinh
duoc bdc 10 trong céc so dd hoic trong cac vi du va cac quy trinh didu ché dugc mo ta dudi
day biang cach thay thé chit phan tmg dwgc ddnh diu ddng vi sin c6 bang chét phan ung
khong dugc danh du bing ddng vi. Can phai hiéu ring doteri trong ngt canh ndy dugc
coi 1a mot nhém thé trong hop chét dugc mo ta trong ban mo ta nay.

Néng dd caa chét déng vi ning hon, dac biét 1a doteri, co thé duoc x4c dinh béi yéu t6 1am
gidu ddng vi. Trong céc hop chét theo sang ché, nguyén tir bét ky khong dugc chi dinh mot
céch cu thé 12 ddng vi cu thé c6 nghia 14 dai dién cho ddng vi bén bat ky clia nguyén tt do.
Trur khi c6 quy dinh khéc, khi vi tri duge chi dinh cu thé 1a “H” hoic “hydro”, vi tri nay
dugc hidu 13 c6 hydro & ché phim ddng vi ty nhién phong phu cta n6. Theo dé, trong cac
chit hop chét theo sang ché, nguyén tir bét ky duoc chi dinh cu thé 1a doteri (D) c6 nghia
12 dai dién cho doteri

Trong nhiéu trudng hop, céc chét hop theo séng ché nay c6 kha ning tao ra cac mudi axit
va/hodc bazo véi su ¢6 mit ciia nhom amino va/hodc cacboxyl hodc cac nhém tuong tu.
Sang ché cling dé cap dén cac mudi dugc dung, hydrat, solvat, cic dang chét hd bién, cac
chit ddng phan 1ap thé va cac tién dugc cht ciia hop chit dwgc mo ta trong ban md ta nay.
“Duogc dung” hodc “co thé chép nhan v& mit sinh ly” 14 céc hop chét, cac mudi, cac ché
phém, dang lidu va cac vat lidu khac ma hitu dung trong viéc didu ché ché phém dugc thich
hop cho muyc dich st dung lam dugc phém cta dong vat va con nguoi.

Thuét ngit “mubi dugc dung” ctia hop chét nhét dinh d& cap dén cac mudi vin giit duoc
tinh hiéu qua va cac tinh chét sinh hoc cta hop chit da cho va khdng sinh hoc hodc khong
mong muén. “Céac mudi duoc dung” hodc “cac mubi sinh dung” bao gém, vi du, cac mubi
clia cac axit vo co va cac mudi cia axit hitu co. Ngoai ra, néu cac hop chit dugc md ta &
day thu duogc dudi dang mubi cdng axit, thi bazo tu do ¢c6 thé thu duoc béng cach bazo hoa
dung dich mudi axit. Nguoc lai, néu san phém 1a bazo tu do, mudi cong, dac bict 1a mubi
cdng dugc dung, co thé dugc tao ra béng cach hoa tan bazo tu do trong dung moi hitu co
thich hop va xit ly dung dich nay vdéi axit theo cac quy trinh thong thuong dé didu ché cac

mudi cong axit tlr cac hop chit bazo. Nhitng ngudi c6 hiéu biét trung binh trong linh vyc
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nay s& nhan ra nhiéu phwong phap tbng hop khac nhau c6 thé duge sir dung dé didu ché
cac mubi cdng dugc dung khong ddc. Cac mubi cdng axit dugc dung co thé dugc diéu ché
tir c4c axit vo co va hitu co. Cac mudi dwoc din xudt tir cac axit v co bao gdm axit
hydrochloric, axit hydrobromic, axit sulfuric, axit nitric, axit phosphoric va cac axit tuong
tu. Cac mudi duge din xuét tir axit hitu co bao gbm axit axetic, axit propionic, axit
gluconic, axit glycolic, axit pyruvic, axit oxalic, axit malic, axit malonic, axit sucxinic, axit
maleic, axit fumaric, axit tartaric, axit xitric, axit benzoic, axit cinnamic, axit mandelic,
axit metansulfonic, axit etansulfonic, axit p-toluen-sulfonic, axit salixylic va cac axit twong
tu. Tuong tu, cac mubi cong bazo dugc dung co thé duoc didu ché tir cac bazo vo co va
hitu co. Cac mudi dugc din xult tir céc bazo vo co bao gém, vi dy, cac mubi natri, kali,
lithi, nhom, amoni, canxi va magie. Cac mudi dugce dan xuét tir cac bazo hitu co bao gém,
nhung khong gidi han &, cac mudi ctia amin bac mét, bac hai va bac ba, nhu céc alkyl amin
(tirc 13, NHa(alkyl)), cac dialkyl amin (trc 13, HN(alkyl)), céc trialkyl amin (tic la,
N(alkyl)s), cac alkyl amin dugc thé (tirc 13, NHa(alkyl duge thé)), cac di(alkyl duoc thé)
amin (tire 13, HN(alkyl), dugc thé), céc tri(alkyl dugc thé) amin (tie 13, N(alkyl dugc thé)s),
cac alkenyl amin (tirc 13, NHx(alkenyl)), cac dialkenyl amin (tirc 13, HN(alkenyl)z), cac
trialkenyl amin (tic 13, N(alkenyl)s), cac alkenyl amin dugc thé (ttrc 13, NHa(alkenyl dugc
thé)), cac di(alkenyl dugc thé) amin (tac 13, HN(alkenyl dugc thé),), céc tri(alkenyl dugc
thé) amin (ttrc 13, N(alkenyl dugc thé)s, cdc mono-, di- hodc tri- xycloalkyl amin (turc 1a,
NH,(xycloalkyl), HN(xycloalkyl)z, N(xycloalkyl)s), cac mono-, di- hogc tri- arylamin (tirc
13, NHa(aryl), HN(aryl)2, N(aryl);) hodc cidc amin hdn hop, v.v. Cac vi du cu thé vé cac
amin thich hop bao gdm, vi dy, isopropylamin, trimetyl amin, dietyl amin, tri(iso-propyl)
amin, tri(n-propyl) amin, etanolamin, 2-dimetylaminoetanol, piperazin, piperidin,
morpholin, N-etylpiperidin va cidc amin tuwong tu.

Thuét ngit “hydrat” dé cap dén phirc dugc tao thanh bang cach két hop hop chét duoc md
ta trong ban mo ta ndy va nudc.

“Solvat” dé cap dén dang két hop hodc phirc hgp ciia mot hozic nhiéu phéan tir dung moi va
hop chét theo sang ché. Céc vi du vé& dung moi ma tao ra céc solvat bao gbm, nhung khong
gi¢i han &, nude, isopropanol, etanol, metanol, dimetylsulfoxit, etylaxetat, axit axetic va
etanolamin.

Mot s6 cac hop chét tdn tai dudi dang céc chét hd bién. Cac chit hd bién véi luong can

bing v&i chét con lai. Vi dy, amit chira cac hop chat c6 thé ton tai véi lugng can bang voi
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céc chit h3 bién axit imidic. B4t k& viéc chit hd bién dugc thé hién va bt ké ban chét su
cAn bing gifta cac chét hd bién, cac hop chit dugc mot trong s6 nhitng ngudi c6 hiéu biét
trung binh trong linh vuc nay hiéu 12 bao gdm cé cac chét hd bién amit va axit imidic. Nhu
vAy, cac hop chét chira amit dugce hiu 12 bao gdm céc chét hd bién axit imidic ciia ching.
Tuong tu, cac hgp chit chtra axit imidic dwoc hiéu 13 bao gdm cic chat hd bién amit ctia
chung.

Céc hop chit theo sang ché, hodc cac mudi duge dung cla chiing bao gbm tAm bét ddi
xtmg va do d6 c6 thé 1am phat sinh céc chét ddng phan d6i anh, cac chét ddng phan khong
dbi quang, va cac dang chét ddng phén lap thé khac ma c6 thé dugc xéac dinh, vé& mit 1ap
thé tuyét dbi, 1a (R)- hodc (S)- hoic, 1a (D)- hodc (L)- cho céc axit amin. Sang ché c6 nghia
12 bao gbm tit ca cac ddng phan c6 thé c6 nay, cling nhu céc dang raxemic va cic dang
tinh khiét quang cua chiing. Céc ddng phan quang hoat (+) va (-), (R) va (S), hodc (D) va
(L) ¢6 thé duoc didu ché bang cach st dung cac synthon khong ddi xtmg hoic céc chat
phan tng khong d6i xtmg, hodc dugc phan giai bang cac k¥ thuat thong thuong, vi dy, sic
ky va két tinh phan doan. Céc k¥ thuat théng thudong d8 didu ché/tach cac chit ddng phan
dbi anh riéng 1 bao gdbm tbng hop bat dbi xtng tir tién chat tinh khiét quang thich hop
hodc phan giai raxemat (hodc raxemat cia mubi hodc din xuét) b'?mg cach st dung, vi duy,
séc ky 16ng cao 4p tach dong phan quang hoc (HPLC). Khi cac hop chét dugc mo ta & day
c6 chira cac lién két d6i olefin hodc cac tAm khong d6i xtng hinh hoc khac, va trir khi c6
quy dinh khéac, dy liéu cac hop chit bao gdbm ca déng phan hinh hoc E va Z

“Chét ddng phan lap thé” d& cap dén hop chét dugc tao thanh tir cac nguyén tir gidng nhau
dugc lién két boi cing cac lién két nhung c6 cau tric ba chidu khac nhau, khong thé hoén
dbi cho nhau. Sang ché bao gbm céc chat ddng phan 1ap thé khéc nhau va cac hdn hgp cia
chiing va bao gdm “céc chit ddng phan d6i anh,” ma ding dé chi hai chét ddng phan lap
thé ma phén tir ctia chiing 12 cac anh qua guwong khong chdng kit 1én nhau dugc.

“Céac chét ddng phan khong d6i quang” 1a cac chét ddng phén 1ap thé c6 it nhat hai nguyén
tt bat dbi xtng, nhung ching khdng phai 12 anh qua guong cla nhau.

“Céc tién dugc chat” nghia 1a hop chét bat ky ma giai phong thudc gbc hoat tinh theo chu
trac dugc mo ta trong ban md ta ndy in vivo khi tién duoc chit nay duge st dung cho a6i
tuwong 1a dong vat co vi. Cac tién dugc chét cua hop chit dugc mo ta trong ban md ta nay
dugc diéu ché bang cach bién dbi cac nhém chitc ¢6 mit trong hop chit duge md ta trong

ban mod ta nay theo cach ma cac bieén doi ndy c6 thé dugc tach in vivo d€ giai phong hop

18



43877 19/133

chét gbc. Cac tién duge chit c6 thé dugc didu ché bang cich bién d6i cac nhom chire ¢6
mat trong cac hop chét theo cach ma céc thé bién dbi nay duoc tach, hodc béng thao tac
thong thudng hodc in vivo, thanh céac hop chit gbc. Céc tidn dugc chit bao gdm céc hop
chét dugc md ta trong ban md ta nay trong d6 nhoém hydroxy, amino, carboxyl, hodc
sulfhydryl trong hop chét dugc mé ta trong ban mo ta nay dugc lién két v6i nhom bat ky
¢6 thé dugc tach in vivo dé tao ra nhém hydroxyl, amino, hogc sulfhydryl ty do, twong tng.
Céc vi du v@ cac tién dugc chét bao gdm, nhung khong gidi han & cac este (vi du, cac dan
xuét axetat, format v benzoat), cic amit, cdc guanidin, cdc carbamat (vi du, N,N-
dimetylaminocarbonyl) ciia c4c nhom chirc hydroxy trong cac hop chét dugc md ta trong
ban md t& nay va cac chét twong tw. Quy trinh didu ché, lya chon va st dung cic tién dugc
chit duoc thao ludn trong tai liéu: T. Higuchi va V. Stella, “Pro-drugs as Novel Delivery
Systems,” Tap s6 14 cialoat A.C.S. Symposium; “Design of Prodrugs,” ed. H. Bundgaard,
Elsevier, 1985; va trong tai liéu: Bioreversible Carriers in Drug Design, ed. Edward B.
Roche, American Pharmaceutical Association va Pergamon Press, 1987, mbi tai lidu nay
dugc dua vao ban md ta nay bang cach vién dan.
Nhu dugce st dung trong ban mo ta nay, “chit mang dugc dung” hodc “ta dugc dugce dung”
hoic “ta dugc” bao gdm bét ky va tit ca cdc dung mdi, moi truong phén tan, chét bao ph,
chit khang khuén va khang nam, cac chit 1am chim qué trinh hép thu va céac chét ding
truong va hip thu va cac chét twong tu. Viéc st dung cac moi trudong va chét nhu vy cho
cac chét ¢6 hoat tinh duge dugc biét 13 trong linh vyc ndy. Ngoai trir trong pham vi ma
chit hodc moi truong thong thudng bét ky 14 khong twong thich vé6i thanh phan hoat chét,
viéc stir dung né trong cac ché phdm didu tri duoc du tinh. Céc thanh phan hoat tinh bd
sung ciing c6 thé duge két hop vao cac ché pham nay.

2. Céc hop chit
Sang ché dé cap dén cac hop chit hitu dung 1am céac chét rc ché LRRK2.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thuc I:

N~ R2
PNy
HN N R3

hoc mudi duoc dung, chét tuong tu dugc doteri hoa, tién duogc chét, chét ddng phan

1ap thé, hozc hdn hop cia cac chét ddng phan 1ap thé cta no, trong do:
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R! 12 xycloalkyl dugc thé mot cach tiry y hodc, khi R® 1a -CRRR” trong d6 R** 14
triazol-2-yl dugc thé mdt cach tuy y, R! 1a xycloalkyl dugc thé mot cach tiry v hodc Ciu
alkyl tuty y dugc thé bang halo;

R? 14 halo, xyano, Ci-¢ alkyl dugc thé mot cach tiry ¥, Ci-6 alkenyl duge thé mot cach
tuy y, C1-6 alkynyl dugc thé mot cach tly ¥, xycloalkyl dugc thé mot cach tiry ¥, Ci-6 alkoxy
duoc thé mot cach tiy v, xycloalkoxy dugc thé mot cach tiy ¥, Ci-6 alkylthio duoc thé mot
cach tiy ¥, Ci.6 alkylsulfonyl dugc thé mot cach tiry y, -C(O)R', hogc -C(O)NR!")(R?);

R? 13 C16 alkoxy dugc thé mot cach tuy ¥, xycloalkyl dugc thé mét cach tuy v,
xycloalkoxy dugc thé mét cach tuy y, Cis alkylthio duoc thé mot cach tuy y, Cis
alkylsulfonyl dugc thé mét cach tiry ¥, hoge -N(R'M(R');

R* 12 hydro hogc halo;

R’ 13 hydro, halo, xyano, Ci.¢ alkyl dugc thé mot cach tuy y, Ci.6 alkenyl dugc thé
mot cach tuy y, Ci.6 alkynyl duoc thé mot cach ty y, xycloalkyl dugc thé mot cach tuy v,
heteroxyclyl duoc thé mot cach tuy y, heteroaryl dugc thé mot cach tly y, Ci.6 alkylthio
duoc thé mot cach tiy ¥, Crs alkylsulfonyl duge thé mot cach tuy y, -C(O)R', hogc -
CONR'MR™);

R® va R” mdi nhém ddc 1ap 1a H hodc Ci.6 alkyl duoc thé mot cach tuy y;

mdi R1® doc 1ap 1a Ci.6 alkyl duge thé mot cach tiry y hodc Ci-s alkoxy duge thé mot
cach tuy y; va

R va R12 m3i nhém doc 1ap 1a hydro, C1.6 alkyl dugc thé mdt cach tiy ¥, xycloalkyl
duoc thé mot cach tuy ¥, hozc R!! va R'? ciing nhau tao thanh nhém heteroxyclyl dugc thé
mot cach tuy y.

Theo mdt phuong an, sang ché @& cap dén hop chét ¢6 cong thirc I duge biéu dién bdi cong

thtce la:
2
g

HN” "N~ RS
R1_ 4
NTHR RS
N= N=<
N

6 N
R R7 N7 TR,
hoic mubi duge dung, chat trong tw dugc doteri héa, tién dugc chét, chét dong
phan 1ap thé, hodc hdn hop ciia céc chit ddng phan 14p thé cia nd, trong d6 R, R3 va R

1a nhu dugce x4c dinh trong ban md ta nay, va:
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R! 1a xycloalkyl dugc thé mot céch tiry ¥ hoic Cr alkyl tlty ¥ dugc thé bang halo;
RS va R7 m&i nhém doc 1ap 1a hydro hogic Ci. alkyl tiry y dugc thé bang halo; va
R8 va R? m&i nhém doc 1ap 1a hydro, xyano, halo, Ci.6 alkyl duge thé mot cach tiry
y, Ci.6 alkoxy dugc thé mot cach tuy ¥, hodc heteroaryl dugc thé mot cach tuy v.
Theo cac phuong 4n nhét dinh, R® va R7 1a metyl.
Theo c4c phuong 4n nhét dinh, R® va R® 1a hydro.
Theo cac phuong 4n nhit dinh, it nhit mot trong cac nhém R® va R? 14 hydro.
Theo cac phuong 4n nhit dinh, R! 1a xyclopropyl duoc thé mot cach tiy ¥ hodc xyclobutyl
dugc thé mot cach tiy ¥.
Theo cac phuong an nhét dinh, R! 13 xycloalkyl doc 14p dugc thé br?mg mot hodc nhiéu
halo, hydroxy, xyano, hodc heteroaryl.
Theo cac phuong an nhét dinh, R! 13 xyclopropyl, xyclobutyl, hydroxyxylobut-3-yl,
xyanoxylobut-3-yl, triazol-2yl-xyclobut-3-yl, triazol-1-yl-xyclobut-3-yl, hoac
floxyclobut-3-yl.
Theo cac phuong 4n nhét dinh, R! 12 CD3, etyl, hodc prop-2-yl.
Theo céc phuong an nhét dinh, R? 13 halo, xyano, Ci- alkyl tuy y dugc thé bang halo.
Theo céc phuong an nhét dinh, R? 1 brom.
Theo cac phuong 4n nhét dinh, R? 1a -CFs.
Theo cac phuong 4n nhét dinh, R? 13 xycloalkyl dugc thé mét cach tiry ¥, Ci.6 alkoxy dugc
thé mot cach tiy ¥, hodc -NR!H)(R'?).
Theo cac phuong an nhit dinh, R? 1a xyclopropyl, metoxy, 1,1-difloety-2-ylamino,
xyclopropylamino, -NH(CH3), hodc -NH(CH2CH3).
Theo cc phuong 4n nhét dinh, R* 13 hydro.
Theo cac phuong 4n nhét dinh, R’ 13 xyano, C1.6 alkyl duoc thé mot cach tuy ¥, xycloalkyl
dugc thé mot cach tiy ¥, heteroxyclyl dugce thé mét cach tuy y, heteroaryl dugc thé mét
cach tlty ¥, Ci. alkylsulfonyl dugc thé mot cach tiry ¥, -C(O)R!?, hodc -C(O)N(R'H(R™).
Theo céc phuong 4n nhdt dinh, R’ 1a xyano, -C(O)RY, -C(ONR')(R"), Cis
alkylsulfonyl, axyl, heteroaryl tuy y dugc thé bang C1.6 alkyl, xycloalkyl tuy y duoc thé
bang tir mot dén ba oxo hodc Ci.s alkyl, heteroxyclyl tiy ¥ dugc thé bang tir mot dén ba
halo, Ci.s alkyl, Ci.¢ alkyl dugc thé bang xyano, hydroxyl, alkylsulfonyl, heteroxyclyl,
hydroxy, alkoxy, hodc heteroaryl, hodc Cic xycloalkyl dugc thé biang xyano,

aminocarbonyl, hodc alkoxycarbonyl. Theo cac phwong an nhét dinh, R’ 13 xyano, -
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C(O)R!, -C(ON(R')(R'), C1.6 alkylsulfonyl, axyl, heteroaryl tuy y dugc thé bang Ci
alkyl, heteroxyclyl tuy y dugc thé bing C1.s alkyl, Ci.salkyl dugc thé bang xyano, hydroxyl,
alkylsulfonyl, heteroxyclyl, hydroxy, alkoxy, hodc heteroaryl, hodc Ci.¢ xycloalkyl dugc
thé bang xyano, aminocarbonyl, hodc alkoxycarbonyl.

Theo cac phuong an nhét dinh, R® 14 2-(triazol-2-yl)propan-2-yl, 2-pyrimidin-2-ylpropan-
2-yl, N,N-dimetylamido, 2-metylpropan-2-yl, metylsulfonyl, xyano, 2-hydroxypropan-2-
yl, metylcarbonyl, 5-metylpyrolidin-2-on-5-yl, 1-(triazol-2-yl)etyl, 2-
metylsulfonylpropan-2-yl, 5-metyl-1,3-oxazol-4-yl)pyrazol-3-yl, 3-metyloxetan-3-yl, 1-
xyano-xycloprop-2-yl, pyrolidin-2-on-5-yl, 1,1-dioxo-1,2-thiazolidin-2-yl, 7-metyl-5,6-
dihydropyrolo[1,2-alimidazol-7-yl, 1-etoxycarbonyl-xycloprop-2-yl, 1-aminocarbonyl-
xycloprop-2-yl, 7-metyl-5,6-dihydropyrolo[1,2-b][1,2,4]triazol-7-yl, 2-metoxypropan-2-
yl, 2-xyanopropan-2-yl, 3-metyloxolan-2-on-3-yl, oxabixyclo[3.1.0]hexan-2-on-3-yl, 1-
metyl-pyrolidin-2-on-yl, xyclopropyl, 1-etyl-4,4-diflopiperid-3-yl, 4,4-diflopiperid-3-yl,
hodc 2-metyl-1-oxo-xyclopent-2-yl. Theo cidc phuong an nhét dinh, R3 13 2-(triazol-2-
yl)propan-2-yl, 2-pyrimidin-2-ylpropan-2-yl, N,N-dimetylamido, 2-metylpropan-2-yl,
metylsulfonyl, xyano, 2-hydroxypropan-2-yl, metylcarbonyl, 5-metylpyrolidin-2-on-5-yl,
1-(triazol-2-yl)etyl, 2-metylsulfonylpropan-2-yl, 5-metyl-1,3-oxazol-4-yl)pyrazol-3-yl, 3-
metyloxetan-3-yl, 1-xyano-xycloprop-2-yl, pyrolidin-2-on-5-yl, 1,1-dioxo-1 ,2-thiazolidin-
2-yl, 7-metyl-5,6-dihydropyrolo[1,2-aJimidazol-7-yl, 1-etoxycarbonyl-xycloprop-2-yl, 1-
aminocarbonyl-xycloprop-2-yl, 7-metyl-5,6-dihydropyrolo[1,2-b][1,2,4]triazol-7-yl, 2-
metoxypropan-2-yl, 2-xyanopropan-2-yl, 3-metyloxolan-2-on-3-yl,
oxabixyclo[3.1.0]hexan-2-on-3-yl, hodc 1-metyl-pyrolidin-2-on-yl.

Theo céc phuong 4n nhét dinh, R! 13 xycloalkyl doc 1ap duoc thé bang mdt hoic nhiéu
hydroxy, xyano, hoic heteroaryl; R? 14 halo hogc Ci.¢ floalkyl; R® 1a -N(R')(R'?) hodc Ci-
¢ alkoxy; va R* 13 hydro.

Theo cac phuong an nhit dinh, cac hop chit nhét dinh duoc dé cap dén trong ban md ta
nay tham nhép vao ndo & mirc d6 dang ngac nhién. Theo cac phuong an nhét dinh, cac hop
chét con ¢6 ty s&6 MDR1-MDCK nhé hon hogc bang khoang nim. Theo c4c phuong 4n
nhit dinh, c4c hop chit nay c6 cong thie Ia hodc Ib.
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Theo mét phuong 4n, sang ché d& cap dén hop chét c6 cong thire I duge biéu dién bdi cong

thirc Ib:
N R?
)I\/ /R12

HN N N
R! )
SN

\

iy

N\N/
H,;C
3 CH3 Ib

hodc mudi dugc dung, chét twong tw dugc doteri hoa, tién duoc chit, chét dong phan
14p thé, hoac hdn hop cia céc chit ddng phan 14p thé ctia no, trong d6:
R! 1a xycloalkyl dugc thé mot cach tiy v hodc Ci alkyl tuy y duoc thé bang halo;
R? 14 halo, xyano, C1.¢ alkyl dugc thé mot cach tiry ¥, Ci-6 alkenyl dugc thé mot cach
tuy y, C1-6 alkynyl dugc thé mot cach tiry ¥, xycloalkyl dugc thé mét cach tuy ¥, Ci-6 alkoxy
duoc thé mot cach ty ¥, xycloalkoxy dugc thé mot cach tiy y, Ci-6 alkylthio duoc thé mot
céch tity ¥, Ci.¢ alkylsulfonyl duge thé mot céch tuy ¥, -C(O)R', hodc -C(ONRM)(R?);
R10 13 C 16 alkyl duge thé mét cach tiry y hodic Ci.6 alkoxy dugc thé mot cach tuy ¥;
va
mdi R!! va R12 doc 1ap 1a hydro, Ci.6 alkyl duge thé mot cach tiry y, xycloalkyl duge
thé mot cach tuy ¥, hogc R'! va R'? cuing nhau tao thanh nhém heteroxyclyl duge thé mét
cach tuy y.
Theo cac phuong an nhét dinh, R' 1 xyclopropyl dugc thé mot cach tly y.
Theo cac phuong an nhét dinh, R! 1 xyclopropyl.
Theo céc phuwong an nhét dinh, R! 1a metyl tuy y duoc thé bang halo.
Theo céc phwong 4n nhat dinh, R! 1a -CDs.
Theo cac phuong 4n nhét dinh, R 12 -CFs.
Theo cac phuong an nhét dinh, R2 13 halo, xyano, hoic Ci.¢ alkyl tiry y dugc thé bang halo.
Theo c4c phuong 4n nht dinh, R? 12 brom.
Theo c4c phuong 4n nhét dinh, R? 1a -CF.
Theo cac phuong 4n nhit dinh, R'2 1a Ci.6 alkyl duoc thé mot cach tuy y.
Theo cac phuong 4n nhit dinh, R'2 1 etyl.
Theo cac phuong 4n nhét dinh, 13 xyclopropyl dugc thé mot cach tuy y hodc metyl ty ¥
duoc thé bang halo; R? 13 halo, xyano, hodc Ci-6 alkyl tuy y dugc thé bang halo; va R!? 1a
C1.¢ alkyl duoc thé mot cach thy §.
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Theo mdt phuong &n, sang ché dé cap dén hop chét c6 cong thire II:
I
HN)\N/ R?!
A
22 ’N
R*)m~{a N
II

hodc mubi duge dung, chét tuong tu dugc doteri hoa, tién dugc chét, chét déng phéan
1ap thé, hodc hdn hop cua cac chit ddng phan lap thé ctia né, trong do:

R20 13 halo, xyano, Cis alkyl, Cis haloalkyl, Cis alkoxy, Cis haloalkoxy,
xycloalkyl, xycloalkoxy, xycloalkylalkyl, xycloalkylalkoxy, hodc -C(O)R%;

R2! 13 xycloalkyl dugc thé mdt cach tuy ¥, heteroaryl, Ci- alkoxy, -S-Ci.s alkyl,
hoic -N(R*)(R?);

m béng 0,1, 2, 3, hoac 4;

mdi R? doc 1ap 14 halo, xyano, Ci. alkyl, C1.¢ haloalkyl, Ci¢ hydroxyalkyl, Ci
alkoxyalkyl, Ci.6 xyanoalkyl, Ci. aminoalkyl, Ci.s alkylsulfonyl, Ci- alkylsulfonylalkyl,
xycloalkyl, xyanoxycloalkyl, —xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl,
alkylheteroxyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkylheteroarylalkyl,
heteroarylxycloalkyl, alkylheteroarylxycloalkyl, amido, amidoalkyl, hogdc -C(O)R?S, trong
d6 Ci alkyl, Ci-6 haloalkyl, Ci.s hydroxyalkyl, Ci.s alkoxyalkyl, Ci.s xyanoalkyl, Ci-¢
aminoalkyl, Ci.s alkylsulfonyl, Ci. alkylsulfonylalkyl, xycloalkyl, xyanoxycloalkyl,
xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl, alkylheteroxyclylalkyl, aryl, arylalkyl,
heteroaryl, heteroarylalkyl, alkylheteroarylalkyl, heteroarylxycloalkyl, va
alkylheteroarylxycloalkyl dugc thé mot cach tuy y; hodc

hai R?? cing vGi nguyén t& ma chung gén vao tao thanh xycloalkyl hodc
heteroxyclyl, trong d6 mdi nhém xycloalkyl va heteroxyclyl dugc thé mot cach tuy y;

R2 13 C16 alkyl, C1.6 alkoxy, -N(R?"),, hodc heteroxyclyl, trong d6 mdi nhém Ci.s
alkyl, Ci.¢ alkoxy va heteroxyclyl dugc thé mot cach tiy y;

R24 va R2’ mdi nhém doc 1ap 1a H hodc Ci. alkyl duge thé mot cach tiy y; hodc

R2* va R? cing v6i nguyén tr ma ching gin vao tao thanh heteroxyclyl dugc thé
mot cach tuy y;

R 1a Ci6 alkyl hodc heteroxyclyl, trong d6 Cis alkyl, Ci haloalkyl, va
heteroxyclyl doc 1ap 1a tuy y duoc thé béng mot hoac nhidu nhom thé dugc chon tir halo,
xyano, hydroxy, Ci.¢ alkoxy, va Ci.¢ alkylsulfonyl;
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mbi R?’ doc 1ap 1a H hodc Ci6 alkyl duge thé mot cach tiy y; va

A 13 a heteroxyclyl hodc vong heteroaryl dugc ngung tu véi pyrazol.
Theo mdt phuong 4n, vong A chira nguyén tir khéc loai bd sung. Theo mdt phuong an,
vong A chi chtra nito d4u ciu dung chung véi vong pyrazol.

Theo mot phuong an, sang ché dé cap dén hop chét c6 cong thuc ITA:

s
Rl
NN A
hoac mubi duge dung, chét tuong ty dugc doteri hoa, tién dugc chét, chét déng
phan 1ap thé, hodc hdn hop cta céc chit dong phan 1ap thé cta no, trong d6 R, R?!, R%
va m 12 nhu dugce xac dinh trong ban mo ta nay.

Theo mét phuong 4n, sang ché d& cap dén hop chét c6 cong thic 11B:
HN)\\ N~ ~R?!

LN

N
e -
hoac mubi duge dung, chét twong tu dugc doteri hoa, tién duoc chét, chét déng
phan 1ap thé, hodc hdn hop cia cac chét ddng phan 1ap thé cta no, trong d6 R?, R*!, R*
va m 1a nhu dugc x4c dinh trong ban mo ta nay.

Theo modt phuong 4n, sang ché @& cap dén hop chét c6 cong thirc I1A-a:
e

R% A-a

hoac mudi duoc dung, chét twong ty dugc doteri hoa, tién dugc chét, chét dE‘)ng

phan 1ap thé, hodc hdn hop ciia cac chét ddng phan 14p thé ciia né, trong d6 R*, R*!, R*
va m 1a nhu dugc x4c dinh trong ban md ta nay.

Theo mét phuong an, sang ché d& cap dén hop chét c6 cong thirc ITA-b:
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HN™ "N~ ~R*
%
22 J
R N—-N
R%2 IIA-b

hoac mudi duge dung, chét tuwong tu dugc doteri hoa, tién duoc chét, chét dE‘)ng
phan 1ap thé, hoac hdn hop clia cic chét dong phan 1ap thé cua no, trong 6 R?, R?!, R*
va m 13 nhu dugce x4c dinh trong ban mo ta nay.
Theo céc phuong 4n nhat dinh, R? 1 halo, xyano, Ci- alkyl, hodc Ci.¢ haloalkyl. Theo cac
phuong 4n nhét dinh, R? 13 Ci haloalkyl. Theo cdc phwong én nhét dinh, R? 13 Ci
haloalkyl.
Theo céc phuong 4n nhat dinh, R? la xycloalkyl dugc thé mot cach tay ¥ hodc -
N(R2)(R?5). Theo cac phuong 4n nhit dinh, R*! 1a xycloalkyl dugc thé mot cach tuy ¥, Ci-
¢ alkoxy hodc -N(R?*)(R%).
Theo céc phuong 4n nhét dinh, R?? doc 1ap 12 halo, xyano, Ci-6 alkyl, Ci haloalkyl, Ci-6
hydroxyalkyl, C1.¢ alkoxyalkyl, C1. Xyanoalkyl, C1.s aminoalkyl, Ci-6 alkylsulfonyl, Ci-6
alkylsulfonylalkyl, xycloalkyl, ~xyanoxycloalkyl, xycloalkylalkyl, heteroxyclyl,
heteroxyclylalkyl, alkylheteroxyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl,
alkylheteroarylalkyl, heteroarylxycloalkyl, alkylheteroarylxycloalkyl, amido, amidoalkyl,
hoic -C(O)R?, trong d6 mdi nhém Ci alkyl, Ci haloalkyl, Cis hydroxyalkyl, Ci-
alkoxyalkyl, Ci.6 xyanoalkyl, C1.s aminoalkyl, Ci-s alkylsulfonyl, Ci-s alkylsulfonylalkyl,
xycloalkyl, xyanoxycloalkyl, xycloalkylalkyl, heteroxyclyl, heteroxyclylalkyl,
alkylheteroxyclylalkyl, aryl, arylalkyl, heteroaryl, heteroarylalkyl, alkylheteroarylalkyl,
heteroarylxycloalkyl, va alkylheteroarylxycloalkyl dugc thé mot cach ty y.
Theo céc phuong 4n nhat dinh, R?? doc 14p 12 halo, xyano, Ci.¢ alkyl, hodc heteroaryl.
Theo céc phuong an nhét dinh, hai R?? ciing v6i nguyén t&r ma ching gin vao tao thanh
xycloalkyl hodc heteroxyclyl, trong d6 mdi nhém xycloalkyl va heteroxyclyl dugc thé mot
cach tuy y. Theo cac phuong an nhét dinh, hai R* cling v6i nguyén tir ma ching gin vao

tao thanh heteroxyclyl.
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Theo mot phuong an, sang ché d& cap dén hop chét c6 cong thire III:
|
HN)\N/ R
X

—
R32 N-N
n

N\
NI

hodc mubi dugc dung, chét trong tu duge doteri héa, tién dugc chit, chit ddng phan
1ap thé, hodc hdn hop clia cac chét ddng phan 1ap thé ctia n6, trong do:

n bang 0 hoic 1;

R3 13 halo, xyano, Ci alkyl, Ci.¢ haloalkyl, Cis alkoxy, Ci. haloalkoxy,
xycloalkyl, xycloalkoxy, xycloalkylalkyl, xycloalkylalkoxy, hodc -C(O)R™*;

R3! 14 Cy.6 alkoxy dugc thd mot cach ty y, xycloalkyl dwgc thé mot cach tuy ¥,
xycloalkoxy dugc thé mot cach tuy v, Cis alkylthio duge thé mot cach tiy ¥y, Ci
alkylsulfonyl dugc thé mét cach tiry ¥, hodc -N(R*)(R*®);

R*? 1a hydro, halo, xyano, Ci-¢ alkyl dugc thé mot cach tuy y, Ci-6 alkenyl duge thé
mdt cach tuy y, Ci-6 alkynyl dugc thé mot cach tuy ¥, C1.6 haloalkyl dugc thé mot cach tuy
y, C1-6 alkoxy duogc thé mét cach tiy ¥, Ci.¢ haloalkoxy dugc thé mot cach tiry ¥, xycloalkyl
duoc thé mot cach tiy ¥, heteroxyclyl duge thé mot cach tly ¥, heteroaryl dugc thé mot
cach tuy y, Ci.¢ alkylthio dugc thé mot cach tuy ¥, Ci6 alkylsulfonyl dugc thé mét cach
tly ¥, -C(O)R?*, hodc -C(O)N(R*)(R®);

R 13 C1 alkyl, C1-6 alkoxy, -N(R**)(R*®), hodc heteroxyclyl, trong d6 Ci- alkyl,
C1-6 alkoxy, va heteroxyclyl duoc thé mot cach tiy v;

R3* 1a C1.6 alkyl duogc thé mot céch tiry ¥ hodc Ci6 alkoxy duge thé mot cach tuy ¥;
va

R3S va R mdi nhém doc 14p 12 hydro, Ci.6 alkyl duge thé mot cach ty y, xycloalkyl
duoc thé mot cach tiy ¥, hodc R*® va R3¢ cing nhau tao thanh nhom heteroxyclyl dugce thé
mot cach tuy y.

Theo mot phuong an, sdng ché dé cap dén hop chét c6 cong thirc IITA:
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N
—
R32 N—N

E\:N A

hodc mubi duge dung, chét twong ty dugc doteri hoa, tién dugc chét, chét déng phan
1ap thé, hozic hdn hop cua céc chit ddng phan l4p thé cia né, trong d6:

R3% 13 halo, xyano, Cis alkyl, Ci haloalkyl, Cis alkoxy, Cis haloalkoxy,
xycloalkyl, xycloalkoxy, xycloalkylalkyl, xycloalkylalkoxy, hodc -C(O)R%3;

R3! 1a Cr.6 alkoxy duge thé mot cach tuy y, xycloalkyl duge thé mot cach thy ¥,
xycloalkoxy duogc thé mot cach tuy y, Cis alkylthio dugc thé mot cach tuy ¥, Cis
alkylsulfonyl dwoc thé mot cach tiy ¥, hodc -NR¥)(R);

R3? 13 hydro, halo, xyano, Ci.¢ alkyl duoc thé mét cach tuy ¥, Ci.6 alkenyl dugc thé
mot cach tuy ¥, Ci6 alkynyl dugc thé mt cach tiry ¥, Ci-6 haloalkyl dugc thé mot cach tiy
¥, C1-6 alkoxy dugc thé mot cach tiry ¥, Ci-6 haloalkoxy dugc thé mot cach tiry ¥, xycloalkyl
dugc thé mdt cach tily ¥, heteroxyclyl dugc thé mot cach ty ¥, heteroaryl duoc thé mot
cach tuy y, Ci alkylthio dugc thé mot cach tuy ¥, Ci-6 alkylsulfonyl dugc thé mot cach
thy v, -C(O)R?*, hoic -C(O)N(RF)(R*®);

R 1a Ci alkyl, C1-6 alkoxy, -N(R33)(R%), hodc heteroxyclyl, trong d6 Ci.6 alkyl,
Ci1-6 alkoxy, va heteroxyclyl duoc thé mot cach tiy y;

R3* 13 C1.6 alkyl dugc thé mot cach tuy ¥ hodc Ci.¢ alkoxy dugce thé mot céch tuy y;
R3S va R36 m&i nhom doc 1ap 1a hydro, Ci.¢ alkyl duogc thé mot cach tiy ¥, xycloalkyl dugc
thé mot cach tiy ¥, hodc R* va R3¢ cing nhau tao thanh nhém heteroxyclyl dugc thé mot
cachtuyy.

Theo mot phuong an, sang ché @& cap dén hop chét c6 cong thirc ITIB:

M

I11B

28



43877 29/133

hodc mubi duge dung, chét trong tw dugc doteri hoa, tién duoc chit, chit ddng phan
1ap thé, hodc hdn hop cua cac chét ddng phén 1ap thé cua né, trong do:

R3® 13 halo, xyano, Cis alkyl, Cis haloalkyl, Ci.s alkoxy, Ci haloalkoxy,
xycloalkyl, xycloalkoxy, xycloalkylalkyl, xycloalkylalkoxy, hodc -C(O)R%3;

R3! 1a C1.¢ alkoxy dugc thé mot cach tuy ¥, xycloalkyl dugc thé mét cach tuy y,
xycloalkoxy dugc thé mot cach tuy y, Cis alkylthio duoc thé mot cach tuy y, Cie
alkylsulfonyl dugc thé mot cach tiy ¥, hodc NRFP)(R3®);

R3? 14 hydro, halo, xyano, Ci.¢ alkyl dugc thé mot cach tiy ¥, Ci- alkenyl dugc thé
mot cach ty ¥, Ci.6 alkynyl dugc thé mot cach tuy y, Ci-¢ haloalkyl dugc thé mot cach tiry
vy, C1.6 alkoxy dugc thé mot cach tiry ¥, Ci-6 haloalkoxy duoc thé mét cach ty ¥, xycloalkyl
dugc thé mét cach tiry ¥, heteroxyclyl duge thé mot cach tuy v, heteroaryl dugc thé mét
cach tiry ¥, Ci.s alkylthio duge thé mét cach tiy ¥, Cr.6 alkylsulfonyl dugc thé mot cach
tiy ¥, -C(O)R*, hodc -C(O)NR¥)(R*®);

R 13 C1.6 alkyl, Ci.s alkoxy, -N(R**)(R*), hogc heteroxyclyl, trong d6 Ci-6 alkyl,
C1.6 alkoxy va heteroxyclyl duoc thé mot cach tuy y;

R3*1a Ci-6 alkyl dugc thé mot cach tiry y hodc Ci.6 alkoxy duoc thé mot cach tuy y;
va

R3% va R3¢ mbi nhom doc 1ap 13 hydro, Ci.6 alkyl dugc thé mot cach tuy ¥, xycloalkyl
dugc thé mot cach tiry v, hogc R va R cing nhau tao thanh nhém heteroxyclyl duge thé
mot cach tuy y.

Theo céc phuong 4n nhét dinh, R* 14 halo, xyano, Ci. alkyl, hodc Ci.¢ haloalkyl. Theo cac
phuong 4n nhét dinh, R% 1a Ci haloalkyl. Theo céc phuong dn nhét dinh, R¥ 13 Ci6
haloalky]l.

Theo cac phwong 4n nhét dinh, R*! 1a xycloalkyl dugc thé mot cach tiy ¥, Ci6 alkoxy hodc
N(R35)(R36). Theo c4c phuong 4n nhét dinh, R*' 1a xycloalkyl dugc thé mot cach tuy y
hodic -N(R¥)(R*). Theo céc phuong én nhét dinh, R3' 13 xycloalkyl hogc N(R3*)(R).
Theo céc phuong 4n nhét dinh, R3! 1a -N(R**)R*).

Theo cic phuong 4n nhét dinh, R3 1a hydro, halo, xyano, Ci alkyl, Ci.s alkenyl, Ci-s
alkynyl, C1. haloalkyl, C1.s alkoxy, Ci.¢ haloalkoxy, xycloalkyl, heteroxyclyl, heteroaryl,
C1.6 alkylthio, Ci-6 alkylsulfonyl, -C(O)R*, hodc -C(O)N(R*)(R3®). Theo cac phuwong an
nhét dinh, R32 13 hydro, halo, xyano, Ci- alkyl dugc thé mot cach tuy ¥, Ci-6 haloalkyl dugc
thé mét cach tuy y, Ci.s alkoxy dugc thé mot cach tuy ¥, hodc Ci haloalkoxy dugc thé
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mot cach tily . Theo cic phwong &n nhét dinh, R3? 1a hydro. Theo cac phuong én nhét
dinh, R32 13 halo. Theo c4c phwong 4n nhat dinh, R*? 12 metyl.
Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thirc IVA:

R¥)n VA

hoic mubi dugce dung, chét tuong tu dugc doteri hoa, tién dugc chét, chét déng phéan
1ap thé, hodc hdn hop cta cac chat ddng phén lap thé cua no, trong do:

W 12 O, C(R*)(R*7) hodc N(R*);

R* 13 halo, xyano, Ci.¢ alkyl dugc thé mot cach tuy ¥, Ci-6 alkenyl dugc thé mot
cach tuy vy, Ci-6 alkynyl dugce thé mot cach tuy y, xycloalkyl duge thé mét cach tiry ¥, Ci-
alkoxy dugc thé mot cach ty y, xycloalkoxy dugc thé mét cach tiry y, Ci- alkylthio duoc
thé mot cach tiy y, Cis alkylsulfonyl dugc thé mot cach tuy y, -C(O)R™, hodc -
C(ONR®)R™);

R* 14 Cr.6 alkoxy dugc thé mot cach tuy y, xycloalkyl dugc thé mot cach tuy ¥,
xycloalkoxy dugc thé mot cach tuy y, Cis alkylthio duoc thé mot cach tuy ¥, Cis
alkylsulfonyl dugc thé mot cach tiy ¥, hoge -N(R¥)(R);

R* 1a xycloalkyl dwgc thé mot cach tiy y hodc Ci.¢ alkyl tily y dugc thé bang halo;

R* 13 hydro hodc halo;

R* 13 H hoic C1.3 alkyl tiry y dugc thé bang halo;

mdi R* ddc 14p 14 halo, oxo, hodc C13 alkyl dugc thé mét cach tuy y;

n béng 1,2, 3, hoac 4;

R* va R doc 1ap 1a H, halo, C1-3 alkyl dugce thé mot cach tuy ¥, xycloalkyl duge
thé mot cach tly ¥, hodc heteroxyclyl dugc thé mot cach tiy v;

R*® 13 C1.6 alkyl duwoc thé mét cach tiy ¥ hode Ci6 alkoxy dugc thé mot cach tuy y;
va

R* va R% m&i nhém ddc 14p 12 hydro, Ci.6 alkyl duge thé mot cach tiry ¥, xycloalkyl
duogc thé mot cach tiy ¥, hodc R* va R cung nhau tao thanh nhém heteroxyclyl dugc thé

mot cach tuy y.
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Theo mdt phuong an, sang ché @& cap dén hop chét ¢6 cong thirc IVA-a:

40
N/j:R
|
HN)\N/ R41
\ 0

N;N)i{
R
{V<R“5)n IVA-a

hodc mubi duoc dung, chét twong tu dugc doteri hoa, tién duoc chét, chit ddng phan
1ap thé, hoic hdn hop cla cac chit ddng phan 1ap thé ctia no, trong d6 W, R¥, R*, R®, va
n 13 nhu duoc x4c dinh trong ban mo ta nay, va:

R*° 13 halo hodc Ci.¢ haloalkyl;

R*! 13 -NR®)(RY);

R* 1a xyclopropyl dugc thé mot cach tiy y;

R* 1a hydro; va

R 13 C1.6 alkyl dugc thé mdt cach tuy y.
Theo mot phuong 4n, hop chit khong phai 1a 3-(4-((4-xyclopropyl-5-
(triflometyl)pyrimidin-2-yl)amino)-3-metyl-1H-pyrazol-1 -yl)pyrolidin-2-on, 3-(4-((4-
xyclopropyl-5-(triflometyl)pyrimidin-2-yl)amino)-5-metyl- 1H-pyrazol-1-yl)-3-
metylpyrolidin-2-on, 3-(4-((4-xyclopropyl-5-(triflometyl)pyrimidin-2-yl)amino)-5-metyl-
1H-pyrazol-1-yl)pyrolidin-2-on, hodc 3-(4-((4-xyclopropyl-5-(triflometyl)pyrimidin-2-
yl)amino)-3-metyl-1H-pyrazol-1-yl)-3-metylpyrolidin-2-on, hodc chét dong phan lap thé
cua no.

Theo mdt phuong 4n, sang ché @ cap dén hop chat c6 cong thirc IVA-b:

R45 /\/
(R™)n IVA-b

hodc mudi duge dung, chét tuong tu dugc doteri hoa, tién duoc chét, chét déng phan
1ap thé, hodc hdn hop cia cac chét ddng phan 13p thé ctia no, trong d6 W, R*?, R*, R¥, va
n 13 nhu dugc xac dinh trong ban mo ta nay, va:

R*° 13 halo hodc Ci.¢ haloalkyl;

31



R*! 12 -N(R¥)(R5);
R* 1a xyclopropyl dugc thé mot cach tiy ¥;
R* 1a hydro; va
R0 13 C1.¢ alkyl dugc thé mét cach tly y.
Theo mdt phuong an, sang ché dé cap dén hop chit c6 cong thirc TVB:

hodc mubi duge dung, chét tuwong tu duge doteri hoa, tién duoc chét, chét déng phéan
1ap thé, hodc hdn hop clia cac chit ddng phan l4p thé ciia né, trong do:

R* 13 halo, xyano, Ci alkyl dugc thé mot cach tiy ¥, Ci-6 alkenyl dugc thé mot
cach tuy y, Ci-6 alkynyl duoc thé mot cach tuy v, xycloalkyl dugc thé mét cach tiy ¥, Cis
alkoxy dugc thé mét cach tly y, xycloalkoxy duoc thé mot cach tuy y, Ci-s alkylthio dugc
thé mdt cach tiy y, Cue alkylsulfonyl dugc thé mot cach tuy ¥, -C(O)R*, hoic -
C(ONRP)(R*);

R*! 13 Cr.6 alkoxy dugc thé mot cach tly y, xycloalkyl dugc thé mot cach ty vy,
xycloalkoxy dugc thé mot cach tuy y, Cis alkylthio dugc thé mét cach tuy ¥, Cis
alkylsulfonyl dugc thé mot cach tity ¥, hodic -N(R*)(R*);

R* 1a xycloalkyl dugc thé mot cach tiry ¥ ho#ic Ci-6 alkyl tiy ¥ dugc thé bang halo;

R* 13 hydro hodc halo;

mdi R* doc 1ap 1a H hodc Ci.5 alkyl tity y dwoc thé bang halo;

mdi R* doc 1ap 1a halo, oxo, hodc C1.; alkyl dugc thé mot cach tuy y;

n béng 1, 2, 3, hodc 4;

R* 13 H, halo, C 13 alkyl duoc thé mot cach tiy ¥, xycloalkyl duge thé mot cach tuy
vy, hodc heteroxyclyl dugc thé mét cach tiy v;

R*8 13 C1.6 alkyl duge thé mdt cach tily ¥ hodc Ci.6 alkoxy dugce thé mot cach tiy y;
va

R* va R% m&i nhém doc 1ap 1a hydro, Ci6 alkyl duoc thé mdt cach tuy ¥, xycloalkyl
duge thé mét cach ty ¥, hosc R* va R% cung nhau tao thanh nhém heteroxyclyl dugc thé
mdt cach tuy y.
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Theo mot phuong an, séng ché dé cap dén hop chét c6 cong thirc I[VB-a:

P

HN” °N” "R
R42 z R43
R44 N_I{l
R447\§
(R
\
R46 IVB-a

hodc mubi duge dung, chét tuong tu dugc doteri hoa, tién duogc chét, chét déng phan
1ap thé, hodc hdn hop ctia cac chét dong phan 1ap thé cua no, trong @6 R*, R*, R*, R*, va
n 1 nhu duoc xac dinh trong ban mo ta nay, va:

R* 13 halo hoic Ci.¢ haloalkyl;

R*! 13 -NR®)(RD);

R* 13 xyclopropyl dugc thé mot cach tuy ;

R* 1a hydro; va

R 13 Cy.6 alkyl dugc thé mot cach tuy y.
Theo mdt phuong an, hgp chét khong phai 13 5-(4-(4-(etylamino)-5-(triflometyl)pyrimidin-
2-ylamino)-5-metyl-1H-pyrazol-1-yl)-1-metylpiperidin-2-on, 5-(4-(4-(etylamino)-5-
(triflometyl)pyrimidin-2-ylamino)-3-metyl-1H-pyrazol-1-yl)-1-metylpiperidin-2-on, 5 -(3-
metyl-4-(4-(metylamino)-5-(triflo5-(5-metyl-4-(4-(metylamino)-5-
(triflometyl)pyrimidin-2-ylamino)- 1H-pyrazol-1 -yl)piperidin-2-onmetyl)pyrimidin-2-
ylamino)-1H-pyrazol-1-yl)piperidin-2-on, N4-etyl-N2-[5-metyl-1-((S)-1-oxetan-3-yl-
piperidin-3-yl)-1H-pyrazol-4-yl]-5-triflometyl-pyrimidin-2,4-diamin, N4-etyl-N2-[3-
metyl-1-((S)-1-oxetan-3-yl-piperidin-3-yl)-1H-  pyrazol-4-yl]-5 -triflometyl-pyrimidin-
2,4-diamin, N4-etyl-N2-[5-metyl-1-((S)-1-metyl-piperidin-3-yl)-1H-pyrazol-4-y1]-5-
triflometyl-pyrimidin-2,4-diamin, hodc N4-etyl-N2-[3-metyl-1-((S)-1 -metyl-piperidin-3-
yl)-1H-pyrazol-4-yl]-5-triflometyl-pyrimidin-2,4-diamin, hodc chét ddng phan lap thé cia
no.
Theo mdt phuong 4n, hop chdt khéng phai 1a 5-(4-((4-xyclopropyl-5-
(triflometyl)pyrimidin-2-yl)amino)-3-metyl-1H-pyrazol-1-yl)- 1-etylpiperidin-2-on, 5-(4-
((4-xyclopropyl-5-(triflometyl)pyrimidin-2-yl)amino)-3-metyl- 1H-pyrazol-1-yl)-1-
etylpiperidin-2-on, 5-(4-((4-xyclopropyl-5-(triflometyl)pyrimidin-2-yl)amino)-3-metyl-
1H-pyrazol-1-yl)-1-metylpiperidin-2-on, ~5-(4-((4-xyclopropyl-5 -(triflometyl)pyrimidin-
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2-yl)amino)-5-metyl-1H-pyrazol-1-yl)-1-etylpiperidin-2-on, N-(5-clo-1-(4,4-diflo-1-
(oxetan-3-yl)piperidin-3-yl)-1H-pyrazol-4-yl)-4-xyclopropyl-5-(triflometyl)pyrimidin-2-
amin, hoic  5-(4-((4-xyclopropyl-5-(triflometyl)pyrimidin-2-yl)amino)-5-metyl-1H-
pyrazol-1-yl)-1-etylpiperidin-2-on, 5-(4-((4-xyclopropyl-5-(triflometyl)pyrimidin-2-
yl)amino)-5-metyl-1H-pyrazol-1-yl)-1-metylpiperidin-2-on, hodc chat ddng phan 1ap thé
cuia no.

Theo mot phuong 4n, sang ché dé cap dén hop chét c6 cong thirc IVB-b:

M

HN™ N7 ~R#
R42. . AA_-R*
N_
R N—R“8
R4 v
R*)n  IVB-b

hodc mudi duge dung, chét tuong tu dugc doteri hoa, tién duoc chét, chét déng phéan
1ap thé, hodc hdn hop ciia cac chit ddng phan 1ap thé cua no, trong d6 R*, R*, R* R*, va
n 13 nhu dwoc x4c dinh trong ban mo ta nay, va:

R*? 13 halo hodc Ci.¢ haloalkyl;

R*! 13 -N(R¥)(R);

R* 1a xyclopropyl dugc thé mét cach tiy y;

R* 1a hydro; va

R 13 C16 alkyl dwoc thé mot cach tuy y.
Theo mot phuong an, sang ché d& cap dén hop chét c6 cong thirc V:

P

HN” "N~ "R®

R62
B\(\r

N—N
\R63 V

hodc mubi duoc dung, chét trong tu dugc doteri hoa, tién duoc chét, chit dong
phan 1ap thé, hodc hdn hop cua céc chét ddng phan lap thé cua no, trong do:

R% 13 halo, xyano, Ci.s alkyl dugc thé mot cach tiy ¥, Ci6 alkenyl dugce thé mot
cach tuy y, Ci-6 alkynyl dugc thé mot cach tuy ¥, xycloalkyl dugc thé mot cach tiy ¥, Ci.
alkoxy dugc thé mdt cach tuy y, xycloalkoxy dugc thé mot cach tiry ¥, Ci-6 alkylthio dugc
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thé mot cach tuy y, Cis alkylsulfonyl dugc thé mot cach tuy ¥y, -C(O)R*, hodc -
C(ONR*)R);

Rl 14 C1.6 alkoxy duoc thé mot cich tuy ¥, xycloalkyl duoc thé mot cach tly ¥,
xycloalkoxy duogc thé mot cach tuy ¥, Cis alkylthio dugc thé mot cach tuy ¥, Cis
alkylsulfonyl dugc thé mot cach ty ¥, hogc -N(RE)(R);

R®? 13 hydro hodc halo;

R® 14 hydro, halo, xyano, C1-¢ alkyl dugc thé mot cach tuy y, Ci-6 alkenyl dugc thé
mot cach tuy ¥, Ci.6 alkynyl dugc thé mot cach tuy v, xycloalkyl dugc thé mot cach tiy ¥,
heteroxyclyl dugc thé mot cach tuy y, heteroaryl dugc thé mot cach tuy ¥, Ci.s alkylthio
dugc thé mot cach tiy v, Cis alkylsulfonyl dugc thé mot cach tuy y, -C(O)RS, hodc -
C(ONR*)R*);

mBi R% doc 1ap 12 Cr.¢ alkyl duge thé mot cach tiry y hodc Cis alkoxy dugc thé mot
cach tuy y; va

R65 va R m&i nhom ddc 1ap 12 hydro, Ci.6 alkyl duge thé mot cach tiy ¥, xycloalkyl
duoc thé mot cach tiy ¥, hodc R va R® cing nhau tao thanh nhém heteroxyclyl dugc thé
mot cach tuy y.

Theo mdt phuong an, hop chit khong phai 1a N2-(3-xyclopropyl-1-metyl-1H-pyrazol-4-
y1)-N4-metyl-5-(triflometyl)pyrimidin-2,4-diamin, N2-(5-xyclopropyl-1-metyl-1H-
pyrazol-4-yl)-N4-metyl-5-(triflometyl)pyrimidin-2,4-diamin, 1-(3-xyclopropyl-4-(4-
(metylamino)-5-(triflometyl)pyrimidin-2-ylamino)-1H-pyrazol-1 -yl)-2-metylpropan-2-ol,
1-(3-xyclopropyl-4-(4-(etylamino)-5 ~(triflometyl)pyrimidin-2-ylamino)-1H-pyrazol-1-
yl)-2-metylpropan-2-ol, 2-(3-xyclopropyl-4-(4-(metylamino)-5-(triflometyl)pyrimidin-2-
ylamino)-1H-pyrazol-1-yl)-2-metylpropannitril, hodc 2-[4-(5-clo-4-metoxy-pyrimidin-2-
ylamino)-3-xyclopropyl- pyrazol-1-yl]-2-metyl-propionitril, hodc chét ddng phan lap thé
cua no.

Theo mot phuong &n, sang ché dé& cap dén hop chét nhu dugc thé hién trong Bang 1A hoic
mudi duoc dung, chét tuwong tu dugc doteri hoa, tién duoc chét, chét déng phéan 18p thé,
hoic hdn hop ctia cac chét ddng phan lap thé cia no.

Béang 1A
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Theo mot phuong an, hop chét c6 thé 1a duge chon tir cac hop chit trong Bang 1A. Sang
ché ciing bao gém cac mudi dugc dung, céc tidn dugc chit, cac chit ddng phan 1ap thé,
hoic hdn hop cua céac chét ddng phan 1ap thé cta né. Theo céc phuong dn nhét dinh, sang
ché d& xuit cac hop chét trong Bang 1A dé st dung trong cic phuong phép dugc md ta
trong ban mo ta nay.

Theo mdt phuong an, hop chit c6 thé 1a duge chon tir cac hop chét trong Bang 1B. Séng
ché ciing bao gém céc mubi duge dung, cac tién dugc chit, cac chat ddng phan 1ap thé,
hodc hdn hop clia cac chét ddng phén 14p thé ciia né. Theo cdc phuong 4n nhét dinh, sang
ché dé xuét cac hop chat trong Bang 1B dé str dung trong cic phuong phap dugc md ta
trong ban mo ta nay.

Céc chit ddng phan lap thé dic thi duge du dinh bao gbm cac hop chét trong Bang 2A va
Bang 2B dudi day.
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hodc mudi dugc dung, chét twong tu dugc doteri hoa, tién dugc chét, chat di‘)ng

phan 14p thé, hodc hdn hop cua céc chét ddng phan lap thé cia no.

Béang 2B
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Cau truc

hodc mudi dugc dung, chét tuong tu dugc doteri hoa, tién duoc chét, chét déng phan
1ap thé, hodc hdn hop clia céc chat ddng phan 14p thé cta no.
Theo mdt phuong &n, hop chit c6 thé 1a duge chon tir cac hop chit trong Bang 2A. Sang
ché ciing bao gbém céc mubdi duge dung, cac tién dugc chét, cac chit ddng phan lap thé,
hozc hdn hop cua cac chit dong phan 1ap thé ctia né. Theo mot phuong an, hop chat c6 thé
1a duge chon tir cac hop chit trong Bang 2B. Séng ché ciing bao gdm cac mudi dugc dung,
chét twong tu dugc doteri hoa, cac tién duoc chét, cac chét df‘)ng phan lap thé, hodc hdn
hop cua cac chit ddng phan 1ap thé cta n6. Theo cac phuwong 4n nhét dinh, séng ché de
xuét cac hop chét trong Bang 2A dé str dung trong cac phuong phép dugc md ta trong ban
md ta nay. Theo cac phuong an nhét dinh, sang ché @& xuét cac hop chét trong Bang 2B dé

str dung trong cac phuong phap dugc mo ta trong ban mo ta nay.
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3. Cac phwong phap diéu trj va sir dung

“Sy diéu tri” hodc “qua trinh diéu tri” 12 phwong phép dung @8 thu duoc két qua c6 loi hoic
két qua mong mubn bao gdm ca cac két qua 1am sang. Céc két qua 1am sang mong mudn
hoic ¢6 1gi ¢6 thé bao gdm mot hoic nhiéu tac dung trong sd céac tac dung sau day: a) tic
ché bénh hoic tinh trang (vi du, 1am gidm mdt hodc nhiéu tridu ching hinh thanh tir bénh
hoic tinh trang, va/hodc gidm bdt mirc @9 ciia bénh hogc tinh trang); b) 1am chdm hodc kim
ham sy phat trién ciia mot hodc nhiéu tridu ching 1am sang gfm lién vé6i bénh hoic tinh
trang (vi du, 1am 4n dinh bénh hoic tinh trang, phong nglra hodc tri hoan sy x4u di hoic su
tién trién ning cua bénh hodc tinh trang, va/hodc phong ngira hodc tri hodn su lan truyén
(vi duy, hién trong di can) ciia bénh hodc tinh trang); va/hodc ¢) lam diu bénh, d6 1a, gay ra
su thodi trién cua céc triéu chiing 14m sang (vi du, 1am thuyén giam tinh trang bénh, dem
lai su thuyén giam mét phan hodc sw thuyén giam hoan toan clia bénh hoc tinh trang, ting
cuong tac dung clla mot phuong thudc khéc, tri hodn sy tién trién ciia bénh, lam ting chét
lwong cude sdng va/hodc kéo dai mirc sdng thém.

“Su phong ngtra” hodc “qué trinh phong ngira” c6 nghia la su didu tri bat ky dbi v6i bénh
hoic tinh trang ma 1am cho céc triéu chiing 14m sang cuia bénh hodc tinh trang khong phat
trién. Theo mét s phuong 4n, c6 thé cho ddi tugng (bao gdm ca con ngudi) ma cé nguy
co méc hodc c6 bénh sir gia dinh vé bénh hoic tinh trang nay diing céc hgp chét.

“Pi tugng” dugc ding dé chi dong vat, nhu dong vat c6 vi (bao gbm ca con ngudi), ma
d3 12 hodc s& 12 muc tiéu cua sy diu tri, su quan sat hodc thit nghiém. Céc phuong phép
dugc m6 ta trong ban mo ta nay co thé 13 hitu ich trong liéu phap dung cho con ngudi
va/hodc cac tng dung thu y. Theo mot s6 phuong 4an, ddi tugng nay 1a dong vat c6 vi.
Theo mot phuong an, d6i twong nay 13 con ngudi.

~, A A9

Thuét nglt “lugng hitu hiéu vé& mat tri liéu” hodc “luong hitu hiéu” cua hop chit dugc mé
ta trong ban mo ta ndy hodc mubi dugc dung, chét teong tu dugc doteri hoa, chét hd bién,
chét ddng phan 14p thé, hdn hop cia cic chat ddng phan 1ap thé, tién duoc chit, hodc chit
tuong tu dugc doteri hoa clia nd ¢6 nghia 1a lugng du dé tac dung vao su diéu tri khi cho
dbi tugng ding, dé dem lai loi ich tri liéu nhu lam thuyén gidm céc triéu ching hodc lam
cham su tién trién ning ctia bénh. Vi duy, luong hitu hiéu v& mit tri lidu c6 thé 1a lugng du
dé 1am giam triéu chirg ctia bénh hodgc tinh trang nhu dugc md ta trong ban md ta nay.
Luong hitu hiéu v& mat tri lidu c6 thé thay ddi tiry thudc vao dbi twong, va bénh hogc tinh

trang dang dugc diéu tri, trong luvong va do tudi coa dbi tuong, mirc do trAm trong cua bénh
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hodc tinh trang, va phuong thitc cho dung, didu nay c6 thé dugc xac dinh mot cach dé dang
boi ngudi ¢6 trinh do trung binh trong linh vuc k¥ thuat nay.

Céc phuong phap dugc mo ta trong ban mo ta nay cd th dwgc ap dung cho cac quan thé
t€ bao in vivo hoic ex vivo. “In vivo” ¢6 nghia 12 trong cd thé séng, nhu trong ddng vat hodc
con ngudi. Trong nglt canh ndy, cac phuwong phap dugc mo ta trong ban mo ta nay ¢ thé
duge st dung vé& mit tri lidu & ca thé. “Ex vivo” c6 nghia 12 bén ngoai c4 thé séng. Cac vi
du v& quin thé té bao ex vivo bao gbm cac miu sinh hoc va cac moi trudong nudi cy té bao
in vitro bao gém c4 mAu chit dich hodc miu mo thu dugc tir cac cd thé. Co thé thu dugc
chc mAu nhu vy bing céc phuong phép da biét 5 trong linh vuc k¥ thudt ndy. Cdc mu
chit dich sinh hoc 1am vi du bao gdm mau, dich ndo-tiy, nudc tiéu va nudc bot. Trong ngit
canh nay, cac hop chét va ché phdm duge mo ta trong ban mo ta ndy c6 thé duogc st dung
cho mot loat muc dich, bao gém ca muc dich tri liéu va muc dich thir nghiém. Vi dy, céc
hop chit va ché pham duge md ta trong ban md ta nay co thé dugc sit dung ex vivo dé xac
dinh lich trinh va/hodc liéu ding t81 wu ciia hop chit theo séng ché nay ding cho mot chi
dinh, loai té bao, ca thé, va cac thong s6 khac dd cho. Thong tin thu dugce tir cach sit dung
nhu vay co thé dugc st dung cho cdc muc dich thir nghiém hodc trong 14m sang dé 4n dinh
cac quy trinh dung cho sy diéu tri in vivo. Céac céch stt dung ex vivo khac ma c6 thé thich
hop véi cac hop chét va ché phdm dugc md ta trong ban md ta nay duge mo ta dudi day
hoic sé& tré nén sang to ddi véi chuyén gia trong linh vuc k¥ thudt nay. Céc hop chét dugc
chon lua c6 thé duoc x4c dinh dic tinh thém dé kiém tra d6 an toan hoic lidu lugng dung
nap & ngudi hodc d6i twong khong phai 1a ngudi. Céc thudce tinh nhu vay c6 thé duoc kiém
tra bang cach st dung céc phuong phép thuong da biét d6i v6i chuyén gia trong linh vuc
k¥ thuat nay.

LRRK2 da gin lién véi su chuyén tiép tir tinh trang sut kém nhan thirc nhe sang bénh
Alzheimer; loan vin dong do L-Dopa kich thich (Hurley va cong su, Eur. J, Neurosci., Tap
6 26, 2007, 171-177); cac 161 loan CNS gén 1ién v6i su ting sinh va su di chuyén cua té
bao than kinh tién sinh, va sy diéu hoa LRRK?2 c6 thé c6 tinh hitu dung trong viéc cai thién
cac két qua than kinh hoc sau khi ton thuong do thiéu méau cuc bo, va kich thich su hoi
phuc cta chtrc nang CNS sau khi tén thuong té bao than kinh nhu dot quy do thiéu mau
cuc bo, ton thuong nio do chén thuong, hoic ton thuong tiy sdng (Milosevic va cong su,
Neurodegen., Tap s6 4,2009, 25; See Zhang va cng su, J. Neurosci. Res. Tép s6 88,2010,

3275-3281); bénh Parkinson, bénh Alzheimer, xo cling rai rac, va bénh sa sit tri tu¢ do
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HIV kich thich (xem tai liéu: Milosevic va cong su, Mol. Neurodegen., Tép s6 4, 20009,
25); than, v, myén tién liét (vi du, khdi u r:fm), mau va ung thu phéi, va bénh bach clu
phét sinh tr ty xuwong cAp tinh (AML); u bach huyét va cac bénh bach ciu (xem tai liéu:
Ray va cong su, J. Immunolo., Tép s6 230, 2011, 109); da u tiy (Chapman va cdng su,
Nature, T4p s6 471, 2011, 467-472); ung thu bidu mé tuyén giap va ung thu biéu md than
dang nh; da u tily (Chapman va cong sw, Nature, Tép sb 471, 2011, 467-472); cac bénh
v& hé mién dich, bao gbm ca viém da khép dang thip, chimg thiéu mau tén huyét ty mién
dich cua lupus ban d6 toan than, chirng bat san hdng ciu don thuan, ban xuit huyét giam
tiéu cau vé cin (idiopathic thrombocytopenic pupura-ITP), hoi chimg Evans, viém mach,
cac rdi loan da bong, bénh dai thao duong loai 1, hdi ching Sjogren, bénh Delvic, va bénh
viém co (Nakamura va cong sy, DNA Res. Tép sb 13(4), 2006, 169-183; Xem tai lidu:
Engel va cOng su, Pharmacol. Rev. Tép $6 63,2011, 127-156; Homam va cdng sy, J. Clin.
Neuromuscular Disease, Tap s6 12, 2010, 91-102); viém cot séng dinh khép va tinh trang
lay nhiém bénh phong cui (DAnoy va cong su, PLoS Genetics, Tap s6 6(12), 2010,
e1001195, 1-5; Xem tai liéu: Zhang va cong su, N. Eng. J. Med. Tép sb 361, 2009, 2609-
2618); cac bénh ly synuclein alpha, cac bénh ly tau (xem tai li¢u: Li va cong su, 2010
Neurodegen. Dis. Tép sb6 7, 2010, 265-271); bénh Gaucher (xem tai liéu: Westbroek va
cong su, Trends. Mol. Med. Tép s6 17,2011, 485-493); cac bénh vé bénh 1y tau dic trung
béi qua trinh phosphoryl hoéa qua mirc ciia Tau nhu bénh néo c6 dbém ua bac, bénh Pick,
thoai hoa vé nio-day ndo, liét trén nhin ngdy cang ning, va bénh di truyén sa st tri tué do
thodi héa thuty trdn-thai duong va hoi chung Parkinson lién quan dén nhidm sic thé 17
(xem tai liu: Goedert, M va Jakes, R, Biochemica et Biophysica Acta, Tap s6 1739, 2005,
240-250); c4c bénh dic trung béi cdc mirc dopamin bi giam bét nhu céc trigu ching cai
thudc/tai phét gén lién véi ching nghién thubc (xem tai liéu: Rothman va cong su, og.
Brain Res., Tap s6 172, 2008, 385); c4c dap (ng c6 khuynh huéng gy viém vi té bao than
kinh dém (xem tai liéu: Moehle va cdng su, J. Neuroscience Tap $6 32,2012, 1602-1611);
su phét sinh bénh ctia bénh Crohn (xem tai li¢u: Barrett va cong su, Nature Genetics, Tap
s6 40, 2008, 955-962); va bénh xo cling cdt bén teo co (amyotrophic lateral sclerosis-ALS).
P4 cho thiy rang hoat tinh LRRK?2 ting c6 thé 1a ddc didm cta ALS. i quan sét thiy cac
murc dugce ting cao mot cach dang ké cia ARN thdng tin cia LRRK2 & cac nguyén bao
sgi cia cac bénh nhan méc bénh Niemann-Pick Loai C (NPC), thé hién chtrc ning LRRK2

bét thudng c6 thé dong mot vai trd nao do trong cac rdi loan thé tiéu bao.
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Theo mdt khia canh khac, sang ché nay d& cip dén phuong phép diéu tri bénh hoic tinh
trang do, it nhét 12 mot phan, LRRK2 lam trung gian. Cu thé 13, sang ché nay dé xult cac
phuong phéap phong ngira hodc didu tri rbi loan gin lién véi LRRK2 & dong vat c6 v, bao
gbm buéc cho dong vat c6 vi dd néu dung luong hitu hiéu v& mat tri lidu ctia hop chat
trong Bang 1A hodc Bang 1B hodc ché pham trj liéu theo sang ché nay. Theo mot s6
phuong an, bénh hodc tinh trang do, it nhét 12 mot phdn, LRRK2 lam trung gian 13 bénh
thoai hoa than kinh, vi du, r6i loan hé thin kinh trung wong (CNS), nhu bénh Parkinson
(PD), bénh Alzheimer (AD), bénh sa st tri tu¢ (bao gdm ca bénh sa st tri tué thé Lewy
va bénh sa st tri tué do mach mdu ndo), bénh xo cing cdt bén teo co (ALS), tinh trang
loan chirc ndng tri nhé li€n quan dén tubi tac, tinh trang stt kém nhén thtre nhe (vi dy, bao
gdm ca su chuyén tiép tir tinh trang stt kém nhan thirc nhe sang bénh Alzheimer), bénh
ndo c6 ddm ua bac, cac roi loan thé tiéu bao (vi du, bénh Niemann-Pick Loai C, bénh
Gaucher) tho4i héa vé ndo-day ndo, liét trén nhan ngay cang ndng, bénh di truyén sa st tri
tué do thoai héa thuy tran-thai duong va hdi ching Parkinson lién quan dén nhidm sic thé
17 (FTDP-17), cac triéu ching cai thudc/tai phéat gén lién v6i chimg nghién thudc, loan van
dong do L-Dopa kich thich, bénh Huntington (HD), va bénh sa sit tri tué gén lién v6i HIV
(HAD). Theo cac phuong 4n khéc, 161 loan nay 1a bénh do thiéu méu cuc bo cia céc co
quan bao gdm, nhung khong chi gidi han & ndo, tim, than va gan.

Theo mdt sb phuong an khac, bénh hodc tinh trang do, it nhét 12 mot phﬁn, LRRK2 lam
trung gian nay 1a bénh ung thu. Theo cic phuong an cu thé nhit dinh, ung thu nay 1a ung
thu tuyén giap, than (bao gbm ca than dang nhu), v, phdi, méu, va ung thu tuyén tién liét
(vi du, khdi u rén), cdc bénh bach clu (bao gdm ca bénh bach cAu phat sinh tir ty xuong
cAp tinh (AML)), hodc u bach huyét. Theo mot sd phuong 4n, ung thu nay 13 ung thu théan,
ung thu vu, ung thu tuyén tién liét, ung thu mau, ung thu dang nhu, ung thu phdi, bénh
bach ciu phaét sinh tir tiy xuwong cAp tinh, hoic da u tay.

Theo cac phuong an khéc, cac hop chit hién dugc bdc 10 thi dugc st dung trong cac phuong
phép dung cho viéc didu tri cc rdi loan viém. Theo mot s& phuong 4n, rbi loan nay 1a bénh
viém vé rudt, nhu bénh Crohn hodc viém loét két trang (ca hai cing dugc goi 1a bénh viém
rudt). Theo c4c phuong an khéc, bénh viém nay la bénh phong cui, bénh xo cing cft bén
teo co, viém da khép dang thip, hodc viém cdt sdng dinh khép. Theo mot s6 phuong 4n,
bénh viém nay 1a bénh phong ci, bénh Crohn, bénh viém rudt, viém loét két trang, bénh

X0 cimg cOt bén teo co, viém da khép dang thap, hodc viém cot séng dinh khép.
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Theo cac phuong an khéc, cac hop chét hién dugc bdc 16 13 duge sir dung trong cic phuong
phép dung cho viéc diéu tri bénh xo cing rai rac, lupus ban do toan than, chirmg thiéu mau
tan huyét tu mién dich, ching bét san hong cau don thudn, ban xuét huyét giam tiéu cau
vo can (ITP), hoi ching Evans, viém mach, cac 16i loan da bong, bénh dai thdo dudng loai
1, hoi chitng Sjogren, bénh Devic va bénh viém co.

Céac phuong an khéc bao gbm céc phuong phép ting cudng tri nhd nhén thirc ctia dbi tugng,
phuong phép nay bao gbm viéc cho dbi tugng cAn dén viéc diéu tri ding luogng hitu hidu
ctia ché phdm chia hop chét trong Bang 1A, Bang 1B, Bang 2A hoic Bang 2B.

Céac phuong an khac bao gbm céch sir dung cac hop chét hién dugc boc 16 trong liéu phép.
Mot sb phuong 4n bao gdbm cach st dung ching trong viéc didu tri bénh thoai héa than
kinh, ung thu, hodc bénh viém.

Theo cac phuong an khéac, sang ché @& xuit cac hop chét hién duoc boc 16 dé sit dung trong
viéc diéu tri bénh Alzheimer, loan van dong do L-Dopa kich thich, bénh Parkinson, bénh
sa sut tri tué, ALS, ung thu than, ung thu vi, ung thu tuyén tién liét, ung thu mau, ung thu
dang nhu, ung thu phdi, bénh bach cau phét sinh tir tity xuong cAp tinh, da u tiy, bénh
phong cui, bénh Crohn, bénh viém rudt, viém loét két trang, bénh xo cing cdt bén teo co,
viém da khép dang thap, hodc viém cot sdng dinh khép.

Theo cac phuong 4n khéc, sang ché d& xuét cach st dung cac hop chét hién duge boc 19
cho viéc san xuit dugce phdm ding dé didu tri bénh thoai héa than kinh, ung thu, hogc bénh
viém.

Theo cac phuong 4n khéc, sang ché dé xuit cach st dung céc hop chét hién dugc boc 10
cho viéc san xuat dugc phém dung dé diéu tri bénh Alzheimer, loan van dong do L-Dopa
kich thich, bénh Parkinson, bénh sa sut tri tué, bénh xo cliing cdt bén teo co, ung thu than,
ung thu vi, ung thu tuyén tién liét, ung thu mau, ung thu dang nhd, ung thu phdi, bénh
bach ciu phét sinh tir tiy xuwong cép tinh, da u tiy, bénh phong cui, bénh Crohn, bénh viém
rudt, viém loét két trang, bénh xo cting cdt bén teo co, viém da khép dang thdp, hodc viém
cot sdng dinh khép.

Thuét ngit “chan thwong” nhu duge sit dung trong ban mé ta nay dugc dung dé chi sy hu
hai thé chét bét ky cho co thé do bao luc, tai nan, sy dit gay v.v. gy ra. Thuét ngit “thiéu
mau cuc bd” duge ding dé chi rdi loan tim mach dic trung boi tinh trang oxy thap thuong
do su can trd qua trinh cung cAp méu dong mach hodc dong chay ctia mau khong thich hop

dan dén chimg giam oxy-huyét & mo. Thuat ngt “dot quy” dugc ding dé chi cac rdi loan
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tim mach do cuc d6ng méu ho#c hién tugng chay mau trong ndo gy ra, thong thuong nhét
1a do su gian doan vé& dong chay clia mau trong ndo khi ma cuc dong chen mach méau gly
ra, va theo céc phwong 4n nhét dinh ctia séng ché, thuat ngit dot quy duoc dung dé chi dot
quy do thiéu mau cuc bd hodc dot quy do xuét huyét. Thuat ngit “nhdi mau co tim” dugc
dung dé chi rdi loan tim mach dic trung béi hoai tir ¢6 khoanh ving hinh thanh tir sy can
tr¢ qua trinh cung cAp mau.
Theo céc phuong 4n nhat dinh, séng ché nay d& cap dén cac hop chét ding dé trc ché hién
tugng chét té bao, trong d6 cac hop chét nay duoc thé hién trong Bang 1A, Bang 1B, Bang
2A hodc Bang 2B. Theo cac phuong an nhét dinh, cac hop chit theo sang ché nay 1a cac
chét tic ché ctia hién tugng chét té bao. Trong trudng hop bat ky, tbt hon, néu cac hop chét
theo sang ché nay sir dung tac dung ctia chiing d6i v6i viée e ché hién tuong chét té bao
& mitc ndbng d6 nhé hon khoang 50 micromol, t6t hon nita, néu & muc ndng do nhé hon
khoang 10 micromol, va tdt hon ca, néu & muc néng d6 nho hon 1 micromol.
4. Kit

DPugc d& xuit trong ban md ta nay con 1a kit ma bao gdm hop chét theo sang ché, hoic
mubdi duge dung, chét tuong ty duge doteri hoa, chit hd bién, chit dong phan lap thé, hdn
hop cua cac chét déng phén lap thé, tién duoc chét, hoic chét teong tu dugc doteri hoa cua
né, va dang doéng géi thich hgp. Theo mot phuong én, kit con bao gdm cac huéng dan dung
cho viéc st dung. Theo mdt khia canh, kit bao gbm hop chét theo séng ché, hodc mudi
duoc dung, chét trong tw duge doteri hoa, chat hd bién, chat dong phéan 1ap thé, hdn hop
ctia cac chit déng phéan lap thé, tién duoc chét, hoic chét tuwong tu dugc doteri hoa cua no,
va nhan va/hodc cac hudng dan dung cho viéc sir dung cac hop chét trong viéc diéu tri cac
chi dinh, bao g@)m ca cac bénh hodc tinh trang, dugc md ta trong ban mo ta nay.
Pugc d& xuit trong ban mo ta nay con 1a cac vat dung do san xuit ma bao gdm hop chét
dugc mo ta trong ban mo ta nay hodc mudi dugc dung, chét tuwong tu dugc doteri hoa, chét
hd bién, chéit ddng phan 1ap thé, hdn hop cua céc chét ddng phan lap thé, tién duoc chét,
hodc chét tuong tu dugc doteri hda ciia n6 trong vat chira thich hop. Vat chtra nay co thé
1a 1o, binh, 6ng thudc tiém, bom tiém dugc nap san, va tai truyén trong tinh mach.

S. Cic ché phdm dwgce va phwong thirc cho ding
Céc hop chat duge d@ xuét trong ban mo ta nay thuong dugc cho dung dudi dang ché phdm
dugc. Vi vay, duge dé xuét trong ban md ta nay con 1a cac ché phdm dugc ma chira mot

ho#ic nhidu hop chit trong s6 cc hgp chat dugc mo ta trong ban mo ta nay hodc muoi dugce
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dung, chét tuong tu dugc doteri hoa, chét hd bién, chét déng phan 14p thé, hdn hop clia cac
chét df‘)ng phan lap thé, tién duoc chét, hoic chét tuong tu dugc doteri hoéa cia nd va mot
hodc nhiéu chit dn duoc dung dugc chon lya tir cac chét mang, chét phu trg va ta duogc.
Céc chit din duoc dung thich hop c6 thé bao gbm, vi du, cac chét pha loang tro rin va cac
chat don dly, cac chit pha lodng, bao gbm ca dung dich nude v tring va cic dung moi
hitu co khac nhau, chit ting cudong do thim, chit 1am tan va chat phu trg. Cac ché phdm
nhu vy dugce diéu ché theo phuong thirc da biét 16 trong linh vuc k¥ thuét duge. Vi du,
xem tai liéu: Remington’s Pharmaceutical Sciences, Mace Publishing Co., Philadelphia,
Pa. xuit ban 1an thr 17 (1985); va Modern Pharmaceutics, Marcel Dekker, Inc. xuit ban
1in tht 3 (G.S. Banker & C.T. Rhodes, Eds.).

C6 thé cho ding cic ché phém dugc nay theo mot lidu don 1& hodc nhiéu lidu. C6 thé cho
dung ché phim dugc nay bang céc phwong phap khac nhau bao gdm ca, vi du, cac dudng
dung qua truc trang, phia mé khoang miéng, trong miii va qua da. Theo cac phuong an nhét
dinh, c6 thé cho ding ché pham dugc nay bang phuong phap tiém trong dong mach, theo
kiéu trong tinh mach, theo kiéu trong mang bung, theo phuong thirc ngoai duong tiéu hoa,
theo kidu trong co, theo kiéu dudi da, bang dudng miéng, theo kiéu khu tra, hodc & dang
chét xong hit.

Moét phuong thitc cho dung 1a ngoai duong ti€u hoa, vi du, bang phuong phép tiém. Céac
dang ma cac ché phdm dugc duge md ta trong ban mod ta nay c6 thé duogc sap nhap vao do
dé cho ding bing phwong phép tiém bao gbm, vi du, huyén phit nu6c hoic huyén phu dau,
ho#c nhil twong, véi dau vung, dau ngo, dau hat bong, hodc dau lac, cling nhu con ngot,
manitol, dextroza, hodc dung dich nudc vo trung, va cac chit dan dugc tuong tu.

Phuong thirc dung qua duong miéng ¢ thé 1a mot duong dung khéc cia cac hop chét dugc
md ta trong ban mo ta ndy. Viéc cho dung cd thé 1a théng qua, vi du, vién nang hodc vién
nén dugc pha dé tan trong rudt. Trong viée tao cac ché phdm dugc ma bao gdm it nhét mot
hop chit dugc mo ta trong ban mo ta nay hodc mudi duge dung, chét tuong tu dugc doteri
héa, cht hd bién, chit dong phan 13p thé, hdn hop clia cac chét ddng phén lap thé, tién
duoc chét, hodc chét tuong tu dugce doteri hoa ciia no, thi thanh phﬁn ¢0 hoat tinh thudng
dugc pha lodng bang ta dugc vi/hogc dugce bao 14y trong mot chit mang ma c6 thé 1a dudi
dang vién nang, goi, gidy hodc vat chira khac. Khi ta dugc dong vai tro la chét pha lodng,
thi n6 c6 thé 1a dudi dang chit liéu rén, ban ran, hoic 10ng, chét nay déng vai tro 12 chit

dan, chit mang hoic mdi truong cho thanh phén c6 hoat tinh. Vi vay, cac ché phdm co thé
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13 du6i dang vién nén, vién tron, bot, vién thubc hinh thoi, géi, vién nhén, cdn ngot, huyén
phu, nhii twong, dung dich, xi ro, sol khi (¢ dang chét rin hoic trong mdi truong 16ng),
thubc m& chira, vi du, 1én dén 10% theo trong lugng ctia hop chét co hoat tinh, vién nang
gelatin mém va vién nang gelatin cimg, dung dich tiém vo trung, va bot duge déng goi vo
trung.

Mbt sb vi du vé t4 duge thich hop bao gé)m lactoza, dextroza, sucroza, sorbitol, manitol,
tinh bot, gdm acacia, canxi phosphat, alginat, tragacan, gelatin, canxi silicat, xenluloza vi
tinh thé, polyvinylpyrolidon, xenluloza, nugc vo tring, xi rd, va metyl xenluloza. Ngoai
ra, cac dang ché pham nay c6 th con bao gdm céc chat 1am tron nhu talc, magie stearat,
va diu khoang; chét thdm uét; chit nhii héa va chét tao huyén phi; cac chét bao quan nhu
metyl va propylhydroxy-benzoat; chét 1am ngot; va chét tao huong vi.

Céc ché pham ma chua it nhét mot hop chét duge mo ta trong ban md ta nay hodc mudi
dugc dung, chét teong tu dugce doteri hoa, chét hd bién, chét déng phan 1ap thé, hén hop
ctia cac chét déng phén lap thé, tién dugc chét, hoic chét trong tu dugce doteri hoa ciia no
c6 thé duoc tao dang ché pham dé dem lai qua trinh giai phong nhanh, duoc duy tri hodc
tri hodn ctia thanh phan c6 hoat tinh sau khi cho d6i twong dung bang cach st dung cac quy
trinh da biét trong linh vuc k¥ thuét nay. Céc hé théng phan phéi thudc giai phéng c6 kiém
so4t dung cho phuong thirc dung qua dudng miéng bao gbm céc hé thdng bom thdm thiu
va céc hé théng hoa tan chira bé chtra dugc phti bang polyme hogc cac dang ché pham co
chét polyme-thuéc. Miéng dén tac dung qua da c6 thé dugc sit dung dé dem lai sy tiém
truyén lién tuc hogc khong lién tuc ctia cac hop chit dugc mo ta trong ban md ta nay theo
lwong co6 kiém soat. Miéng dén tic dung qua da co thé duoc kién tao cho qua trinh phan
phéi lién tuc, theo nhip dap, hodc theo nhu cAu ctia cac dugc chét.

Déi vé6i viee didu ché cac ché phim rén nhu vién nén, thi thanh phan c6 hoat tinh chinh
yéu c6 thé duge tron véi ta duge dé tao ra ché phém dugc tao cong thirc bao ché so bd rin
chira hdn hop thun nhét cua hop chit duge mo ta trong ban md ta ndy hodc mudi dugc
dung, chét twong tw dugc doteri hoa, chat hd bién, chit ddng phén 14p thé, hdn hop cua cac
chét ddng phan 1ap thé, tién dugc chét, hogc chét twong tu dugc doteri hoa ctia n6. Khi dé
cap dén cac ché phim dugc tao cong thirc bao ché so bd nay 1a thuan nhét, thi thanh phan
¢6 hoat tinh c6 thé duoc phan tén mot cach dbng déu khip ché pham sao cho ché pham c6
thé dugc chia thém mot cach dé dang thanh cac dang lidu luong don vi hitu hiéu theo kiéu

ngang bang nhau nhu vién nén, vién tron va vién nang.
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Vién nén hodc vién tron ctia cac hop chit duge mo ta trong ban md ta nay c6 thé dugc pha
hodc dugc tao hgp chét dé dem lai dang lidu lwong dat duge uu diém cua tac dung kéo dai,
hodc dé bao vé khai cac diéu kién axit ctia da day. Vi du, vién nén hodc vién tron c6 thé
bao gbm hop phan lidu trong va hop phén lidu ngoai, hop phan lidu ngoai 1a duéi dang 16p
v6 phtt 18n hop phan lidu trong. Hai hop phin nay c6 thé dugc chia tach béi 16p bao tan &
rudt ¢6 tac dung chdng lai hién tugng phan ra trong da day va cho phép hop phan trong di
chuyén nguyén ven vio t4 trang hodc tri hodn dugc trong qua trinh gidi phong. Mot loat
chét liéu c6 thé dugc st dung cho céc 16p phu hodc 16p bao tan & rudt nhu vay, cac chéit
liéu nhu vay bao gdm mét sb axit polyme va cac hdn hop ciia axit polyme v&i cac chét lidu
nhu senlac, ruou xetyl va xenluloza axetat.

Céc ché phim ding cho phuong phép x6ng hit hogc phuong phap thdi vao c¢6 thé bao gdbm
dung dich va huyén phii trong dung mdi nuéc hode dung mdi hitu co duge dung, hodc cac
hdn hop cua chiing, va bot. Cac ché phém ran hoic 16ng c6 thé chira cac ta duoc duogc dung
thich hgp nhu dugc md ta trong ban mo ta nay. Theo mot s6 phuong 4n, cic ché phim
duge cho ding bang dudng miéng hodc dudng hd hép mili dé c6 duge tac dung cuc bd
hodc tac dung toan than. Theo cac phuong an khac, cac ché phdm trong cac dung mdi dugc
dung c6 thé duge khi dung hoa bang cach st dung khi tro. Dung dich dugc khi dung hoa
6 thé duoc x0ng hit mdt cach truc tiép tlr thiét bi khi dung hoa hodc thiét bi khi dung hoéa
¢6 thé duoc gin két vao mit na chup dudng thd, hodc may thd ap suit duong ngit quang.
C6 thé cho ding cac ché pham dang dung dich, huyén phd, hodc ché phim bot, t6t hon,
néu bing dudng miéng hodc qua dudng mili, tir cac thiét bi ma phén phdi dang ché phdm
nay theo mdt phuong thirc thich hop.

6. Phén chia liéu lrgng

Mec lidu lwong cu thé cua hop chét theo don nay dung cho dbéi tuong cu thé bét ky s& phu
thudc vao mot loat yéu t8 bao gém ca hoat tinh ctia hgp chét cu thé duoc sir dung, dd tudi,
thé trong, suc khoe téng quat, gidi tinh, ché d an, thoi gian cho dung, duong cho dung, va
tbc @06 bai tiét, dang két hop thubc va mirc do trdm trong ctia bénh cu thé & ddi tuong trai
qua li¢u phép. Vi dy, lidu lugng c6 thé dugc biéu dat & dang mot ) miligam cua hop chit
duoc mo ta trong ban mb ta nay cho mdi kilogam thé trong ctia dbi tugng (mg/kg). Céc
muc lidu luong 13 tir khoang 0,1mg/kg dén 150mg/kg c6 thé 1a thich hop. Theo mot s6
phuong an, khdéng tir 0,1 dén 100mg/kg c6 thé 1a thich hgp. Theo céc phuong 4n khéc,
lidu lugng 1a tir 0,5mg/kg dén 60mg/kg co thé 14 thich hop. Theo mdt sé phuong 4n, liéu
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lwgng 1 tr khoang 0,0001 dén khoang 100 mg cho mdi kg thé trong cho mdi ngay, tir
khoang 0,001 dén khoang 50 mg ctia hop chit cho mdi kg thé trong, hodc tir khoang 0,01
dén khoang 10 mg ctia hop chit cho mdi kg thé trong c6 thé 14 thich hop. Viéc chuin héa
theo thé trong cia d6i twong thi ddc biét hitu ich khi diéu chinh cac lidu luong giita céc doi
tugng co kich c& khéc biét 16n, nhu xay ra khi st dung thubc & ca tré em va ngudi 16n hodc
khi chuyén dbi lidu lwong hitu hiéu & dbi twong khong phai 1a ngudi nhu ché thanh lidu
luong thich hop cho dbi twong 13 nguoi.
Liéu lwong hing ngay ciing c¢6 thé dugc mé ta 1a tong lugng hop chét duge mo ta trong ban
md ta nay duoc cho ding cho mbi lidu lwong hodc cho mdi ngay. Liéu lugng hing ngay
cta hop chét trong Bang 1A, Bang 1B, Bang 2A hodc Bang 2B ¢c6 thé 1a tir khoang 1 mg
dén 4.000mg, tir khoang 2.000 dén 4.000mg/ngay, tir khoang 1 dén 2.000mg/ngay, tir
khoang 1 dn 1.000mg/ngdy, tr khoang 10 dén 500mg/ngdy, t khoang 20 dén
500mg/ngay, tr khoang 50 dén 300mg/ngdy, tir khoang 75 dén 200mg/ngdy, hoic tir
khoang 15 dén 150mg/ngay.
Khi dugc cho ding bing dudng miéng, tbng lidu luong hing ngay cho ddi twong 13 nguoi
6 thé 1a tir 1 mg dén 1.000mg, tr khoang 1.000-2.000mg/ngay, tir khoang 10-500mg/ngay,
tir khoang 50-300mg/ngay, tir khoang 75-200mg/ngay, hodc tir khoang 100-150mg/ngay.
Céc hop chét theo don nay hodc cac ché pham ctia chiing c6 thé duge cho dung mét 14n,
hai 14n, ba, bdn, hodc nhiéu 14n hon nita hang ngay, bang cach str dung phuong thirc thich
hop bét ky dugc md ta trén day.
Theo mdt phuwong an cu thé, phuong phap nay bao gdm viéc cho d6i twong dung liéu luong
hing ngay ban dAu 12 khoang 1 dén 800 mg hop chit dugc mo ta trong ban mo ta nay va
lam ting liéu lugng bﬁng cac luong gia tang cho dén khi dat dugc dd hiéu nghiém 1am
sang. Céc luong gia ting 1a khoang 5, 10, 25, 50, hoic 100 mg 6 thé dugc st dung dé 1am
tang lidu lugng. C6 thé 1am tang liéu lugng hing ngdy, cach ngdy, hai 1an cho mdi tuan,
hodc mdt 14n cho mdi tudn.

7. Liéu phap két hop
Theo mot khia canh khéc cia sang ché, c6 thé cho dung cac hop chit & dang két hop véi
c4c chét khéc, bao gdm (nhung khong chi gii han &) cac hop chit 1a cac chit rc ché hién
tuong tu huy té bao; cac chét trc ché poly(ADP-riboza) polymeraza-PARP; cac chét &rc ché
Src; cac chét dung cho viéc diéu tri 16i loan tim mach; cao huyét 4p, chimg ting cholesterol

huyét va bénh ddi thdo duong loai IT; chit chdng viém, chét chéng huyét khdi; chét phan
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giai fibrin; chét khéng tiéu cAu, chét khir lipit, chét tc ché thrombin truc tiép - chét e ché
thu thé glycoprotein ITb/I1la; chét chen kénh canxi; chit chen thu thé tac dong adrenalin-
beta; cac chit tc ché xyclooxygenaza (vi du, COX-1 va COX-2); chét e ché hé théng
angiotensin (vi du, chét trc ché enzym chuyén héa angiotensin (ACE)); chét trc ché renin;
va/hodc chit ma 1ién két vao cac phén tir két dinh t& bao va trc ché kha ning cla cc bach
cAu trong viée gin két vao cac phan tir nhu vay (vi dy, polypeptit, khang thé da dong va
khang thé don dong).
Theo cac phuong an khéc, co thé cho ding cac hop chat theo sang ché nay & dang két hop
v6&i mdt chit phu thém c6 hoat tinh déi vé6i viéc didu tri bénh thoéi héa than kinh. Vi du,
theo mot sb phuong an, cac hop chét dugc cho dung & dang két hop véi mot hoic nhiéu
chét tri liéu phu thém hitu ich cho viéc diéu tri bénh Parkinson. Theo mot s6 phuong én,
chét tri liéu phu thém nay 13 L-dopa (vi dy, Sinemet®), mot chét chi van tac dong dopamin
(vi du, Ropinerol hodc Pramipexole), chét wrc ché catechol-O-metyltransferaza (COMT) (vi
du, Entacapone), chat tc ché L-monoamin oxidaza (MAO) (vi duy, selegiline hodc
rasagiline) hodc mot chit ma 1am ting murc giai phéng dopamin (vi du, Zonisamide).
Séang ché nay con dé xuét cac dang két hop cua hai hoic nhidu hop chit ma trc ché hién
tuong hoai tu té bao hon nira (vi du, hop chit nhu dugc boc 16 trong ban mo ta nay va mot
chét phy thém ding dé e ché hién tuong hoai tir). Sdng ché nay con dé xuét cac dang két
hop ciia mot hogc nhiéu hop chit ma te ché hién twong hoai tir té bao duge két hop véi
mot hodc nhiu chét hoic hop chét phu thém (vi dy, cic hop chét tri liéu khac dung cho
qua trinh diéu tri bénh, tinh trang, hoic su 1ay nhiém).

8. Téng hop cac hgp chat
Céc hop chét c6 thé dugc didu ché bang cach st dung céc phuong phéap dugce bdc 10 trong
ban md ta ndy va céc cai bién thong thudng cua cac phuong phap d6, ma duge dua ra mot
cach rd trong ban mod ta ndy va cac phuong phap dugc biét rd trong linh vuc ndy. Cac
phwong phép téng hop thong thudng va da biét c6 thé duge st dung cling véi cac hudng
dan trong ban mo t& nay. Viéc tbng hop cac cac hop chét dién hinh dugc md ta trong ban
mo ta nay c6 thé dugc thuc hién nhu duge md ta trong phan cac vi du thuc hién sang ché
dudi day. Néu c6 sén, cac chét phan tng ¢6 thé mua duoc trén thi truong, vi du, tir Sigma
Aldrich ho#c cac nha cung cép hoa chét khac.
Céc hop chét theo sang ché c6 thé dugc diéu ché bang cach st dung cac phuong phéap dugc

bdc 10 trong ban mo ta ndy va cac cai bién thong thudng cua cac phuong phap do, ma duoc
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dua ra mot cach 16 trong ban mo ta nay va cac phuong phéap dugc biét 5 trong linh vuc
nay. Cac phuong phéap tbng hop thong thuong va da biét c6 thé duogc sir dung cling véi cac
hudng din trong ban mo ta nay. Viéc tbng hop cc cac hop chét dugc mo ta trong ban md
t4 ndy c6 thé dugc thuc hién nhu dugc mo ta trong phan cac vi du thyc hién sang ché dudi
day. Néu c6 san, cac chét phan ting c6 thé mua duogc trén thi truong, vi dy, tir Sigma Aldrich
ho#ic céc nha cung cip héa chét khac.

Céc hop chit theo séng ché c6 thé duoc didu ché tir cac vt liéu ban dAu c6 sin bang cach
str dung, vi du, cic phuong phap va quy trinh tdng quét duéi day. Cén phai hiéu ring trong
cac diéu kién xtr ly dién hinh hoiic dugc uu tién (tirc 13, nhiét d6 phan tng, thoi gian, ty 1€
mol cia chit phan tng, dung moi, ap suit, v.v.) dugc duara, cac diéu kién xir Iy khic cling
6 thé duge st dung trir khi ¢6 quy dinh khac. Céc didu kién phan tmg t6i wu c6 thé thay
dbi véi cac chat phan tng hodc dung mdi cu thé duoc st dung, nhung cac diéu kién nhu
véy c6 thé duge xac dinh bdi ngudi co hiéu biét trung binh trong linh vuc nay bang céc
quy trinh t8i wu hoa thong thuong.

Ngoai ra, ngudi co kién thtrc trung binh trong linh vuc nay s& thy rd 13, cAc nhom bao vé
thong thuong cé thé 1a can thiét & ngan nglra cic nhom chire nhét dinh tham gia phan Gng
khong mong mudn. Cac nhém bao vé thich hgp cho cac nhdm chirc cu thé khac nhau ciing
nhu céc diéu kién thich hop dé bao vé va khir bdo vé cac nhom chuc cu thé nay dugc biét
rd trong linh vuc nay. Vi du, nhidu nhém béao vé duge md ta trong tai liéu cia Wuts, P. G.
M., Greene, T. W., & Greene, T. W. (2006). Greene's protective groups in organic
synthesis. Hoboken, N.J., Wiley-Interscience, va cac tai liéu duogc trich din & day.

Ngoai ra, cac hop chét theo sang ché ¢6 thé bao gém mot hodc nhiéu tAm bat dbi xung. Do
d6, néu mudn, cac hop chét nay ¢6 thé duoc didu ché hoic dugc tach dudi cac dang dong
phan 1ap thé tinh khiét, tic 13, dudi dang cac chét ddng phan doi anh hode cac chét ddng
phén khong d6i quang riéng biét hodc dudi dang hdn hop duge lam giau chét ddng phan
lap thé. TAt ca ddng phan lap thé nhu vy (va cac hdn hop duge lam giau) dugc bao gbm
trong pham vi cua sang ché, trir khi c6 quy dinh khac. Cac chét ddng phan 1ap thé tinh khiét
(hodic cac hdn hgp dugce lam giau) c6 thé dugc didu ché bing cach st dung, vi du cac vat
liéu ban diu quang hoat hodc cac chét phan tmg 18p thé chon loc da biét trong linh vuc nay.
Céach khéc, hdn hop raxemic cia cac hop chét nhu vay c6 thé duge tach ra bang céach sir
dung, vi duy, sdc ky cot tach chét ddng phan quang hoc, cac chét phan giai chét déng phan
quang hoc va cac phuong phap tuong tu. ‘
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Céc vt liéu ban dau cho cic phan tmg duédi ddy n6i chung 1a cac hop chét d3 biét hoic ¢6
thé duge didu ché bing cac quy trinh da biét hogc cac quy trinh cai bién hién nhién tir cac
quy trinh nay. Vi duy, nhiéu vAt liéu ban ddu c6 ban trén thi trudng tir cac nha cung clp
thuong mai nhu Aldrich Chemical Co. (Milwaukee, Wisconsin, USA), Bachem (Torrance,
California, USA), Emka-Chemce hodc Sigma (St. Louis, Missouri, USA). Céc vt li¢u ban
dAu khac c6 thé dugc didu ché bing cac quy trinh cai bién hién nhién tir cac quy trinh nay,
dugc mo ta trong cac tai li€u tham khao chuén nhu Fieser and Fieser’s Reagents for Organic
Synthesis, Tap 1-15 (John Wiley, and Sons, 1991), Rodd's Chemistry of Carbon
Compounds, Tap 1-5, va Supplementals (Elsevier Science Publishers, 1989) organic
Reactions, Tap 1-40 (John Wiley, and Sons, 1991), March's Advanced Organic Chemistry,
(John Wiley, and Sons, xuét ban 14n the 5, 2001), va Larock's Comprehensive Organic
Transformations (VCH Publishers Inc., 1989).
Céac thuat ngit “dung mdi,” “dung méi hitu co tro” hodc “dung moéi tro” dé cap dén dung
méi tro dudi cac didu kién cia phan (ing ma dugc md ta lién quan (bao gém, vi du, benzen,
toluen, axetonitril, tetrahydrofuran (“THE”), dimetylformamit (“DMF”), cloroform,
metylen clorua (hoic diclometan), dietyl ete, metanol, pyridin va céc dung moi twong tu).
Trir khi ¢6 quy dinh ngugc lai, cic dung mdi duoc sir dung trong cac phéan Gng theo sang
ché 13 cac dung mdi hitu co tro, va cac phan tng duge thue hién trong moi truong khi tro,
t6t hon 13 nito.
Thuét ngit “q.s.” nghia 1a bd sung luong da dé c6 dugc chic ning di néu, vi dy, dé tao
duge dung dich vé6i thé tich mong mudn (tic 13, 100%).
Cén hiéu réng trong mdi so dd trén day, viéc dua thém nhom thé bat ky c6 thé tao ra mot
s6 san phim ddng phéan (bao gbm, nhung khong bi gii han &, cac chit ddng phan ddi anh
hozic mdt hogc nhiéu cdc chit ddng phan khong d6i quang) bét ky hodc tit ca cac chét dong
phan nay ¢6 thé duoc tach va tinh ché bang cach st dung céc k¥ thuat thong thuong. Khi
cac hop chét duge 1am gidu hodc tinh khiét quang hoc dugc mong mudn, sic ky tach chit
ddng phan quang hoc va/hodc céc vt liéu ban dau dugc 1am giﬁu hodc tinh khiét quang
hoc ¢6 thé dwge st dung nhur thuong duge st trong linh vie nay hodc nhu duge mo ta trong
trong phan Vi du thuc hién séng ché.

Quy trinh tong hop tong quat
So dd Phan tng Tong quat I dudi ddy minh hoa phuong phap tbng quat dé diéu ché cac
hop chét duge mo ta & day.
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So dd I
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Trén So dd Phan tmg Tdng quat I, cac hop chét c6 cong thirc (X) duge diu ché bang cach
lién hop pyrimidin dugc thé c6 cong thic (Y) v6i amin c6 cdng thirc (Z), trong d6 R2, R3,
vong B va m dugc xac dinh nhu trong cong thirc bét ky trong s6 céc cong thitc duge dua
ra trong ban mo ta nay hodc bing cac hop chét cu thé duoc iy vi du trong Bang 1A, Bang
1B, Bang 2A hodc Bang 2B, va X 1a nhom doi chuyén. Theo cac phwong 4n nhét dinh, X
12 halo. C4c hop chét thich hgp c6 cong thirc (Y) hodc (Z) 6 thé dwoc didu ché theo céc
phuong én cu thé hon dugc md ta trong phan Vi du thyc hién sang ché ma theo hozc boi
cac phuong phap dugc ngudi ¢6 kién thirc trung binh trong linh vuc nay biét r5. Lién hop
cac hop chét ¢ cong thic (Y) va (Z) v6i sw ¢6 mit cla axit, tao ra hop chét c6 cong thic
(X). Theo mot s6 phuong 4n, axit ndy 12 axit toluen sulfonic hodc axit trifloaxetic. Theo
mot s& phuong 4n, lién hop cac hop chét c6 cong thirc (Y) va (Z) véi sw ¢6 mit clia bazo
tao ra hop chit c6 cong thie (X). Theo mot sd phuong 4n, bazo nay 1a trietylamin.

Theo mot phuong an, sang ché @ cap dén phuong phap didu ché hop chét c6 cong thic
(X) bao gfﬁm budc lién hop hop chét c6 cong thire (Y) v6i hop chét c6 cong thic (Z) dudi
cac didu kién dé tao ra hop chit c6 cong thirc (X), trong d6 R!, R?, R?, vong B va m dugc
x4c dinh nhu trong cdng thirc bét ky trong s6 céac cong thirc dugc dua ra trong ban mo ta
nay hodc bang céc hop chét cu thé duoc 14y vi du trong Bang 1A, Bang 1B, Bang 2A hodc
Bang 2B, va X 1a nhém doi chuyén. Theo cac phuong an nhét dinh, X 1a halo.

Khi khong mua dugc trén thi trudng, cic amin ¢6 cong thie (Z) c6 thé dugc didu ché tir
cac vat li€u ban diu c6 ban trén thi trudong. Vi dy, theo cac phuong an nhét dinh, cdc amin
c6 cong thuce (Z) ¢ thé duoc didu ché bang cach khtt hop chét dugc thé nitro tuong tng.
Céc amin ¢ cdng thic (Z) thudng dugc tao chic trude khi lién hop voi pyrimidin dugc
thé c6 cong thirc (Y). Trong d6 chat dong phén 1ap thé nhit dinh dugc mong mubn (vi dy,
chét ddng phan lap thé cis- hodc trans- c¢6 cong thirc 111, IIIA, hodc IIIB), chét ddng phan
1ap thé don 1¢ clia amin tuong Ung c6 thé duoc didu ché trude khi lién hgp v6i pyrimidin
duoc thé c6 cong thire (Y). Mdi chét ddng phan 13p thé trong sb céc chét ddng phan lap thé

cis- va trans- c6 thé duoc diéu ché bang cach nghich chuyén chon loc héa hoc 1ap thé trude
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khi dua gbc xyano vao vong xyclobutyl. Theo cac phuwong 4n nhét dinh, cic amin c6 cong
thirc (Z) duge didu ché théng qua cac phén (mg cong vong hai cuc 1,3 bang cach str dung
cac vat liéu ban dau duoc tao chirc. Viée tao nhom chie nira hodc chuyén héa nhoém chiic
14n nhau c6 thé dugc thyc hién trude hodc sau phan ing cong vong.

Theo cac phuong 4n nhét dinh, cac hop chit c6 cong thirc Ia c6 thé duoc diéu ché theo So
do II.

_\ O
OAgfx P AP
8 8 8
N R R® &7 o) N R N R
HN, " s AN ;[ — TN ;\i
R R7 N RQ R7 N R9
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N = 2-2
21 23 24
NH
R‘l
R2 2-5

R2

N R3 N AN NH2

¥ AL, =
Rl N X~ N7 RS NTX

| N= RB
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R
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Trén So d6 Phan ung Tong quat II, cc hop chét c6 cong thirc (2-3) c6 thé dugc didu ché
bang cach lién hop triazol duge thé thich hop (2-1) v6i este duge thé thich hop (2-2). Viéc
chuyén hoa este ctia hop chét (2-3) thanh hop chét a-xyanoketon (2-4) ¢6 thé dugc thuc
hién duéi cac didu kién phan tng thé bang céach sir dung bazo manh (vi dy, butyllithi) va
axetonitril. Viéc cho hop chit (2-4) tiép xtic hydrazin dugc thé thich hop (2-5) hoic mudi
clia nd, tao ra amin ¢ cong thirc (2-6). Viéc lién hgp amin c6 cong thire (2-6) v6i pyrimidin
duoc thé thich hop c6 cong thirc (Y) c6 thé duoc thyuc hién theo So dd I, nhu vay tao ra cac
hop chét c6 cong thic Ia.

Vi du thwe hién sang ché
Céc vi du duéi day duge dua vao d& minh hoa céc phuong an cu thé theo sang ché. Nguoi
¢6 hiéu biét trung binh trong linh vuc nay hiéu rang cac k¥ thuat dugc mo ta trong phén Vi
du thuc hién séng ché ma sau day thé hién cac k¥ thudt thuc hién séng ché dé dang, va nhu

81



43877 82/133

vy c6 thé duoc coi 13 cAu thanh cic mo hinh cu thé dé thyc hién sang ché. Tuy nhién,
ngudi c¢6 hidu biét trung binh trong linh vyc nay cAn hiéu, dya trén sang ché, ring nhiéu
thay dbi c6 thé dugc thuc hién trong cic phwong 4n cu thé dugc boc 16 va van dat duoc Kkét
quéa nhu vy hodc két qua twong ty ma khong tach khoi y twong va pham vi clia séng ché.
Cac phwong phap thir nghiém tong quat:

T4t ca céc phan tng trong moi truong khong nude duge thuc hién trong dung cu thuy tinh
chiu Itra ho#ic dugc lam khé trong 16 trong mdi trudong khi nito. T4t ca cac hoa chét duoc
mua tir cac nha thau thuong mai va dugc st dung nhu vay, trir khi duge quy dinh khac.
Céc phan ng dugc khudy bang tir tinh va dugc theo ddi bang sic ky 16p mong (TLC) véi
cac tAm silicagel dugc phi boc trudce kich ¢& 250um, quan sat bang UV, hoic trong budng
i6t. Séc ky cot nhanh dugc thyc hién bang cach st dung silicagel (¢ ludi 100-200). DY
dich chuyén hoéa hoc dugc tinh so véi cloroform (87,26), metanol (63,31), hoac DMSO
(82,50) cho 'H NMR. Phén tich HPLC dugc thyc hién trén h¢ HPLC Shimadzu 20AB c6
ddu do dang mang it quang va Luna-C18(2) 2,0x50mm, cft Sum & tbc @0 dong 1,2
mL/phut v6i gradien dung méi Pha dong A (MPA, H20+0,037 % (thé tich/thé tich) TFA):
Pha dong B (MPB, ACN+0,018 % (thé tich/thé tich) TFA) (0,01 phut, 10% MPB; 4 pht,
80% MPB; 4,9 phut, 80% MPB; 4,92 phut, 10% MPB; 5,5 phut, 10% MPB). LCMS dugc
phat hién & bude séng 220 va 254 nm hodc st dung phwong phép do tén xa dnh sang bay
hoi (ELSD) ciing nhu ion héa phun dién tir dwong (MS). HPLC ban diéu ché dugc thuc
hién trong diéu kién axit hodc trung tinh. Diéu kién axit: Luna C18 100x30 mm,
Sum; MPA: HCI/H20=0,04%, hodc axit formic /H20=0,2% (thé tich/thé tich); MPB: ACN.
Diéu kién trung tinh: Waters Xbridge 150x25, Sum; MPA: 10mM NH4HCO:; trong H,0;
MPB: ACN. Gradien cho ca hai diéu kién: 10% MPB dén 80% MPB trong 12 phit & the
d6 dong 20 mL/phut, sau d6 100% MPB trong 2 phiit, 10% MPB trong 2 phut, dau do UV.
Phéan tich SFC dugc thuc hién trén hé SFC phén tich Thar vé6i dau do UV/Vis va day cot
tach déng phén quang hoc bao gém AD-3, AS-H, OJ-3, OD-3, AY-3 vaIC-3, 4,6x100mm,
¢t 3um & tdc d6 dong 4 mL/phut v6i gradien dung moi Pha dong A (MPA, CO2): Pha
dong B (MPB, MeOH+0,05 % (thé tich/thé tich) IPAm) (0,01 phut, 10% MPB; 3 phit,
40% MPB; 3,5 phut, 40% MPB; 3,56-5 phit, 10% MPB). Qu4 trinh diéu ché bing SFC
duoc thuc hién trén hé SFC didu ché Thar 80 v&i dau do UV/Vis va day cot didu ché tach
chit ddng phan quang hoc bao gdm AD-H, AS-H, OJ-H, OD-H, AY-H va IC-H, 30x250
mm, cOt 5um & téc do dong 65 mL/phut vé6i gradien dung moi Pha dong A (MPA, CO»):
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Pha dong B (MPB, MeOH+0,1 % (thé tich/thé tich) NH3H20) (0,01 phit, 10% MPB; 5
phut, 40% MPB; 6 phut, 40% MPB; 6,1-10 phut, 10% MPB).
Céc hop chit dugc dit tén bing céach sir dung phan mém ChemBioDraw Ultra 13.0 hodc
chemaxon.
Diéu ché hop chit
Trong do6 viéc didu ché cac vat liéu ban dau khong dugc mo ta, cc vat liéu nay co ban trén
thi trudng, duge biét trong cAc tai liéu hodc ngudi c6 trinh d9 trung binh trong linh vuc nay
d& dang c6 dugc bang cach sir dung céc quy trinh chudn. Trong d6, c6 néu rd ring cac hop
chét dugc didu ché twong tu v6i céc vi du hodc cac chét trung gian c6 trude d6, nguoi co
trinh d§ trung binh trong linh vuc nay can hiéu ring thoi gian phéan tng, sb duong lugng
chc chit phan g va nhiét do c6 thé dugc thay dbi cho mdi phan ting cu thé va c6 thé 1a
can thiét hosic mong mudn dé st dung céc k¥ thuat tach hogc tinh ché khac nhau. Trong d6
cac phan tng dugc tién hanh bang céach sir dung birc xa vi séng, 10 vi song dugc sir dung
1a Biotage Initiator. Ngudn dién thuc su duoc cap thay dbi trong qua trinh phéan ng dé duy
tri nhiét d6 khong ddi.
viDU 1
Téng hop N4-etyl-N2-[1-(3-isoxyanoxyclobutyl)-5-metyl-pyrazol-4-yl]-5-
(triflometyl)pyrimidin-2,4-diamin (26)
3-(benzyloxy)xyclobutanol: Thém ting phan nho NaBH4 (26,84 g, 709,38 mmol) & -
20°C trong mdi trudng khi Ny trong thoi gian 4 gid vao dung dich dugce khudy chira 3-
benzyloxyxyclobutanon (125 g, 709,38 mmol) trong MeOH (1,5 L). Sau khi thém, dé hén
hop 4m 1én dén 25 °C va khudy trong 30 phut. Thém nuge (50 mL) vao hdn hop nay va
khudy trong 30 phit. C6 hdn hop nay dudi ap sut giam tao ra phan cin. (Hai mé c6 cing
quy mé duogc gop lai d2 tach va tinh ché.) Tinh ché phan cin bang sic ky cot silicagel
(PE:EtOAc = 6:1) dé tao ra (1S,3S)-3-(benzyloxy)xyclobutanol & dang dau khong mau.
1-(3-(benzyloxy)xyclobutyl)-4-nitro-1H-pyrazol: Thém timg giot PPhs (477,37 g, 1,82
mol) va DIAD (368,02 g, 1,82 mol, 353,87 mL) ¢ 0°C trong moi trudng khi N2 vao hdn
hop gdm (18,3S)-3-(benzyloxy)xyclobutanol (250 g, 1,40 mol) va 4-nitro-1H-pyrazol
(158,3 g, 1,40 mol) trong THF (5 L). Sau khi thém, khudy hén hop nay & 25 °C trong 16
gid. Co hén hop ndy dudi ap suit giam tao ra phén cin. Nghién phan cin nay véi
PE:EtOAc=2: 1 (2 L) va loc. Rura banh loc bang PE: EtOAc=2: 1 (2 x 1 L) va c6 dich loc

da dugc gop lai thu dugce san phim thd. Tinh ché san pham tho nay bang sic ky cot silicagel
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(PE: EtOAc = 6: 1) d& tao ra 1-((1R,3R)-3-(benzyloxy)xyclobutyl)-4-nitro-1H-pyrazol &
dang chit rdn mau tring. LCMS: nhiét do trong phong 0,851 phut, m/z = 274,2 [M+H]".
'H NMR (400 MHz, CDCl3) & 8,15 (s, 1H), 8,12 (s, 1H), 7,29-7,41 (m, 5H), 4,92-4,99 (m,
1H), 4,49 (s, 2H), 4,41-4,47 (m, 1H), 2,63-2,84 (m, 4H).
1-(3-(benzyloxy)xyclobutyl)-5-clo-4-nitro-1H-pyrazol: Thém ting giot LIHMDS (1 M,
567,90 mL) & -75 °C vao dung dich chira 1-((1R,3R)-3-(benzyloxy)xyclobutyl)-4-nitro-
1H-pyrazol (80 g, 292,73 mmol) trong THF (1,6 L) trong mdi truong khi N» trong thoi gian
1 gid. Sau khi thém, khudy hdn hop nay trong 1 gid, sau d6 thém timng giot dung dich chira
1,1,1,2,2,2-hexacloetan (83,16 g, 351,28 mmol) trong THF (200 mL) ¢ -78°C vao. Khuiy
hdn hop nay & -78 °C va khudy trong 1 gid. R6t hdn hop nay vao dung dich NH4Cl trong
nuéce (1,5 L). Tach pha hitu co va chiét pha nuéc bang EtOAc (2 x 500 mL). Rira pha hitu
co da duge gop lai bing nudc mubi (1 L), 1am kho bing NaySO4 khan, loc va ¢d dudi ap
suét giam. Tinh ché phén cin bang sic ky cot silicagel (PE: EtOAc = 10: 1) dé tao ra 1-
((1R,3R)-3-(benzyloxy)xyclobutyl)-5-clo-4-nitro-1H-pyrazol & dang chét rin mau tring.
IH NMR (400 MHz, CDCl3) & 8,21 (s, 1H), 7,29-7,41 (m, 5H), 5,16-5,24 (m, 1H), 4,50 (s,
2H), 4,42-4,47 (m, 1H), 2,81-2,89 (m, 2H), 2,61-2,70 (m, 2H).
1-(3-(benzyloxy)xyclobutyl)-5-metyl-4-nitro-1H-pyrazol: Thém Pd(dppf)Cl2.CH2Cl
(27,6 g, 33,80 mmol) & 25 °C trong modi trudng khi N2 vao hén hop gébm 1-((1R,3R)-3-
(benzyloxy)xyclobutyl)-5-clo-4-nitro-1H-pyrazol (65 g, 211,22 mmol), 2,4,6-trimetyl-
1,3,5,2,4,6-trioxatriborinan (212,12 g, 844,90 mmol, 235,69 mL) va NaCOs (44,78 g,
422.45 mmol) trong 1,4-dioxan (1,5 L) va HO (150 mL). Sau d6 gia nhiét hdn hop nay
dén 100 °C va khudy trong 40 gid. Lam ngudi hdn hop nay dén 25 °C va cd dudi ap suét
giam dén kho. Hoa tan két tha nay trong PE: EtOAc=2: 1 (2 L), sau d6 thém Na>SO4 khan
(100 g), xelit (100 g) vao va khudy trong 30 phut. Loc hdn hop nay thong qua 16p dém
xelit. Rira banh loc bang PE: EtOAc =2: 1 (2 x 1 L) va ¢6 dich loc dudi ap sudt giam tao
ra phan can. Tinh ché phan cin bang sic ky ct silicagel (PE: EtOAc = 10: 1) détaora 1-
((1R,3R)-3-(benzyloxy)xyclobutyl)-5-metyl-4-nitro-1H-pyrazol ¢ dang chit rin mau
tréng. LCMS: nhiét d3 trong phong 0,844 phit, m/z = 288,2 [M+H]".
3-(5-metyl-4-nitro-1H-pyrazol-1-yl)xyclobutanol: Thém ting giot BCls (1 M, 621,27
mL) & 0°C trong moi trudng khi N> trong thoi gian 2 gid vao dung dich chtra 1-((1R,3R)-
3-(benzyloxy)xyclobutyl)-5-metyl-4-nitro- 1H-pyrazol (59,5 g, 207,09 mmol) trong DCM
(1,2L). Sau d6 khudy hdn hop nay & 0 °C trong 1 gio. Rét hdn hop nay vao nude da (600
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mL). Chiét pha nudc bang DCM (2 x 600 mL). Rira pha hitu co da dwgc gop lai bang dung
dich NaHCOj trong nude (500 mL), nude mubi (500 mL), 1am khé bang Na,SO4 khan, loc
va c6 dudi ap suét giam. (Bén mé c6 ciing quy mod duge gdp lai dé tach va tinh ché). Tinh
ché phin cin bing séc ky cot silicagel (PE: EtOAc =1: 1) dé tao ra (IR,3R)-3-(5-metyl-4-
nitro-1H-pyrazol-1-yl)xyclobutanol & dang chdt rin mau tring. 'H NMR (400 MHz,
CDCl) § 8,10 (br d, J=4,63 Hz, 1H), 4,98-5,03 (m, 1H), 4,70-4,82 (m, 1H), 2,85-2,97 (m,
2H), 2,59-2,66 (m, 3H), 2,47-2,58 (m, 2H), 2,38 (br s, 1H).
1-(3-iodoxyclobutyl)-5-metyl-4-nitro-1H-pyrazol: Thém timg giot dung dich chia I
(135,15 g, 532,49 mmol) trong THF (200 mL) & 0 °C trong moi truong khi N2 vao hdn hop
gbm (1R,3R)-3-(5-metyl-4-nitro-1H-pyrazol-1-yl)xyclobutanol (70 g, 354,99 mmol), PPh;
(139,66 g, 532,49 mmol) va imidazol (36,25 g, 532,49 mmol) trong THF (1,2 L). Sau do6
khudy hdn hop ndy & 25 °C trong 16 giv. R6t hdn hop niy vao nuée dé (500 mL). Chiét
pha nudc bing EtOAc (2 x 300 mL). Rira pha hitu co da dugc gop lai bang nudc mubi
(500 mL), 1am kho bing Na»SO4 khan, loc va ¢d dudi 4p sudt giam. Tinh ché phan cin
bang séc ky cot silicagel (PE: EtOAc = 10:1) dé tao ra 1-((1R,3R)-3-iodoxyclobutyl)-5-
metyl-4-nitro-1H-pyrazol & dang chét rin mau tring. '"H NMR (400 MHz, CDCls) § 8,14
(s, 1H), 4,61-4,83 (m, 1H), 4,12-4,34 (m, 1H), 3,09-3,36 (m, 4H), 2,61 (s, 3H).
3-(5-metyl-4-nitro-pyrazol-1-yl)xyclobutancarbonitril: Thém KCN (2,5 g, 39,06 mmol)
& 0°C vao dung dich chtra 1-(3-iodoxyclobutyl)-5-metyl-4-nitro-pyrazol (2 g, 6,51 mmol)
trong DMF (30 mL). Sau d6 khudy hén hop nay & 70°C trong 2 ngay. Pha long hdn hop
bang nude (60 mL), chiét bang EtOAc (4 x 20 mL). Rira céc 16p hitu co da duoc gdp lai
bing nude (2 x 50 mL), nuéce mudi (50 mL), 1am kho trén NaySOs, loc va ¢d. Tinh ché san
pham thé nay bang séc ky cot silicagel (PE:EtOAc = 1:0 dén 1:1) thu duge 3-(5-metyl-4-
nitro-pyrazol-1-yl)xyclobutancarbonitril & dang chét rin mau vang. LCMS: nhiét d6 trong
phong 1,066 phut, m/z = 207,3 [M+H]". 'H NMR (400 MHz, CDCl3) & ppm 8,16 (s, 1 H),
5,11 (quin, J=7,81 Hz, 1 H), 3,32 - 3,47 (m, 1 H), 3,08 - 3,21 (m, 2 H), 2,85 - 2,95 (m, 2
H), 2,67 (s, 3 H), 1,59 (s, 1 H).
3-(4-amino-5-metyl-pyrazol-1-yl)xyclobutancarbonitril: Thém Fe (270 mg, 4,85 mmol)
& 15°C vao hdn hop gdm 3-(5-metyl-4-nitro-pyrazol-1-yl)xyclobutancarbonitril (200 mg,
969,93 umol), NH4Cl (259 mg, 4,85 mmol) trong hén hop gdm EtOH (4,8 mL) va H20
(1,2 mL). Khudy hdn hop nay & 80°C trong 2 gid. Loc hdn hop nay va cb dich loc dudi ap
sudt giam. Pha lodng phan c3n ndy véi nude (10 mL), chiét bang EtOAc (10 x 5 mL). Lam
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khé céc 16p hitu co d3 duge gop lai trén NaxSOs, loc va ¢d thu dugc 3-(4-amino-5-metyl-
pyrazol-1-yl)xyclobutancarbonitril. LCMS: nhiét d¢ trong phong 0,101 phut, m/z = 177,2
[M+H]".
2-clo-N-etyl-5-(triflometyl)pyrimidin-4-amin: Thém ting giot dung dich chira etanamin
(32 g, 709,74 mmol, 46,37 mL) trong THF (100 mL) vao dung dich chua 2,4-diclo-5-
(triflometyl)pyrimidin (70 g, 322,61 mmol) trong THF (1,4 L) & 0°C trong mdi truong khi
N trong thoi gian 1 gid. Sau khi thém, khudy hén hop nay & 25 °C trong 1 gid. Loc hén
hop nay va co dudi ap sudt giam dé tao ra phén can. Nghién phén cin nay véi DCM (200
mL) va lgc. Két tinh lai dich loc bang n-heptan (600 mL) va MTBE (400 mL). Pha két tua
14 si-rd. Gan b chét 16ng. Tinh ché phan cdn si-rd bang séc ky cot silicagel (PE:EtOAc =
20:1) dé tao ra 2-clo-N-etyl-5-(triflometyl)pyrimidin-4-amin & dang chit rin mau tring.
TH NMR (400 MHz, CDCls): § 8,22-8,27 (m, 1H), 5,40 (br s, 1H), 3,56-3,65 (m, 2H), 1,29
(t, J=7,22 Hz, 3H). HPLC: nhiét d¢ trong phong: 2,68 phut.
N4-etyl-N2-[1-(3-isoxyanoxyclobutyl)-5-metyl-pyrazol-4-yl]-5-
(triflometyl)pyrimidin-2,4-diamin: Khudy hén hop gdém 1-(3-isoxyanoxyclobutyl)-5-
metyl-pyrazol-4-amin (170 mg, 964,70 pmol), 2-clo-N-etyl-5-(triflometyl)pyrimidin-4-
amin (217 mg, 964,70 pmol,), p-TsOH.H20 (55 mg, 289,41 umol) trong 1,4-dioxan (10
mL) & 90°C trong 2 gi. C6 hdn hop nay dudi ap suit giam. Pha lodng phén cin nay véi
nuée (20 mL), chiét bang EtOAc (3 x 10 mL). Rira cac 16p hitu co da dugc gop lai bing
nuée (30 mL), nude mudi (30 mL), 1am kho trén NaxSO4, loc va cd. Tinh ché san pham
thd ndy bing TLC didu ché (DCM:MeOH = 15 : 1) thu dugc N4-etyl-N2-[1-(3-
isoxyanoxyclobutyl)-5-metyl-pyrazol-4-yl]-5-(triflometyl)pyrimidin-2,4-diamin. THNMR
(400 MHz, CDCl3) 6 ppm 8,10 (s, 1 H), 7,65 - 7,93 (m, 1 H), 6,15 - 6,60 (m, 1 H), 4,91 -
5,15 (m, 2 H), 3,44 - 3,55 (m, 2 H), 3,23 - 3,35 (m, 1 H), 3,07 - 3,21 (m, 2 H), 2,75 - 2,89
(m, 2 H), 2,20 (s, 3 H), 1,61 (brs, 1 H), 1,25 (t, J=7,1 Hz, 3 H). HPLC: nhiét d§ trong
phong: 1,73 phit. MS: m/z = 366,2 [M+H]".
viDU 2
Téng hop [9] N4-etyl-N2-[1-(*H3))metyl-3-[2-(2H-1,2,3-triazol-2-yl)propan-2-
yl]-1H-pyrazol-5-yl]-5-(triflometyl)pyrimidin-2,4-diamin (34)
Etyl 2-metyl-2-(2H-1,2,3-triazol-2-yl)propanoat: Thém t-BuOK (48,74 g, 434,34 mmol)
& 0°C vao hdn hop gdm 2H-triazol (20 g, 289,56 mmol) trong DMF (200 mL). Sau khi bd
sung, thém timg giot etyl 2-brom-2-metyl-propanoat (78,63 g, 434,34 mmol) ¢ 0 °C vao,
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sau d6 khudy hdn hop nay & 25 °C trong 3 gid. Rot hdn hop nay vao nuée da (70 mL) va
khudy trong 5 phit. Chiét pha nuéc bang EtOAc (3 x 300 mL). Rira pha hitu co da duoc
g0p lai bing nude mudi (2 x 200 mL), 1am kho bang Na,SOs khan, loc va cd dudi ap suét
giam. Tinh ché phan cin bang séc ky cot silicagel (PE:EtOAc = 3:1) thu dugc etyl 2-metyl-
2-(1H-1,2,3-triazol-1-yl)propanoat va chét ddng phan etyl 2-metyl-2-(2H-1,2,3-triazol-1-
yDpropanoat. LCMS: nhiét d¢ trong phong 0,565 phut, m/z=184,1 [M+H]*. 'TH NMR (400
MHz, CDCls3): & ppm 7,64 (s, 2 H), 4,12 — 4,18 (m, 2 H), 1,95 (s, 6 H), 1,18 (t, J=7,28 Hz,
3 H). Chéit ddng phan khong mong mudn, etyl 2-metyl-2-(1H-1,2,3-triazol-1-yl)propanoat.
IH NMR (400 MHz, CDCl3): & ppm7,70 (d, J=6,40 Hz,2 H), 4,14 - 4,19 (m, 2 H), 1,94 (s,
6 H), 1,20 (t, /=7,28 Hz, 3 H).

4-Metyl-3-oxo0-4-(2H-1,2,3-triazol-2-yl)pentannitril: Thém timg giot n-Buli (2,5 M,
0,94 mL) ¢ -78°C trong mdi truong khi N> vao hén hop gdm MeCN (96,88 mg, 2,36 mmol)
trong THF (10 mL). Sau 0,5 gio, thém ting giot etyl 2-metyl-2-(2H-1,2,3-triazol-1-
yl)propanoat (200 mg, 2,36 mmol) trong 1 giv & -78 °C, sau do khudy phan tmg & -78 °C
trong 2 gio. R6t hdn hop nay vao nude da (20 mL) va khudy trong 5 phut. Diéu chinh d9
pH ctia hon hop nay dén pH=5~6 bang HCI (1 M). Chiét pha nuéc bang etyl axetat EtOAc
(3 x 10 mL). Rira pha hitu co da duoc gop lai bing nude mudi (10 mL), lam kho bing
Na2S04 khan, loc va ¢6. Tinh ché phan cin bang séc ky cdt silicagel ( PE:EtOAc = 10:1
dén 1:1) thu duoc 4-metyl-3-0x0-4-(2H-1,2,3-triazol-2-yl)pentannitril. LCMS: nhiét do
trong phong 0,945 phut, m/z=179,1 [M+H]". 'H NMR (400 MHz, CDCl3): & ppm 7,76 (s,
1 H), 3,11 (s, 2 H), 1,90 (s, 6 H).
1-(2H3)Metyl-3-[2-(2H-l,2,3-triazol-2-yl)propan-Z-yl]-1H-pyrazol-5-amin: Thém tung
giot TEA (992 mg, 9,8 mmol, 1,36 mL, 7 duong lugng) 6 0 °C vao dung dich chura 2 (250
mg, 1,4 mmol), trideuteriometylhydrazin (512,4 mg, 4,2 mmol 2HC, 3 duong lugng) trong
EtOH (20 mL). Sau khi thém, khudy hén hop nay & 95 °C trong 4 git. Co hdn hop phan
ung thu duoc phan cin, pha lodng cin na‘iy bang H>O (5 mL) va chiét bang EtOAc (3 x 5
mL), 1dam kho trén Na»SOq, loc va co dudi ap suat giam thu dugc 1-(*Hs)metyl-3-[2-(2H-
1,2,3-triazol-2-yl)propan-2-yl]-1H-pyrazol-5-amin. LCMS: nhiét do trong phong 0,236
phit, m/z = 210,2 [M+H]". 'H NMR (400 MHz, CDCls): 3 ppm 7,61 (s, 1 H), 5,25 (s, 1
H), 3,39 (brs, 1 H), 2,05 (s, 3 H).
N4-Etyl-N2-[1-(2H3)metyl-3-[2-(2H-1,2,3-triazol-Z-yl)propan—2-yl]-lH-pyrazol-S-yl]-
5-(triflometyl)pyrimidin-2,4-diamin: Thém p-TsOH (24,69 mg, 143,36 umol) vao dung
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dich chira 1-(3Hs)metyl-3-[2-(2H-1,2,3-triazol-2-yl)propan-2-yl]-1H-pyrazol-5-amin (100
mg, 477,85 pmol) va 2-clo-N-etyl-5-(triflometyl)pyrimidin-4-amin (107,8 mg, 477,85
pmol) trong 1,4-dioxan (10 mL). Khuéy hén hop nay & 90 °C trong 3 gid. Co hdn hop phan
tng dudi ap suét giam. Pha lodng phén cin ndy véi H2O (5 mL) va diéu chinh do pH = 8-
9 bang dung dich NaHCOs3 trong nudce va chiét bang EtOAc (3 x 8 mL). Rtta cac 16p hitu
co da dugc gop lai bang nudce mudi (10 mL), 1am kho trén NazSOs, loc va ¢6 dudi ap suét
giam. Tinh ché phan cin bang TLC diéu ché (PE:EtOAc = 1:1) va nghién véi n-heptan thu
dugc  N4-etyl-N2-[1-(3Hs)metyl-3-[2-(2H-1,2,3-triazol-2-yl)propan-2-yl]-1H-pyrazol-5-
yl]-5-(triflometyl)pyrimidin-2,4-diamin. TH NMR (400 MHz, CDCl3): 8 ppm 8,10 (s, 1 H),
7,62 (s, 2 H), 6,73 (br s, 1 H), 6,03 (s, 1 H), 5,15 (br s, 1 H), 3,35 - 3,44 (m, 2 H), 2,11 (s,
6 H), 1,18 — 1,21 (t, J=7,28 Hz, 3 H). HPLC: nhiét d9 trong phong 2,24 phit, m/z: 399,2
[M+H]*.
viDU 3
Téng hop N2-[2-xyclopropyl-5-[1-metyl-1-(triazol-2-yl)etyl] pyrazol-3-yl]-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin (78)

4-metyl-3-0x0-4-(triazol-2-yl)pentannitril: Thém mot lan toan bd #-BuOK (48,74 g,
434,34 mmol) & 0°C trong mdi trudong khi N2 vao hdn hop gdbm 2H-triazol (20 g, 289,56
mmol) trong DMF (200 mL). Sau khi bd sung, thém ting giot metyl 2-brom-2-metyl-
propanoat (78,63 g, 434,34 mmol, 56,16 mL) vao. Khuiy hdn hop nay & 25 °C trong 3 gio.
R6t phan cin nay vao nude da (700 mL) va khudy trong 5 phut. Chiét pha nué6c bing
EtOAc (3 X300 mL). Rtta pha hitu co da dugc gop lai bing nude mudi (2 x 100 mL), lam
kh trén NazSO4 khan, loc va ¢b dudi p suat giam. Tinh ché phéan cin bang sic ky cot
silicagel (PE:EtOAc =10:1 dén 3:1) thu dugc metyl 2-metyl-2-(triazol-2-yl)propanoat &
dang diu mau vang. '"H NMR (400 MHz, CDCL): 8 ppm 7,649 (s, 2H), 3,701 (s, 3 H),
1,963 (s, 6 H).

4-metyl-3-oxo-4-(triazol-2-yl)pentannitril: Thém ting giot n-Buli (2,5 M, 4,73 mL) & -
78 °C trong 10 phiit vao dung dich chita CH;CN (485,21 mg, 11,82 mmol) trong THF (20
mL). Sau khi bd sung, khuéy hdn hop ndy & nhiét do nay trong 50 phut, va sau d6 thém
timg giot metyl 2-metyl-2-(triazol-2-yl)propanoat (1 g, 5,91 mmol) ¢ -78 °C. Khudy hén
hop phéan tng ¢ -78 °C trong 2 gid. R6t hdn hop phan tng vao nude da (50 mL), diéu chinh
d6 pH dén pH=5-6 bang HCI (IN) va chiét bang EtOAc (3 x 20 mL). Rira céc 16p hitu co

da duoc gdp lai bing nude mubi (10 mL), 1am kho trén NazSOa, loc va co dudi ép suét
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giam. Tinh ché phan cin bang sic ky cot silicagel (PE: EtOAc = 10:1 dén 1:1) thu dugc 4-
metyl-3-ox0-4-(triazol-2-yl)pentannitril & dang chét rin mau vang. 'H NMR (400 MHz,
CDCl3): & ppm 7,761 (s, 2H), 3,106 (s, 2 H), 1,904 (s, 6 H).
2-xyclopropyl-5-[1-metyl-1-(triazol-2-yl)etyl]pyrazol-3-amin: Thém HCI (12 M, 560
ul) & 25°C trong moi truong khi Nz vao hdn hop gbébm 4-metyl-3-oxo-4-(triazol-2-
yl)pentannitril (400 mg, 2,24 mmol) va xyclopropylhydrazin dihydroclorua (974,6 mg,
6,72 mmol) trong EtOH (10 mL). Khudy hdn hop nay & 90 °C trong 12 gid. Co hdn hop
nay. R6t phan cin ndy vao dung dich NaHCOs trong nude (10 mL) va khudy trong 5 phit.
Chiét pha nu6c bang EtOAc (3 x 5 mL). Lam kho pha hitu co da duoc gop lai bang Na,SO4
khan, loc va c¢6 duéi 4p suét giam. Tinh ché phan cin bang TLC didu ché (PE: EtOAc =
1/1) thu duge 2-xyclopropyl-5-[1-metyl-1-(triazol-2-yl)etyl]pyrazol-3-amin & dang dau
mau vang. 'H NMR: (400 MHz, CDCl3): 8 ppm 7,756-7,722 (d, J = 13,6 Hz, 1 H), 7,616
(s, 1 H), 2,041 (s, 6 H), 1,139~1,100 (m, 2 H), 1,022-1,004 (m, 2 H).
N2-[2-xyclopropyl-5-[1-metyl-1-(triazol-2-yl)etyl]pyrazol-3-yl]-N4-etyl-S-
(triflometyl)pyrimidin-2,4-diamin: Khudy hdn hop gdm 2-xyclopropyl-5-[1-metyl-1-
(triazol-2-yl)etyl]pyrazol-3-amin (77  mg, 331,5 umol),  2-clo-N-etyl-5-
(triflometyl)pyrimidin-4-amin (74,79 mg, 331,5 pmol) va p-TsOH.H20 (31,53 mg, 165,75
umol) trong 1,4-dioxan (10 mL) & 90 °C trong 3 git trong mdi truong khi N2. Dung phan
{rng bang cach bd sung vao hdn hgp phan tng nay NaHCO; bao hoa (10 mL) va chiét bang
EtOAc (2 x 10 mL). Rira cac 16p hitu co dd duoc gdp lai bing nude mudi (10 mL), 1am
kh trén NaySOq, loc va ¢d dudi ap suét gidm. Tinh ché phén cin biang TLC diéu ché (Si0,,
PE:EtOAc = 1:1) va tinh ché tiép bang HPLC didu ché (FA) thu dugc N2-[2-xyclopropyl-
5-[1-metyl-1-(triazol-2-yl)etyl]pyrazol-3-yl1]-N4-etyl-5-(triflometyl)pyrimidin-2,4-
diamin. '"H NMR (400 MHz, CDCls): § 8,13 (s, 1H), 7,62 (s, 2H), 7,30 (br s, 1H), 6,13 (s,
1H), 5,18 (br s, 1H), 3,38-3,47 (m, 2H), 3,24 (tt, J= 3,59, 6,95 Hz, 1H), 2,10 (s, 6H), 1,24
(t, J= 7,22 Hz, 3H), 1,09-1,21 (m, 4H). HPLC: nhiét d¢ trong phong 2,61 phut. MS: m/z:
422,3 [M+H]".
viDU 4

Téng hop (3S)- va (3R)-3-[1-xyclopropyl-5-[[4-(etylamino)-5-(triflometyl)pyrimidin-

2-yl]amino]pyrazol-3-yl]-3-metyl-tetrahydrofuran-2-on (143 va 144)
Tert-butyl N-(1-metylxyclopropyl)carbamat: Thém dung dich chua tetrahydrofuran-2-
on (20 g, 232,32 mmol) trong dietyl cacbonat (25 mL) & 100 °C trong thoi gian 3 gio vao
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hdn hop gdm natri (5,34 g, 232,32 mmol) trong dietyl cacbonat (50 mL). Lam ngudi hdn
hop nay dén 20 °C va dung phan tng bing cach bd sung nudc d4 NH4Cl bdo hoa, sau d6
didu chinh d6 pH dén pH=>5 bing c4ch bd sung HCI IN. Chiét pha nuéc bang EtOAc (3 x
30 mL). Rira pha hitu co da dugc gop lai bang nuée mubi (2 x 20 mL), lam kho trén Na;SOq4
khan, loc va c6 dudi ap sudt giam. Tinh ché phén c3n bang sic ky cot silicagel (PE: EtOAc
=10:1 dén 0:1) thu dugc etyl 2-oxotetrahydrofuran-3-carboxylat & dang diu mau nhat. 'H
NMR (400 MHz, CDCls): & ppm 4,49 (td, J = 8,47, 5,52 Hz, 1 H), 4,34 (dt, J= 8,69, 7,45
Hz, 1 H), 4,24 - 4,30 (m, 2 H), 3,55 (dd, J= 9,35, 7,59 Hz, 1 H), 2,69 (dq, J= 13,07, 7,57
Hz, 1 H), 2,51 (dddd, J = 13,08, 9,32, 7,59, 5,52 Hz, 1 H), 1,32 (t, /= 7,09 Hz, 3 H).

Etyl 3-metyl-2-oxo-tetrahydrofuran-3-carboxylat: Thém NaH (1,92 g, 47,99 mmol, do
tinh khiét 60%) vao dung dich chita etyl 2-oxotetrahydrofuran-3-carboxylat (6,9 g, 43,63
mmol) trong THF (150 mL) & 0 °C trong 30 phut. Sau khi thém, khudy hén hop nay & 20
°C trong 30 phut, va sau d6 thém ting giot Mel (9,29 g, 65,45 mmol, 4,07 mL) & 0 °C
trong 30 phat. Khudy hdn hop phan tng & 20 °C trong 10,5 gid. Rét hdn hop phéan g vao
dung dich NH4Cl trong nudc bdo hoa ¢ 0 °C va chiét bang EtOAc (3 x 50 mL). Rira cac
16p hitu co da duoc gdp lai bing nudc mubi (30 mL), 1am khd trén Na>SO4 khan, loc va cd
dudi 4p suét giam. Tinh ché phén ciin bang sic ky cot silicagel (PE: EtOAc = 20:1 dén 1:1)
thu duoc etyl 3-metyl-2-oxo-tetrahydrofuran-3-carboxylat & dang diu mau vang. 'TH NMR
(400 MHz, CDCl3): 8 ppm 4,32 - 4,44 (m, 2 H) 4,24 (q, J = 7,20 Hz, 2 H), 2,76 (ddd, J =
13,01, 7,06, 4,19 Hz, 1 H), 2,20 (dt, J = 13,23, 8,38 Hz, 1 H), 1,54 (s, 3 H), 1,30 (t, /=
7,17 Hz, 3 H).

3-(3-metyl-2-oxo-tetrahydrofuran-3-yl)-3-oxo-propannitril: Thém tung giot n-BuLi
(12,01 mL, 2,5 M) & -78 °C trong 30 phut trong mdi truong khi N2 vao dung dich chta
CH;CN (1,2 g, 30,03 mmol, 1,58 mL) trong THF (50 mL). Sau khi thém, khudy hén hop
ndy & nhiét do nay trong 30 phut. Thém ting giot hdn hop huyén phii nay vao dung dich
chira etyl 3-metyl-2-oxo-tetrahydrofuran-3-carboxylat (4,7 g, 27,30 mmol) trong THF (50
mL) & -78 °C trong 30 phut. Lam 4m hdn hop tao thanh dén -40 °C va khudy & -40 °C
trong 1,5 gio. Dung phan ing béng cach bd sung vao hdn hop phan Gng nay NH4Cl bao
hoa & 0 °C, va sau d6 diéu chinh d pH dén pH=4-5 bing HCI 1N va chiét bang EtOAc (3
x 50 mL). Rira cac 16p hitu co da dugc gop lai bang nuéc mudi (20 mL), 1am khd trén
Na»SO; khan, loc va c¢d duéi 4p suét giam thu dugc 3-(3-metyl-2-oxo-tetrahydrofuran-3-

yl1)-3-oxo-propannitril & dang chit rén mau vang, chét ran ndy dwoc st dung trong budc
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tiép theo ma khong cin tinh ché tiép. 'H NMR (400 MHz, CDCl3): § ppm 4,29 - 4,46 (m,
2 H), 3,79 - 4,12 (m, 2 H), 3,03 (ddd, /=13,40, 7,55, 6,17 Hz, 1 H), 2,10 (dt, J~13,73, 7,14
Hz, 1 H), 1,60 (s, 3 H).
3-(5-amino-1-xyclopropyl-pyrazol-3-yl)-3-metyl-tetrahydrofuran-2-on: Khudy hdn
hop gdm 3-(3-metyl-2-oxo-tetrahydrofuran-3-yl)-3-oxo-propannitril (200 meg, 1,2 mmol)
va mubi xyclopropylhydrazin dihydroclorua (174 mg, 1,2 mmol) trong i-PrOH (5 mL) &
50 °C trong 16 gi¢ trong moi trudong khi Na. Diéu chinh d6 pH ctia dung dich phan tng
dén pH=7 bing NaHCO; bio hoa, chiét bang EtOAc (3 x 5 mL). Gop cac 16p hitu co lai,
rira bang nudc mudi (5 mL), 1am kho trén Na2SO4 khan, loc va co dudi ap suat giam. Tinh
ché san phim tho nay bing TLC diéu ché (DCM:MeOH = 10:1) thu dugc 3-(5-amino-1-
xyclopropyl-pyrazol-3-y1)-3-metyl-tetrahydrofuran-2-on ¢ dang diu mau vang. '"H NMR
(400 MHz, CDCL): § ppm 5,47 (s, 1 H), 4,24 - 4,41 (m, 2 H), 3,76 - 3,94 (br, 2 H), 3,04 -
3,14 (m, 1 H), 2,89 - 3,02 (m, 1 H), 2,12 - 2,28 (m, 1 H), 1,53 (s, 3 H), 0,95 - 1,04 (m, 4
H).

(3S) va 3R) N2-[S-Xyclopropyl-l-[3-(triazol—Z-yl)xyclobutyl]pyrazol-4-yl]-N4-etyl—5-
(triflometyl)pyrimidin-2,4-diamin: Thém 2-clo-N-etyl-5-(triflometyl)pyrimidin-4-amin
(91,77 mg, 406,76 pmol) va p-TsOH (14,01 mg, 81,35 pmol) vao dung dich chtra 3-(5-
amino-1-xyclopropyl-pyrazol-3-yl)-3-metyl-tetrahydrofuran-2-on (90 meg, 406,76 pmol)
trong 1,4-dioxan (5 mL). Khudy hdn hop nay ¢ 90 °C trong 10 gio. Diéu chinh d pH cla
dung dich phan tmg dén pH=7 bing NaHCOjs béo hoa, chiét bang EtOAc (3 x 5 mL). Gop
céac 16p hitu co lai, roa bﬁng nude mudi (5 mL), 1am khd trén Na>SO4 khan, loc va ¢ dudi
ap suat giam. Tinh ché san pham thd nay bing TLC diéu ché (PE: EtOAc = 1:1) thu dugc
hdn hop gdm céc chét ddng phén dbi anh, tach cac chét nay bang SFC.

Chét ddng phan rira gidi thir nhat: '"H NMR (400 MHz, CDCls): 8 ppm 8,09 (s, 1 H),
7,16 (br s, 1 H), 6,55 (s, 1 H), 5,17 (br s, 1 H), 4,20 - 4,32 (m, 2 H), 3,48 - 3,57 (m, 2 H),
3,12 - 3,20 (m, 1 H), 2,93 (ddd, J = 12,58, 6,49, 4,02 Hz, 1 H), 2,19 (dt, J = 12,58, 8,52
Hz, 1 H), 1,53 (s, 3 H), 1,24 (t, J = 7,22 Hz, 3 H), 1,02 - 1,13 (m, 4 H). HPLC: nhiét do
trong phong: 2,33 phut. MS: m/z: 411,2 [M+HT".

Chét ddng phan rira giai thi hai: '"H NMR (400 MHz, CDCls):  ppm 8,17 (d, J=0,75
Hz, 1 H), 7,28 (br s, 1 H), 6,62 (s, 1 H), 5,26 (br s, 1 H), 4,28 - 4,42 (m, 2 H), 3,55 - 3,66
(m, 2 H), 3,17 - 3,28 (m, 1 H), 3,01 (ddd, /= 12,61, 6,46, 4,02 Hz, 1 H), 2,26 (dt, J= 12,55,
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8,47 Hz, 1 H), 1,53 - 1,64 (m, 3 H), 1,32 (t, J=7,22 Hz, 3 H), 1,10 - 1,21 (m, 5 H). HPLC:
nhiét do trong phong: 2,33 phut. MS: m/z: 411,2 [M+H]".
viDU 5
Téng hop 1-(1-xyclopropyl-5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-
1H-pyrazol-3-yl)pyrolidin-2-on (153)
1-xyclopropyl-1H-pyrazol-3,5-diamin: Gia nhiét hdn hop gdm propandinitril (6,15 g,
93,09 mmol) va xyclopropylhydrazin (9 g, 62,06 mmol, mudi 2HC)) trong i-PrOH (10 mL)
& 105 °C trong 5 gio. Lam ngudi dung dich phéan Gng dén 0 °C, diéu chinh d6 pH = 7 bang
NaHCOs béo hoa, ¢ duéi ap suit giam. Tinh ché san phim thd nay bang sic ky cot
silicagel (DCM:MeOH =30:1 dén 10:1) thu dugc 1-xyclopropylpyrazol-3,5-diamin ¢ dang
si-rd mau nau. "H NMR (400 MHz, CDCls): § ppm 4,88 (s, 1 H), 3,80 (br s, 2 H), 2,98 (tt,
J=6,89,3,47 Hz, 1 H), 2,84 (br s, 2 H), 1,05 (dq, J= 7,86, 3,70 Hz, 2 H), 0,93 - 1,00 (m,
2 H).
N-(5-amino-1-xyclopropyl-1H-pyrazol-3-yl)-4-clobutanamit: Thém ting giot 4-
clobutanoyl clorua (2,07 g, 14,65 mmol) & 0 °C trong 30 phit vao dung dich chira 1-
xyclopropylpyrazol-3,5-diamin (2,25 g, 16,28 mmol) va TEA (3,29 g, 32,56 mmol) trong
DCM (200 mL). Khudy hdn hop nay & 0 °C trong 30 phut va khudy & 15 °C trong 1 gio.
Pha losng hon hop phan tng bang H20 (50 mL) va chiét bing DCM:i-PrOH (thé tich:thé
tich = 3:1, 3 x 30 mL). Lam khd c4c 16p hitu co da dugc gdp lai trén NaxSOq, loc va cd
dudi 4p suit giam. Tinh ché phén cin bang sic ky cot silicagel (PE:EtOAc = 10:1 dén 0:1)
thu dugce N-(5-amino- 1-xyclopropyl-pyrazol-3-yl)-4-clo-butanamit ¢ dang dau mau vang.
IH NMR (400 MHz, CDCl3): 8 ppm 7,97 (br s, 1 H), 5,94 (s, 1 H), 3,90 (br s, 2 H), 3,63 (t,
J= 6,21 Hz, 2 H), 3,08 (it, J=6,82, 3,59 Hz, 1 H), 2,49 (t, /= 7,09 Hz, 2 H), 2,16 (quin, J
= 6,62 Hz, 2 H), 0,93 - 1,13 (m, 4 H).
1-(5-amino-1-xyclopropyl-1H-pyrazol-3-yl)pyrolidin-2-on: Thém NaH (536 mg, 13,40
mmol, do tinh khiét 60%) vao dung dich chta N-(5-amino-1-xyclopropyl-pyrazol-3-yl)-4-
clo-butanamit (1,3 g, 5,36 mmol) trong THF (390 mL) & 0 °C trong 10 phut. Sau khi thém,
khudy hdn hop nay & 0 °C trong 20 phut, va sau d6 khudy & 15 °C trong 1,5 gid. Dimg
phéan Gng bing cach bd sung vao hdn hop phan g nay dung dich NH4Cl trong nude (100
mL) & 0 °C, va sau d6 chiét bing DCM:i-PrOH (thé tich:thé tich = 3:1, 3 x 100 mL). Lam
khé céc 16p hitu co di duge gdp lai trén NaxSOq, loc va ¢d dudi ap sudt giam. Tinh ché

phén cin bang sic ky cot silicagel (PE:EtOAc = 10:1 dén 0:1) thu duogc 1-(5-amino-1-

92



43877 93/133

xyclopropyl-pyrazol-3-yl)pyrolidin-2-on ¢ dang chét rén mau tring nho. 'H NMR (400
MHz, CDCl3): & ppm 6,10 (s, 1 H), 3,89 (t, J = 7,06 Hz, 4 H), 3,10 (tt, J= 6,86, 3,61 Hz,
1 H), 2,52 (t, J= 8,05 Hz, 2 H), 2,11 (quin, J = 7,61 Hz, 2 H), 1,06 - 1,12 (m, 2 H), 1,00 -
1,06 (m, 2 H).
1-(1-xyclopropyl-5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-1H-
pyrazol-3-yl)pyrolidin-2-on: Thém p-TsOH.H,O (45 mg, 261,83 pmol) vao dung dich
chira 1-(5-amino-1-xyclopropyl-pyrazol-3-yl)pyrolidin-2-on (180 mg, 872,77 pmol) va 2-
clo-N-etyl-5-(triflometyl)pyrimidin-4-amin (197 mg, 872,77 umol) trong 1,4-dioxan (10
mL). Khudy hdn hgp nay & 90 °C trong 12 gid. Pha lodng hdn hop phan tng bang H,0 (30
mL) va diéu chinh d6 pH = 8-9 bang dung dich NaHCOjs trong nuéce (10 mL) & 0 °C va
chiét bang EtOAc (3 x 30 mL). Rira céc 16p hitu co da duoc gdp lai bing nude mudi (10
mL), 1am kho trén Na»SOs, loc va cd duéi ap suit giam. Tinh ché phén can bing HPLC
didu ché (FA) thu duogc 1-(1-xyclopropyl-5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-
yl)amino)-1H-pyrazol-3-yl)pyrolidin-2-on. TH NMR (400 MHz, CDCls): 6 ppm 8,16 (s, 1
H), 7,35 (br s, 1 H), 7,22 (s, 1 H), 5,27 (br s, 1 H), 3,93 (t, J= 7,06 Hz, 2 H), 3,62 - 3,73
(m, 2 H), 3,19 - 3,27 (m, 1 H), 2,56 (t, J= 8,16 Hz, 2 H), 2,09 - 2,20 (m, 2 H), 1,34 (t, J =
7,28 Hz, 3 H), 1,15 - 1,20 (m, 2 H), 1,09 - 1,15 (m, 2 H). HPLC: nhi¢t d0 trong phong 2,11
phut. MS: m/z: 396,2 [M+H]".
VviDU 6
Téng hop N2-[3-xyclopropyl-1-(1,1-dioxothietan-3-yl)pyrazol-4-yl]-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin (110)
3-(3-xyclopropyl-4-nitro-pyrazol-1-yl)thietan 1,1-dioxit: Thém NaH (156 mg, 3,91
mmol, do tinh khiét 60%) & 0 °C trong mdi trudng khi N2 vao hdn hop gém 3-xyclopropyl-
4-nitro-1H-pyrazol (500 mg, 3,26 mmol) trong DMF (15 mL). Khudy hén hop nay & 20
°C trong 30 phut, sau d6 xu ly bﬁng 3-bromthietan 1,1-dioxan (1,01 g, 3,26 mmol) va khqu
& 20 °C trong 15,5 gid. R6t hén hop nay vio nude da (30 mL) va chiét bang BtOAc (3
15 mL). Rira pha hitu co da duoc gop lai bang nude mudi (3 x 15 mL), lam khd trén NaSO4
khan, loc va ¢b dudi ap suat giam. Tinh ché phén cin bing sdc ky cot silicagel (PE:EtOAc
= 1:0 dén 3:1), thu dugc 3-(3-xyclopropyl-4-nitro-pyrazol-1-yl)thietan 1,1-dioxit & dang
dAu mau vang.
3-xyclopropyl-1-(1,1-dioxothietan-3-yl)pyrazol-4-amin: Thém Fe (174 mg, 3,11 mmol)
va NH4Cl (166 mg, 3,11 mmol, 108,71 pL) 6 20°C vao dung dich chra 3-(3-xyclopropyl-
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4-nitro-pyrazol-1-yl)thietan 1,1-dioxit (160 mg, 621,91 pmol) trong EtOH (8 mL) va H2O
(2 mL). Gia nhiét hdn hgp phan tng nay & 70°C trong 2 gid, sau d6 c6 dudi ap suit giam.
Rira phan cin bang hdn hop dung modi chira DCM va MeOH (10 mL, 10:1), loc va ¢d dich
loc dudi 4p suat giam thu dugc 3-xyclopropyl-1-(1,1-dioxothietan-3-yl)pyrazol-4-amin &
dang ddu mau niu.
N2-[3-xyclopropyl-1-(1,1-dioxothietan-3-yl)pyrazol-4-yl]-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin: Thém p-TsOH (15 mg, 88 pmol) vao dung dich chira
3-xyclopropyl-1-(1,1-dioxothietan-3-yl)pyrazol-4-amin (100 mg, 439,99 pmol) va 2-clo-
N-etyl-5-(triflometyl)pyrimidin-4-amin (99 mg, 439,99 pmol) trong 1,4-dioxan (5 mL).
Khuiy dung dich phan tng nay & 80°C trong 1 gio. Diéu chinh d6 pH ctia hdn hgp nay dén
pH=7 bing NaHCOj3 bdo hoa, chiét bang EtOAc (3 x 5 mL). Rira c4c 16p hitu co da duoc
g0p lai bang nudc mudi (5 mL), lam kho trén NaySOs khan, loc va c6 dudi dp sult giam.
Tinh ché san phim tho nay bing HPLC didu ché (trung tinh) thu dugc N2-[3-xyclopropyl-
1-(1,1-dioxothietan-3-yl)pyrazol-4-y1]-N4-etyl-5-(triflometyl)pyrimidin-2,4-diamin. H
NMR (400 MHz, CDCl5): & 8,16 (s, 1 H), 8,12 (br s, 1 H), 6,62 - 7,03 (m, 1 H), 5,15 (br s,
1 H), 5,07 (br s, 1 H), 4,66 (br s, 2 H), 4,58 (br s, 2 H), 3,58 (br d, J=5,90 Hz, 2 H), 1,67
- 1,78 (m, 1 H), 1,32 (br t, J = 6,78 Hz, 3 H), 0,91 - 0,98 (m, 2 H), 0,81 - 0,90 (m, 2 H).
HPLC: nhiét d6 trong phong: 1,92 phut. MS: m/z = 417,2 [M+H]".
viDUy 7
Téng hop (1R,58)-1-[1-xyclopropyl-5-[[4-(etylamino)-5-(triflometyl)pyrimidin-2-
ylJamino]pyrazol-3-yl]-3-oxabixyclo[3.1.0]hexan-2-on (162)
Metyl (1R,5S)-2-0x0-3-oxabixyclo[3.1.0]hexan-1-carboxylat: Thém Na (8,27 g, 359,52
mmol) vao MeOH (500 mL) va khudy hdn hop nay & 20 °C trong 3 gio' cho dén khi Na
duoc hoa tan. Thém dimetyl propandioat (50 g, 378,44 mmol) & 0 °C vao, sau 30
phut, thém (28)-2-(clometyl)oxiran (31,51 g, 340,6 mmol) ¢ 20 °C trong moi truong khi
Nz vao. Khudy hdn hop nay & 90 °C trong 12 gio. Co hdn hop nay duéi ap suit giam & 45
°C. Rét phan cin ndy vao nuée da (100 mL) va khudy trong 5 phut. Chiét pha nudc bang
EtOAc (3 x 300 mL). Rira pha hitu co da dugc gdp lai bing nudc mudi, 1am kho trén
Na,SO4 khan, loc va ¢d duéi 4p suat giam. Tinh ché phan cin bang sic ky cot silicagel
(PE: EtOAc =100:1 dén 5:1) thu dugc metyl (1R,5S)-2-0x0-3-oxabixyclo[3.1.0]hexan-1-
carboxylat ¢ dang dAu. 'TH NMR (400 MHz, CDCls): 8 ppm 4,35 (dd, J = 9,37, 4,74 Hz, 1
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H), 4,18 (d, T = 9,48 Hz, 1 H), 3,79 (s, 3 H), 3,33 - 3,40 (m, 1 H), 2,74 (dt, J = 7,94, 5,18
Hz, 1 H), 2,07 (dd, J = 7,94, 4,85 Hz, 1 H), 1,39 (t, ] = 5,07 Hz, 1 H).
3-0x0-3-[(1R,5S)-2-0x0-3-0xabixyclo[3.1.0]hexan-1-yl]propannitril: Thém n-BuLi (2,5
M, 14,09 mL) & -78 °C trong mdi truong khi Na vao hdn hop gdm MeCN (1,45 g, 35,22
mmol) trong THF (20 mL). Sau 1 gi¢ thém hdn hop nay vao dung dich chira metyl (1R,5S)-
2-0x0-3-oxabixyclo[3.1.0]hexan-1-carboxylat (5 g, 32,02 mmol) trong THF (30 mL) ¢ -78
°C, sau d6 khudy hdn hop nay & -78 °C trong 2 gid. Rot hdn hop ndy vao dung dich NH4Cl
trong nude (30 mL) va khudy trong 5 phut va didu chinh d6 pH dén pH=3 bang HCl lodng
(1N). Chiét pha nuéc bing EtOAc (3 x 30 mL). Rira pha hitu co da dugc gop lai bing nuée
mudi (30 mL), 1am kho trén NazSO4 khan, loc va cd dudi 4p suét giam. Tinh ché phén cin
bang sic ky cot silicagel (PE: MTBE = 50: 1 dén 0: 1) thu duoc 3-oxo-3-[(IR, 5S)-2-0xo0-
3-oxabixyclo [3.1.0] hexan-1-yl] propannitril & dang chét rén mau tring. 'TH NMR (400
MHz, CDCl): & ppm 4,25 - 4,47 (m, 3 H), 4,03 - 4,15 (m, 1 H), 3,02 (dt, ] =7,99, 5,26 Hz,
1 H), 2,19 (dd, J = 8,16, 4,41 Hz, 1 H), 1,58 - 1,65 (m, 1 H).

(1R, 5S)-1-(5-amino-1-xyclopropyl-pyrazol-3-yl)-3-oxabixyclo[3.1.0]hexan-2-on:
Thém mot 1an toan bd mubi xyclopropylhydrazin dihydroclorua (632,28 mg, 4,36 mmol)
& 25 °Ctrong mdi truong khi N2 vao hdén hop gdm 3-ox0-3-[(1R,5S)-2-0x0-3-
oxabixyclo[3.1.0]hexan-1-yl]propannitril (800 mg, 4,84 mmol) trong i-PrOH (20 mL).
Khuéy hén hop nay & 50 °C trong 12 gid. R6t hdn hop nay vao dung dich NaHCOs trong
nuée (50 mL) va khudy trong 10 phut. Chiét pha nuéc bang DCM/MeOH (3: 1,3 x 20mL).
Rira pha hitu co da dugc gop lai béng nude mudi (20 mL), lam kho b%lng Na»SO4 khan, loc
va ¢ duéi 4p suét giam. Tinh ché phan cin béng TLC diéu ché (Si02, DCM:MeOH = 20:
1) thu dugce (1R,5S)-1-(5-amino-1-xyclopropyl-pyrazol-3-yl)-3-oxabixyclo[3.1.0]Thexan-
2-on & dang dau mau nau. LCMS: nhiét do trong phong 0,370 phut, m/z = 220,2 [M+H]".
IH NMR (400 MHz, CDCl3):8 ppm 5,76 (s, 1 H), 4,38 (dd, J = 9,15, 4,74 Hz, 1 H), 4,20
(d, 7 =9,26 Hz, 1 H), 3,83 (br s, 2 H), 3,06 (it, T = 6,89, 3,58 Hz, 1 H), 2,61 (dt, ] = 7,72,
4,63 Hz, 1 H),1,81 (dd, J = 7,72, 4,41 Hz, 1 H), 1,24 (t, ] = 4,74 Hz, 1 H), 0,94 - 1,11 (m,
4 H).

(1R,5S)-1-[1-xyclopropyl-5-[[4-(etylamino)-5-(triflometyl)pyrimidin-2-
yl]amino]pyrazol-3-yl]-3-oxabixyclo[3.1.0]hexan-2-on: Thém mot lAn toan bd p-
TsOH.H,0 (26,03 mg, 136,84 pmol) & 20 °C trong moi trudng khi N2 vao hdn hop gdm
(1R,5S)-1-(5-amino-1-xyclopropyl-pyrazol-3-yl)-3-oxabixyclo[3.1.0]hexan-2-on (150
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mg, 684,18 pmol) va 2-clo-N-etyl-5-(triflometyl)pyrimidin-4-amin (154,35 mg, 684,18
umol) trong 1,4-dioxan (5 mL). Khu4y hén hop nay & 90 °C trong 12 gid. Rot hdn hop nay
vao dung dich NaHCOs trong nuéce (30 mL) va khudy trong 10 pht. Chiét pha nuéc bang
EtOAc (3 x 20 mL). Rira pha hitu co dd dugc gdp lai bang nude mudi (30 mL), 1am khd
bing Na;SOs khan, loc va c6 dudi ap sut giam. Tinh ché phan cin bing HPLC diéu ché
(didu kién trung tinh) thu dugc (IR,5S)-1-[1-xyclopropyl-5-[[4-(etylamino)-5-
(triflometyl)pyrimidin-2-ylJamino]pyrazol-3-yl]-3-oxabixyclo[3.1.0]hexan-2-on. H
NMR (400 MHz, CDCls): 8 ppm 8,10 (s, 1 H), 7,13 (br s, 1 H), 6,87 (s, 1 H), 5,16 (brs, 1
H), 4,35 (dd, ] =9,22, 4,71 Hz, 1 H), 4,18 (d, ] = 9,29 Hz, 1 H), 3,49 - 3,64 (m, 2 H), 3,07
-3,19 (m, 1 H), 2,57 - 2,68 (m, 1 H), 1,81 (dd, J = 7,72, 4,45 Hz, 1 H), 1,22 - 1,30 (m, 4
H), 0,98 - 1,12 (m, 3 H), 1,09 (br s, 1 H). HPLC: thoi gian phan Gng: 2,17 phut. MS: m/z:
409 [M+H]".
viDU 8
Téng hop (1R,3R)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-1H-
pyrazol-1-yl)xyclobutancarbonitril (181)
3-[2-(3-benzyloxyxyclobutyliden)hydrazino]propannitril: Khudy hdén hop gdbm 3-
benzyloxyxyclobutanon (10 g, 56,75 mmol) va 3-hydrazinopropannitril (4,83 g, 56,75
mmol) trong EtOH (150 mL) & 20 °C trong 16 gio. C6 hdn hop nay dudi ap suét giam dé
tao ra 3-[2-(3-benzyloxyxyclobutyliden)hydrazino]propannitril (13,81 g, san pham tho) &
dang diu mau vang. LCMS: nhiét do trong phong 0,686 phit, m/z = 244,2 [M+H]".
2-(3-benzyloxyxyclobutyl)pyrazol-3-amin: Thém t-BuONa (5,45 g, 56,76 mmol) trong
mdi truong khi N» vao hdén hop gdbm  3-[2-(3-benzyloxyxyclobutyliden)
hydrazino]propannitril (13,81 g, 56,76 mmol) trong -BuOH (130 mL). Khuiy hdn hop nay
& 110 °C trong 3 gid. R6t hdn hop nay vao nudc d4 (100 mL) va chiét bang EtOAc (2 x
100 mL). Didu chinh do pH ctia pha hitu co dén pH=3 bing HCI 2N va rira bing nuéc (3
x 100 mL). Piéu chinh d6 pH ctia pha nudce dén pH = 8 bang NaOH 6N, chiét bang EtOAc
(3 x 100 mL), rira bang nuéc mudi (100 mL), 1am khd trén NaySO4 khan, loc va co dé tao
ra 2-(3-benzyloxyxyclobutyl)pyrazol-3-amin & dang dau mau vang. LCMS: nhiét do trong
phong 0,625 phut, m/z = 244,2 [M+H]".
3-(5-aminopyrazol-1-yl)xyclobutanol: Thém BCl; (1 M, 8,02 mL) ¢ 0 °C trong moi
truomg khi Nz vao dung dich chta 2-(3-benzyloxyxyclobutyl)pyrazol-3-amin (5 g, 20,55
mmol) trong DCM (200 mL). Khuiy hdn hop nay & 20 °C trong 2 gid. Roét hdn hop nay
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vao NaHCO; bdo hoa (200 mL) va cd pha nuéc dudi ap suit giam. Rira phan cin bing
DCM:MeOH (thé tich:thé tich = 10:1, 100 mL), loc va c6 dich loc duéi ap sudt giam dé
tao ra 3-(5-aminopyrazol-1-yl)xyclobutanol & dang diu mau vang. LCMS: nhiét d9 trong
phong 0,096 phut, m/z = 154,1 [M+H]".
(1S,3S)-3-(5-((4-(etylamino)-S-(triﬂometyl)pyrimidin-Z-yl)amino)-1H—pyrazol-1-
yDxyclobutanol va (1R,3R)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-
yl)amino)-1H-pyrazol-1-yl)xyclobutanol: Thém mot lan toan bd 2-clo-N-etyl-5-
(triflometyl)pyrimidin-4-amin (2,59 g, 11,49 mmol) va p-TsOH.H20 (819,59 mg, 4,31
mmol) & 20 °C trong mdi trudng khi Na vao hdn hop gdm 3-(5-aminopyrazol-1-
yl)xyclobutanol (2,2 g, 14,36 mmol) trong NMP (22 mL). Sau d6 gia nhiét hdn hop nay
dén 100 °C va khudy trong 16 gio. Lam ngudi hdn hop nay dén 20 °C, rét vao nude (150
mL) va diéu chinh d pH = 7-8 bang dung dich NaHCOs3 trong nuéc. Chiét pha nuéc bang
EtOAc (3 x 50 mL). Rtta pha hitu co da dugc gop lai bing nuéc mubi (50 mL), lam kho
trén Na,SO4 khan, loc va co dudi ap sut giam tao ra ph?m can. Tinh ché phz‘in can bing
shc ky cot silicagel (DCM:MeOH = 30:1) d& tao ra hdn hop gom (18,38)-3-(5-((4-
(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)- 1H-pyrazol-1-yl)xyclobutanol va
(1R,3R)-3-(5-((4-(ety1amino)-5-(triﬂometyl)pyrimidin—2-yl)amino)-1H-pyrazol—1-
yl)xyclobutanol & dang gom mau vang.
(1S,3S)—3-(5-((4-(etylamino)-S-(triﬂometyl)pyrimidin-Z-yl)amino)-1H-pyrazol-1-
yDxyclobutyl metansulfonat va (1R,3R)-3-(5-((4-(etylamino)-5-
(triflometyl)pyrimidin-z-yl)amino)-lH-pyrazol-1-yl)xyclobutyl metansulfonat: Thém
TEA (709,14 mg, 7,01 mmol) va MsCI (802,77 mg, 7,01 mmol) ¢ 0 °C trong mdi truong
khi N2 vao hdn hop gdbm (1S,3 S)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-
yl)amino)-1H-pyrazol-1-yl)xyclobutanol va (1r,31)-3-(5-((4-(etylamino)-5-
(triﬂometyl)pyrimidin—Z-yl)amino)-1H-pyrazol-l-yl)xyclobutanol (2 g, 5,84 mmol) trong
DCM (40 mL). Sau d6 khudy hdn hop nay ¢ 0 °C trong 1 gio nita. Thém nude vao hdn hop
nay (10 mL) va khudy trong 3 phut. Tach pha hitu co, rira bang nudc mudi (10 mL), 1am
kho trén NaySOs khan, loc va c6 duéi ap sudt giam tao ra phén can. Tinh ché phﬁn can bing
shc ky cot silicagel (DCM:MeOH = 30:1) dé tao ra hdn hop gom (18,38)-3-(5-((4-
(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)- 1H-pyrazol-1-yl)xyclobutyl
metansulfonat va (1R,3R)-3-(5 ~((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-1H-

pyrazol-1-yl)xyclobutyl metansulfonat & dang diu mau vang.
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(1R,3R)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-1H-pyrazol-1-
yDxyclobutancarbonitril: Thém 18-crown-6 (ete vong hoa c6 18 canh chita 6 nguyén tir
oxy) (12 mg, 47,57 pmol) va NaCN (140 mg, 2,85 mmol) & 20°C trong m6i trudong khi Na
vao hdn hop gdm (18,35)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-1H-
pyrazol-1-yl)xyclobutyl metansulfonat va (1IR,3R)-3-(5-((4-(etylamino)-5-
(triflometyl)pyrimidin-2-yl)amino)- 1H-pyrazol-1-yl)xyclobutyl metansulfonat (200 mg,
475,73 umol) trong DMSO (4 mL). Sau d6 gia nhiét hdn hop nay dén 120 °C va khuay
trong 8 gid. Lam ngudi hdn hop nay dén 20 °C va rét vao nude (50 mL). Chiét pha nude
bang EtOAc (3 x 20 mL). Rira pha hitu co d& dugc gop lai bing nuéc mudi (20 mL), lam
khd trén Na;SO4khan, loc va ¢b dudi 4p suét giam tao ra phan can. Tinh ché phan cin bang
HPLC diéu ché (FA) thu dwoc san phdm, tinh ché tiép san phdm nay bang TLC diéu ché
(PE:EtOAc = 1:1) dé tao ra (1R,3R)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-
yl)amino)-1H-pyrazol-1-yl)xyclobutancarbonitril va san phdm phu 2-(6,7-dihydro-5,7-
methanopyrazolo[1,5-a]pyrimidin-4(5H)-y1)-N-etyl-5-(triflometyl)pyrimidin-4-amin.
(1R,3R)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-1H-pyrazol-1-
yl)xyclobutancarbonitril. TH NMR (400 MHz, CDCl3): 6 8,08 (s, 1H), 7,57 (d, J= 1,76
Hz, 1H), 7,08 (br s, 1H), 6,19 (d, J= 1,76 Hz, 1H), 5,16 (br s, 1H), 5,06 (quin, J= 7,87 Hz,
1H), 3,36-3,48 (m, 2H), 3,24-3,36 (m, 1H), 3,06-3,18 (m, 2H), 2,73-2,84 (m, 2H), 1,20 (t,
J=17.22 Hz, 3H). LCMS: nhiét d6 trong phong: 0,652 phit. MS: m/z: 352,1 [M+H]".
viDU 9

Téng hop N2-(1-((1r,3r)-3-(2H-1,2,3-triazol-2-yl)xyclobutyl)-1H-pyrazol-5-yl)-N4-
etyl-5-(triflometyl)pyrimidin-2,4-diamin (182) va N2-(1-((1r,3r)-3-(1H-1,2,3-triazol-
1-yDxyclobutyl)-1H-pyrazol-5-yl)-N4-etyl-5-(triflometyl)pyrimidin-2,4-diamin (183)
N2-(1-((1R,3R)-3-(2H-1,2,3-triazol-2-yl)xyclobutyl)-1H-pyrazol-5-yl)-N4-etyl-S-
(triflometyl)pyrimidin-2,4-diamin va N2-(1-((1R,3R)-3-(1H-1,2,3-triazol-1-
yl)xyclobutyl)-1H-pyrazol-5-yl)-N4-etyl-5-(triflometyl)pyrimidin-2,4-diamin: Thém
mot 14n toan bd K,CO; (148 mg, 1,07 mmol) va 2H-triazol (74 mg, 1,07 mmol) & 20
°Ctrong mdi truong khi N vao hén hop gdm (18,3S)-3-(5-((4-(etylamino)-5-
(triflometyl)pyrimidin-2-yl)amino)-1H-pyrazol-1-yl)xyclobutyl metansulfonat va
(1R,3R)-3-(5-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-1H-pyrazol-1-
yl)xyclobutyl metansulfonat (300 mg, 713,59 pmol) trong DMF (5 mL). Sau d6 gia nhiét
hén hop nay dén 120 °C va khudy trong 8 gio. Lam ngudi hdn hop nay dén 20 °C va rét
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vao nude (50 mL). Chiét pha nuéce bang EtOAc (3 x 20 mL). Rira pha hiru co da dugc gop
lai bing nuéc mudi (20 mL), 1am kho trén NaaSO4 khan, loc va c6 duéi ap suét giam. T4ch
phan cin bing HPLC diéu ché (dudi diéu kién FA) d€ tao ra N2-(1-((1R,3R)-3-(2H-1,2,3-
triazol-2-yl)xyclobutyl)- 1H-pyrazol-5-yl1)-N4-etyl-5-(triflometyl)pyrimidin-2,4-diamin va
N2-(1-((1R,3R)-3-(1H-1,2,3-triazol-1-yl)xyclobutyl)- 1H-pyrazol-5-y1)-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin.
N2-(1-((1R,3R)-3-(2H-1,2,3-triazol-2-yl)xyclobutyl)-1H-pyrazol-5-yl)-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin (182). '"H NMR (400MHz, CDCl3): & 8,11 (s, 1H),
7,64 (s, 2H), 7,61 (d, J = 1,88 Hz, 1H), 6,83 (br s, 1H), 6,29 (d, J= 1,76 Hz, 1H), 5,50 (it,
J =449, 8,69 Hz, 1H), 5,17-5,27 (m, 1H), 5,13 (br s, 1H), 3,39-3,51 (m, 2H), 3,25-3,36
(m, 2H), 3,01-3,14 (m, 2H), 1,21 (t, J= 7,22 Hz, 3H). LCMS: nhiét do trong phong: 0,706
phut. MS: m/z: 394,3 [M+H]".
N2-(1-((1R,3R)-3-(1H-1,2,3-triazol-1-yl)xyclobutyl)-1H-pyrazol-5-yl)-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin (183). TH NMR (400MHz, CDCl3): 6 8,10 (s, 1H),
7,74 (s, 1H), 7,61 (d, J = 1,63 Hz, 1H), 7,60 (s, 1H), 6,70 (br s, 1H), 6,28 (d, J= 1,76 Hz,
1H), 5,36-5,45 (m, 1H), 5,18-5,27 (m, 1H), 5,14 (br s, 1H), 3,37-3,53 (m, 2H), 3,31 (ddd,
J=5,7, 8,31, 13,65 Hz, 2H), 3,11-3,23 (m, 2H), 1,22 (t, J= 7,22 Hz, 3H). LCMS: nhiét
d6 trong phong: 0,660 phut. MS: m/z: 394,2 [M+H]".
viDU 10
Téng hop N2-(5-xyclopropyl-1-pyrazin-2-yl-pyrazol-4-yl)-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin (105)
2-(4-nitropyrazol-1-yl)pyrazin: Thém NaH (424 mg, 10,61 mmol, do tinh khiét 60%) &
0 °C trong mdi trudng khi N2 vao dung dich chira 4-nitro-1H-pyrazol (1 g, 8,84 mmol)
trong DMF (20 mL). Khudy hdn hop nay & 0 °C trong 1 gid. Sau d6 thém 2-clopyrazin
(1,01 g, 8,84 mmol, 790,99 pL) & 0 °C vao va gia nhiét hdn hop nay dén 80 °C va khudy
trong 12 gio. Lam ngudi hdn hop nay dén 20 °C, dimg phén tng béng cach bd sung dung
dich NH4Cl trong nuéc bdo hoa lanh (60 mL) vao. Chiét pha nu6c bang EtOAc (3 x 20
mL). Rira pha hitu co da dugc gop lai bang nuéc mudi (3 x 15 mL), 1am kho trén Na2SO4
khan, loc va c6 du6i ap suat giam. Tinh ché phin cin bang sdc ky cot silicagel (PE:EtOAc
= 10:1 dén 0:1) thu dugc 2-(4-nitropyrazol-1-yl)pyrazin & dang chét rin mau vang nhat.
1H NMR (400 MHz, DMSO-d6): & ppm 9,54 (s, 1 H), 9,31 (d, J= 1,13 Hz, 1 H), 8,81 (d,
J=2,51Hz, 1 H), 8,70 - 8,74 (m, 1 H), 8,71 (s, 1 H), 8,69 (dd, J=2,45, 1,32 Hz, 1 H).
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2-(5-clo-4-nitro-pyrazol-1-yl)pyrazin: Thém LiHMDS (1 M, 4,49 mmol, 4,49 mL) & -78
°C trong moi trudng khi Nz vao dung dich chira 2-(4-nitropyrazol-1-yl)pyrazin (0,78 g,
4,08 mmol) trong THF (15 mL). Khudy hdn hop nay & -78 °C trong 30 phit, sau d6 thém
dung dich chira 1,1,1,2,2,2-hexacloetan (1,06 g, 4,49 mmol, 508,45 pL) trong THF (10
mL) ¢ -78 °C trong mdi trudong khi N» va khudy hdn hop nay trong 3,5 gid. Ding phan tng
bang cach bd sung dung dich NH4Cl trong nude bdo hoa lanh (30 mL) vao hdn hop nay.
Chiét pha nuéc bang EtOAc (3 x 10 mL). Rira pha hitu co da dugc gop lai bing nudc mudi
(10 mL), 1am khé trén NaxSO4 khan, loc va ¢d. Tinh ché phan cin bang sic ky ct silicagel
(PE:EtOAc = 10:1 dén 1:1) thu dugc 2-(5-clo-4-nitro-pyrazol-1-yl)pyrazin & dang chét rin
mau trang. LCMS: nhiét d6 trong phong 1,066 phut. MS m/z = 226,0 [M+H]".
2-(5-xyclopropyl-4-nitro-pyrazol-1-yl)pyrazin: Thém KF (154 mg, 2,66 mmol) va
Pd(dppf)Cl..CH2Clz (145 mg, 177,31 pmol) & 20 °C trong mdi trudng khi Nz vao hdn hop
gdbm  2-(5-clo-4-nitro-pyrazol-1-yl)pyrazin (200 mg, 886,56 pmol) va axit
xyclopropylboronic (380 mg, 4,43 mmol) trong 1,4-dioxan (10 mL). Gia nhiét hdn hgp nay
dén 110 °C va khudy trong 12 gid. Lam nguoi hdn hop nay dén 20 °C va loc. Thém nuéc
(15 mL) vao phan cin. Chiét pha nu6c bing EtOAc (3 x 8 mL). Rira pha hiru co da duoc
g0p lai bing nude mudi (8 mL), lam kho trén NaySOs khan, loc va ¢d. Tinh ché phan cin
bing séc ky cot silicagel (PE:EtOAc = 10:1 dén 0:1) thu dugc 2-(5-xyclopropyl-4-nitro-
pyrazol-1-yl)pyrazin. 1H NMR (400 MHz, CDCl;): § ppm 9,08 (s, 1 H), 8,71 (d, J= 2,38
Hz, 1 H), 8,56 - 8,61 (m, 1 H), 8,29 (s, 1 H), 2,36 (tt, J= 8,52, 5,79 Hz, 1 H), 1,07 - 1,17
(m, 2 H), -0,17 (tt, J= 8,96, 5,91 Hz, 2 H).
5-xyclopropyl-1-pyrazin-2-yl-pyrazol-4-amin: Thém NH4CI (277 mg, 5,19 mmol) va Fe
(290 mg, 5,19 mmol) & 20 °C vao dung dich chta 2-(5-xyclopropyl-4-nitro-pyrazol-1-
yl)pyrazin (240 mg, 1,04 mmol) trong EtOH (16 mL) va H>O (4 mL). Gia nhiét hdn hop
nay dén 80 °C va khudy trong 2 gi. Lam ngudi hdn hop nay dén 20 °C, loc va 6 dudi ap
sudt giam. Rira phan cin biang DCM:MeOH (10 mL, thé tich:thé tich = 10:1), loc va co
dudi 4p sudt giam thu dugc 5-xyclopropyl-1-pyrazin-2-yl-pyrazol-4-amin & dang dau mau
nau. LCMS: nhiét d6 trong phong 0,711 phtt. MS m/z =202,1 [M+H]".
N2-(5-xyclopropyl-1-pyrazin-2-yl-pyrazol-4-yl)-N4-etyl-5-(triflometyl)pyrimidin-
2,4-diamin: Thém p-TsOH.H20 (34 mg, 198,78 pmol) ¢ 20 °C vao hdn hop gbém 5-
xyclopropyl-1-pyrazin-2-yl-pyrazol-4-amin (100 mg, 496,95 pmol) va 2-clo-N-etyl-5-
(triflometyl)pyrimidin-4-amin (112 mg, 496,95 pmol) trong 1,4-dioxan (5 mL). Gia nhiét
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hén hop nay dén 90 °C va khudy trong 2 gid. Lam ngudi hdn hop nay dén 20 °C, thém
nuée (10 mL) vao va didu chinh d¢ pH = 7-8 bing NaHCOj3 bao hoa. Chiét pha nuéc bang
FtOAc (3 x 8 mL). Rira pha hitu co da dugc gop lai bing nude mudi (2 x 5 mL), 1am khod
trén Na»SOs khan, loc va ¢d. Tinh ché phan cin bing sic ky cot silicagel (PE:EtOAc =
10:1 dn 0:1) thu dugc N2-(5-xyclopropyl-1-pyrazin-2-yl-pyrazol-4-yl)-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin. 'H NMR (400 MHz, MeOD): & ppm 9,08 (s, 1 H), 8,55
(s, 2 H), 8,04 (br s, 2 H), 3,53 (q, J = 6,82 Hz, 2 H), 2,16 - 2,34 (m, 1 H), 1,20 (br t, J =
7,03 Hz, 3 H), 0,91 (br d, J = 6,90 Hz, 2 H), 0,55 (br d, ] = 4,77 Hz, 2 H). HPLC: nhiét d0
trong phong: 2,06 phtt. MS: m/z: 391,2 [M+H]".
viDU 11
Téng hop (3S)-3-[3-xyclopropyl-4-[[4-(metylamino)-5-(triflometyl) pyrimidin-2-
yllJamino]pyrazol-1-yl]-3-metyl-tetrahydrofuran-2-on va (B3R)-3-[3-xyclopropyl-4-
[[4-(metylamino)-5-(triflometyl)pyrimidin-2-yljJamino] pyrazol-1-yl]-3-metyl-
tetrahydrofuran-2-on (113 va 122)

3-(3-xyclopropyl-4-nitro-pyrazol-1-yl)tetrahydrofuran-2-on: Thém NaH (313 mg, 7,84
mmol, d6 tinh khiét 60%) & 0°C trong moi trudng khi Na vao dung dich chira 3-
xyclopropyl-4-nitro-1H-pyrazol (1 g, 6,53 mmol) trong DMF (10 mL). Khu4y hdn hop nay
& 20 °C trong 30 phut, sau do xir ly bang 3-bromtetrahydrofuran-2-on (1,19 g, 7,18 mmol,
670 uL) va khudy trong 15,5 gid. Rét hdn hop nay vao nude da (20 mL) va chiét bang
EtOAc (3 x 10 mL). Rtra pha hitu co di dugc gop lai bang nuéc mudi (3 x 10 mL), lam
kh trén Na,SO4 khan, loc va ¢ du6i 4p suit giam. Tinh ché phan cin bang sic ky cot
silicagel (PE:EtOAc =1:0 dén 1:1) thu dugc 3-(3-xyclopropyl-4-nitro-pyrazol-1-
yDtetrahydrofuran-2-on & dang diu mau vang. 'H NMR (400 MHz, CDCl): & 8,31 (s, 1
H), 4,96 (t, J= 9,16 Hz, 1 H), 4,65 (td, J = 8,88, 3,45 Hz, 1 H), 4,39 - 4,51 (m, 1 H), 2,95
(dq, J= 13,25, 8,92 Hz, 1 H), 2,77 - 2,87 (m, 1 H), 2,56 - 2,65 (m, 1 H), 1,01 - 1,09 (m, 2
H), 0,93 - 1,01 (m, 2 H). LCMS: nhiét d trong phong 0,746 phat, m/z = 252,1 [M+H]".
3-(3-xyclopropyl-4-nitro-pyrazol-1-yl)-3-metyl-tetrahydrofuran-2-on: Thém LDA
(4,93 mmol, 2 M, 2,47 mL) & -78 °C trong moi trudng khi N2 vao dung dich chira 3-(3-
xyclopropyl-4-nitro-pyrazol-1-yDtetrahydrofuran-2-on (780 mg, 3,29 mmol) trong THF
(15 mL). Khudy hdn hop nay & -78 °C trong 30 phut, sau d6 xt 1y bang Mel (700 mg, 4,93
mmol, 307 uL) & -78 °C va lam 4m dén 0 °C va khudy trong 1,5 gio. R6t hdn hop nay vao
NH.Cl bio hoa (15 mL) va chiét bing EtOAc (3 x 5 mL). Rira pha hitu co da dugc gop lai
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bing nudc mudi (5 mL), 1am khd trén Na>SOs khan, loc va c6 duéi 4p sut giam. Tinh ché
phén cin bang séc ky cot silicagel (PE:EtOAc = 1:0 dén 1:1) thu dugce 3-(3-xyclopropyl-
4-nitro-pyrazol-1-yl)-3-metyl-tetrahydrofuran-2-on & dang dau khong mau. 'TH NMR (400
MHz, CDCl3): & 8,40 (s, 1 H), 7,27 (s, 1 H), 4,55 (td, J= 8,53, 5,77 Hz, 1 H), 4,38 - 4,48
(m, 1 H), 3,12 - 3,22 (m, 1 H), 2,56 - 2,65 (m, 1 H), 2,49 (ddd, J=13,49, 7,59, 5,90 Hz, 1
H), 1,84 (s, 3 H), 1,00 - 1,09 (m, 2 H), 0,90 - 1,00 (m, 3 H). LCMS: nhiét d0 trong phong
0,746 phut, m/z = 252,1 [M+H]".
3-(4-amino-3-xyclopropyl-pyrazol-1-yl)-3-metyl-tetrahydrofuran-2-on: Thém Pd-
C (10%, 220 mg) trong mdi truong khi N2 vao dung dich chira 3-(3-xyclopropyl-4-nitro-
pyrazol-1-yl)-3-metyl-tetrahydrofuran-2-on (555 mg, 2,21 mmol) trong MeOH (15 mL).
Loai khi thé huyén phii nay duéi &p sudt giam va phun khi H; trong ba 1an. Khuéy hén hop
ndy trong mdi trudng khi Ha (15 psi) & 20°C trong 2 gio. Loc hdn hop nay va co dich loc
duéi 4p sudt gidm thu duge 3-(4-amino-3-xyclopropyl-pyrazol-1-yl)-3-metyl-
tetrahydrofuran-2-on & dang dau mau vang. 'TH NMR (400 MHz, CDCls): 6 7,18 (s, 1 H),
4,43 - 4,51 (m, 1 H), 4,30 - 4,39 (m, 1 H), 3,25 (ddd, J = 13,05, 7,53, 5,02 Hz, 1 H), 2,91
(brs, 2 H), 2,36 (dt, J= 13,43, 7,47 Hz, 1 H), 1,72 (s, 3 H), 1,62 - 1,70 (m, 1 H), 0,82 -
0,90 (m, 2 H), 0,79 (ddd, J=7,81, 4,99, 2,38 Hz, 2 H).
(3S)-3-[3-xyclopropyl-4-[[4-(metylamino)-5-(triflometyl)pyrimidin-2-
yllamino]pyrazol-1-yl]-3-metyl-tetrahydrofuran-2-on va (3R)-3-[3-xyclopropyl-4-[[4-
(metylamino)-S-(triﬂometyl)pyrimidin-Z-yl]amino]pyrazol-l-yl]-3-metyl-
tetrahydrofuran-2-on: Thém p-TsOH.H>O (40 mg, 203,39 pmol) & 20 °C trong mdi
truong khi N> vao hdn hop gbm 2-clo-N-metyl-5-(triflometyl)pyrimidin-4-amin (143 mg,
677,95 umol) va 3-(4-amino-3-xyclopropyl-pyrazol-1-yl)-3-metyl-tetrahydrofuran-2-on
(150 mg, 677,95 umol) trong 1,4-dioxan (10 mL) va khudy & 90 °C trong 4 gid. Rot hdn
hop nay vao nude da (10 mL) va chiét bang EtOAc (3 x 8 mL). Rira pha hitu co da duge
g0p lai bang nuéc mudi (8 mL), 1am kho trén NaySO4 khan, loc va ¢6 dudi ap suét giam.
Tinh ché phin cin béng TLC diéu ché (SiO», PE:EtOAc = 1:1) thu duoc 3-[3-xyclopropyl-
4-[[4-(metylamino)-5-(triflomety])pyrimidin-2-ylJamino]pyrazol-1-yl]-3 -metyl-
tetrahydrofuran-2-on. Téch cac chat ddng phan ddi anh bang sic ky SFC thu dugc (3S)-3-
[3-xyclopropyl-4-[[4-(metylamino)-5-(triflometyl)pyrimidin-2-yl] amino]pyrazol-1-yl]-3-
metyl-tetrahydrofuran-2-on va (3R)-3-[3-xyclopropyl-4-[[4-(metylamino)-5-
(triflometyl)pyrimidin-2-yl]Jamino]pyrazol-1-y1]-3 -metyl-tetrahydrofuran-2-on.
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Chét ddng phan rira giai thir nhit - '"H NMR (400 MHz, CDCls): 6 8,28 (br s, 1 H), 8,13
(br's, 1 H), 7,08 (br s, 1 H), 5,25 (br s, 1 H), 4,47 (br d, J=7,53 Hz, 1 H), 4,38 (td, J =
8,38, 4,83 Hz, 1 H), 3,31 (br s, 1 H), 3,11 (br s, 3 H), 2,43 (dt, J = 13,52, 7,48 Hz, 1 H),
1,78 (s, 3 H), 1,67 - 1,75 (m, 1 H), 0,77 - 0,95 (m, 4 H). HPLC: nhiét do trong phong: 2,00
phut. MS: m/z =397,2 [M+H]".
ChAt ddng phén rira giai thir hai - '"H NMR (400 MHz, CDCls): & 8,28 (br s, 1 H), 8,13
(br's, 1 H), 7,08 (brs, 1 H), 5,25 (br s, 1 H), 4,47 (br d, J= 7,40 Hz, 1 H), 4,33 - 4,42 (m,
1 H), 3,32 (brs, 1 H), 3,11 (br s, 3 H), 2,37 - 2,49 (m, 1 H), 1,78 (s, 3 H), 1,67 - 1,76 (m,
1 H), 0,79 - 0,94 (m, 4 H). HPLC: nhiét d6 trong phong: 2,00 phut. MS: m/z = 397,2
[M+H]".
viDU 12
Téng hop 2-[4-[[4-(etylamino)-5-(triflometyl)pyrimidin-2-ylJamino]-3-metyl-
pyrazol-1-yl]-2-metyl-xyclopentanon (194)
2-(4-brom-3-metyl-pyrazol-1-yl)xyclopentanon va 2-(4-brom-5-metyl-pyrazol-1-
yDxyclopentanon: Thém NaH (3,23 g, 80,75 mmol, d9 tinh khiét 60%) ¢ 0 °C va khudy
& 15 °C trong 1 gidr vao dung dich chira 4-brom-3-metyl-1H-pyrazol (10 g, 62,11 mmol)
trong DMF (60 mL). Sau d6 thém 2-cloxyclopentanon (8,84 g, 74,53 mmol, 7,43 mL) vao
hdn hop nay va khudy & 15 °C trong 15 gid. Dimg phan ting béng cach bd sung vao hdn
hop phan tng ndy dung dich NH4Cl trong nuée (300 mL) & 0°C, va sau d6 chiét bang
EtOAc (3 x 100 mL). Rita cac 16p hitu co da duge gop lai bang nuée mudi (200 mL), 1am
khd trén NazSOs, loc va ¢d dudi 4p suit gidm. Tinh ché phan cin bang sic ky cot silicagel
(PE:MTBE = 2:1 dén 1:1) thu duwgc hdn hop gbm 2-(4-brom-3-metyl-pyrazol-1-
yl)xyclopentanon va 2-(4-brom-5-metyl-pyrazol-1-yl)xyclopentanon ¢ dang gém mau
vang. LCMS: nhiét do trong phong 2,119 phut, m/z = 243,1 [M+H]".
2-(4-brom-3-metyl-pyrazol-1-yl)-2-metyl-xyclopentanon  va 2-(4-brom-5-metyl-
pyrazol-1-yl)-2-metyl-xyclopentanon: Thém LiHMDS (1 M, 34,76 mL) vao hdn hop
gdbm 2-(4-brom-3-metyl-pyrazol-1-yl)xyclopentanon va 2-(4-brom-5-metyl-pyrazol-1-
yl)xyclopentanon (6,5 g, 26,74 mmol) trong THF (30 mL) va khudy & -78 °C trong 1 gio.
Sau d6 thém Mel (4,93 g, 34,76 mmol, 2,16 mL) & -78 °C vao va khuéy G 15 °C trong 15
gi0. Dung phan ing bang cach bd sung vao hdn hop phéan Gmg nay dung dich NH4Cl trong
nuée bio hoa (200 mL) & 0°C, va sau d6 chiét bang EtOAc (3 x 70 mL). Rira céc 16p hitu

co da duoc gop lai bing nudc mudi (100 mL), 1am kho trén NaaSO4, loc va ¢d dudi ap suét
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giam. Tinh ché phan cin bang sic ky cot silicagel (PE:EtOAc = 4:1 dén 2:1) thu duoc hdn
hop gdm 2-(4-brom-3-metyl-pyrazol-1-yl)-2-metyl-xyclopentanon) va  2-(4-brom-5-
metyl-pyrazol-1-yl)-2-metyl-xyclopentanon ¢ dang gém mau vang. LCMS: nhiét d6 trong
phong 0,747 phut, m/z = 257,1 [M+H]".

tert-butyl N-[3-metyl-1-(1-metyl-2-oxo-xyclopentyl)pyrazol-4-yljcarbamat va tert-
butyl N-[5-metyl-1-(1-metyl-2-oxo-xyclopentyl)pyrazol-4-yljcarbamat: Khir khi va
phun khi N> ba An vao hdn hop gdm 2-(4-brom-3-metyl-pyrazol-1-yl)-2-metyl-
xyclopentanon va 2-(4-brom-5-metyl-pyrazol-1-yl)-2-metyl-xyclopentanon (160 mg,
622,26 pmol), NH2Boc (437 mg, 3,73 mmol), t-BuONa (120 mg, 1,24 mmol) va [2-(2-
aminoetyl)phenyl]-clo-paladi; ditert-butyl-[2-(2,4,6-triisopropylphenyl)phenyl]phosphan
(107 mg, 155,57 pmol) trong THF (2 mL), va sau d6 khudy hdn hop nay & 90 °C trong 2
gio trong moi truong khi Na. Loc hdn hop phan tng nay va ¢ dich loc duédi ap sult giam.
Tinh ché phin cin bing HPLC didu ché (diéu kién trung tinh) thu dugc tert-butyl N-[3-
metyl-1-(1-metyl-2-oxo-xyclopentyl)pyrazol-4-yl]carbamat va tert-butyl N-[5 -metyl-1-(1-
metyl-2-oxo-xyclopentyl)pyrazol-4-yl]carbamat & dang gdm mau vang. LCMS: nhiét do
trong phong 1,203 phut, m/z = 294,3 [M+H]".
2-(4-amino-3-metyl-pyrazol-1-yl)-2-metyl-xyclopentanon: Khudy dung dich chua tert-
butyl N-[3-metyl-1-(1-metyl-2-oxo-xyclopentyl)pyrazol-4-yl]carbamat (80 mg, 272,7
umol) trong HCI/EtOAc (3 mL) & 0 °C trong 1 gio. Co hdn hop phan ung dudi ap suét
giam thu dugc 2-(4-amino-3-metyl-pyrazol-1-yl)-2-metyl-xyclopentanon & dang chét rén
mau vang. LCMS: nhiét d6 trong phong 1,032 phit, m/z = 194,2 [M+H]".
2-[4-[[4-(etylamino)-5-(triﬂometyl)pyrimidin-z-yl]amino]-3-metyl-pyrazol-1-yl]-2-
metyl-xyclopentanon: Hoa tan 2-(4-amino-3-metyl-pyrazol-1 -yl)-2-metyl-xyclopentanon
(55 mg, 284,61 pmol), 2-clo-N-etyl-5-(triflometyl)pyrimidin-4-amin (64 mg, 284,61
umol) va TEA (86 mg, 853,84 pmol, 118,84 uL) trong n-BuOH (1 mL) trong dng vi séng.
Gia nhiét dng bit kin nay & 110 °C trong 1 gi¢ trong 16 vi séng. C6 hdn hop nay dudi ap
suit giam. Tinh ché phan cin bang HPLC didu ché (diéu kién trung tinh) va TLC didu ché
(PE:EtOAc = 1:1) thu duoc 2-[4-[[4-(etylamino)-5-(triflometyl)pyrimidin-2-ylJamino]-3-
metyl-pyrazol-1-yl]-2-metyl-xyclopentanon. 'H NMR (400 MHz, CLOROFORM-d): 6
ppm 8,12 (br s, 2 H), 6,66 (br s, 1 H), 5,15 (brs, 1 H), 3,58 (br s, 2 H), 2,90 - 3,07 (m, 1
H), 2,38 - 2,58 (m, 2 H), 2,24 (s, 3 H), 2,04 - 2,19 (m, 2 H), 1,88 - 2,00 (m, 1 H), 1,58 (s,
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3 H), 1,31 (br t, J = 7,09 Hz, 3 H). HPLC: Thoi gian luu: 2,557 phat. MS: (M+H") m/z:
383,2.
viDU 13
Téng hop (S)-3-(4-((4-(etylamino)-5-(triflometyl)pyrimidin-2-yl)amino)-3-metyl-1H-
pyrazol-1-yl)-3-(flometyl)dihydrofuran-2(3H)-on va (R)-3-(4-((4-(etylamino)-5-
(triflometyl)pyrimidin-2-yl)amino)-3-metyl-1H-pyrazol-1-yl)-3-
(flometyl)dihydrofuran-2(3H)-on (216 va 217)
3-(hydroxymetyl)-3-(3-metyl-4-nitro-1H-pyrazol-1-yl)dihydrofuran-2(3H)-on: Thém
LiHMDS (1M, 12,31 mL) & -78 °C trong mdi trudong khi Na vao hdn hop gdm 3-(3-metyl-
4-nitro-pyrazol-1-yl)tetrahydrofuran-2-on (2 g, 9,47 mmol) trong THF (25 mL), va sau d6
khudy hén hop nay & -78 °C trong 0,5 gid. Sau d6 thém dung dich chira paraformaldehyt
(1,02 g, 11,37 mmol) trong THF (1 mL) vao hdn hgp phéan tng nay va sau do khudy hdn
hop nay & 10 °C trong 2,5 gio. Dung phan (ing béng cach bd sung dung dich NH4Cl trong
nude bio hoa (150 mL) & 0 °C vao, va sau d6 chiét bang EtOAc (3 x 50 mL). Rira cac 16p
hitu co da duge gop lai bang nude mudi (50 mL), 1am kho trén NaaSOs, loc va co dudi ap
sut giam. Tinh ché phén cin bang sic ky cot silicagel (PE: EtOAc =2:1 dén 1:1) thu duoc
3-(hydroxymetyl)-3-(3-metyl-4-nitro-pyrazol-1-yl)tetrahydrofuran-2-on & dang chét rin
mau tréng. LCMS: nhiét do trong phong 0,497 phut, m/z = 242,1 [M+H]". 'TH NMR (400
MHz, CLOROFORM-d): & 8,54 (s, 1H), 4,59 - 4,48 (m, 2H), 4,20 - 4,07 (m, 2H), 3,07 -
2,98 (m, 1H), 2,95 - 2,86 (m, 2H), 2,55 (s, 3H).
3-(flometyl)-3-(3-metyl-4-nitro-1H-pyrazol-1-yl)dihydrofuran-2(3H)-on: Thém
DAST (5,88 g, 36,48 mmol, 4,82 mL) & 0 °C vao dung dich chira 3-(hydroxymetyl)-3-(3-
metyl-4-nitro-pyrazol- 1-yl)tetrahydrofuran-2-on (1,1 g, 4,56 mmol) trong DCM (30 mL),
sau d6 khudy hdn hop nay & 20 °C trong 15 gio. Dung phéan tng béng cach bd sung dung
dich NaHCOs trong nuéce bdo hoa (200 mL) & 0°C, va chiét bang EtOAc (3 x 70 mL). Rira
céac 16p hitu co da duge gop lai bing nudc mudi (70 mL), lam kho trén NaaSO4, loc va co
duéi ap suét giam. Tinh ché phin c3n bang séc ky cot silicagel (PE:EtOAc = 3:1 dén 1:1)
thu dugc 3-(flometyl)-3-(3-metyl-4-nitro-pyrazol-1-yl)tetrahydrofuran-2-on ¢ dang chit
rén mau trdng. LCMS: nhiét do trong phong 0,576 phut, m/z = 244,1 [M+H]". '"H NMR
(400 MHz, CLOROFORM-d): & 8,56 (s, 1H), 4,96 - 4,74 (m, 2H), 4,59 - 4,49 (m, 2H),
3,30 - 3,20 (m, 1H), 2,95 - 2,86 (m, 1H), 2,55 (s, 3H).
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3-(4-amino-3-metyl-1H-pyrazol-1-yl)-3-(flometyl)dihydrofuran-2(3H)-on: Khudy hén
hop gébm 3-(flometyl)-3-(3-metyl-4-nitro-pyrazol-1-yl)tetrahydrofuran-2-on (0,7 g, 2,88
mmol), Fe (804 mg, 14,39 mmol) va NH4Cl (770 mg, 14,39 mmol) trong EtOH (8 mL) va
H>O (2 mL) ¢ 70 °C trong 2 gio. CO6 hdn hop phan tng dudi ap suit giam, pha lodng phén
cin ndy v6i DCM:MeOH (50 mL, ty 16=10:1 ), loc va ¢ dudi ap sudt giam thu duge 3-(4-
amino-3-metyl-pyrazol-1-yl)-3-(flometyl)tetrahydrofuran-2-on & dang chét rdn mau nau.
LCMS: nhiét @6 trong phong 0,087 phut, m/z = 214,1 [M+H]*. 'H NMR (400 MHz,
CLOROFORM-d): § 7,30 (s, 1H), 4,89 - 4,66 (m, 2H), 4,52 - 4,40 (m, 2H), 3,31 (br dd, J
=6,2, 13,2 Hz, 1H), 2,87 - 2,80 (m, 1H), 2,21 - 2,15 (m, 3H).
(R)-3-(4-((4—(etylamin0)-5-(triﬂometyl)pyrimidin-Z-yl)amino)-3-metyl—1H-pyrazol—1-
yI)-3-(flometyl)dihydrofuran-2(3H)-on va (S)-3-(4-((4-(etylamino)-5-
(triflometyl)pyrimidin-2-yl)amino)-3-metyl-1H-pyrazol-1-yl)-3-
(flometyl)dihydrofuran-2(3H)-on: Khudy hén hop gdm 3-(4-amino-3-metyl-pyrazol-1-
yl)-3-(flometyl)tetrahydrofuran-2-on (0,2 g, 938,05 pmol),  2-clo-N-etyl-5-
(triflometyl)pyrimidin-4-amin (190 mg, 844,24 pmol) va p-TsOH.H,O (71 mg, 375,22
umol) trong 1,4-dioxan (3 mL) & 90 °C trong 6 gi& trong mdi truong khi N». Dung phan
mg bang cach b sung vao hdn hop phan Gmg nay dung dich NaHCOj; trong nudc béo hoa
(60 mL) & 0 °C, va sau d6 chiét bang EtOAc (3 x 20 mL). Rira cc 16p hitu co da dugc gop
lai bang nuéc mudi (20 mL), 1am khd trén NaxSO4, loc va co dudi ap suit giam. Tinh ché
phan cin bang sic ky cot silicagel (PE: EtOAc = 3:1 dén 1:1) thu dugc hop chit mong
mudn & dang diu mau nau, tach hop chét nay bang SFC.

SFC, chét ddng phan rira giai thir nhat: 'H NMR (400 MHz, CLOROFORM-d): 8 8,30
(brs, 1H), 8,12 (s, 1H), 7,01 - 6,61 (m, 1H), 5,32 - 5,06 (m, 1H), 4,91 - 4,68 (m, 2H), 4,54
- 4,37 (m, 2H), 3,64 - 3,53 (m, 2H), 3,32 (br s, 1H), 2,92 - 2,79 (m, 1H), 2,26 (s, 3H), 1,33
(br t, J = 7,0 Hz, 3H). HPLC: Thoi gian luu: 2,02 phat. MS: (M+H") m/z = 403,3.

SFC, chit ddng phan rira giai thi hai: 'H NMR (400 MHz, CLOROFORM-d): & 8,30
(brs, 1H), 8,12 (s, 1H), 7,01 - 6,61 (m, 1H), 5,32 - 5,06 (m, 1H), 4,91 - 4,68 (m, 2H), 4,54
- 4,37 (m, 2H), 3,64 - 3,53 (m, 2H), 3,32 (br s, 1H), 2,92 - 2,79 (m, 1H), 2,26 (s, 3H), 1,33
(brt, J = 7,0 Hz, 3H). HPLC: Thoi gian luu: 1,99 phut. MS: (M+H") m/z = 403,3.
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viDU 14
Téng hop N2-[5-clo-1-[(3S)-1-etyl-4,4-diflo-3-piperidyl] pyrazol-4-yl]-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin va N2-[5-clo-1-[(3R)-1-etyl-4,4-diflo-3-
piperidyl]pyrazol-4-yl]-N4-etyl-5-(triflometyl)pyrimidin-2,4-diamin (204 va 205)

tert-butyl 3-(4-nitropyrazol-1-yl)-4-oxo-piperidin-1-carboxylat: Thém K>COs (19,88
g, 143,81 mmol) & 20°C trong mdi trudng khi Na vao dung dich chira tert-butyl 3-brom-4-
oxo-piperidin-1-carboxylat (20 g, 71,91 mmol) va 4-nitro-1H-pyrazol (8,94 g, 79,10
mmol) trong DMF (100 mL). Khuiy hdn hop nay & 20 °C trong 16 gid. Rot hdn hop nay
vao nuée da (300 mL) va chiét bang EtOAc (3 x 100 mL). Rira pha hiru co da dugc gop
lai béng nude mudi (3 x 100 mL), 1am kho trén NaxSOq khan, loc va b duéi ap suét giam.
Tinh ché phan cin bing sic ky cot silicagel (PE:EtOAc = 1:0 dén 3:1) thu duoc tert-butyl
3-(4-nitropyrazol-1-yl)-4-oxo-piperidin-1-carboxylat ¢ dang diu mau vang. LCMS: nhiét
d6 trong phong 1,306 phut, m/z = 255,2 [M-56]". TH NMR (400 MHz, CDCl3): 3 8,22 -
8,27 (m, 1 H), 8,12 (s, 1 H), 4,97 (dd, J= 10,85, 6,34 Hz, 1 H), 4,75 (br s, 1 H), 4,43 (br s,
1 H), 3,64 (brt, J=11,86 Hz, 1 H), 3,30 (br d, J=5,77 Hz, 1 H), 1,41 - 1,58 (m, 9 H), 1,41
- 1,58 (m, 2 H).

tert-butyl 4,4-diflo-3-(4-nitropyrazol-1-yl)piperidin-1-carboxylat: Thém DAST (2,6 g,
16,11 mmol, 2,13 mL) & -78°C trong moi trudng khi Nz vao dung dich chua tert-butyl 3-
(4-nitropyrazol-1-yl)-4-oxo-piperidin-1-carboxylat (1 g, 3,22 mmol) trong DCM (10 mL).
Khudy hdn hop nay & 20 °C trong 16 gio. Rét hdn hgp nay vao NaHCOs3 bdo hoa (15 mL)
trong da lanh va chiét bang EtOAc (3 x 5 mL). Rira pha hitu co dd dugc gop lai bing nudc
mudi (5 mL), 1am khd trén NazSO4 khan, loc va ¢d dudi &p suét giam. Tinh ché phan cin
bang sic ky cot silicagel (PE:EtOAc = 1:0 dén 3:1) thu duogc tert-butyl 4,4-diflo-3-(4-
nitropyrazol-1-yl)piperidin-1-carboxylat & dang chét rin mau tring. LCMS: nhiét d0 trong
phong 1,335 phit, m/z=277,1 [M-56]". 'TH NMR (400 MHz, CDCL): 3 8,30 (s, 1 H), 8,13
(s, 1 H), 4,52 (ddq, J = 14,23, 9,60, 4,65, 4,65, 4,65 Hz, 1 H), 4,39 (br s, 1 H), 4,10 (br s,
1 H), 3,66 (brt, J= 11,36 Hz, 1 H), 3,30 (br t, J = 11,42 Hz, 1 H), 2,26 - 2,42 (m, 1 H),
1,95-2,18 (m, 1 H), 1,37 - 1,57 (m, 9 H).

tert-butyl 3-(5-clo-4-nitro-pyrazol-1-yl)-4,4-diflo-piperidin-1-carboxylat: Thém tung
giot LIHAMDS (1 M, 3,34 mmol,3,34 mL) & -78 °C trong m6i truong khi N; vao dung dich
chta tert-butyl 4,4-diflo-3-(4-nitropyrazol-1-yl)piperidin-1-carboxylat (740 mg, 2,23
mmol) trong THF(10 mL). Khudy phan tmg & -78 °C trong 1 gio. Sau d6 thém timg giot
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1,1,1,2,2,2-hexacloetan (1,05 g, 4,45 mmol, 504,49 pL) trong THF (5 mL) vao va khuéy
hdn hop nay & -78 °C trong 1 gio. Rot hdn hgp nay vao NH4Cl bédo hoa (15 mL) va chiét
bang EtOAc (3 x 5 mL). Rira pha hitu co da dugc gop lai bing nude mudi (5 mL), lam kho
trén Na;SO4 khan, loc va ¢ dudi ap suét giam. Tinh ché phén cin bang sic ky cot silicagel
(PE:EtOAc = 1:0 dén 3:1) thu duoc tert-butyl 3-(5-clo-4-nitro-pyrazol-1-yl)-4,4-diflo-
piperidin-1-carboxylat & dang dau mau vang. LCMS: nhiét d9 trong phong 1,352 phut, m/z
=311,2 [M-56]*. '"H NMR (400 MHz, CDC1): 8 8,22 (s, 1 H), 4,59 - 4,72 (m, 1 H), 4,00 -
4,16 (m, 2 H), 3,81 - 3,90 (m, 1 H), 3,55 (br d, J=9,03 Hz, 1 H), 2,38 - 2,54 (m, 1 H), 1,96
-2,15 (m, 1 H), 1,39 - 1,56 (m, 9 H).
3-(5-clo-4-nitro-pyrazol-1-yl)-4,4-diflo-piperidin : Khuéy hén hop gdm tert-butyl 3-(5-
clo-4-nitro-pyrazol-1-y1)-4,4-diflo-piperidin-1-carboxylat (1,8 g, 4,91 mmol) trong
HCIEtOAc (40 mL) & 20 °C trong 2 gid. Co hdn hop phan ting dudi dp suét gidm va diéu
chinh d6 pH ctia hdn hgp nay dén pH = 7-8 bang dung dich NaHCO3 trong nudc bao hoa.
Sau d6 chiét pha nuée bang EtOAc (3% 15 mL), 1am kho trén Na2SO4 khan, loc va ¢6 dudi
ap suét giam thu dugc 3-(5-clo-4-nitro-pyrazol-1-yl)-4,4-diflo-piperidin & dang chét rin
mau vang nhat. 'H NMR (400 MHz, CLOROFORM-d): 6 8,17 - 8,32 (m, 1 H), 4,57 - 4,81
(m, 1 H), 3,59 (br dd, J= 13,68, 4,89 Hz, 1 H), 3,36 (br dd, J= 13,93, 4,02 Hz, 1 H), 3,14
-3,27 (m, 1 H), 2,98 - 3,11 (m, 1 H), 2,37 (br s, 1 H), 2,14 - 2,34 (m, 1 H).
3-(5-clo-4-nitro-pyrazol-1-yl)-1-etyl-4,4-diflo-piperidin: Thém NaBH3;CN (589 mg,
9,38 mmol) vao hdn hop gdm 3-(5-clo-4-nitro-pyrazol-1-yl)-4,4-diflo-piperidin (0,5 g) va
axetaldehyt (2,07 g, 18,75 mmol, 2,63 mL) trong MeOH (10 mL) va khudy trong 15 phut.
Sau d6 thém CH3;COOH (1,13 g, 18,75 mmol, 1,07 mL) vao dung dich nay & 20 °C va
khudy hdn hop nay & 20 °C trong 1 gio. Diéu chinh d6 pH ctia hdn hop nay dén pH = 7-8
bang dung dich NaHCO; trong nudc béo hoa va chiét pha nuéc bang EtOAc (3% 15 mL).
Rira pha hitu co da dugc gop lai bing nudc mudi (10 mL), 1am kho trén NaySO4 khan, loc
va ¢b dudi ap sudt giam. Tinh ché phin can bing sic ky cot silicagel (PE : EtOAc = 100
1 dén 0 : 1) thu dugc 3-(5-clo-4-nitro-pyrazol-1-yl)-1-etyl-4,4-diflo-piperidin ¢ dang
diu mau vang. LCMS: nhiét dj trong phong 0,939 phit, m/z = 295,1 [M+H]". 'TH NMR
(400 MHz, CLOROFORM-d) §: 8,19 - 8,33 (m, 1 H), 4,78 - 4,95 (m, 1 H), 3,10 - 3,22 (m,
2 H), 2,97 - 3,06 (m, 1 H), 2,57 - 2,67 (m, 2 H), 2,39 - 2,51 (m, 1 H), 2,22 - 2,36 (m, 1 H),
2,12-2,21 (m, 1 H), 1,13 (t, J= 7,22 Hz, 3 H).
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5-clo-1-(1-etyl-4,4-diflo-3-piperidyl)pyrazol-4-amin: Thém Fe (142 mg, 2,55 mmol) va
NH4Cl (136 mg, 2,55 mmol, 88,98 pL) & 20 °C vao hdn hop gbm 3-(5-clo-4-nitro-pyrazol-
1-y1)-1-etyl-4,4-diflo-piperidin (0,15 g, 509,02 pmol) trong EtOH (4 mL) va H>O (1 mL).
Sau d6 khudy hdn hop nay & 80 °C trong 1 gid. Loc hdn hop phan g nay va cd dich loc
duéi 4p sudt giam. Rira san phdm thd bing DCM : MeOH (thé tich : thé tich =10 : 1) (30
mL), loc va c6 dich loc dudi ap sudt giam thu dugc 5-clo-1-(1-etyl-4,4-diflo-3-
piperidyl)pyrazol-4-amin & dang chét rin mau 6. LCMS: nhiét d6 trong phong 1,150 phut,
m/z = 265,1 [M+H]".

N2-[5-clo-1-[(3S)-1-etyl-4,4-diflo-3-piperidyl] pyrazol-4-yl]-N4-etyl-5-
(triflometyl)pyrimidin-2,4-diamin va N2-[5-clo-1-[(3R)-1-etyl-4,4-diflo-3-
piperidyl]pyrazol-4-yl]-N4-etyl-5-(triflometyl)pyrimidin-2,4-diamin: Thém  p-
TsOH.H,0 (25 mg, 147,33 pmol) & 20 °C vao hdn hop gbm 5-clo-1-(1-etyl-4,4-diflo-3-
piperidyl)pyrazol-4-amin (0,13 g, 491,12 umol) va 2-clo-N-etyl-5-(triflometyl)pyrimidin-
4-amin (110 mg, 491,12 pmol) trong 1,4-dioxan (3 mL) va khudy hdn hop nay & 90 °C
trong 5 gid. Diéu chinh do pH cia hdn hop nay dén pH = 7-8 bang dung dich NaHCO;
trong nudc bdo hoa va chiét pha nudc bang EtOAc (3 x 5 mL). Rtta pha hitu co da duoc
g0p lai bang nudce mudi (8 mL), 1am kho trén NaySO4 khan, loc va c6 dudi ap sudt giam.
Tinh ché phén cin biang TLC didu ché (SiOz, EtOAc) thu dugc hop chét mong mudn &
dang si-rd mau tréng, tinh ché tiép hop chét nay bang SFC thu dugc N2-[5-clo-1-[(39)-1-
etyl-4,4-diflo-3-piperidyl]pyrazol-4-yl]-N4-etyl-5-(triflometyl)pyrimidin-2,4-diamin &
dang si-rd mau trang va N2-[5-clo-1-[(3R)-1-etyl-4,4-diflo-3-piperidyl]pyrazol-4-y1]-N4-
etyl-5-(triflometyl)pyrimidin-2,4-diamin.

SFC, chit ddng phan rira giai thir nhat: '"H NMR (400 MHz, CLOROFORM-d): § 8,23
(brs, 1 H), 8,13 (s, 1 H), 6,72 (br s, 1 H), 5,14 (br s, 1 H), 4,64 - 4,79 (m, 1 H), 3,48 - 3,64
(m, 2 H), 3,14 (br d, J= 8,41 Hz, 2 H), 2,99 (br d, /= 10,67 Hz, 1 H), 2,60 (q, J=7,15 Hz,
2 H), 2,35 -2,50 (m, 1 H), 2,04 - 2,34 (m, 2 H), 1,27 (t, J= 7,22 Hz, 3 H), 1,13 (t, J=7,15
Hz, 3 H). HPLC: nhiét do trong phong: 1,116 phit. MS: m/z = 454,4 [M+H]". SFC: Thoi
gian luu: 1,621 phut.

SFC, chat déng phin rira gidi thir hai: TH NMR (400 MHz, CLOROFORM-d): & 8,23
(brs, 1 H), 8,14 (s, 1 H), 6,71 (brs, 1 H), 5,13 (br s, 1 H), 4,60 - 4,81 (m, 1 H), 3,49 - 3,61
(m, 2 H), 3,15 (br d, J= 8,28 Hz, 2 H), 2,99 (br d, /= 11,80 Hz, 1 H), 2,60 (q, /= 7,15 Hz,
2 H), 2,43 (br t, J= 12,05 Hz, 1 H), 2,06 - 2,33 (m, 2 H), 1,27 (t, /= 7,22 Hz, 3 H), 1,13
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(t, J= 7,15 Hz, 3 H). HPLC: Thoi gian luu: 1,108 phit. MS: m/z = 454,4 [M+H]*. SFC:
Thoi gian luu: 1,785 phut.
viDU 15
Téng hop (1S,2R)-2-[4-[(5-brom-4-metoxy-pyrimidin-2-yl)amino]-3-xyclopropyl-
pyrazol-1-yl]xyclopropancarbonitril va (1R,2S)-2-[4-[(5-brom-4-metoxy-pyrimidin-
2-yl)amino]-3-xyclopropyl-pyrazol-1-yl]xyclopropancarbonitril (213 va 214)
3-xyclopropyl-4-nitro-1-vinyl-pyrazol: Thém NaOH (9,14 g, 228,55 mmol) va nudc (9
mL) ¢ 20 °C trong mdi truong khi N2 vao hdn hop gdm 3-xyclopropyl-4-nitro-1H-pyrazol
(7 g, 45,71 mmol) va benzyl trietyl amoni clorua (1,04 g, 4,57 mmol) trong 1,2-dicloetan
(50 mL). Khudy hén hop nay & 80 °C trong 8 gid. Loc hdn hop phan ng nay va co dich
loc. Tinh ché san phdm thd nay bing séc ky cot silicagel (PE: EtOAc= 100:1 dén 1:1) thu
dugc 3-xyclopropyl-4-nitro-1-vinyl-pyrazol & dang chit rin mau vang. '"H NMR (400
MHz, CDCL): § ppm 8,23 (s, 1 H), 6,87 (dd, J= 15,55, 8,71 Hz, 1 H), 5,70, (d, J= 15,66
Hz, 1 H), 5,06 (d, J = 8,60 Hz, 1 H), 2,53 - 2,68 (m, 1 H), 0,97 - 1,11 (m, 4 H).
Etyl (1S,2R)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylat va etyl
(18,28)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylat: Thém tung
giot etyl 2-diazoaxetat (17,96 g, 157,39 mmol) trong DCM (30 mL) ¢ 20 °C trong moi
truomg khi N trong 3 gi® vao hdn hop gdm 3-xyclopropyl-4-nitro-1-vinyl-pyrazol (4,7 g,
26,23 mmol) va  axit  3-[3-(2-carboxy-2-metyl-propyl)phenyl]-2,2-dimetyl-
propanoic;rhodiorhodi (200 mg, 262,31 pmol) trong DCM (100 mL). Khudy hdn hop nay
& 20 °C trong 12 gid. C6 hdn hop nay. Tinh ché phan cin bang séc ky cot silicagel (PE:
EtOAc= 100: 1 dén 1: 1) thu duoc etyl (1S*,2R*)-2-(3-xyclopropyl-4-nitro-pyrazol-1-
yDxyclopropancarboxylat ~ va  etyl (1S*,28%*)-2-(3-xyclopropyl-4-nitro-pyrazol-1-
yl)xyclopropancarboxylat & dang diu mau nau.
(18*,2R*)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylat: 'H NMR
(400 MHz, CDCls): § 8,15 (s, 1 H), 4,12 - 4,37 (m, 1 H), 3,97 - 4,07 (m, 2 H), 3,90 (td, J
=17,50, 5,71 Hz, 1 H), 2,43 - 2,71 (m, 1 H), 2,13 - 2,37 (m, 1 H), 1,88 - 2,07 (m, 1 H), 1,59
(td, J= 8,06, 6,46 Hz, 1 H), 1,23 - 1,36 (m, 1 H), 1,17 (t, /= 7,15 Hz, 3 H), 0,84 - 1,06 (m,
4 H).
(18*,28*)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylat: H NMR
(400 MHz, CDCL3): & 8,18 (s, 1 H), 4,08 - 4,32 (m, 3 H), 3,98 (ddd, J = 7,97, 4,89, 3,07
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Hz, 1 H), 2,50 - 2,65 (m, 1 H), 2,30 (ddd, J= 9,54, 6,27, 3,01 Hz, 1 H), 1,79 (dt, J=9,91,
5,21 Hz, 1 H), 1,65 (dt, J= 8,03, 5,96 Hz, 1 H), 1,24 - 1,36 (m, 4 H), 0,92 - 1,10 (m, 4 H).
axit (1S,2R)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylic: Thém HCI
(2 M, 20 mL) ¢ 20 °C trong mo6i truong khi N2 vao hdn hop gdm etyl (1S,2R)-2-(3-
xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylat (2,2 g, 8,29 mmol) trong 1,4-
dioxan (20 mL). Khudy hdn hop nay & 60 °C trong 12 git. Co hdn hop nady thu dugc axit
(1S,2R)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylic & dang chét rén
mau ndu. 'H NMR (400 MHz, DMSO): & 8,84 (s, 1 H), 4,01 - 4,10 (m, 1 H), 2,39 - 2,46
(m, 1 H), 2,02 - 2,10 (m, 1 H), 1,98 (q, J= 6,03 Hz, 1 H), 1,46 - 1,55 (m, 1 H), 0,93 - 1,07
(m, 2 H), 0,76 - 0,89 (m, 2 H).
(18,2R)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxamit: Thém HATU
(6,41 g, 16,86 mmol) ¢ 20 °C trong mdi trudng khi N» vao hdn hop gdm axit (1S,2R)-2-
(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarboxylic (2 g, 8,43 mmol), NH4Cl
(2,71 g, 50,59 mmol) va DIPEA (6,54 g, 50,59 mmol) trong DMF (20 mL). Khudy hén
hop nay ¢ 20 °C trong 4 gio. Rot hdn hop nay vao nude da (100 mL). Chiét pha nuéc bang
EtOAc (3 x 50 mL). Rtra pha hitu co da dugce gop lai bing nude mubi (3 x 50 mL), lam
kho bang Na;SOs khan, loc va c¢d dudi ap sudt giam thu duge (1S,2R)-2-(3-xyclopropyl-4-
nitro-pyrazol-1-yl)xyclopropancarboxamit & dang chét rén mau nau. 'H NMR (400 MHz,
DMSO): § 8,67 (s, 1 H), 7,65 (br s, 1 H), 6,87 (br s, 1 H), 3,81 - 3,98 (m, 1 H), 2,38 - 2,47
(m, 1 H), 2,04 (q, J=7,57 Hz, 1 H), 1,93 (q, J=5,73 Hz, 1 H), 1,37 (td, /= 8,05, 5,95 Hz,
1 H), 1,21 - 1,29 (m, 1 H), 0,94 - 1,01 (m, 2 H), 0,78 - 0,84 (m, 1 H).

S, 2R)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl) xyclopropancarbonitril: Thém T3P
(18,32 g, 28,79 mmol, 17,12 mL, 40 tinh khiét 50%) & 20 °C trong moi trudng khi N2 vao
hdn hop gdm (18, 2R)-2-(3-xyclopropyl-4-nitro-pyrazol-1-yl) xyclopropancarboxamit (1,7
g, 7,2 mmol) trong EtOAc (80 mL). Khudy hdn hop nay & 75 °C trong 12 gid. Rot hdn hop
ndy vao dung dich NaHCO; trong nuée (200 mL). Chiét pha nuéc bang EtOAc (3 x 50
mL). Rira pha hitu co d@ dugce gop lai bing nuéc mudi (150 mL), 1am khd bang NaySO4
khan, loc va cd duéi 4p suit giam. Tinh ché phén cin bang sic ky cot silicagel (PE: EtOAc
= 100: 1 dén 1:1) thu dugc (1S,2R)-2-(3-xyclopropyl-4-nitro-pyrazol-1-
yl)xyclopropancarbonitril & dang chét rdn mau tring. LCMS: nhiét d trong phong 1,20
phit, m/z =219,2 [M+H]". 'TH NMR (400 MHz, CDCl3): & 8,26 (s, 1 H), 3,90 - 4,09 (m, 1
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H), 2,62 (tt, /=8,05, 5,29 Hz, 1 H), 2,10 - 2,20 (m, 1 H), 2,01 (dt, J= 9,43, 6,64 Hz, 1 H),
1,75 (dt, J=9,26, 7,39 Hz, 1 H), 1,00 - 1,11 (m, 4 H).

(1S, 2R)-2-(4-amino-3-xyclopropyl-pyrazol-1-yl)xyclopropancarbonitril: Thém
NH4CI (981 mg, 18,33 mmol) & 20 °C trong moi trudng khi N2 vao hén hop gém (1S,2R)-
2-(3-xyclopropyl-4-nitro-pyrazol-1-yl)xyclopropancarbonitril (0,8 g, 3,67 mmol) va Fe
(1,02 g, 18,33 mmol) trong EtOH (20 mL) va nuéc (5 mL). Khudy hdn hop nay & 75 °C
trong 1 gid. Loc hdn hgp nay va cb dich loc. Rita phén cin bing DCM: MeOH (10:1, 3 x
10 mL), loc va ¢6 dich loc dudi ap suit giam thu duoc (1S, 2R)-2-(4-amino-3-xyclopropyl-
pyrazol-1-yl) xyclopropancarbonitril (0,75 g, san phim thd) & dang d4u mau nau. LCMS:
nhiét d6 trong phong 0,81 phut, m/z = 189,3 [M+H]". TH NMR (400 MHz, CDCl3): 6 6,97
- 7,15 (m, 1 H), 3,74 - 3,91 (m, 1 H), 2,03 (q, J = 6,25 Hz, 1 H), 1,80 (dt, J = 9,43, 6,42
Hz, 1 H), 1,64 - 1,74 (m, 1 H), 1,54 - 1,63 (m, 1 H), 0,78 - 0,93 (m, 4 H).
(IS,ZR)-Z-[4-[(5-brom-4-metoxy-pyrimidin-2-yl)amino]-3-xyclopr0pyl-pyrazol—1-
yl]xyclopropancarbonitril va (1R,2S)-2-[4-[(5-brom-4-metoxy-pyrimidin-2-
yl)amino]-3-xyclopropyl-pyrazol-1-yl]xyclopropancarbonitril: Thém p-TsOH.H>O (30
mg, 159,38 pmol) ¢ 20 °C trong mdi truong Khi N2 vao hén hop gém (18,2R)-2-(4-amino-
3-xyclopropyl-pyrazol-1-yl)xyclopropancarbonitril (0,1 g, 531,27 pmol) va 5-brom-2-clo-
4-metoxy-pyrimidin (119 mg, 531,27 pmol) trong 1,4-dioxan (2 mL). Khudy hdn hop nay
& 85 °C trong 4 gid. R6t hdn hop nay vao dung dich NaHCOs trong nude (5mL) va chiét
bing EtOAc (3 x 5 mL). Rira pha hitu co da duge gop lai bang nudc mudi (10 mL), 1am
kho bang Na;SO4 khan, loc va ¢d dudi ap suit giam. Tinh ché phan cin bang sic ky cot
silicagel (PE:EtOAc = 100:1 dén 1:1) va tach bang SFC thu dugce (18,2R)-2-[4-[(5-brom-
4-metoxy-pyrimidin-2-yl)amino]-3-xyclopropyl-pyrazol-1 -yl]xyclopropancarbonitril va
cac (lR,ZS)-Z-[4-[(5-brom-4-metoxy-pyrimidin-2-yl)amino]-3-xyclopropy1—pyrazol—1-
yl]xyclopropancarbonitril.

SFC, chit ddng phén rira giai thir nhat: 'H NMR (400 MHz, CDCL): & 8,23 (s, 1 H),
8,01 (s, 1 H), 6,76 (br s, 1 H), 4,05 (s, 3 H), 3,85 - 3,97 (m, 1 H), 2,11 (q, J=6,27 Hz, 1
H), 1,88 (dt, J = 9,29, 6,46 Hz, 1 H), 1,60 - 1,78 (m, 2 H), 0,84 - 0,97 (m, 4 H). LCMS:
thoi gian phan tng: 1,475 phat. MS: [M+H]"m/z: 375,2.

SFC, chit ddng phén rira giai thir nhat: 'H NMR (400 MHz, CDCls): 6 8,22 (s, 1 H),
8,01 (s, 1 H), 6,77 (br s, 1 H), 4,05 (s, 3 H), 3,86 - 3,96 (m, 1 H), 2,11 (q, J=6,27Hz, 1
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H), 1,88 (dt, J= 9,29, 6,53 Hz, 1 H), 1,61 - 1,77 (m, 2 H), 0,85 - 0,97 (m, 4 H). LCMS:
thoi gian phan tmg: 1,465 phat. MS: [M+H]" m/z: 375,2.
Cac hgp chét khac trong Bang 1A, 1B, 2A va 2B dugc, hodc ¢ thé dugc, diéu ché theo

phéan Vi du thyc hién sang ché trén day va/hodc cac quy trinh tdng quat dugec mo

ta trong ban mo ta nay bang cach su dung céc vat liéu ban dau thich hop.

Vi du 16

Thir nghiém sinh héa ciia cic hop chat

Céc chét lidu:

Enzym LRRK2 G2019S

Chét nén (LRRKtit)

ATP

Dung dich dém pha lodng TR-FRET
Khang thé pLRRKtit

Dia thir nghiém 384 16

DMSO

Céc di€u kién phan ing enzym

Tris 50 mM, d6 pH 7,5, MgCl, 10 mM, EGTA 1 mM, 0,01% Brij-
35,DTT 2 mM

LRRK2 5 nM

ATP 134 pM

Thoi gian phan tmg: 60 phut

Nhiét d6 phan Umg: 23°C

Téng thé tich phan tmg: 10 pl

Céc diéu kién phan Gmg phét hién

Dung dich dém pha lodng TR-FRET 1 lan
EDTA 10 mM

Khang thé 2 nM

Nhiét d6 phan tng: 23°C

Téng thé tich phan tng: 10 pl

Ban dAu, cac hop chét duge didu ché biang cach pha lodng dén 1 mM bang DMSO. 35 ul

dung dich hop chét tham chiéu, 35 pl dung dich hop chit kidm tra, va 35 pl HPE dugc bd
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sung mot cach lién tiép vao dia ngudn (dia thir nghiém 384 13, Labeyte). Cac dia nay duge
ly tAm & mirc 2500 vong/phut trong 1 phut va dugc bit kin trong 14 kim loai. POD dugc sir
dung dé thyc hién qua trinh pha loang theo day nbi tiép 3,162 1an va 100 nl cia dung dich
hop chit tham chiéu, dung dich hop chat kiém tra, HPE va ZPE dugc chuyén sang cic dia
thir nghiém. Pia thir nghiém dugce ly tAm & mirc 2500 vong/phut trong 1 phut, va dugce bit
kin bang 14 kim loai.

Pé thyc hién phan tmg enzym, 5 pl chit nén LRRKtit va hdn hop kinaza trong dung dich
dém thir nghiém dugc bd sung vao tat ca cac 1 cua dia thir nghiém. Dia nay dugc ly tim
@2 c6 hdn hop nay & day cta cic 1. Dia thi nghiém dugc G & 23°C trong 20 phut. Sau khi
U, 5 ul ATP 2 14n trong dung dich dém thtr nghiém dwgc bd sung vao mdi 19, va cac dia
duoc ly tAm dé c6 hdn hop ndy & day cla cac 16. Pia dugc 1 & 23°C trong 60 phut.

Pé thuc hién qua trinh phét hién phan ung, EDTA dugc trdn hoan toan trong dung dich
dém pha loang TR-FRET duoc bd sung vao chit phan tng khang thé. 10 pl chét phat hién
dugc bd sung vao tit ca cac 16 cia mdi 15 cua dia thir nghiém va dia nay dugce ly tam dé co
hdn hop nay & day ctia cac 1. Sau d6, dia ndy dugc 1 & 23°C trong 60 phit. Cac dia dugc
doc trén thiét bi Perkin Elmer Envision 2104 theo phwong thitc TR-FRET bing cach st

dung bd loc kich thich 340 nm, bd loc phat huynh quang 520 nm, va b loc phat terbi 490
hodc 495 nm.

MOt vai hop chit trong sd cac hop chat dugc boc 1 trong ban md ta nay duoc kiém tra
theo cac phuong phép trén ddy va dugc phat hién thay 1a cho céc gid tri ICso cia LRRK2
G2019S nhu duge thé hién trong Bang 3. Trong bang dudi ddy, hoat tinh dugce dua ra nhu
sau: +++ = ICso nhd hon 30 nM; ++ = ICsp trong khoang tir 30 nM dén 60 nM; +=1ICs016n
hon 60 nM.

Béang 3
S ICso cia LRRK2 | MS S ICso cia LRRK2 | MS
TR-FRET (nM) | [M+1]+ TR-FRET (nM) | [M+1]+
1 +++ 396,2 6 + 378,1
2 + 396,3 7 +++ 378,1
3 +++ 353,1 8 +++ 325,1
4 +++ 353,1 9 +++ 409
5 +++ 392,1 10 |+ 409,1
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. | ICso cia LRRK2 | MS
50 TR-FRET (nM) | [M+1]+
11 | +++ 389,1
12 | +++ 389,1
13 | +++ 389,1
14 | +++ 396,2
15 | +++ 395,2
16 | +++ 341,2
17 | +++ 341,1
18 | +++ 409,2
19 | +++ 350,2
20 | ++H+ 355,2
21 | +++ 378,1
22 | ++t 404,2
23 | +++ 404,3
24 | +++ 404,2
25 | 4+++ 387,3
26 |+ 366,2
27 | +++ 366,1
28 | +++ 468,2
29 | +++ 468,2
30 | ++ 371,2
31 | ++ 371,2
32 | +++ 352,1
33 | +++ 410,1
34 | +++ 399,2
35A | +++ 366,2
35B | +++ 366,2
37 [ +++ 349,0
38 | +++ 366,1
39A | +++ 384,2

115

115/133

. | ICso ciaLRRK2 | MS
50 TR-FRET (nM) | [M+1]+
40 | +++ 352,2
41 | +++ 352,1
42 | +++ 350,1
43 | +++ 364,1
44 | +++ 363,3
45 | +++ 3492
46 | +++ 399,2
48 | +++ 375,2
50 | +++ 331,1
52A | +++ 338,1
52B | +++ 338,2
54A | +++ 380,2
54B | +++ 380,1
57 | +++ 396,2
58 | +++ 362,1
59 | +++ 390,2
60 |+++ 333,1
61 |+++ 380,2
62 | +++ 343,2
63 | +++ 346,1
64A | +++ 381,1
64B | +++ 381,1
65 | +++ 381,1
66 | +++ 376,1
67 | +t++ 343,2
68 | +++ 411,3
69 | +++ 408,2
70 | +++ 398,2
71 | +++ 410,2
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. |ICso cia LRRK2 | MS

50 TR-FRET (nM) | [M+1]+
72 |+t 332,1
73 |+t 400,1
74 | +++ 368,3
75 | +++ 409,1
76 | +++ 404,1
77 | +++ 408,2
78 | +++ 422.3
79 | +++ 421,1
80 | +++ 346,2
81 | +++ 423.0
82 | +++ 399,2
83 | +++ 399,2
84 | +++ 380,2
85 | +++ 413,1
86 | +++ 4243
87 | +++ 354,2
88 | +++ 415,2
89 | +++ 359,2
90 | +++ 382,1,384,0
91 |+++ 3743
92 | +++ 4344
93 | +++ 390,1, 392,1
94 | +++ 394,2
95 | +++ 390,1,392,1
96 | +++ 429,1
97 | +++ 4342
98 | +++ 385,1
99 | +++ 391,3
100 | +++ 385,2
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| ICso ciia LRRK2 | MS
50 TR-FRET nM) | [M+1]+
101 | +++ 4342
102 | +++ 382,1,384
103 | +++ 382,2
104 | +++ 411,2
105 | +++ 391,2
106 | +++ 489,3
107 | +++ 378,3
108 | +++ 411,2
109 | +++ 273,2
110 | +++ 417,25
111 | +++ 401,1
112 | +++ 391,1
113 | +++ 397,2
114 | +++ 423,1
115 | +++ 4231
116 | +++ 4344
117 | +++ 405,3
118 |+++ 380,2
119 | +++ 371,2
120 | +++ 382,2
121 | +++ 489,3
122 | +++ 397,2
123 | +++ 391,2
124 | +++ 371,2
125 | +++ 385,2
126 | +++ 433,8
127 | +++ 436,3
128 | +++ 419,2
129 | +++ 410,2
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sé ICso ctia LRRK2 | MS sé ICso ciia LRRK2 | MS
TR-FRET (nM) | [M+1]+ TR-FRET (nM) | [M+1]+

130 | +++ 384,2 159 | +++ 4421, 4441
131 | +++ 380,2 160 | ++ 408,2, 410,1
132 | +++ 391,1 161 | +++ 408,1, 410,1
133 |+ 338,1 162 | +++ 409

134 | +++ 371,2 163 | +++ 395,1

135 | + 355,2 164 | +++ 378,3

136 | ++ 410,2 165 | +++ 409,3

137 | +++ 408,2 166 |+ 433,2

138 | +++ 408,2 167 | +++ 433,2

139 | +++ 433,1 168 | +++ 395,2

140 | +++ 443,1, 445,2 169 | +++ 4253

141 | +++ 392,2 170 | +++ 396,3

142 | +++ 3942 171 |+ 4343

143 | +++ 411,2 172 | +++ 4343

144 | +++ 411,2 173 | +++ 388.,2

145 | +++ 383,3 174 | +++ 3883

146 | +++ 418,2,420,2 175 | +++ 374,2

147 | +++ 418,2, 420,2 176 | +++ 3743

148 | +++ 393,1 177 | + 419,3

149 | ++ 410,2 178 | +++ 419,3

150 | +++ 421,1,423,1 179 | +++ 343,3

151 | +++ 421,1,423,1 180 | ++ 343,2

152 | +++ 378,2 181 | +++ 352,1

153 | +++ 396,2 182 | +++ 3943

154 | +++ 432,2 183 | +++ 3942

155 | +++ 397,2 184 | +++ 386,2

156 | +++ 397,2 185 | +++ 386,2

157 | ++ 419,2,421,2 186 | +++ 374,3

158 | +++ 408,1 187 | +++ 390,1, 392,1
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S ICso cia LRRK2 | MS S ICso cia LRRK2 | MS
TR-FRET aM) | [M+1]+ TR-FRET (nM) | [M+1]+
188 | ++ 394,2 204 | +++ 4544
189 | ++ 394,2 205 | +++ 4544
190 | +++ 345,1 206 | +++ 372,3
191 | +++ 385,3 207 | +++ 372,3
192 | +++ 399,3 208 | +++ 364,3
193 | ++ 374,3 209 | +++ 364,3
194 | +++ 383,2 210 | +++ 414,3
195 | +++ 369,2 211 | +++ 4143
196 | +++ 434 .4 212 | +++ 376,2
197 | +++ 434,4 213 | +++ 375,2
198 | +++ 420,4 214 | +++ 388,3
199 | ++ 420,4 215 | +++ 3883
200 | +++ 406,4 216 | +++ 403,3
201 | +++ 406,4 217 | +++ 403,3
202 | +++ 440,4 218 | +++ 396,2
203 | +++ 4404
Vidu 17

Tinh 6n dinh chuyén héa
Tinh 6n dinh chuyén hoa cla cac hgp chét dugc danh gid & cac vi thé gan cua nguoi (t
Corning hodc XenoTech, LLC) bang céach sit dung dang thirc thir nghiém dia 96 16. Cac
hop chét dugc G & 37°C & mic ndng d6 cubi 1uM trong co chét vi thé (tbng protein
0,5mg/ml) khi c6 mit hodc thiéu ving dong yéu t6 NADPH. Hé théng tai tao NADPH, bao
gdbm NADP, MgCl,, axit isoxitric, va isoxitrat dehydrogenaza, dugc st dung trong thir
nghiém nay. Cac phan tng enzym dugc thyc hién trong 0, 5, 10, 20, 30, hodc 60 phut trudc
khi chdm dut bang viéc bd sung axetonitril chira cic tiéu chuén bén trong labetalol va
tolbutamit (100 ng/ml). Sau khi 1ic trong 10 phut, cac dia duge ly tdm (4000 vong/phut &
4°C) trong 20 phut va dich ndi & trén duoc tron & ty 1& 1:3 véi nude loai dung cho HPLC.
Céc miu dugc phan tich bang LC-MS/MS bang cach st dung céc chuyén tiép MRM thich
hop dbi v6i mdi chét phan tich v tiéu chuén bén trong (IS). Ty 1¢ dién tich dinh chét phan
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tich/dién tich dinh IS dugc sir dung dé xac dinh hop chét tinh theo phan trim con lai & mbi
thoi diém. Mic thanh thai ndi tai (Clin; dugce bidu dat & dang ml/phut/mg) duge tinh toan
tir hing sb loai thai bac nhat (k, /phut) ctia hién tugng phan ra vét dung xét nghiém va thé
tich cua lugng 1. Céc tri s& nay dugc chinh theo ty 1€ theo mirc thanh thai co quan ndi tai
(Clint) bang céch st dung cac thira s6 chinh theo ty 1 dic trung cua ngudi (48,8 mg protein
vi thé cho mdi g gan; 25,7 g gan cho mdi kg thé trong). Ké tiép, Clint co quan dugc chuyén
d6i thanh muc thanh thai & gan (CLaep, ml/phiit/kg) bang cach sir dung mo hinh da duge
khudy k§ cta mtic loai thai & gan, trong d6 Qn 1a dong mau & gan clia nguoi (20,7
ml/phuat/kg).

Qp * CLint
(Qh + CLint)

CLhep 13 mitc thanh thai theo tinh toan ciia con ngudi ¢ gan dua trén thit nghiém in vitro

CLh.ep =

trén day. Mot tri sé thip hon 14 c6 tinh chi bao vé s6 lugng hop chét it hon dugc loai bo
bGi gan. Pang ngac nhién 13, cic hgp chit c6 dang gin két C5-pyrazol vao 16i
aminopyrimidin d& dem lai mirc thanh thai thap hon (ttc 13, tinh 6n dinh dwgc cai thién)
khi so v6i céc hop chét c6 dang gén két C4-pyrazol vao 16i aminopyrimidin, khong c6 su

thay dbi dang ké vé do cong hiéu.
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Bang 4
Hop chit Céu tric ICso ciia CLnep ctia cac vi
s6 LRRK2 thé gan ciia
TR-FRET nguoi
(nM) (ml/phut/kg)
122 e 0,72 9,856
0
HN™ "N 'NH
By
N—N o)
T
(Chét ddng phan rira gidi
thir nhét)
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Hop chit Céu tric ICso ctia CLuep ctia cac vi
s6 LRRK?2 thé gan ciia
TR-FRET ngwdi
(nM) (ml/phut/kg)
155 F £ 1,95 5,519
VL F
HN)\N/ NH
D
Ny o
N=
o)
(Chét ddng phan rira gidi
thi nhét)
114 NjBr 1,05 16,508
I
HN)\N/ NH
BN S
N-N_ 0
O
(Chét ddng phan rira giai
thir nhét)
150 NﬁBr 1,22 11,077
|
HN)\N/ NH
A\N N K
\ o}
=
0

(Chét ddng phan rira giai
thir nhat)
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Hop chat Céu tric ICso ctia CLnep ctia cac vi
s0 LRRK2 thé gan ciia
TR-FRET ngwoi
(nM) (ml/phut/kg)
104 F e 0,96 11,59
0
HN™ "'N” 'NH
\ D K
N—-N (0]
S
(Chéit ddng phan rira giai
thir nhét)
143 F e 1,21 7,81
e
HN™ 'N° 'NH
NN
A=
@)
(Chét ddng phan rira giai
thir nhat)
93 1,87 17,663
141 3,94 13,508
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Hop chit CAu tric ICs ctia CLnep ctia cac vi
s6 LRRK2 thé gan ciia
TR-FRET nguoi
(nM) (ml/phut/kg)
118 F e 1,55 7,81
o
HN)\N/ NH
LS ~
N-N
=
131 F e 4,98 2,237
o0
b/
I\E

Vidu 18
Py thim MDR1-MDCK
Hang rao mau ndo (BBB) tich mdu luu thong khoi chit dich ngoai bao cia hé than kinh
trung wong (CNS). Do thAm mang thu dong (Papp) va di¢n thé dong ra chit nén MDR1 (P-
glycoprotein) dugc xac dinh bang cach st dung dong té bao MDR1-MDCK lam m6 hinh
in vitro ctia d6 thAm hitu hiéu cia hop chét thong qua BBB. Thir nghiém theo hai chiéu
dugc thuc hién & cac t& bao MDR1-MDCK dugc dan dia trude bang céach st dung dia 12
15 hodc dia 96 16 khi thidu ving hodc c6 mit chit ac ché MDR1 (GF120918 hoic
Valspodar). Céc thir nghiém dugc chay hai 1an nhu nhau trong dung dich dém vén chuyén
(HBSS, do pH 7,4) trong 90 hogc 120 phut (phut) ¢ 37°C, bang cach st dung ndng do hop
chét xét nghiém 13 1 pM. Tinh nguyén ven don 16p dugc x4c nhan bang cach st dung phim
vang Lucifer, va cac d6i chimg duong thich hop dung cho dd thdm thu dong va viéc van
chuyén MDR1 dugc 14y vao mbi thir nghiém. Sau khi u, cac mAu tir ngin cho va ngan nhan
duoc loai bo va dap tat bing axetonitril chira tiéu chuén bén trong (IS) thich hop. Protein

duoc két tha bang phuong phép ly tdm trong 10 phit & 3220 g, va dich ndi & trén dugc pha
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lodng trong nudc siéu tinh khiét (ndu can thiét) trude khi phan tich bing LC-MS/MS bing
cach st dung cac chuyén tiép MRM thich hop dbi v&i cac chét phan tich va IS. CAc tri s6
Papp (d0 tham biéu kién dugc biéu dat bing cm/sec [xentimet/gidy]) duge tinh toan theo
phuong trinh dudi day:

dCp A ] A Cr
X —— hoic ——— 0 X
dt = (Diéntich x C,) Dién tich X Thoi gian  C,

trong d6 Vr 14 thé tich dung dich trong budng nhén (phén dinh hoic phén d4y phia bén),

Pypp (cm/sec) =

Dién tich 12 dién tich bé mit cia mang chén), Thoi gian 1a thoi gian G dugc biéu dat bing
gidy, Cr 12 ty 1€ dién tich dinh (ch4t phan tich/IS) trong budng nhén, Ca la gid tri trung binh
cta ndng d6 ban dau va ndng d6 cudi trong budng cho, va C, 12 ty 1¢ dién tich dinh ban dau
trong budng cho. Papp duge x4c dinh theo ca chidu phéan dinh dén phan day phia bén (A—>B)
va chidu phan day phia bén dén phan dinh (B—A).

Cac ty 1€ dong ra (ER) don 16p dugc tao ra bang cach st dung phuong trinh dudi day:

 [Papp (B — A)]
Er = [Papp (A— B)

Céc hop chét c6 ty 1& dong ra MDR1-MDCK nhé hon hodc bing nim chic chén 13 ching
minh kha niang bang qua hang rao mau-néo.
Déang ngac nhién 1a, cac hop chét ¢o phﬁn tr thé 1,2,3-triazol 12 chét thAm nhap ndo khi so

v6i cac phan tir ¢6 goc 1,2,4-triazol.

123



43877

Bang 5
Hop chit Céu triic ICso cia | CLnep ciia ER
50 LRRK2 | cacvithé | MDRI
TR- gan cia
FRET ngwoi
(nM) (ml/phut/kg)
172 F o 1,47 19,9 42
AT
HN” "N "NH
A\N N
=0
N
(Chét ddng phan rira
giai thir hai)

124

124/133



43877

Hop chit Céu tric ICso ctia CLhep ctia ER
s6 LRRK2 | cacvithé | MDRI1
TR- gan cia
FRET ngwoi
(nM) (ml/phut/kg)
34 F e 2,31 0,75 4.8
NTkF
b HN/L\N NH
N
By
N— =
N,
W
68 F e 2,23 3,18 4,01
NYF
D HN/k\N NH
DTANTN A
D \
N= 'N\j
N
sN/
78 F e 3,69 4,81 2
N7f<F
HN/k\N NH
N— N
N SN=
N, _
»
27 e 3,41 7,81 0,88
NYF
HNJ\\N NH
\h K
N—N
/F
N/
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Hop chit Caiu triic ICso ctia CLnep ctia ER
56 LRRK2 | cicvithé | MDRI
TR- gan cuia
FRET nguwoi
(nM) (ml/phut/kg)
118 F e 1,55 7,81 0,83
HN” "N ~NH
BN
N—Nﬂ/ﬁ N
218 F e 591 0 86,02
O
HN N ITIH
{ AN
N—N :\IQ\N
N’ ~N

Trir khi dugce dinh nghia khéc, tAt ca cac thuat ngit khoa hoc va k§ thudt dugc st dung
trong ban mo ta nay c6 cung mot y nghia nhu thuong dugc hiéu bai ngudi c6 trinh d9 trung
binh trong linh vyc k¥ thudt ma sang ché nay thudc vé.

C6 thé thyc hién cac sang ché dugc mo ta theo kiéu minh hoa trong ban mo ta nay mot
cach phu hgp khi thiéu ving phan tir hodc cac phan tir bt ky, han ché hodc cac han ché bat
k¥, khong dugce boc 10 mot cach cu thé trong ban mo ta nay. Vi vay, vi du, cac thudt ngi
“bao gdm”, “bao gdm ca”, “chita”, v.v. s& dugc doc v6i nghia rong va khong 6 gidi han.
Ngoai ra, cac thuat ngit va cac kiéu dién dat dugc st dung trong ban mo ta nay da dugc sir
dung 1am thuét ngit ctia sy mo ta va khong phai ctia su gidi han, va khong c6 y dinh trong
viéc str dung céc thudt ngit va cac kiéu dién dat nhu vay dé loai trir cdc dang twong duwong
bét ky cta cac ddc tinh dugc thé hién va dugc md ta hoic cac phén cta ching, nhung dugc
coéng nhan ring c6 thé ¢6 cac dang cai bién khac nhau trong pham vi clia sang ché duoc

yéu cau bao ho.
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Vi vy, can phai hiéu réng mac du sang ché nay da dugc bdc 16 mot cach cu thé br?mg cac
phuong an dugc wu tién va cac déc tinh, nhung dang cai bién, cai thién va thay @i tiy ¥
ctia céc sang ché duoc thé hién bang phuong 4n d6 trong ban mo ta nay dugc boc 16 co thé
duoc chuyén gia trong linh vuc k¥ thuat nay st dung dén, va ring cac dang cai bién, cai
thién va thay d6i nhu vy dugc xem 13 trong pham vi cta séng ché nay. Cac chét liéu, cac
phuong phép, va cac vi du duogc dua ra ¢ day 1a tiéu biéu cho cac phuong 4n dugc wu tién,
1a @ 1am vi dy, va khong duoc du dinh dé 1am cac gi6i han d6i v6i pham vi ctia séng ché.
Sang ché d4 dugc mo tA mot cach chung chung va khai quét trong bin mo ta nay. MBai cach
chia nhém trong s6 cac cach chia nhém thanh phéan chi va loai hep hon nam trong pham vi
phan boc 16 vé chi cling tao thanh mot phin cua sang ché. Phén nay bao gdm sy mb ta vé
chi theo sang ché ¢6 ménh dé diéu kién hodc su gi6i han phu dinh loai bo dbi twong bét ky
khoi chi nay, bt ké chét lidu dugc cét bo ¢6 dugc liét ké mot cach cu thé trong ban mo ta
nay hay khong.

Ngoai ra, truong hop céc dic tinh hodc khia canh cla sang ché dugc mo ta vé phuong dién
nhom Markush, thi chuyén gia trong linh vuc k§ thuét nay s€ cong nhan rang sang ché nay
nh¢ d6 ciing dugc mé ta vé phuong dién thanh vién riéng biét bét ky hodc phan nhom gdm
cac thanh vién cia nhém Markush.

T4t ca céc cong bd, cac don yéu clu cép patent, cac patent, va cac tai liéu tham chiéu khac
dugce dé cap trong ban mo ta ndy rd rang dugc dua toan bd vao béng cach vién dan, dén
cung mot chiing muc nhu thé mdi tai lidu dugc dua vao bang cach vién dan mot cach riéng
biét. Trong trudng hgp ¢ xung dot, thi ban mo ta nay, bao gdm ca cac dinh nghia, s& quyét
dinh.

CAn phai hiéu rang trong khi séng ché d3 dugc mo ta chung véi cac phuong an trén day,
rang phan mé ta va cac vi du trén ddy dugc du dinh dé minh hoa va khong lam gi6i han
pham vi cla sang ché. Cac khia canh, vu diém va dang cai bién khac trong pham vi ctia
sang ché s& tré nén séng t6 d6i v6i chuyén gia trong linh vyc k¥ thuat ma sing ché nay
thudc vé.

Tham chiu chéo dén céc don lién quan

Theo muc 119(e) chuén lut s6 35 ctia BO luat My, don nay yéu cau hudng lgi ich ctia Pon
tam thoi M§ s6 62/350,876 dugc ndp ngay 16 thang 6 nam 2016, 62/417,151 dugc ndp
ngay 3 thang 11 ndm 2016, 62/476,581 duoc nop ngay 24 thang 3 nam 2017,va 62/510,711
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duoc ndp ngay 24 thang 5 nam 2017, va tit ca cac tai liéu nay dugc dua vao bang cach

vién dan.
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YEU CAUBAO HQ

1. Hop chét c6 cong thirc Ia:

Re R7 N"pe Ia

hodc mubi dugc dung, chét tuong ty dugce doteri hoa, chét déng phan 1ap thé, hodc
hdn hop ctia cac chat ddng phan 1ap thé ctia n6, trong do:

R! 1a xycloalkyl dugc thé mot cach tiy y hotic Ci.¢ alkyl tiy y duge thé bang halo;

R? 1a halo, xyano, C1.¢ alkyl dugc thé mét cach tity ¥, Ca-6 alkenyl duge thé mot cach
tuy v, Ca-6 alkynyl dugce thé mét cach tuy y, xycloalkyl dugc thé mot cach tiy ¥, Ci-6 alkoxy
duoc thé mot cach tiy ¥, xycloalkoxy duge thé mot cach tiy v, Ci-¢ alkylthio dugc thé mot
cach tity ¥, Ci. alkylsulfonyl duogc thé mét cach tily ¥, -C(O)R!, hodc -C(O)NR)(R™);

R3 14 C1 alkoxy duoc thé mot cach tiy ¥, xycloalkyl duoc thé mot cach tuy ¥,
xycloalkoxy dugc thé mot cach tuy ¥, Cis alkylthio duge thé mot cach tuy ¥y, Cis
alkylsulfonyl dugc thé mot cach tiy ¥, hode -NR'(R'™);

R* 13 hydro hodc halo;

mdi R va R doc 14p 1a hydro hodc Ci.6 alkyl tily ¥ dugc thé bang halo;

mdi R® va R® ddc 1ap 1a hydro, xyano, halo, C1.¢ alkyl dugc thé mot cach tuy v, Ci-
¢ alkoxy dugc thé mot cach tily y, hodc heteroaryl dugc thé mot cach tiy ¥;

m&i R10 doc 1ap 1a Cr alkyl duge thé mot cach tity ¥ hoge Ci.s alkoxy dugc thé mot
cach tuy y; va

mdi R! va R12 ddc 1ap 12 hydro, Ci.6 alkyl dugc thé mdt cach tiy y, hodc xycloalkyl
dugc thé mot cach tiy y.

trong d6 phan tir thé tily y dugc chon tr nhém bao gdm alkyl, alkenyl, alkynyl,
alkoxy, alkylthio, acyl, amido, amino, amidino, aryl, aralkyl, azido, carbamoyl, carboxyl,
carboxyl este, xyano, xycloalkyl, xycloalkylalkyl, guanadino, halo, haloalkyl, haloalkoxy,
hydroxyalkyl, heteroalkyl, heteroaryl, heteroarylalkyl, heterocyclyl, heterocyclylalkyl,
hydrazin, hydrazon, imino, imido, hydroxy, oxo, oxime, nitro, sulfonyl, sulfinyl,

alkylsulfonyl, alkylsulfinyl, thioxyanat, axit sulfinic, axit sulfonic, sulfonamido, thiol,
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thioxo, N-oxit, hodc -Si(RY)s, trong do mdi Ry doc lap 1a hydro, alkyl, alkenyl, alkynyl,
heteroalkyl, xycloalkyl, aryl, heteroaryl, hodc heterocyclyl.
2. Hop chét theo diém 1, trong d6 R® va R7 1a metyl.
3. Hop chét theo diém 1, trong d6 it nhat mot trong sd R® va R° 12 hydro, vi du trong d6 ca
R? va R? 1a hydro.
4. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 3, trong d6 hodc (A) R'1a
xyclopropyl dugc thé mot cach tiy ¥ hodc xyclobutyl dugc thé mot cach tiry y; hoic (B)
trong d6 R! 1a xycloalkyl dc 1ap duoc thé bang mot hoic nhidu halo, hydroxy, xyano, hodc
heteroaryl; hozc (C) trong d6 R'l1a xyclopropyl, xyclobutyl, hydroxycylobut-3-yl,
xyanocylobut-3-yl, triazol-2yl-xyclobut-3-yl, triazol-1-yl-xyclobut-3-yl, hodc floxyclobut-
3-yl; hodc (D) trong d6 R 12 CDs, etyl, hodc prop-2-yl.
5. Hop chét theo diém bét ky trong s6 cac diém néu trén, trong d6 R? 1a halo, xyano, Ci.
¢ alkyl tuy y dugc thé bang halo,vi du trong d6 R? 1a brom hozc -CF3.
6. Hop chét theo diém bt ky néu trén, trong do6 R? 1a xycloalkyl dugc thé mot cach tuy ¥,
C1.6 alkoxy dugc thé mot cach tiy ¥, hode -N(R!)(R!?), vi du trong d6 R* 1a xyclopropyl,
metoxy, 1,1-difloety-2-ylamino, xyclopropylamino, -NH(CH3), hodc -NH(CH,CH3).
7. Hop chét theo diém bét ky néu trén, trong d6 R* 13 hydro.
8. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 3, trong d6 R! 1a xycloalkyl doc
1ap duogc thé bang mot hodc nhiéu hydroxy, xyano, hogc heteroaryl; R* 1a halo hodc Ci.
¢ floalkyl; R® 12 -N(R')(R'?) hogc Ci.6 alkoxy; va R* 1a H.
9. Hop chét theo diém 1, trong d6 hop chit nay dugc chon tir nhém bao gbm:

CFqy F

N%\/l[ F
o [oe:
§ HN- N7 “NH
N= ~NX A

N\

N~N N_ N ]
/ ‘|\| sN/
~

NéICFs y\i/jBr
NSNS 5 HNSNP N

N Gy S

N=( N< N= N~
» e
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Br
N7
)\N N k I/j:
NSNS

N= N~
FE N 1
N
N \ F
XN
|
HN)\N/ cl)
B\N AN
| N= Ne
HN)\N NH N

F
N’Yk:i E NI,\IBr I\:/\iBr
NN HNJ\ HNASVP N NN
B\N\ kA\N\ ‘\A\N\ I\A\NN\ K
= N=( Nx N=( N= = N=
. N N, N

hodc mubi dugc dung, chét twong ty duge doteri hoa, tautome, chit d@)ng phan lap
thé, hodc hdn hop ciia cac chit ddng phan 14p thé cua noé.

10. Hop chét theo diém 9, ¢6 cong thic cdu tao sau day:

e
HN/k NH

ER
]

hodc mudi duge dung, chét tuong tu dugce doteri hoa, hodc tautome cua nd.

11. Hop chét theo diém 9, c6 cong thirc cdu tao sau day:
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F

F
>0
D HN)\N/ NH
D
D7\\N A A
N_ N\
N
N
hodc mubi duge dung, chét trong tu duge doteri héa, hoic tautome cia né.

12. Hop chét theo diém 9, c6 cong thirc chu tao sau day:
F

F
e
HN/kN/ NH
N_ N\
N
N
hodc mubi dugc dung, chét twong tu duge doteri hoa, hodc tautome clia no.

13. Hop chét theo didm 9, c6 cong thirc ciu tao sau day:
F

F

N= | F
)\\

HN N NH

D
D%\N N
D n=( N=
N, )
N
hodc mubi dugc dung, chét trong tu dugc doteri hoa, hodc tautome ciia noé.

14. Hop chét theo diém 9, c6 cong thirc chu tao sau day:

N /\IBr
5 HNASNZ N
oSN A
N= N
N\NJ
hoac mubi duge dung, chét tuong tu dugce doteri hoa, hodc tautome cua nd.
15. Dugc phdm chtra hop chit theo diém bt ky trong sb céc diém tir 9 dén 14, hodc mubi
dugc dung, chit tuong tu dugc doteri hoa, tautome, chét déng phan lap thé, hodic hdn hop
clia cAc chét déng phén lap thé cta no, va chét mang, chét pha logng hodc ta dugc dugc

dung.
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