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Linh vue ky thuat dwgc dé cap

Sang ché dé cap dén hop chit piperidin duoc thé halo va dugc phdm chira hop

chét nay.
Tinh trang ky thuit cia sang ché

Orexin la ho peptit tuong ddng bao gdm cac loai orexin A, hodc OR-A, va
orexin B, hoic OR-B. Orexin A 1a peptit dai 33 axit amin va orexin B la peptit dai 28
axit amin (Sakurai T. et al., Cell (1998), 92, 573-585). Orexin dugc san Xut trong cac
noron ciia ving bén duéi ddi va lién két voi it nhat hai thu thé lién hop véi protein G
riéng biét, goi 12 céc thy thd OX; va OXa. Thy thé OXi ¢6 tinh chon loc ddi v6i OR-A,
trong khi thu thé OX, c6 thé lién két v6i ca OR-A va OR-B. Orexin dugc phét hién l1a
kich thich viéc tiéu thu thirc an, didu hoa cé4c trang thai ngu va thue, va c6 thé lién
quan dén céc co ché than kinh ctia chting lam dung va nghién duoc chit.

Céc thu thé orexin 1a cac dich thich hop d8 phat trién cac duoc chét tuyén chon
dé diéu tri cac bénh ly hodc triéu ching lién quan dén orexin, nhu, nhung khong giéi
han 6, r6i loan ngu/thtre, ching lo au, va bénh béo phi. bén nay, da co nhiéu chét diéu
bién OX1, OXa, hodc ca hai, duoc phét trién [J. Med. Chem. 2016, 59(2), 504-530].
Tuy nhién, nhidu chét didu bién thu thé orexin da dugc thong bao, nhu cac phdi tu d6i
khang, c6 tinh 6n dinh chuyén hoa duéi murc t61 wu. Nghia 1a c6 thoi gian ban huiy
ngén va d6 thanh thai quan sat dugc cao trong cac thi nghi¢ém dugc dong hoc in vivo
(ChemMedChem, 2012, 7, 415-424; Bioorganic&Medicinal Chemistry Letters 2012,
22, 3890-3894; Bioorganic&Medicinal Chemistry Letters, 2015, 25, 1884-1891; J.
Med. Chem. 2015, 58, 5620-5636.). VAn cn c6 cac chat didu bién phan tir nho ddi véi

céc thu thé orexin v6i cac ddc tinh duge mong muon.
Ban chat k§ thuét ctia sang cheé

Sang ché dé xuét hop chit c6 cong thire (1),



hodc mubi dugc dung cia né, trong do:

X 1a halogen, nhu F;

X’ 1a H hoic halogen, nhu F;

7 1a NR?hoic O;

A 1 aryl, aroyl, heteroaryl, hogc heteroaroyl, trong d6 A tuy y dugc thé bang
mot hodc nhidu phén ttr thé doc 14p dugc chon tir nhém bao gém alkyl, nhu Ci.salkyl
(vi du, metyl, etyl, -CHF2, hodc -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi du, -
Cl); -OH; alkoxy, nhu metoxy; -CN; -NR?RY, -N(R?)C(0) alkyl; -N(R*)COzalkyl; -
N(R®SOqalkyl; -C(O)alkyl; -CO2H; -COsalkyl; -CONR?R?; -SOaalkyl; va —
SO,NR®R; trong d6 R? va R® m3i 1an xuat hién doc 1ap 1a H hodc alkyl;

B 12 aryl hoi#c heteroaryl, trong d6 B tuy y dugc thé béng mot hozc nhidu phan
tr thé doc 1ap duge chon tir nhém bao gdm alkyl, nhu Ciaalkyl (vi dy, metyl, etyl,
isopropyl, -CH2CF3, -CHF?, hodc -CF3); xycloalkyl; halo, nhu -F, -CI, hoéc -Br (viduy,
-F hoic -Cl); -OH; alkoxy, .nhu metoxy hogc isopropoxy (vi du, metoxy); -CN; -
NRCRY; -N(R®)C(0) alkyl; -N(R)CO2alkyl; -N(R®)SOzalkyl; -C(O)alkyl; -CO:H; -
COsalkyl; -CONRRY; -SOzalkyl; va —SO,NR°RY; trong d6 R® va RY mdi 1an xut hién
ddc 1ap 1a H hodc alkyl;

E 14 aryl hodc heteroaryl, trong d6 E tuy y dugc thé bang mdt hodc nhidu phan
tt thé doc 1ap dugc chon tir nhém bao gém alkyl, nhu Ci.alkyl (vi du, metyl, etyl, -
CHF,, hoic -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi du, -F hodc -Cl); -OH;
alkoxy, nhu metoxy; -CN; NR°Rf; -N(R®)C(O) alkyl; -NRHCOqalkyl; -
N(R®)SOralkyl; -C(O)alkyl; -CO-H; -COzalkyl; -CONRRY; -SOzalkyl; va ~SO;NR°R;
trong d6 R va Rf mbi 14n xuét hién doc 1ap 1a H hodc alkyl;

nla 1, 2, hodc 3;

R! 12 alkyl, nhu Ci.4alkyl (vi du, metyl); va

R? 12 H hoic alkyl, nhu Cialkyl (vi du, metyl).

Theo cac phuong 4n x4c dinh, A 13 aryl hogc heteroaryl, trong do A tuy y dugc
thé bing mot hodc nhiéu phﬁn tr thé doc 1ap duoc chon tir nhém bao gém alkyl, nhu
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Ciualkyl (vi dy, metyl, etyl, -CHF>, hodc -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -
Br (vi duy, -Cl); -OH; alkoxy, nhu metoxy; -CN; -NR#RY, -N(R*C(O) alkyl; -
N(RCOzalkyl; -NR»)SOalkyl; -C(O)alkyl; -CO2H; -COnalkyl; -CONRRY; -
SOzalkyl; va ~SO,NR?R?; trong d6 R* va R® mdi 1an xuét hién doc 1ap 1a H hoc alkyl.

Theo c4c phuong an xac dinh, nla 1.

Theo céc phuong 4n x4c dinh, X’ 14 halogen, nhu F.

Theo céc phuong an x4c dinh, hop chét ¢6 cong thire (I) c6 thé duge thé hién
béng cong thuc (Ta),

E\ /K

B 0 (la),
hodc mudi dugc dung ctia nd, trong d6

X 12 halogen, nhu F;

X’ 13 H ho#c halogen, nhu F;

7 1a NR?hoic O;

A 13 aryl, aroyl, heteroaryl, hodc heteroaroyl, trong do A tuy y duoc thé bang
mot hodc nhiéu phén ttr thé doc 1ap duge chon tir nhém bao gém alkyl, nhu Ci.salkyl
(vi dy, metyl, etyl, -CHF>, hodc -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vidy, -
Cl); -OH; alkoxy, nhu metoxy; -CN; -NR“RY, -N(R?)C(0) alkyl; -N(R*)COzalkyl; -
N(R?SO0salkyl; -C(O)alkyl; -COH; -COnalkyl; -CONR?R®; -SOaalkyl; va -
SO,NR?R?; trong d6 R? va R® mdi lan xuit hién doc 1ap 1a H hodc alkyl;

B 14 aryl hoic heteroaryl, trong d6 B tuly y dugc thé bing mdt hodc nhiéu phin
tir thé doc 1ap duoc chon tir nhém bao gém alkyl, nhu Cialkyl (vi du, metyl, etyl,
isopropyl, -CH2CF3, -CHF2, hodc -CF3); xycloalkyl; halo, nhu -F, -Cl, ho#c -Br (vi duy,
-F hoic -Cl); -OH; alkoxy, nhu metoxy hodc isopropoxy (Vi dy, metoxy); -CN; -
NRRY -N(R®)C(0) alkyl; -N(R°)COqalkyl; N(R®)SO2alkyl; -C(O)alkyl; -CO2H; -
COsalkyl; -CONRRY; -SOsalkyl; va ~SO:NRRY; trong d6 R° va R mdi 14n xuét hién
ddc 1ap 1a H hodc alkyl;

E 12 aryl ho#c heteroaryl, trong d6 E tuy y dugc thé bang mot hodc nhiéu phén
tr thé doc 1ap duge chon tir nhom bao gdm alkyl, nhu Ci.salkyl (vi du, metyl, etyl, -
CHF, hoic -CF3); xycloalkyl; halo, nhu -F, -Cl, ho#c -Br (vi dy, -F hoéc -Cl); -OH;
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alkoxy, nhu metoxy; -CN; -NR¢Rf; -N(R®)C(0) alkyl; -N(R%)CO2alkyl; -
N(R®)SOzalkyl; -C(O)alkyl; -CO2H; -COzalkyl; -CONRCRY; -SOsalkyl; va —SONR°RS;
trong d6 R¢ va Rf mdi 1An xuét hién doc 14p 12 H hodc alkyl;

nlal, 2, hoic 3;

R! 13 alkyl, nhu Ci4alkyl (vi du, metyl); va

R? 13 H hoic alkyl, nhu Cialkyl (vi du, metyl).

Theo céc phuong 4n x4c dinh, A 13 aryl hodc heteroaryl, trong d6 A tuy y dugce
thé béng mot hodc nhiéu phﬁn tir thé doc 1ap duoc chon tir nhém bao gém alkyl, nhu
Ciualkyl (vi dy, metyl, etyl, -CHF>, hodc -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -
Br (vi dy, -Cl); -OH; alkoxy, nhu metoxy:; -CN; -NR?R®, -N(R®C(O) alkyl; -
NRHCOzalkyl; -N(R?SOzalkyl; -C(O)alkyl; -CO:H; -COqalkyl; -CONRR?; -
SOzalkyl; vi —SO;NRR?; trong d6 R? va R® mdi lan xuét hién doc 1ap 1a H hogc alkyl

Theo c4c phuong 4n xac dinh, nla 1.

Theo cic phuong 4n x4c dinh, X’ 14 halogen, nhu F.

Theo cac phuong an xé4c dinh, hop chét c6 cong thire (I) c6 thé duoc thé hién

béng cong thuc (Ib),
R R1
gOn
e
E
BT 0 (Ib),
hodc mudi dugc dung ctia nd, trong dé
7 1a NR?hoic O;

A 13 aryl, aroyl, heteroaryl, hodc heteroaroyl, trong d6 A tuy y dugc thé béng
mét hoiic nhidu phén tir thé doc 1ap dugc chon tir nhém bao gom alkyl, nhu Cy4alkyl
(vi du, metyl, etyl, -CHF2, hodc -CF5); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi duy, -
Cl); -OH; alkoxy, nhu metoxy; -CN; -NRRY, -N(R)C(O) alkyl; -N(R*COzalkyl; -
N(R?®)SOzalkyl; -C(O)alkyl; -COxH; -COsalkyl; -CONR®R?; -SOjalkyl; va -
SO,NR®RY; trong d6 R? va R® mdi 1an xut hién doc 1ap 1a H hodc alkyl;

B 13 aryl hoic heteroaryl, trong d6 B tuy y dugc thé bang mot hodc nhiéu phén
tt thé doc 1ap duge chon tir nhém bao gdm alkyl, nhu Cialkyl (vi dy, metyl, etyl,
isopropyl, -CH2CF3, -CHF2, hodc -CF»); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi duy,
-F hoic -Cl); -OH; alkoxy, nhu metoxy hodc isopropoxy (vi dy, metoxy); -CN; -
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NRRY; -N(R9)C(0) alkyl; -N(R®)COqalkyl; -N(R°)SOqalkyl; -C(O)alkyl; -COH; -
COsalkyl; -CONRSRY; -SOsalkyl; va —SO;NR°RY; trong d6 R® va RY mdi 1an xuét hién
doc 14p 1a H hodc alkyl;

E 12 aryl hodc heteroaryl, trong d6 E tuy y duoc thé béng mot hodc nhiéu phan
tir thé doc 1ap duoc chon tir nhém bao gdm alkyl, nhu Cisalkyl (vi du, metyl, etyl, -
CHF,, hoic -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi du, -F hoac -Cl); -OH;
alkoxy, nhu metoxy; -CN; -NReRf; -N(R®)C(0) alkyl; -N(R®)COqalkyl;
N(R®)SOzalkyl; -C(O)alkyl; -CO2H; -COzalkyl; -CONRC®Rf; -SOsalkyl; va —~SO2NR°RS,
trong d6 R® va Rf mdi 1an xuét hién doc 1ap 1a H hogc alkyl;

nla 1,2, hodc 3;

R! 13 alkyl, nhu Cisalkyl (vi du, metyl); va

R2? 12 H hoic alkyl, nhu Cialkyl (vi du, metyl).

Theo cac phuong 4n x4c dinh, A 12 aryl hodc heteroaryl, trong d6 A tuy y dugc
thé b%tng mot hodc nhiéu phén ttr thé doc lap duge chon tir nhém bao gém alkyl, nhu
Ci-alkyl (vi du, metyl, etyl, -CHF>, hodc -CF3); xycloalkyl; halo, nhu -F, -CI, hodc -
Br (vi dy, -Cl); -OH; alkoxy, nhu metoxy; -CN; -NRR?, -N(R®»C(O) alkyl; -
N(RHCOzalkyl; -N(R»SOsalkyl; -C(O)alkyl; -CO2H; -COzalkyl; -CONRR®; -
SOzalkyl; va —SO,NR*RY; trong d6 R? va RP mdi 14n xuit hién doc 1ap 1a H hodc alkyl.

Theo cic phuong 4n xé4c dinh, nla 1.

Theo cic phuong an xé4c dinh, hop chét c6 cong thuc (I) co thé dugc thé hién

bang cong thire (1D):

X R
x'mz N
N n lj—(RS)
F

e . N

8" o ",
hogc mubi dugc dung cua no, trong do:

m=1, 2 hodc 3; va

RS 1a alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, NRIR¥, -N(R))C(0) alkyl, -
NR)COqalkyl, -N(R)SOzalkyl, -C(O)alkyl, -CO:H, -COqalkyl, -CONRRY, -
SOzalkyl, hoic -SONRIRK; trong d6 RJ va R* mbi 1An xuét hién doc 1ap 1a H hoac
alkyl; va

X,X’,Z,B,E,n, R va R2 13 nhu dugc xac dinh trong ban mo ta nay.
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Theo cic phuong an nay, hop chét c6 cong thirc (II) c6 th8 dugc thé hién bang
cong thire (I1a),
X R1

<L X,

S

' I\}< R )m
E\B/Ko N A (Ila),

hodc mudi duge dung ctia né. Theo cac phuong dn ndy, X va X’ déulaF.
Theo cac phuong 4n x4c dinh, hop chét ¢6 cong thic (I) c6 thé dugc thé hién
béng cong thirc (111):

B~ 0 11D,

hodc mudi dugc dung ctia nd; trong do:

m=1, 2, 3 hodc 4; va

RS 13 alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, -NRIR¥, -N(R))C(0) alkyl, -
NR)COzalkyl, -N(R)SOzalkyl, -C(O)alkyl, -COxH, -COnalkyl, -CONRJRK, -
SOzalkyl, hodc -SO,NRIRK; trong d6 RJ va R* mbi 1An xuit hién doc 1ap 1a H hodc
alkyl; va

X, X’, Z, B, E, n, R! v R?1a nhu dugc x4c dinh trong ban md ta nay.

Theo céc phuong én nay, hop chét c6 cong thie (I1I) c6 thé duoc thé hién bang
cong thirc (I1la),

B~ O (IlTa),
hoic mudi duoc dung ctia né. Theo cac phuong 4n nay, X va X’ déulaF.
Theo cac phuong an xéc dinh, hop chét c¢6 cong thic (I) cb thé dugc thé hién
bang cong thirc (IV):
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X| m Z
N A
N
=~ 0
/

E aw),
hodic mubi dugc dung ctia nd; trong do:

RS 13 alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, -NR°RP, -N(R°)C(O) alkyl, -
N(RP)COnalkyl, -N(R®)SOzalkyl, -C(O)alkyl, -CO:H, -COnalkyl, -CONR°RP, -
SOnalkyl, hodc -SO;NRCRP; trong d6 R° va R? m&i 1an xuét hién doc 1ap 1a H hodc
alkyl; va

X, X, Z, A, E, n, R! v R?1a nhu dugc x4c dinh trong ban mo6 ta nay.

Theo céc phuong an nay, hop chét ¢6 cong thirc (IV) ¢ thé duoc thé hién bing
cbng thic (IVa),

X
X

N
N
= (0]
Rs_N/\IK
/
E (IVa),

hoiic mudi duge dung ctia né. Theo cac phuong dn nay, X va X’ déulaF.

R1
Z\
L A

Theo cac phuong an xé4c dinh, hop chét c6 cong thue (I) c6 thé duogc thé hién

X R1
N A
N o)
re—{ |
ST

hodc mubi duge dung ctia nd; trong do:

RS 14 alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, -NR°RP, -N(R*)C(O) alkyl, -
N(RP)COzalkyl, -N(R°)SOzalkyl, -C(O)alkyl, -CO-H, -CQOqalkyl, -CONR°RP, -
SOsalkyl, hoic -SO2NR°RP; trong d6 R° va RP mdi 14n xuét hién doc lap 1a H hodc
alkyl; va

X, X, Z, A, E, n, R! va R?1a nhu dugc xac dinh trong ban mo6 ta nay.

bing cong thire (V):

W),
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Theo cac phuong an nay, hop chét ¢6 cong thire (V) ¢6 thd duogc thé hién bang
cong thirc (Va),
X R1

<L L,
N nZ\A
N
RS%SfO
E (Va),

hodc mudi dugc dung ctia n6. Theo cac phuong 4n nay, X va X’ déulaF.

Theo c4c phuong an xac dinh, hop chét c6 cong thic (I), (Ta), (Ib), (II), (I1a),
(1), (Ia), (IV), (IVa), (V), hodc (Va) 1a hop chit duoc chon tir nhém bao gdm céc
loai hop chat dugc mo ta hodc 14y 1am vi du trong phan mo ta chi tiét sang ché & dudi.

Theo céc phuong 4n xé4c dinh, sang ché d& xuét duoc phim, chira it nhat mot
hop chét c6 cong thirc (I), (Ia), (Ib), (IT), (1), (IID), (I1a), (IV), (IVa), (V), hodc (Va),
hogic mudi dugc dung ctia né. Céac duge phém nhu dugc md ta trong ban md t4 nay co
thé con chua t4 duge duge dung. Theo cac phuong 4n xéac dinh, sang ché cling mé ta
hop chét c6 cong thirc (D), (Ia), (Ib), (ID), (ITa), (1), (I11a), (IV), (IVa), (V) hodc (Va)
hogc mubi dugc dung ctia nd, hodc hop phan chira hop chit bét ky néu trén dé sir dung
1am thude.

Vi dy, séng ché mo ta phwong phép diéu tri bénh, roi loan hodc tinh trang bénh
ly do hoat tinh cua thu thé orexin gay ra ¢ déi tugng cAn diéu tri, nhu cac phuong
phéap duge md ta trong ban mo ta nay, bao gdm cho d6i twong, nhu bénh nhan, st
dung luong hitu hi€u cua it nhAt mot hop chét duge md ta trong ban md ta nay hodc
mudi duoc dung cua né & lidu, & tAn sudt, va trong khoang thoi gian tao ra tc dung co
loi cho dbi tuong. Thu thé orexin c6 thé 1a OX;, OX», hodc ca hai thy thé nay.

Vi dy, sang ché mo ta phuong phap didu tri bénh, réi loan hoic tinh trang bénh
1§ & d6i twong cAn didu tri, nhu bénh nhan, bao gdm cho doi twong, nhu bénh nhan, sit
dung luong hitu hiéu cuta it nh4t mot hop chit dugc md ta trong ban mo ta nay hodc
mudi dugc dung ctia né & lidu, & tAn sudt, va trong khoang thoi gian tao ra tic dung co
loi cho dbi twong.

Vi du, sang ché mb ta viéc st dung hop chit duge mo ta trong ban md ta nay,
hogc mubi dugc dung ctia nd, hodc hop phan chtta hop chét bt ky néu trén d8 bao ché

thubc d& didu tri céc bénh, 161 loan va tinh trang bénh 1y dugc didu hoa boi hoat tinh
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ctia thu thé orexin, va st dung céc hop chit va mubi nay dé diéu tri cac bénh va tinh
trang bénh ly nay.

Vi du, séng ché mé ta viéc sir dung hop chét dugc mo ta trong ban mo ta nay,
hodic mubi dugc dung ctia nd, hodc hop phan chira hop cht bat ky néu trén dé bao ché
thudc dé diéu tri cac bénh, roi loan va tinh trang bénh ly, va st dung cac hop chit va
mudi nay dé diéu tri cac bénh, r6i loan va tinh trang bénh Iy nay.

Vi dy, séng ché md ta phwong phap diéu tri bénh, 161 loan hodc tinh trang bénh
ly & d6i tuong, nhu bénh nhén, bao gém viéc didu bién thu thé orexin, trong d6 viéc
didu bién thu thé orexin bao gom cho dbi twong ndy st dung it nhét mot hop chit c6
cong thirc (), (Ta), (Ib), (ID, (Ia), (III), (IlIa), (IV), (IVa), (V) hodc (Va) hodc mudi
duoc dung cta nd, hodc hop phﬁn chira hop chét bat ky néu trén, & lidu, & tAn sudt, va
trong khoang thoi gian tao ra tdc dung c6 loi cho dbi twong, nhu bénh nhén.

Theo céc phuong 4n xac dinh, bénh, 161 loan hoic tinh trang bénh ly 12 r6i loan
an uéng, bénh béo phi, chimg nghién rugu hodc r6i loan lién quan dén ruou, ching
lam dung hodc nghién thudc (duoc chét), roi loan giéc ngu, 161 loan chic ning nhin
thirc trong roi loan tAm thin hodc than kinh, bénh trAm cam, chung lo au, r6i loan
hoang sg¢, bénh tam than phan liét, bénh Alzheimer, bénh Parkinson, chimg mua giat
Huntington, chirng dau diu, bénh dau nira dAu, dau, bénh da day-rudt, bénh dong kinh,
bénh viém, bénh lién quan dén mién dich, loét, hdi chimg rudt kich thich, bénh tiéu
chay, bénh trao nguoc da day-thyc quan, bénh lién quan dén noi tiét, bénh ung thu,
ching ting huyét 4p, ri loan hanh vi, rbi loan cam xdc, ching hung-trAm cam, bénh
sa sut tri tué, rdi loan gi6i tinh, 161 loan tAm ly tinh dyuc va bénh than. Theo céc
phuong 4n xdc dinh, bénh, rdi loan hodc tinh trang bénh ly dugc chon tur nhém bao
gém chimg lam dung hodc nghién thuéc, rdi loan giéc ngu, 161 loan chtic ning nhan
thirc trong 61 loan tAm than hoic than kinh, bénh trAm cam, chimg lo au, 161 loan
hoang sg, 1oi loan stress sau chan thuong, 161 loan cam xuc theo mua, bénh tam than
phan liét, bénh Alzheimer, bénh Parkinson, chimg mua giat Huntington, dau, r6i loan
hanh vi, rbi loan cam xtc, chimg hu:ng-trém cam, bénh sa sut tri tug, r6i loan gi6i tinh
va rbi loan tdm ly tinh duc. Theo cic phuong an xac dinh, bénh, 161 loan ho#c tinh
trang bénh ly duoc chon tir nhém bao gdm r6i loan an ubng, bénh béo phi, ching
nghién ruou hodc r6i loan lién quan dén rugu, ching dau d4u, bénh dau nira dau, bénh

da day-rudt, bénh viém, bénh lién quan dén mién dich, loét, hoi chimg rudt kich thich,
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bénh tiéu chay, bénh trao nguge da day-thuc quan, bénh lién quan dén noi tiét, bénh
ung thu, chimg tang huyét &p, va bénh than.

Theo cac phuong an x4c dinh, ching lam dung va nghién duoc chat c6 thé bao
gdm chimg lam dung hodc nghién cocain, opiat, amphetamin, etanol, gai méo/cin sa
hodc nicotin.

Theo cic phuong an xac dinh, sang ché d& xuét phuong phap didu bién hoat
tinh cua thu thé orexin, nhu mdt hodc ca hai OXi hodc OXo, bao gém cho t bao chira
thu thé orexin tiép xuc voi lwong hitu higu cua it nhit mot hop chit duogc md ta trong
ban mo ta ndy, hodc mudi dugc dung ctia n6, hodc hop phén chira hop chét bt ky néu
trén.

Theo cic phuong an xé4c dinh, sang ché mé ta phuong phap didu bién hoat tinh
cta thu thé orexin, nhu mt hodc ca hai OXi hodc OXa, bao g@)m cho t& bao chua thu
thé orexin tiép xtc v6i lugng hitu higu cua it nhit mot hop chit c6 cong thue (1), (Ta),
(Ib), (1), (Ta), (111), (ITa), (IV), (IVa), (V) hodc (Va) hodc mudi dugc dung cla nd,
va/hodc véi it nhit mot hop cht hoic dugc phém nhu dugc md ta trong ban mo ta
nay. Theo cac phuong 4n xéc dinh néu trén, tiép xtc 1a in vitro, ex vivo hodc in vivo.

Céac phuong an, dAu hidu va vu diém khéc cua sang ché s& tr& nén rd rang tir
phin md ta chi tiét sang ché sau va qua phan thyc hién cac phuong an dugc mé ta

trong ban mo ta nay.
M3 ta chi tiét sang ché

Sang ché dé xuét hop chét c6 cong thire (),
X R1

hoéc mubi dugc dung clia n6, trong do:
X 14 halogen, nhu F;
X’ 1a H hoidc halogen, nhu F;
Z 1a NR?hoic O;
A 13 aryl, aroyl, heteroaryl hodc heteroaroyl tuy ¥ duoc thé;
B 14 aryl hogc heteroaryl tity y dugc thé;
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E 14 aryl hodc heteroaryl tuy y dugc thé;

nlal, 2 hoac 3;

R! 12 alkyl, nhu Ciualkyl (vi du, metyl); va

R2 13 H hoic alkyl, nhu Ciualkyl (vi du, metyl).

Theo c4c phuong an xéac dinh, hgp chét c6 cong thire (I) c6 thé duoc thé hién

bang cong thic (Ta):

PN

B 0 (Ia),

hodc mudi duoc dung ctia nd, trong dé

X 13 halogen, nhu F;

X’ 1a H ho#c halogen, nhu F;

7 1a NR?hoic O;

A 14 aryl, aroyl, heteroaryl hogc heteroaroyl tury y dugc thé;

B 13 aryl ho#c heteroaryl tily y duoc thé;

E 13 aryl hodc heteroaryl tily y dugc thé;

n=1, 2 hoic 3;

R! 13 alkyl, nhu Ci.4alkyl (vi du, metyl); va

R2 13 H hoic alkyl, nhu Crsalkyl (vi du, metyl).

Theo céc phuong an xéc dinh, hop chét c6 cong thie (I) cd thé duoc thé hién
béng cong thuc (Ib),

R1

Z
™SA

N
e N

o (Ib),
hodc mubi duoc dung cta nd, trong do:
Z 1a NR?hodc O;
A 14 aryl, aroyl, heteroaryl hodc heteroaroyl tuy y duoc thé;
B 14 aryl hodc heteroaryl tiry y duge thé;
E 13 aryl hodc heteroaryl tity y duoc thé;
nla 1, 2 hodc 3;
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R! 12 alkyl, nhu Cisalkyl (vi du, metyl); va

R? 13 H ho#c alkyl, nhu Ciualkyl (vi dy, metyl).

Theo cac phuong 4n x4c dinh v& hop chit c6 cong thirc (I), (Ia), hodc (Ib), A
tlly y duoc thé bing mét hodc nhidu phén tir thé doc 14p duge chon tir nhém bao gom
alkyl, nhu Cisalkyl (vi du, metyl, etyl, -CHF>, hodc -CF3); xycloalkyl; halo, nhu -F, -
Cl, hodc -Br (vi du, -Cl); -OH; alkoxy, nhu metoxy; -CN; -NR#RY, -N(R#C(O) alkyl;
N(R¥COzalkyl; -N(RH)SOsalkyl; -C(O)alkyl; -CO.H; -COnalkyl; -CONRR®; -
SOnalkyl; va —SO:NR®RY; trong d6 R? va R® m&i 1an xuét hién doc 1ap 1a H hoic alkyl.
Theo c4c phuong 4n nay, A 14 aryl hodc heteroaryl.

Theo cc phuong 4n xac dinh vé hop chét c6 cong thiic (I), (Ia) hodc (Ib), B tuy
y dugc thé béng mot hodc nhiéu phﬁn ttr thé doc 1ap duoc chon tir nhém bao gém
alkyl, nhu Cisalkyl,(vi du, metyl, etyl, isopropyl, -CH2CF3, -CHF», hodc -CF3);
xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi du, -F hogc -Cl); -OH; alkoxy, nhu metoxy
hoic isopropoxy (vi du, metoxy); -CN; -NR°R%; -N(R°)C(O) alkyl; -N(R®)COzalkyl; -
N(R®)SOnalkyl; -C(O)alkyl; -CO.H; -COqalkyl; -CONR‘RY; -SOjalkyl; va -
SO,NRCRY; trong d6 R° va R4 mbi 14n xuét hién doc 18p 1a H hodc alkyl.

Theo cac phuong an xac dinh vé hop chét c6 cong thire (D), (Ia) hodc (Ib), E tuy
y dugce thé bﬁng mot hodc nhiéu phén tir thé doc 1ap dugc chon tir nhém bao gém
alkyl, nhu Cralkyl (vi dy, metyl, etyl, -CHF2, hodc -CF3); xycloalkyl; halo, nhu -F, -
Cl, hodc -Br (vi dy, -F hodc -Cl); -OH; alkoxy, nhu metoxy; -CN; -NR°Rf; -N(R®)C(O)
alkyl; -N(R®)COsalkyl; -N(R®)SOzalkyl; -C(O)alkyl; -CO2H; -COqalkyl; -CONRCRS; -
SOsalkyl; va —SO,NR*Rf; trong @6 R® va Rf mdi 14n xuét hién doc lap 1a H hoic alkyl.

Theo cac phuong an xéc dinh, hop chét c6 cong thirc (I) c6 thé dugc thé hién
béang cong thirc (II) hodc (Ia):

X R X

R‘I
X'mz N X \ Z N
e, T T e
B~ 0 () hogc B~ O (1),
hogc mubi dugc dung cia né; trong do:
X 1a halogen, nhu F;
X’ 12 H hodc halogen, nhu F;
7 1a NR?hoic O;
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mla 1, 2 hodc 3;

B 13 aryl hoic heteroaryl, trong d6 B tity y dugc thé bing mot hogc nhiéu phan
tir thé doc 1ap dugc chon tir nhém bao gdm alkyl, nhu Cisalkyl (vi dy, metyl, etyl,
isopropyl, -CH2CF3, -CHF>, hodc -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vidu,
-F hoic -Cl); -OH; alkoxy, nhu metoxy hodc isopropoxy (vi dy, metoxy); -CN; -
NRRY: -N(R)C(0) alkyl; -N(R®)COqalkyl; -N(R®)SO2alkyl; -C(O)alkyl; -CO.H; -
COsalkyl; -CONRCRY; -SOnalkyl; va —SO,NRRY; trong d6 R® va RY mdi lan xuét hién
ddc 14p 1a H hodc alkyl;

E 13 aryl hoic heteroaryl, trong d6 E tuy y duoc thé bang mot hodc nhidu phan
tr thé doc 1ap duge chon tir nhém bao gdm alkyl, nhu Ciaalkyl (vi du, metyl, etyl, -
CHF,, hoic -CFs); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi du, -F hodc -Cl); -OH;
alkoxy, nhu metoxy; -CN; NRRf -N(R®)C(O) alkyl; -NR9)COzalkyl; -
N(R®)SOzalkyl; -C(O)alkyl; -CO2H; -COnalkyl; -CONRCeRE; -SOqalkyl; va —SO,NR°R;
trong d6 R°® va Rf mai 14n xuét hién doc 1ap 1a H hodc alkyl;

nla 1, 2 hodc 3;

R! 13 alkyl, nhu Ci4alkyl (vi du, metyl);

R2 13 H hoic alkyl, nhu Cialkyl (vi dy, metyl); va

RS 13 alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, -NRIR¥, -N(R))C(O) alkyl, -
N(RH)COralkyl, -N(R)SOzalkyl, -C(O)alkyl, -COH, -COnalkyl, -CONR'RE, -SOoalkyl
hotic ~-SO,NRIRK; trong d6 Ri va R* m&i 1an xuft hién doc lap 1a H hogc alkyl.

Theo cac phuong an xéac dinh, hop chit c6 cong thirc (I) cb thé duoc thé hién
bing cong thirc (ITT) hodc (Illa):

X R X R1

x'mz N xlmz N
SRS LR

E\/J\ | /R5)m E\/K ~ m

B~ O (M) hogc B O (IMa),
hoac mudi duoc dung ctia nd; trong do:
X 14 halogen, nhu F;
X’ 1a H hodc halogen, nhu F;
7 1a NR?hoac O;
mlal, 2,3 hoic4;
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B 13 aryl hoic heteroaryl, trong d6 B tuy y dugc thé bang mot hodc nhiéu phin
tr thé doc 1ap duogc chon tir nhém bao gdm alkyl, nhu Ci4alkyl (vi du, metyl, etyl,
isopropyl, -CH2CF3, -CHF>, hodc -CF5); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vidu,
-F hoic -Cl); -OH; alkoxy, nhu metoxy hodc isopropoxy (vi du, metoxy); -CN; -
NRRY; -N(R9)C(0) alkyl; -N(R9)COzalkyl; -N(R®)SO2alkyl; -C(O)alkyl; -COH; -
COsalkyl; -CONRCRY; -SOsalkyl; va —SO;NRRY; trong d6 R° va R* mdi 14n xuét hién
ddc 1ap 1a H hodc alkyl;

E 14 aryl hoic heteroaryl, trong d6 E tuy y dugc thé bing mot hodc nhiéu phén
tr thé doc 1ap duge chon tir nhém bao gdm alkyl, nhu Cialkyl (vi dy, metyl, etyl, -
CHPF», hoic -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi dy, -F hoic -Cl); -OH;
alkoxy, nhu metoxy; -CN; -NR°R; -N(Re)C(O) alkyl, -N(R®)COnalkyl; -
N(R®)SOzalkyl; -C(O)alkyl; -CO-H; -COzalkyl; -CONRCRf; -SOnalkyl va —SO2NR°R;
trong d6 R® va Rf mdi 14n xuét hién doc 1ap 1a H hodc alkyl;

nla 1, 2 hodc 3;

R! 13 alkyl, nhu Cisalkyl (vi du, metyl);

R2 13 H hoic alkyl, nhu Cialkyl (vi du, metyl); va

RS 13 alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, NRIR¥, -N(R)C(O) alkyl, -
N(R)CO2alkyl, -N(R)SOalkyl, -C(O)alkyl, -COzH, -COzalkyl, -CONRIRK, -SOzalkyl
hoiic -SO,NRIRK; trong d6 RI va R¥ mdi 1An xuét hién doc 1ap 12 H hodc alkyl.

Theo cac phuong an xac dinh, hop chét c6 cong thic (I) c6 thé dugc thé hién
béng cong thirc (IV) hodc (IVa):

o JOe
N A N A
N= O N 0
RE-N Ré-N
= =

E (IV) hoc E (IVa),
hoic mudi duge dung cta no, trong do:

X 14 halogen, nhu F;

X’ 12 H ho#c halogen, nhu F;

Z 1a NR?hoic O;

A 13 aryl, aroyl, heteroaryl, hodc heteroaroyl, trong do A tuy y duoc thé bang
mot hodc nhiéu phﬁn ttr thé doc 1ap duogc chon tlir nhém bao gém alkyl, nhu Ci-salkyl
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(vi du, metyl, etyl, -CHF>, hodc -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi du, -
Cl); -OH; alkoxy, nhu metoxy; -CN; -NR?R™, -N(R*)C(O) alkyl; -N(R*COqalkyl; -
N(R®)SO0qalkyl; -C(O)alkyl; -CO.H; -COsalkyl; -CONR?R®; -SOjalkyl; va —
SO,NR®R?; trong d6 R® va R® mdi 1an xuét hién ddc 1ap 1a H hodc alkyl;

E 13 aryl hoic heteroaryl, trong d6 E tuy y dugc thé bang mot hodc nhiéu phan
tir thé doc 14p duoc chon tir nhém bao gém alkyl, nhu Ci4alkyl (vi du, metyl, etyl, -
CHF,, hoic -CF3); xycloalkyl; halo, nhu -F, -Cl, hoac -Br (vi dy, -F hogc -Cl); -OH;
alkoxy, nhu metoxy; -CN; NR°Rf; -N(R®C(0O) alkyl; -NR9COzalkyl; -
N(R®)S0zalkyl; -C(O)alkyl; -CO2H; -COzalkyl; -CONR®Rf; -SOsalkyl; va —SO2NR¢R;
trong d6 R°® va Rf mdi 14n xuét hién doc 1ap 1a H hodc alkyl;

nla 1, 2 hodc 3;

R! 13 alkyl, nhu Ci.4alkyl (vi du, metyl);

R? 12 H hoic alkyl, nhu Cialkyl (vi du, metyl);

RS 13 alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, -NR°RP?, -N(R°)C(O) alkyl, -
N(RP)COqalkyl, -N(R®)SOzalkyl, -C(O)alkyl, -CO-H, -COsalkyl, -CONR°RP, -
SOsalkyl hoic -SO;NR°RP; trong d6 R® va RP mdi lan xuét hién doc 14p 1a H hodc
alkyl.

Theo cic phuong an x4c dinh, hop chét c6 cong thie (I) ¢6 th dugc thé hién

béng cong thirc (V) hodc (Va):
X R X R

X'm, Zo,
L L
E

(V)hoic  ° E (Va),
hodc mudi dugc dung cta nd; trong d6:

X 1a halogen, nhu F;

X’ 1a H hodc halogen, nhu F;

Z 13 NR?hoic O;

A 14 aryl, aroyl, heteroary hodc heteroaroyl, trong d6 A tuy y dugc thé bang
mdt hogc nhiéu phén tir thé doc 14p duge chon tir nhém bao gbm alkyl, nhu Ciqalkyl
(vi du, metyl, etyl, -CHF>, hodc -CF5); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi dy, -
Cl); -OH; alkoxy, nhu metoxy; -CN; -NRRY, -N(R?C(0) alkyl; -N(R*)COzalkyl; -
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N(R?)S0qalkyl; -C(O)alkyl; -CO2H; -COqalkyl; -CONR®R?; -SOalkyl va —~SO:NRRP;
trong d6 R? va RP mdi 1An xut hién doc 14p 1a H hodc alkyl;

E 13 aryl hodc heteroaryl, trong d6 E tuy y dugc thé bing mot hodc nhiéu phén
ttr thé doc lap duogc chon tir nhém bao gbm alkyl, nhu Cisalkyl (vi du, metyl, etyl, -
CHF; hoic -CF3); xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi dy, -F hoic -Cl); -OH;
alkoxy, nhu metoxy; -CN; NRRf; -N(R®C(O) alkyl; -N(R®)COqalkyl; -
N(R®)SOzalkyl; -C(O)alkyl; -CO2H; -COzalkyl; -CONRCR; -SOzalkyl va —~SO:NR°RF;
trong d6 R® va Rf mdi 14n xuét hién doc 1ap 12 H hodc alkyl;

nla 1, 2 hoac 3;

R! 12 alkyl, nhu Cialkyl (vi du, metyl);

R2? 12 H hoic alkyl, nhu Cialkyl (vi du, metyl); va

R¢ 13 alkyl, xycloalkyl, halo, -OH, alkoxy, -CN, -NR°R?, -N(RC(O) alkyl, -
N(RPCOqalkyl, -N(R®SOzalkyl, -C(O)alkyl, -COH, -COqalkyl, -CONR°RP, -
SOsalkyl hotic ~-SONR°RP; trong d6 R° va RP mdi 1An xuit hién doc 1ap 1a H hodc
alkyl.

Theo cac phuong 4n xac dinh, hop chét c6 cong thire (1), (Ia), (Ib), (I), (Ila),
(IID), (IIIa), (IV), (IVa), (V) hodc (Va), hodc mubi dugce dung cua nd, con duge xac
dinh nhu sau.

Theo céc phuong 4n xé4c dinh, A 14 aryl hodc heteroaryl.

Theo cac phuong 4n xac dinh, n 1a 1.

Theo cac phuong 4n x4c dinh, X* 1 halogen, nhu F.

Theo céc phuong an x4c dinh, Z 12 NR?.

Theo céc phuong 4n x4c dinh, R? 13 hydro.

theo c4c phuong 4n xac dinh khac, R? 1a metyl.

Theo cac phuong 4n x4c dinh, mdi X khi c6 mat 1a -F.

Theo céc phuong 4n x4c dinh, R! 12 Ci.salkyl, nhu metyl.

Theo cac phuong 4n xéc dinh, A 1 heteroaryl mot vong hodc hai vong tuy y
dugc th8. Theo cic phuong 4n niay, A dugc chon tur nhém bao gbém pyridinyl,
pyrimidinyl, pyrazinyl, pyridazinyl va benzoxazolyl. Theo cac phuong 4n xac dinh, A
1a pyridinyl. Theo céc phuong n xac dinh, A 1a pyrimidinyl. Theo c4c phuong an xac
dinh, A 14 pyrazinyl. Theo cac phuong 4n x4c dinh, A 1a pyridazinyl.
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Theo cac phuong 4n x4c dinh, A la khong duoc thé. Theo c4c phuong an khac,
A tuy y dugc thé bing mdt hodic nhiéu alkyl, nhu etyl, -CHF2, hodc -CF3; alkoxy, nhu
metoxy; hogc halo, nhu -Cl. Theo cdc phuong 4n ndy, A tuy ¥ dugc thé bang mot hoic
nhiéu phﬁn tr thé doc lap dugc chon tir nhém bao gf‘)m —F, -Br, -Cl, -CHF,, -CFs,
metyl, etyl vi metoxy. Theo cac phuong 4n khac, A tly y dugc thé bang mot hodc
nhiéu phﬁn tir thé doc lap duge chon tir nhém bao gém —F, -Br, -Cl, -CF3, metyl, etyl
va metoxy.

Theo cac phuong 4n x4c dinh, A dugc thé mot 14n. Theo cac phuong 4n ndy, A
duoc thé bang -CHF; hodc -CF3, nhu -CFs.

Theo cc phuong an x4c dinh, B 13 aryl, nhu phenyl, tuy y duoc thé.

Theo cac phuong an xé4c dinh, B 14 heteroaryl mot vong ho#c heteroaryl hai
vong tuy y dugc thé. Theo céc phuong an ndy, B dugc chon tir nhom bao gdm
pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, oxazolyl, isoxazolyl, imidazolyl,
triazolyl, thiazolyl, thiophenyl, pyrazolyl va benzoimidazolyl, nhu pyridinyl,
thiophenyl, oxazolyl, thiazolyl, pyrazolyl, triazolyl hodc benzoimidazolyl. Theo cac
phuong 4n x4c dinh, B 14 pyridinyl. Theo cac phwong 4n x4c dinh, B 1a thiophenyl.
Theo cac phuong 4n xéac dinh, B la oxazolyl. Theo c4c phuong an xéc dinh, B 1a
thiazolyl. Theo c4c phuong 4n x4c dinh, B 1a pyrazolyl. Theo cac phuong 4n xéac dinh,
B 12 triazolyl. Theo cac phuong 4n x4c dinh, B 1a benzoimidazolyl.

Theo céc phuong 4n xé4c dinh, B tuy y duoc thé bang mot hodc nhidu phén tir
thé doc 1ap duge chon tir nhém bao gdm alkyl, nhu metyl, etyl, isopropyl, -CHF>, -
CF3, hodc -CH2CF3; halo, nhu -F hodc -Cl; alkoxy, nhu metoxy; va —CN. Theo céac
phuong 4n xac dinh, B tuy y duogc thé bang mot hodc nhiéu phén ttr thé doc 1ap duge
chon tir nhém bao 'gém -F, -Cl, -Br, -CN, metyl, etyl, isopropyl, -CF3, -CHF>, -
CH,CF3, isopropoxy va metoxy. Theo cdc phuong an khéc, B tuy y dugc thé bang mot
hodc nhiéu phén tir thé doc lap dugc chon tir nhém bao gém -F, -C], -Br, -CN, metyl,
etyl, isopropyl, -CF3, -CH2CF3, isopropoxy va metoxy. Theo cac phuong én nay, B
tiy ¥ dugc thé béng mot hodc nhiéu alkyl, nhu metyl.

Theo cic phuong 4n xéac dinh, B duge thé mot 14n. Theo cac phuong 4n nay, B
duoc thé bang alkyl, nhu metyl.

Theo céc phuong 4n xac dinh, E 13 phenyl tity y dugc thé.
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Theo cac phuong 4n x4c dinh, E 14 heteroaryl mot vong tuy y dugc thé, nhu
triazoyl, tetrazolyl, pyrazolyl, pyridinyl, oxadiazolyl, pyrazinyl hodc pyrimidinyl.
Theo cac phuong 4n x4c dinh, E 1a triazoyl. Theo cac phuong 4n xac dinh, E la
tetrazolyl. Theo cdc phuong 4n x4c dinh, E 1a pyrazolyl. Theo cac phuong 4n xac
dinh, E 13 pyridinyl. Theo cdc phuong 4n x4c dinh, E 13 oxadiazolyl. Theo cic phuong
4n x4c dinh, E 13 pyrimidinyl. Theo cac phuong 4n x4c dinh, E 1a pyrazinyl.

Theo c4c phuong an xac dinh, E tiy y duoc thé bing mdt hodc nhidu phan tir
thé doc 1ap dugc chon tir nhém bao gém alkyl, nhu metyl, etyl, -CHF> hodc -CF3, vi
du, metyl, halo, nhu —F, -Br hodc -Cl, vi dy, -F hogc -Cl; va alkoxy, nhu metoxy. Theo
cac phuong 4n khéc, E tuy y duoc thé bang mdt hodc nhiéu phﬁn tir thé doc lap dugc
chon tir nhom bao gém alkyl, nhu metyl, etyl hodc -CF3, vi dy, metyl, halo, nhu -F, -
Br hoiic -Cl, vi du, -F hoic -Cl; va alkoxy, nhu metoxy. Theo cac phuong an khac
nita, E tuy y duogc thé béng mot hodc nhiéu phﬁn tr thé doc 1ap duoc chon tir metyl
hodc -F.

Theo cac phuong an x4c dinh, E duge thé mot 14n. Theo cac phuong an khac, E
1a khong duoc thé.

Theo cac phuong 4n xac dinh, doan -B-E trong hop chét c6 cong thirc (1), (Ta),

Rs Y
196

(Ib), (ID), (IIa), (III) hosc (ITTa) c6 thé duge thé hién bing S , trong do:

Y, doc lap mdi khi c6 mat, 1a CH hodc N; va

R3 13 alkyl, nhu Ciaalkyl (vi du, metyl, etyl, isopropyl, -CH2CF3 hodc -CF3);
xycloalkyl; halo, nhu -F, -Cl hodc -Br (vi dy, -F hogc -Cl); -OH; alkoxy, nhu metoxy
hoic isopropoxy (vi du, metoxy); -CN; -NRER"; -N(R8)C(0O) alkyl; -N(R&)COzalkyl; -
N(R®)SOqalkyl; -C(O)alkyl; -CO:H; -COsalkyl; -CONR#RP; -SOjalkyl hodc -
SO,NRER!; trong d6 R va R doc 1ap mbi khi c6 mit 1a H hodc alkyl.

Rs YY\
|
Y~

. 7 N
Theo c4c phuong an nay, cau tric Y~ "E dugc chon tir nhém bao gdm:
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E Z g N N E
R3 N R3 Njfi R3
N X
\I\l(\r T P I\} =
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Vi dy, theo cic phuong 4n xéac dinh, doan -B-E la E . Theo cac phuong

4n nay, R 13 alkyl, nhu -CHs hodc -CF3; hoic alkoxy, nhu metoxy.

Theo céc phuong an khéc, doan -B-E la E

nay, R? 13 halo, nhu -F hoic -CI; hoc alkyl, nhu metyl; hodc -CN.

. Theo cac phuong an

Theo céc phuong 4n xé4c dinh, doan -B-E trong hop chét c¢6 cong thic (1), (Ta),

.
, PAVES
(Ib), (IT), (ITa), (III) hozc (IIIa) tao ra cau truc di vong thom RY W , trong do:

W, ddc lap mdi khi ¢ mit, 1a N, S, O hodc CH;
V 1a N hodc C; va

R* 13 alkyl, nhu Cisalkyl(vi du, metyl, etyl, isopropyl, -CH2CF3 hodc -CF3);
xycloalkyl; halo, nhu -F, -Cl, hodc -Br (vi du, -F hogc -Cl); -OH; alkoxy, nhu metoxy
hoiic isopropoxy (vi du, metoxy); -CN; -NR'R}, -N(R)C(O) alkyl, -N(R)COqalkyl, -
N(R)SOzalkyl, -C(O)alkyl, -COH, -CO»alkyl, -CONRIRJ, -SOsalkyl hogic -SONR'R’;

trong d6 Ri va Ri mbi 14n xuét hién doc 1ap 1a H hogc alkyl.

7 AV A
Theo c4c phuong an nay, cau tric RO W duoc chon tir nhdm bao gdm:
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%;E Nig— T/ E S/g;‘ls
E
R4/N\N 4,I!l / 4/N\N/ R4J§N , , ; . z
R R . Theo cac phuong 4n x4c dinh, ciu
W= N="
‘ %"E |§—E
V== N
. ROW . R . s X
trac la _Theo cac phuong 4n nay, R* 1a Cisalkyl, nhu metyl.
Y

W= S
n_/;E )&E
R4/V*W 1 R4 =N

Theo cac phuong an x4c dinh, Z 14 O. Theo céc phuong an khac, Z 1a NR2.

Theo cac phuong 4n xac dinh khac, chu triic . Theo cac

phuong 4n nay, R* 1a Cisalkyl, nhu metyl.

Theo c4c phuong 4n xac dinh,n= 1.

Theo cac phuong an xac dinh, hop chét c6 cong thirc (I) duge chon tir cac hop

chit néu trong Bang 1, va cac mubi dugc dung cta ching.

Bang 1: Cac dan xuét piperidin dugc thé halo dung lam chit dbi khang Orexin

Thu

Thir ty

tu hop Hop chét hop chit

chit

Hop chét

N= N=
F HN CF %C{\tm—( cl
FfNL ~ )% K )
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Theo céc phuong an xac dinh, sang ché @& cap dén dugc phim chua (a) hop
chit c6 cong thie (I), (Ia), (Ib), (ID), (ITa), (I11), (111a), (IV), (IVa), (V) hodc (Va), hodc
mubi duge dung cua nd; va (b) ta duge duge dung.

Theo céc phuong 4n xac dinh, sang ché @ cap dén hop chét c6 cong thue (1),
(Ia), (Ib), (1), (Ta), (III), (11a), AV), (IVa), (V), hodc (Va), hodc mudi duge dung ciia
16, hoic dugc phdm chira hop chét bat ky néu trén, dé str dung 1am thude.

Vi du, séng ché mé ta phuong phéap diéu tri bénh, 161 loan hodc tinh trang bénh
ly do hoat tinh cta thu thé orexin gdy ra & dbi twong can didu tri, bao gdm cho dbi
tuong dung lugng hitu higu cua it nhit mot hop chét c6 cong thic (D), (Ta), (Ib), (ID),
(Ila), (IIT), (I1a), (IV), (IVa), (V) hoac (Va), hodc mudi duoc dung cta nd, hodc duge
phédm chtra hop chét bit ky néu trén.

Vi duy, sang ché mé ta phuong phap diéu tri bénh, 161 loan hoic tinh trang bénh
ly & dbi tugng cAn didu tri, bao gdm cho ddi twong ding lwong hitu hi¢u cta it nhit
mot hop chét c6 cong thirc (1), (Ta), (Ib), (1D, (I1a), (IID), (IlTa), (IV), @Va), (V) hodc

(Va), hodc mubdi duoc dung ctia nd, hodc duge phém chra hop chét bt ky néu trén. Vi
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duy, bénh, 16i loan hodc tinh trang bénh ly do hoat tinh cua thy thé orexin gy ra la roi
loan an uéng, bénh béo phi, ching nghién ruou hodc r6i loan lién quan dén ruou,
chung lam dung hodc nghién thudc, r6i loan giéc ngu, rbi loan chirc ning nhén thirc
trong r6i loan tAm than hodc than kinh, bénh trAm cam, ching lo au, r6i loan hoang so,
161 loan stress sau chin thuong, rbi loan cdm xuc theo mua, bénh tAm than phan liét,
bénh Alzheimer, bénh Parkinson, chimg mua giét Huntington, ching dau du, bénh
dau nira du, dau, bénh da day-rudt, bénh dong kinh, bénh viém, bénh lién quan dén
mién dich, loét, hoi chung rudt kich thich, bénh tiéu chay, bénh trdo ngugc da day-
thuc quan, bénh lién quan dén noi tiét, bénh ung thu, ching ting huyét ap, 161 loan
hanh Vi,- 161 loan cam xtc, ching hu:ng-trém cam, bénh sa sut tri tug, r6i loan gidi tinh,
16i loan tAm 1y tinh duc va bénh than. Vi dy, ching lam dung hodc nghién thude dugc
chon tir chimg lam dung hodc nghién cocain, opiat, amphetamin, etanol, gai méo/cin
sa hodc nicotin.

Vi dy, séng ché m6 ta viéc st dung hop chit c6 cong thuc (D), (Ia), (Ib), (ID),
(Ila), (IID), (IT2), (IV), (IVa), (V) hodc (Va), hodc mubi duge dyng cia nd, hodc duge
phim chira hop chét bit ky néu trén, dé bao ché thudc dé didu tri cac bénh, réi loan va
tinh trang bénh ly dugc diéu hoa boi hoat tinh cua thu thé orexin, va st dung cac hop
chét néu trén d& didu tri cac bénh va tinh trang bénh 1y nay.

Vi du, sing ché mo ta viéc stt dung hop chét c6 cong thire (1), (Ta), (Ib), (1),
(ITa), (ITD), (1lTa), (IV), (IVa), (V) hodc (Va), hodc mubi duge dung ctia nd, hodc duogc
phém chira hop chét bat ky néu trén, d8 bao ché thudc dé diéu tri cac bénh, r6i loan va
tinh trang bénh 1y, va st dung cac hop chét néu trén dé didu tri cic bénh, r6i loan va
tinh trang bénh ly nay. Vi du, bénh, 161 loan hodc tinh trang bénh ly 12 rdi loan dn
ubng, bénh béo phi, chig nghién ruou hodc r6i loan lién quan dén rugu, chimg lam
dung ho#c nghién thudc, r6i loan giéc ngu, 161 loan chirc nang nhén thire trong 161 loan
tam thin hoic than kinh, bénh trAm cam, chimg lo au, 161 loan hoang sg, 161 loan
stress sau chin thuong, roi loan cam xuc theo mua, bénh tdm than phan liét, bénh
Alzheimer, bénh Parkinson, chimg mua giat Huntington, ching dau d4u, bénh dau nira
dAu, dau, bénh da day-rudt, bénh dong kinh, bénh viém, bénh lién quan dén mién dich,
loét, hoi chung rudt kich thich, bénh tiéu chay, bénh trao nguoc da day-thuc quén,

bénh lién quan dén noi tiét, bénh ung thu, ching ting huyét 4p, réi loan hanh vi, rdi
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loan cam xtc, chimg hu'ng-trém cam, bénh sa st tri tug, 161 loan giéi tinh, 161 loan
tam Iy tinh duc va bénh than. Vi dy, ching lam dung hodc nghién thudc duoc chon tir
chtng lam dyng hodc nghién cocain, opiat, amphetamin, etanol, gai méo/can sa hoic
nicotin. Vi du, bénh, 16i loan hodc tinh trang bénh ly 13 dugc chon tir nhom bao gém
chimg lam dung hodc nghién thudc, rdi loan giéc ngu, 161 loan chtrc ning nhén thirc
trong r6i loan tAm than hodc thin kinh, bénh trAm cam, chimg lo au, 161 loan hoang so,
161 loan stress sau chin thuong, 161 loan cam xuc theo mua, bénh tdm thin phan liét,
bénh Alzheimer, bénh Parkinson, chimg mua giat Huntington, dau, 161 loan hanh vi,
161 loan cadm xtc, ching hu’ng-trém cam, bénh sa st tri tué, rdi loan giéi tinh va roi
loan tdm ly tinh duc. Vi duy, bénh, r6i loan hodc tinh trang bénh ly duge chon tir nhém
bao gdm rdi loan &n ubng, bénh béo phi, chimg nghién rugu hodc r61 loan lién quan
dén ruou, chimg dau dAu, bénh dau nira dau, bénh da day-rudt, bénh viém, bénh lién
quan dén mién dich, loét, hdi chimg rudt kich thich, tiéu chay, bénh trao nguoc da
day-thyc quan, bénh lién quan dén ndi tiét, bénh ung thu, ching ting huyét &p va bénh
than.

Nhu duoc ban ludn & trén, trong linh vyc nay can céc hop chét c6 tinh 6n dinh
chuyén hoa va thoi gian ban hiy hop 1y hon. Cac phuong 4n xé4c dinh cla sang ché tao
ra cac hop chit dugc coi 13 ¢6 cac uu diém nay.

Theo cic phuong an xéac dinh, sang ché dé cap dén phuong phép diéu bién hoat
tinh cta thu thé orexin hodc OX1, OXa, hodc ca hai, bao gém cho t& bao chira thu thé
orexin tiép xtc véi lwong hiru hiéu ciia it nhit mot hop chit c6 cong thirc (1), (Ia), (Ib),
(ID), (Ia), (I1I), (IIa), (IV), (IVa), (V) hodc (Va), hodc mudi duoc dung cua nd, hodc
duoc phim chira hop chét bit ky néu trén. Theo cac phuong an nay, tiép xuc 1a in
vitro, ex vivo hodc in vivo.

Vi dy, sang ché mo ta phuong phap diéu tri bénh hoic 161 loan & dbi twong, (vi
dy, bénh nhan) cin diéu tri, bao gbm str dung hop chét c6 cong thic (I), (Ta), (Ib), (1D,
(Ila), (III), (II[a), V), AVa), (V) hoic (Va), hodc mudi duoc dung cta nd, hodc duge
phém chira hop chét bat ky néu trén, trong d6 bénh hode 16i loan dugc chon tir nhom
bao gém r6i loan #n udng, bénh béo phi, chimg nghién rugu hodc roi loan lién quan
dén ruou, ching lam dung hodc nghién thudc, rbi loan giéc ngu, i loan chirc nang

nhén thirc trong 161 loan tAm than hodc than kinh, bénh trAm cam, chimg lo au, r6i
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loan hoang so, 161 loan stress sau chin thuong, 161 loan cam xuc theo mua, bénh tdm
thin phan liét, bénh Alzheimer, bénh Parkinson, chimg mua gidt Huntington, ching
dau diu, bénh dau nira dAu, dau, bénh da day-rudt, bénh dong kinh, bénh viém, bénh
lién quan dén mién dich, loét, hdi chimg rudt kich thich, bénh ti€u chay, bénh trao
nguoc da day-thyc quan, bénh lién quan dén noi tiét, bénh ung thu, ching ting huyét
ap, r6i loan hanh vi, 161 loan cam xuc, chimg hung-trém cam, bénh sa sut tri tué, roi
loan gi6i tinh, rbi loan tAm 1y tinh duc va bénh thin. Vi dy, bénh, r6i loan hoic tinh
trang bénh 1y duoc chon tir nhém bao gém chimg lam dung hodc nghién thude, rbi
loan giéc ngu, rdi loan chirc ning nhén thitc trong r6i loan tAm than hodc than kinh,
bénh trAm cam, chimg lo Au, r6i loan hoang so, 161 loan stress sau chin thuong, r6i
loan cam xuc theo mua, bénh tam than phén liét, bénh Alzheimer, bénh Parkinson,
chimg mua giat Huntington, dau, chimg hu’ng-trﬁm cam, bénh sa sut tri tug, r6i loan
gidi tinh va r6i loan tAm 1y tinh dyc. Vi du, bénh, 161 loan hodc tinh trang bénh ly duoc
chon tir nhom bao gém r6i loan #n uéng, bénh béo phi, ching nghién rugu hoéc 16
loan lién quan dén rugu, chimg dau diu, bénh dau nira dau, bénh da day-rudt, bénh
viém, bénh lién quan dén mién dich, loét, hoi chimg rudt kich thich, bénh tiéu chay,
bénh trao nguoc da day-thuc quin, bénh li€n quan dén noi tiét, bénh ung thu, ching
ting huyét ap va bénh than.

Vi du, bénh hodc 161 loan dugc chon tir nhém bao gém chimg lam dung hodc
nghién thudc, rbi loan hoang sg, chimg lo au, 161 loan stress sau chin thuong, dau,
bénh trAm cam, réi loan cam xuc theo mua, 18i loan &n udng, va ching ting huyét ap.
Vi du, chimg lam dung hodc nghién thudc duoc chon tir ching lam dung hodc nghién
cocain, opiat, amphetamin, etanol, gai meéo/cin sa hodc nicotin.

Nguoi ¢6 hidu biét trung binh trong linh vyc ndy s& nhan thdy ring cac loai
duge néu hodc minh hoa trong ban md ta nay 1a khong gidi han, va céc loai bd sung
nim trong pham vi clia céc thuat ngit xac dinh nay cling c6 thé duoc chon.

Sang ché cling bao gém tién dugc chét, mudi, solvat, nhu hydrat, duoc dung
cua hop chét c6 cong thuc (1), (Ta), (Ib), (I), (ITa), (1), (IIIa), (IV), (IVa), (V) hodc
(Va), t6t hon 13 céc hop chit dugc mo ta & trén va cac hop chét cu thé duoc 1éy lam vi
du trong ban mo ta nady, va cac dugc phém chira tidn duoc chét, mudi, solvat, nhu

hydrat, dugc dung nay va phuong phép sir dung mudi hoic hydrat nay.
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Séang ché cling @ cap dén cac chit chuyén héa c6 hoat tinh duge cta cac hop

chit dugc mo ta trong ban md ta nay.
Cac dinh nghia

Céc dinh nghia néu trong ban mé ta nay dugc dung dé 1am 13 cac thudt ngi
duoc str dung trong toan bd ban mo ta nay.

Tru khi ¢6 quy dinh khéc, tht ca céc thuat ngit khoa hoc k¥ thuét dugc st dung
trong ban md ta nay d&u c6 nghia gidng nhu nghia duoc hidu biét chung bdi nguoi c6
hiéu biét trung binh trong linh vuc ma sang ché dé cap dén. TAt ca céac patent, don yéu
cAu cAp patent, don di dugc cong b6 va cac cong bd khac duge dua vao trong ban mo
ta nay theo cach vién din @ boc 10 va md ta cac phuong phap va/hoic vat liéu c6 lién
quan dén cac cong bd nay. Néu mét dinh nghia néu trong phén nady 1a trdi nguogc voi
hodc mau thuin véi dinh nghia néu trong patent, don yéu cau cAp patent hodc cong bb
khac duge dua vao trong ban mo ta ndy theo cach vién dén thi dinh nghia néu trong
phan nay s& dugc st dung thay vi dinh nghia dugc dua vao trong ban mo ta nay theo
céch vién din. Mic di phuong phap va vat ligu bét ky giéng hodc twong duong voi
phuong phép va vat liéu dugc mo ta trong ban md ta nay cb thé ciing dugc st dung aé
thuc hién hogc thir nghiém cic phuong an cla sang ché, cac phuong phap va vat liéu
dugc wu tién s& duge mo ta.

D& mb ta ngén gon hon, mot s6 cach thé hién dinh lugng da cho trong ban md
t4 nay 1a khong dugc dinh tinh bang thuat ngit “khoang.” Luu y ring, bat k& thuat ngfr
“khoang” c6 dugc sir dung dé giai thich hay khong, mdi lwong di cho trong ban mo ta
nay duoc dung dé chi gia tri da cho thuc té, va n6 cling dugc dung d8 chi xAp xi gid tri
3 cho sao cho c6 thé duge suy ra mot cach hop 1y trén co so hidu biét trung binh
trong linh vyuc nay, bao gdm céc duong luogng va cac gia tri x4p xi theo cac didu kién
thuc nghiém va/hodc diéu kién do dbi voi gia tri da cho nay. B4t ¢t khi nao hiéu sudt
duge cho dudi dang ty 1€ phén trim, hi€u suit ndy duge dung d8 chi khdi luong cia
thuc thé ma hiéu suat duoc xac dinh voi lugng cuc dai ctia thuc thé c6 thé thu duogc
trong cac diéu kién ty lugng cu thé. C4c ndng da cho dudi dang ty 1€ phan trim 1a ty 18
khéi luong, trix khi c6 quy dinh khac.

Trix khi ¢6 quy dinh khéc, cic phuong phép va k¥ thuét theo cac phuong an cua

sang ché thudong dugc thyc hién theo céc phuong phap théng thuong da biét 18 trong
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linh vuc ndy va nhu dugc md ta trong céc tai liéu tham khao chung va cu thé duogc
vién din va ban luin khép ban md ta ndy. Xem, vi dy, Loudon, Organic Chemistry,
Fourth Edition, New York: Oxford University Press, 2002, pp. 360-361, 1084-1085;
Smith and March, March’s Advanced Organic Chemistry: Reactions, Mechanisms,
and Structure, Fifth Edition, Wiley-Interscience, 2001.

Danh phap dugc st dung trong ban md ta nay d8 goi tén cac hop chét dbi tuong
duoc minh hoa trong phﬁn Vi du thue hién sang ché. N6i chung, danh phéap nay dugc
suy ra bing céch st dung phdn mém ChemBioDraw Ultra c6 ban trén thi trudng
(Cambridgesoft/Perkin Elmer), phién ban 12.0.

Luu ¥ ring sang ché khong bi gi6i han & cac phuong an cu thé duoc mo ta, tht
nhién 1a do ching c6 thé thay dbi. Ciing cAn luu y ring thuat ngit duoc sir dung trong
ban md t& ndy chi nhim mo ta cac phuong 4n cy thé, va khong du tinh gidi han sang
ché, do pham vi clia sang ché s& chi duoc giéi han boi cac diém yéu ciu bao ho kém
theo.

Luuy ring cic dAu hiéu x4c dinh cua sang ché, ma, nhim 1am 13, duge mo ta
trong trudng hop cua cac phuong an riéng, cling co thé duoc @ xuét két hop trong
mot phuong an duy nhét. Nguoc lai, cac dAu hiéu khac nhau clia sing ché, ma, néi vin
tit, duoc mo ta trong phuong an duy nhét, ciing c6 thé dugc d& xuét riéng hoic trong
t8 hop nho thich hop bét ky. T4t ca cac t6 hop clia cic phuong 4n lién quan dén céc
nhém héa hoc dugc dai dién bdi cac bién dugc sang ché bao gff)m mot cach cu thé va
duoc boc 16 trong ban mé ta ndy chi nhu thé mdi va moi td hgp dugc bdc 16 modt cach
cu thé va rd rang, t6i mirc cac t5 hop nay bao gbm céc hop chét 1a cac hop chat on
dinh (tic 14, céc hop chét c6 thé dugc tach, xac dinh ddc diém va thir nghiém hoat tinh
sinh hoc). Ngoai ra, tit ca cac t6 hop nho clia cdc nhom hoa hoc néu trong cac phuong
4n mo ta cac bién nay ciing dugc sang ché bao gém mot cach cu thé va duoc boc 10
trong ban mo ta nay chi nhu thé mai va moi td hop nhé cta cac nhém hoéa hoc nay
dugc boc 10 mot cach cu thé va rd rang.

Céng thic bit ky dugc md ta trong ban md ta nay duoc du tinh dai dién cho
hop chét c6 cong thirc cAu tric d6 cling nhu cac bién thé hodc cac dang xéac dinh. Vi
du, cong thirc d3 cho trong ban md ta nay dugc du tinh bao gdm dang triét quang,

hoiic mot hodc nhiéu chit ddng phéan dbi anh, chét ddng phan khong d6i quang, hodc
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chét ddng phan hinh hoc, hodc dang tautome, hodc hdn hop cua chung. Ngoai ra, cong
thirc da cho bét ky trong ban mo ta ndy con duge dung dé chi solvat, nhu hydrat,
solvat, hodc dang da hinh cua hop chét nay, hoic hdn hop cna ching. Cong thic da
cho bét ki trong ban mé ta ndy dugc ding dé chi cac dang vét 1y vo dinh hinh va/hodc
tinh thé cia hop chit. Cac hop chit dugc md ta trong ban mé ta ndy co thé 14 tinh
khiét theo phép phan tich, hodc hdn hop trong d6 hop chét chiém it nhat 50%, it nhat
70%, it nht 80%, it nhit 90%, it nhit 95%, hojc it nhit 98% trong luong cla hdn
hop.

Ngoai ra, khi cac d4u hiéu hodc khia canh cia cac phuong 4n theo sing ché
duoc mé ta theo cac nhoém Markush, nguoi co hiéu biét trung binh trong linh vuc nay
s& nhan thiy ring cic phuong 4n dugc mo t trong ban mo ta nay con duge md ta theo
thanh phdn hodc phan nhom cy thé bat ky ctia nhém Markush. Vi du, néu X duge mod
ta 1a dugc chon tir nhém bao gﬁ‘)m brom, clo va iot, yéu cAu bao ho dbi véi X 1a brom
va yéu ciu bao hd dbi véi X 1a brom va clo s& duoc mod ta day du.

Thuat ngit " & day" duoc dung dé chi toan bd ban mo ta nay.

Nhu dugc str dung trong ban mé ta ndy, cac dang sb it néi chung bao gém sd
nhiéu, trir khi duge chi 3. Cling luu y réng cac diém yéu cAu bao hd c6 thé duge phac
thao d8 loai trir phin ti thy ¥ bét ky. Nhu vay, tuyén bb nay dugc du tinh dong vai trd
co so tién d& dé sir dung thut ngft loai trir nhu “mot minh” “duy nhat” va thuat ngtt
twong tu lién quan dén viéc vién dan cac phén tr yéu cAu bao ho, hoic st dung gidi
han “phu dinh”.

Nhu duoc st dung trong bin mé ta ndy, cdc thut ngit “bao gdm” va “chira”
dugce st dung theo nghia mé, khong gidi han.

Nhu duoc st dung trong ban mo ta nay, “dbi tuong” (nhu & dbi twong diéu tri)
dugc dung dé chi dong vat c6 vi 13n d6ng vat khong phai dong vét c6 vi. Dong vat co
vii bao gdm, vi du, ngudi; linh truong khong phai ngudi, vi dy, khi khong dudi va khi;
va dong vat khong phdi linh trudng, vi du, chudt nhét, chudt céng, thd, cho, meo, gia
stic, ngua, ciru va dé. Dong vét khong phai dong vat c6 vl bao gém, vi duy, giun, c4 va
chim. Theo mdt s& phuong 4n, dbi tuong 1 ngudi.

Thuét ngl "vé thyc chét" khi dugc st dung trong ban md ta nay chi hoan toan

hogc hiu nhur hoan toan; vi du, hop phan "vé thuc chét khong chira" thanh phan hogc
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khéng c6 thanh phan nay hogc chira luong vét sao cho dic tinh chirc ning lién quan
bét k¥ ctia hop phin khong bi anh huong boi sy c6 mit cla lugng vét, hoic hop chit
"v& thuc chét tinh khiét" 13 c6 mit cac tap chét chi véi lwong vét khong dang ké.

Thuét ngt “axyl” dd duogc biét dén trong linh vuc nay va chi nhom duoc thé
hién bing cong thitc chung hydrocarbylC(O)-, t5t hon 13 alkylC(O)-.

Thuét ngit “axylamino” da duogc biét dén trong linh vyc nay va chi nhém amino
duoc thé biang nhém axyl va co thé duoc thé hién, vi du, bang coéng thirc
hydrocarbylC(O)NH-.

Thuét ngit “axyloxy” da dugc biét dén trong linh vuc ndy va chi nhém duoc thé
hién bing cong thirc chung hydrocarbylC(0)O-, t6t hon 13 alkylC(O)O-.

Thuat ngit “alkoxy” chi nhém alkyl, t6t hon 12 nhom alkyl thép, c6 oxy dugc
gén véi né. Cac nhom alkoxy dai dién bao gdm metoxy, etoxy, propoxy, tert-butoxy
va nhém tuong ty.

Thuat ngit “alkoxyalkyl” chi nhém alkyl dugc thé bing nhém alkoxy va c6 thé
duoc thé hién bing cong thitc chung alkyl-O-alkyl.

Thuét ngit “alkenyl”, nhu dugc sir dung trong ban md ta nay, chi nhom béo

7
AN

chira it nhat mot lién két d6i va duoc du tinh bao g(‘A)m ca "alkenyl khéng duoc theé" va

I3
A

"alkenyl dugc thé", alkenyl duoc thé chi cdc nhém alkenyl ¢ céc phan tir thé thay thé
hydro trén mot hodc nhidu cacbon ctia nhom alkenyl. Cac phan tt thé nay co thé xay
ra trén mdt hodc nhiéu cacbon duogc bao gém hodc khong dugc bao gém trong mat
ho#c nhiu lién két d6i. Hon nita, cic phén tir thé ndy bao gdm tat ca cac phn tir thé
duoc du tinh d6i v6i cac nhom alkyl, nhu duoc ban ludn ¢ dudi, ngoai trir khi tinh 6n
dinh bi ngan can. Vi dy, viéc thé cac nhom alkenyl béng mot hodc nhiéu nhém alkyl,
carboxyclyl, aryl, heteroxyclyl hodc heteroaryl 1a dugc du tinh.

Thuat ngit “alkynyl”, nhu dugc st dung trong ban md ta nay, chi nhém béo
chira it nhat mot lién két ba va duge du tinh bao gém c4 "alkynyl khong dugc thé" va
"alkynyl dugc thé", alkynyl dugc thé chi cdc nhém alkynyl c6 cac phén tir thé thay thé
mot hodc nhiéu hydro trén mét hodc nhidu cacbon ctia nhém alkynyl. Céc phén tir thé
nay co thé x4y ra trén mot hodc nhiéu cacbon duoc bao gém hodc khong dugc bao
gdm trong mot hodc nhidu lién két ba. Hon nita, cdc phan tir thé nay bao gdm tAt ca

cac phén tir thé duoc dy tinh d6i véi cac nhém alkyl, nhu duoc ban luén & trén, ngoai
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trir khi tinh 6n dinh bi ngin can. Vi dy, viéc thé cac nhom alkynyl bang mdt hodc
nhidu nhém alkyl, carboxyclyl, aryl, heteroxyclyl hodc heteroaryl 1a duoc dy tinh.

Nhém “alkyl” hoic “alkan” la hydrocacbon khéng thom mach thing hozc
mach nhénh ma no hoan toan. Thong thudng, cac nhém alkyl mach théng hoic mach
nhénh c6 tir 1 dén khoang 20 nguyén tir cacbon, nhu tir 1 dén 12 nguyén tir cacbon, tbt
hon 13 tir 1 dén khoéang 10, t&t hon 1a tir 1 dén 4 nguyén tlr cacbon, trir khi cé quy dinh
khac. Vi du vé& cic nhém alkyl mach thing va mach nhanh bao gbm metyl, etyl, n-
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isopentyl, tert-pentyl,
hexyl, isohexyl, pentyl va octyl. Cac nhém alkyl Ci-Ce mach théng ho#ic mach nhanh
con duge goi 1a nhém "alkyl thap".

Hon nita, thuat ngit "alkyl" (hodc "alkyl thip") nhu duge st dung trong khip
ban mo ta, vi du thuc hién sang ché va yéu cu bao ho bao gém cé4 "alkyl khdng duoc
th&" va "alkyl duoc thé", alkyl dugc thé chi cac nhom alkyl c6 cac phan tir thé thay thé
mot hodc nhiéu hydro trén mot hodc nhiéu cacbon ctia khung chinh hydrocacbon. Cac
phan tir thé nay, trir khi c6 quy dinh khac, c6 thé bao gdm, vi dy, halogen (nhu F, Cl,
Br hogc I), hydroxyl, cacbonyl (nhu carboxyl, alkoxycacbonyl, formyl hodc axyl),
thiocacbonyl (nhu thioeste, thioaxetat hodc thioformat), alkoxyl, phosphoryl,
phosphat, phosphonat, phosphinat, amino, amido, amidin, imin, xyano, nitro, azido,
sulfhydryl, alkylthio, sulfat, sulfonat, sulfamoyl, sulfonamido, sulfonyl, heteroxyclyl,
aralkyl, hoic nhém thom hodc thom di vong. Ngudi c6 hiéu biét trung binh trong linh
vuc ndy s€ hiéu ring chinh cic nhom duoc thé trén mach hydrocacbon cé thé duoc
thé, néu thich hop. Vi dy, céc phén tir thé ctia alkyl dugc thé c6 thé bao gdm céc dang
duoc thé va khong duge thé ctia cac nhém amino, azido, imino, amido, phosphoryl
(bao gdm phosphonat va phosphinat), sulfonyl (bao gdm sulfat, sulfonamido,
sulfamoyl va sulfonat), va silyl, cling nhu ete, alkylthio, cacbonyl (bao gdm keton,
aldehyt, carboxylat va este), haloalkyl (nhu -CFs, -CHF>, -CH,F,), -CN, va nhém
tuong tu. Céc alkyl dugc thé dugc 14y 1am vi du dugc md ta & dudi. Cac xycloalkyl c6
thé con dugc thé bing alkyl, alkenyl, alkoxy, alkylthio, aminoalkyl, alkyl dugc thé
cacbonyl, haloalkyl (nhu -CF3, -CHF>, -CH2F), -CN, va nhom tuong tu.

Thuat ngit “(ATOM);;” v6i j > i, khi dugce su dung két hop v6i nhom hoéa hoc,
nhu axyl, axyloxy, alkyl, alkenyl, alkynyl hodc alkoxy c6 nghia la bao gdm c4c nhém
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chtra tir i dén j (bao gdm i va j) nguyén ti. Vi dy, thuat ngit “Cxyalkyl” chi cac nhém
hydrocacbon no dugc thé hoic khong dugc thé, bao gdm céc nhom alkyl mach thing
va alkyl mach nhanh chira tir x dén y cacbon trong mach, bao gbm céc nhém haloalkyl
nhu -CFs, -CHF,, -CHoF, hodc 2,2,2-tirfloetyl, v.v.. Co alkyl chi nguyén tr hydro
trong d6 nhém nay & vi tri d4u tin cung, lién két néu & bén trong. Tuong tu, vi du, Cs-
sxycloalkyl chi xycloalkyl nhur dugc xac dinh trong ban mb ta nay cb 3 dén 6 nguyén
tir vong cacbon. Cac thudt ngit “Cayalkenyl” va “Cayalkynyl” dugc ding dé chi cac
nhém béo khdng no duge thé hoic khong dugce thé ¢6 do dai tuong tu va co thé dugc
thé bing céc alkyl dugc md ta & trén, song ching 14n luot chra it nhat mot lién két doi
hodc lién két ba.

Thust ngit “alkylamino”, nhu dugc sit dung trong ban md ta nay, chi nhom
amino dugc thé bang it nhé4t m6t nhém alkyl.

Thuét ngit “alkylthio”, nhu dugc sir dung trong ban m6 ta ndy, chi nhém thiol
duoc thé bang nhém alkyl va cé thé duoc thé hién bang cong thirc chung alkylS-.

Thuat ngit “hydrocarbyl”, nhu dugc sir dung trong ban mo ta nay, chi nhom
duoc lién két thong qua nguyén tir cacbon khong c¢6 phan tir thé =0 hodc =S, va
thuong c6 it nhat mot lién két cacbon-hydro va khung chinh cacbon so cép, nhung ¢6
thé tiy y bao gdm céac nguyén tr khéc loai. Do d6, cac nhém nhu metyl, etoxyetyl, 2-
pyridyl va triflometyl c6 thé duoc coi 1a hydrocarbyl dbi voi cac muc dich cua séng
ché, nhung céac phan tir thé nhu axetyl (co phan tir thé =0 trén cacbon lién két) va
etoxy (duoc lién két théng qua oxy, khong phai cacbon) khong dugc coi la
hydrocarbyl dbi v&i cac muc dich nay. Cc nhém hydrocarbyl bao gbm, nhung khong
giéi han &, aryl, heteroaryl, vong cacbon, heteroxyclyl, alkyl, alkenyl, alkynyl, va
dang két hop cua ching.

Céc thuét ngft “amin” va “amino” la d& dugc biét dén trong linh vyc nay va chi
ca amin khoéng dugc thé va amin duoc thé va cac mudi ctia ching, vi dy, nhém ¢6 thé
dugce thé hién bing

R3O R30

{——N/ i—N{—R”

R¥ hoic R®  trong d6 mdi R*® doc lap 1a hydro hodc nhém hydrocarbyl,
hodc hai R3® dugc két hop cling v6i nguyén tir N ma ching gin vao tao ra di vong cd

tr 4 dén 8 nguyén tir trong cAu triic vong.
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Thuat ngit “aminoalkyl”, nhu dugc st dung trong ban mé ta nay, chi nhom

alkyl duoc thé bing nhém amino.

Thu4t ngit “amit”, nhu dugce st dung trong ban m6 ta nay, chi nhom: R
trong d6 mdi R3® doc 14p 12 hydro hoic nhém hydrocarbyl, hodc hai R duoc két hop
cung véi nguyén tr N ma ching gin vio tao ra di vong c6 tir 4 dén 8 nguyén ti trong
cAu trac vong. |

Thuét ngit “carbamat” dd dugc biét dén trong linh vyc ndy va chi nhém

o o)
30 30
pde Ao
R® hojc R® trong d6 R® va R doc lap 1a hydro hoic nhém

hydrocarbyl, nhur nhém alkyl, hogc R* va R* két hop ciing véi (cac) nguyén tir xen
tao ra di vong c6 tir 4 dén 8 nguyén tir trong cAu tric vong.

Thuat ngit “halogen,” hodc “halogenua” dai dién cho clo, flo, brom hodc iot.
Thuét ngit “halo” dai dién cho flo, clo, bromo hodc iodo.

Thuat ngit “haloalkyl”, nhu duoc st dung trong ban m6 ta nay, chi nhom alkyl
c6 mdt hodc nhiéu phén tir thé halo, hodc mot, hai hodc ba phﬁn tir thé halo. Vi du vé
nhém haloalkyl bao gdbm —CFs, -CHoF, -CHF?2, -CHaBr, -CH2CFs va —CH,CHYF.

Thuét ngtr “nguyén tir khac loai”, nhu duge sir dung trong ban mo ta nay, chi
nguyén tr cia nguyén t6 bat ky khong phai cacbon hogc hydro. Cac nguyén tir khac
loai duoc léy lam vi du bao gém, nhung khéng gi6i han @, nito, oxy va luu huynh.

Thuit ngit “heteroalkyl”, nhu duge su dung trong ban md ta nay, chi mach no
hoiic khong no gdm céc nguyén tir cacbon va it nhét mét nguyén tr khac loai, trong do
khong c6 hai nguyén tir khéc loai lién keé.

Thuét ngit “aryl”, nhu dugc sir dung trong ban mo ta nay, bao gdm céc vong
thom mot vong no hodc khong no trong do6 mdi nguyén tir clia vong la cacbon. Tét
hon néu vong nay 1a vong ¢6 5 dén 7 canh, t&t hon néu 13 vong c6 6 canh. Thuat ngit
“aryl” con bao gdm cac hé vong nhiéu vong c6 hai hodc nhiéu vong trong d6 hai hodc
nhiéu cacbon 13 chung cho hai vong 1in k& trong d6 it nhéit mot vong 1a thom, vi dy,

vong con lai ¢6 thé 1a xycloalkyl xycloalkenyl, xycloalkynyl, aryl, heteroaryl va/hodc
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heteroxyclyl. Cdc nhém aryl bao gdm benzen, naphtalen, phenantren, phenol, anilin,
va nhém tuong tu.

Thuét ngit “aralkyl”, nhw duge st dung trong ban md ta ndy, chi nhom alkyl
duoc thé bang nhém aryl.

Nhém “aroyl”, khi thuit ngit duge sit dung trong ban mo ta nay, chi nhém aryl
dugce lién két thong qua nhém cacbonyl ngoai vong, nhu nhém benzoyl.

Thuét ngft “heteroaryl” , nhu dugc sir dung trong bin md ta nay, bao gbm hé
vong thom mdt vong duogc thé hoic khong duoc thé, tot hon 13 vong thom c6 5 dén 7
canh, t6t hon 12 vong c6 5 dén 6 canh, ciu trac vong ctia n6 bao gdm it nhat mot
nguyén tir khéc loai, tdt hon 12 mot dén bdn nguyén tir khac loai, t5t hon 13 mot dén
hai nguyén tir khac loai'. Vi du, heteroaryl c6 5 canh 12 furan, thiophen, pyrol, oxazol,
isoxazol, thiazol, isothiazol, pyrazol, imidazol, oxadiazol, thiadiazol, triazol, hodc
tetrazol. Theo vi du khic, heteroaryl ¢6 6 canh 1a pyridin, pyrazin, pyrimidin,
pyridazin hogc triazin. Thuét ngft “heteroaryl” con bao gbm cic hé vong “phiéu vong”
duoc thé hoic khong duge thé ¢6 hai hodc nhiu vong trong d6 hai hodc nhiéu cacbon
14 chung cho hai vong lién ké trong d6 it nhit mot vong 1a di vong thom, vi dy, céc
vong con lai c6 thé 1a xycloalkyl, xycloalkenyl, xycloalkynyl, aryl, heteroaryl va/hodc
heteroxyclyl.

Vi du minh hoa v& nhom heteroaryl bao g@)m, nhung khong gidi han &, céac thuc

thé sau, & dang cac nhém duogc lién két hop 1¢:
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Thuét ngit “heteroaralkyl” hodc “hetaralkyl”, nhu dugc st dung trong ban mo
ta ndy, chi nhom alkyl duge thé bang nhém heteroaryl.
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Nhom “heteroaroyl”, khi thuit ngit dugc sir dung trong ban md ta nay, chi
nhém heteroaryl dugc lién két thong qua nhém cacbonyl ngoai vong, tuong tu v6i
nhém benzoyl nhung trong d6 vong phenyl ctia nhém benzoyl dugce thay biang nhém
heteroaryl.

Cac thuat ngit “heteroxyclyl” va “di vong”, nhu dugc sir dung trong ban mo ta
nay, chi cac cAu truc vong khong thom duogc thé ho#c khong dugc thé, t5t hon 1a céc
vong ¢6 3 dén 10 canh, t6t hon 1a c4c vong c6 3 dén 7 canh, cAu tric vong cta ching
bao gém it nhat mét nguyén tir khac loai, t6t hon 12 mot dén bdn nguyén tir khéc loai,
t6t hon 12 mdt hodic hai nguyén tir khic loai. Cac thudt ngir “heteroxyclyl” va “di
vong” con bao gdm cac hé vong nhidu vong dugc thé hodc khong dugce thé c6 hai
ho#ic nhiéu vong trong d6 hai hodc nhiéu cacbon 14 chung cho hai vong 1ién ké trong
d6 it nhit mdt vong 1a di vong, vi du, cdc vong con lai co thé 1a xycloalkyl,
xycloalkenyl, xycloalkynyl, aryl, heteroaryl va/hoic heteroxyclyl. Céc nhém
heteroxyclyl bao gdm, vi du, piperidin, piperazin, pyrolidin, morpholin, lacton,
lactam, va nhom tuong tu.

Thuat ngit “heteroxyclylalkyl”, nhu dugc sir dung trong ban md ta nay, chi
nhom alkyl dugc thé bang nhém di vong tiry y dugc thé.

Thu4t ngft “vong cacbon”, nhur dugc sir dung trong ban md ta nay, chi vong no
hodc khong no trong dé mdi nguyén tir cuia vong 1a cacbon. Thuét ngit vong cacbon
bao gdm ca vong cacbon thom va vong cacbon khong thom. Céc vong cacbon khong
thom bao gdm ca vong xycloalkan, trong do tt ca cac nguyén tir cacbon déu no, va
vong xycloalken, vong nay chira it nhit mot lien két d6i. “Vong cacbon” bao gbm
vong mdt vong ¢d 3 dén 7 canh va vong hai vong c6 8 dén 12 canh. M&i vong cla
vong cacbon hai vong ¢ thd duoc chon tir vong no, vong khong no va vong thom.
Vong cacbon bao gbm céc phan tir cacbon hai vong trong d6 mdt, hai, ba nguyén tu
hoic nhiéu hon 14 chung giita hai vong. Thudt ngit “yong cacbon ngung tu” chi vong
cacbon hai vong trong d6 mdi vong ¢ chung hai nguyén tir 1ién k& véi vong con lai.
M3i vong clia vong cacbon ngung tu c6 thé duoc chon tir vong no, vong khong no va
vong thom. Theo mdt phuong an dugc 14y 1am vi dy, vong thom, vi du, phenyl, c6 thé
duge ngung tu voi vong no hodc khong no, vi du, xyclohexan, xyclopentan hodc

xyclohexen. T4 hop bit ky ctia cac vong hai vong no, khéng no va thom, khi héa tri
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cho phép, déu duoc bao gdm trong dinh nghia vong cacbon. Céc “vong cacbon™ dugc
ldy lam vi du bao gdm xyclopentan, xyclohexan, bixyclo[2.2.1]heptan, 1,5-
xyclooctadien, 1,2,3,4-tetrahydronaphtalen, bixyclo[4.2.0]oct-3-en, naphtalen va
adamantan. Cac vong cacbon ngung tu duoc l4y lam vi du bao gdm decalin,
naphtalen, 1,2,3,4-tetrahydronaphtalen, bixyclo[4.2.0]octan, 4,5,6,7-tetrahydro-1H-
inden va bixyclo[4.1.0]Thept-3-en. “Vong cacbon” c6 thé duoc thé & mot hodc nhiéu vi
tri bat ky c6 kha ning mang nguyén ti hydro.

Nhém “xycloalkyl”, nhu duge sir dung trong ban mo ta nay, chi hydrocacbon
vong no hoan toan. “Xycloalkyl” bao gdm cac vong mot vong va hai vong. Thong
thuong, nhém xycloalkyl mét vong c6 tir 3 dén 10 nguyén tir cacbon, t5t hon 14 c6 tr
3 d&n 8 nguyén tir cacbon, trir khi c6 quy dinh khac. Vong thir hai cua xycloalkyl hai
vong c6 thé duge chon tir cdc vong no, khong no va thom. Xycloalkyl bao gbm céc
phén tir hai vong trong d6 mot, hai, ba nguyén tr hodc nhiéu hon 13 chung gifta hai

~, 66

vong. Thuat ngit “xycloalkyl ngung tu” chi xycloalkyl hai vong trong d6 mdi vong c6
chung hai nguyén tu 1ién k& vé6i vong con lai. Vong thtr hai ctia xycloalkyl hai vong
ngung tu cé thé duoc chon tir cdc vong no, khong no va thom.

Thuat ngit “carboxyclylalkyl”, nhu duge sir dung trong ban mo ta nay, chi
nhém alkyl dugc thé bang nhom vong cacbon.

Nhém “xycloalkenyl”, nhu dugc st dung trong ban md ta ndy, chi hydrocacbon
vong chira mgt hodc nhidu lién két d6i. Nhom “xycloalkyny!l” 1a hydrocacbon vong
chtra mot hodc nhidu lién két ba.

Céc thudt ngit “polyxyclyl”, “da vong” va “nhiéu vong”, nhu dugc s dung
trong ban mo ta nay, chi hai hodc nhidu vong (vi dy, xycloalkyl, xycloalkenyl,
xycloalkynyl, aryl, heteroaryl va/hodc heteroxyclyl) trong d6 hai hodc nhiéu nguyén tir
13 chung cho hai vong 1idn k&, vi du, cac vong nay 1a “céc vong ngung tu”. Mbi vong
ctia hé nhiéu vong c6 thé dugc thé hoic khong duoc thé. Theo c4c phuong 4n xac
dinh, mdi vong ctia hé nhiéu vong chua tir 3 dén 10 nguyén tr trong vong, t6t hon 1a
tr 5 dén 7 nguyén tit trong vong.

Thuat ngit “cacbonat” di dugc biét dén trong linh vuc nay va chi nhém -OCO»-

R, trong d6 R3° 12 nhém hydrocarbyl.
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Thuat ngit “carboxy”, nhu dugc sir dung trong ban mé ta nay, chi nhém co6
cdng thic -CO2H.

Thuét ngit “este”, nhu dugc sir dyng trong ban mo ta nay, chi nhém -C(O)OR3®
trong d6 R3? 12 nhom hydrocarbyl.

Thut ngf “ete,” nhu dugc st dung trong ban md ta nay, chi nhém hydrocarbyl
duoc lién két thong qua oxy v6i nhém hydrocarbyl khac. Do d6, phén tir thé ete cua
nhém hydrocarbyl cé thé 13 hydrocarbyl-O-. Ete ¢ thé dbi xtmg hodic khong di
xtng. Vidu vé ete bao gém, nhung khong gidi han &, di vong-0O-di vong va aryl-O-di
vong. Ete bao gdm cac nhém “alkoxyalkyl”, cac nhom nay c6 thé dugc thé hién bing
cong thiic chung alkyl-O-alkyl.

Thuat ngit “sulfat” dd duoc biét dén trong linh vyc nay va chi nhém -OSOsH,
hodc mubi dugc dung cia nod.

Thuét ngit “sulfonamit” dd dugc biét dén trong linh vyc nay va chi nhém co6

- "o
cong thirc chung O R® hoic R® | trong d6 R? va R doc lap 1a hydro hodc
hydrocarbyl, nhu alkyl, hogc R* va R* duoc két hop cung véi (cac) nguyén tir xen
tao ra di vong c6 tir 4 dén 8 nguyén ti trong cAu tric vong.

Thuat ngtt “sulfoxit” da duoc biét d@én trong linh vuc nay va chi nhém -S(O)-
R3°, trong d6 R3° 12 hydrocarbyl.

Thuét ngt “sulfonat” da dugc biét dén trong linh vuc nay va chi nhém SOsH,
hodc mudi duge dung clia nd.

Thuat ngft “sulfon” da dugc biét dn trong linh vuc nay va chi nhém -S(O)-
R3°, trong d6 R3? 1a hydrocarbyl.

Thuét ngit “thioalkyl”, nhu dugc st dung trong ban mo ta nay, chi nhém alkyl
duoc thé bang nhém thiol.

Thuat ngit “thioeste”, nhu dugc sur dung trong ban mo ta nay, chi nhém -
C(0)SR*® hogic -SC(0)R*® trong d6 R* 12 hydrocarbyl.

Thuét ngit “thioete”, nhu dwoc s dung trong ban md ta ndy, twong duong voi
ete, trong d6 oxy dugc thay bang luu huynh.

Thuat ngit “ure” 1a dd dugc biét dén trong linh vuc nay va c6 thé duoc thé hién

bang cong thirc chung
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R® R® | trong d6 R® va R doc 1ap 1a hydro hodc hydrocarbyl, nhu alkyl, hodc
khi c¢6 mit R? duoc két hop ciing véi R3 va (cac) nguyén tir Xen tao ra di vong ¢ tir
4 dén 8 nguyén tir trong cAu trtic vong.

Thuat ngit “dugc thé”, nhu dugce sir dung trong ban md ta ndy, chi cdc nhém co
céc phin tir thé bang cach thay thé mot hodc nhiéu hydro trén mot hodc nhiéu cacbon
cua khung chinh. Luu y réng “su thé” hodc “duoc thé béng” bao gém diéu kién mic
dinh rdng sy thé nay 1a theo héa tri cho phép ctia nguyén tir dugc thé va phin tir thé,
va su thé nay tao ra hop chit 6n dinh, vi du, hop chét nay khong tu phét trai qua su
bién ddi nhu bﬁng cach sép Xép lai, vong héa, loai bo, v.v.. Nhu duge st dung trong
ban mo ta nay, thudt ngit “dugc thé” dugc du tinh bao gém tAt ca cac phén ttr thé cho
phép cua céc hop chét hitu co. Theo khia canh rong, cac phan tir thé cho phép bao
gdm céc phan tir thé vong va khong vong, mach nhanh va khong mach nhanh, vong
cacbon va di vong, thom va khong thom ctia céc hop chét hitu co. Céc phan tit thé cho
phép co thé 12 mot hogic nhidu va gidng hoic khac véi cac hop chét hiru co thich hop.
Nhim muc dich cta sang ché, nguyén tir khac loai nhur nito c6 thé c6 cac phin tir thé
hydro va/hodc cac phén tir thé cho phép bét ky cta cac hop chét hitu co dugc md ta
trong ban md ta niy ma dap Ung cac héa tri cua nguyén tir khéc loai. Theo mét s6
phuong an, “dugc thé” c6 nghia 12 nhém cu thé mang mot, hai hodc ba phﬁn tt thé.
Theo cic phuong an khéc, “dugc thé” c¢6 nghia 1a nhém cu thé mang mdt hodc hai
phan tir thé. Theo céc phuong 4n khéc nita, “dugc th&” chi nhém cu thé mang mot
phén tir thé.

Céc phin tir thé c6 thé bao gdm cac phin tir thé bét ky duge mo ta trong ban
md ta ndy, vi du, halogen, hydroxyl, cacbonyl (nhu carboxyl, alkoxycacbonyl, formyl
hodc axyl), thiocacbonyl (nhu thioeste, thioaxetat ho#c thioformat), alkoxyl,
phosphoryl, phosphat, phosphonat, phosphinat, amino, amido, amidin, imin, xyano,
nitro, azido, sulfhydryl, alkylthio, sulfat, sulfonat, sulfamoyl, sulfonamido, sulfonyl,
heteroxyclyl, aralkyl, hodc nhém thom hodc thom di vong. Ngudi ¢6 hiéu biét trung
binh trong linh vyc nay s& hiéu ring chinh cac phén tir thé c6 thé dwoc thé, néu thich
hop.
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Trir khi ¢6 quy dinh khac 13 “khéng dugc thé”, cac tham chiéu dén cc nhom
hoéa hoc trong ban md ta ndy dugc hiéu 12 bao gdm c4c bién thé dwoc thé. Vi dy, tham
chiéu dén nhom “aryl” dugc du tinh bao gdm ca bién thé dugc thé va bién thé khong
duge thé. Thuat ngit “khdng dugc thé” chi nhém cu thé khong mang cac phan tir thé.

Thuét ngit “tuy y dugc thé”, nhu dugc st dung trong ban md ta nay, c6 nghia 1a
su thé 13 tuy y va do d6 c6 th& nguyén tir hoic nhom dugc chi rd 1a khong dugce thé.

Phin tir thé hai 1in bét ky tham chiéu t6i trong ban mo ta nay bao gbm cac kha
ning gén khi nhiéu hon mot kha ning nay dugc phép. Vi du, tham chiéu toi phan tir
thé hai 14n -A-B-, trong d6 A # B, chi phén tir thé hai 1An nay v&i A gin vé6i thanh
phan duoc thé thir nhét va B gén v6i thanh phan duoc thé thtt hai, va n6 ciing chi phan
tir thé hai 1An nay véi A gén véi thanh phan duoc thé thir hai va B gén véi thanh phan
dugc thé thir nhét.

A%

“Nhém bao v&”, nhu dugc sir dung trong ban md ta nay, chi nhém nguyén tu,
khi duge gén v6i nhém chie phan tng trong phan ti, che giu, lam gidm ho#ic ngin
ngira kha ning phén tng ciia nhém chuc. Thong thudong, nhom bao vé ¢ thé duoc
loai bé mot cach chon loc néu cn trong qua trinh tbng hop. Vi du vé& nhom bao vé ¢
thé duge tim thiy trong Greene and Wuts, Protective Groups in Organic Chemistry,
314 Bd., 1999, John Wiley & Sons, NY va Harrison et al., Compendium of Synthetic
Organic Methods, Vols. 1-8, 1971-1996, John Wiley & Sons, NY. Cac nhém bao vé
nito dai dién bao gém, nhung khong giéi han ¢, formyl, axetyl, trifloaxetyl, benzyl,
benzyloxycacbonyl (“CBZ”), tert-butoxycacbonyl (“Boc”), trimetylsilyl (“TMS”), 2-
trimetylsilyl-etansulfonyl ~ (“TES”), trityl va cac nhém trityl duoc thé,
alyloxycacbonyl, 9-fluorenylmetyloxycacbonyl (‘FMOC”), nitro-veratryloxycacbonyl
(“NVOC”) va nhém twong tw. Cac nhom bao vé hydroxyl dai dién bao gbm, nhung
khong giéi han &, cdc nhom bao v¢ trong d6 nhém hydroxyl dugc axyl héa (este hoa)
hodc dugc alkyl héa nhu benzyl va trityl ete, cling nhu alkyl ete, tetrahydropyranyl
ete, trialkylsilyl ete (vi du, cac nhom TMS hoic TIPS), glycol ete, nhu céc dAn xuét
etylen glycol va propylen glycol va alyl ete.

Thuét ngit "duoc dung" dugc st dung trong ban md ta nay chi cac hop chét, vat
liéu, hop phﬁn, va/hodc dang liéu, trong pham vi danh gid y khoa tdt, thich hop dé st

dung tiép xtic v6i md ciia ngudi va dong vat ma khong gy ddc, kich tng, ddp ung di
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g quéa mc, hodc vén d& hoic bién ching khéc, twong ximg vai ty 1€ 1oi ich/nguy co
hop ly.

“Mubi dugc dung” dugc dung d8 chi mudi cua axit hoic bazo ty do ctia hop
chét duge trinh bay trong ban m6 ta nay ma khong doc, dung nap sinh hoc, hodc thich
hgp sinh hoc d8 dung cho dbi tuong. N6i chung, xem S.M. Berge, et al.,
“Pharmaceutical Salts,” J. Pharm. Sci., 1977, 66, 1-19. Cac mubi duge dung duoc vu
tién 1a cac mudi co tic dung dugc ly va thich hop dé tiép xic v6i md cua dbi twong ma
khong giy doc, kich tng hodc dap ung di ing qua muc. Hop chit duoc md ta trong
ban mo ta ndy co thé c6 nhém axit hoan toan, nhém bazo hoan toan, ca hai loai nhom
chirc, hodc nhiu hon mot nhém mdi loai, va do d6 phan tng véi nhiéu bazo vd co
hodc hitu co, va céc axit vd co va hitu co, tao ra mudi dugc dung,.

Pébi voi hop chét dugc md ta trong ban md ta ndy chira nhom bazo, nhu amin,
mubi duge dung c6 thé duge didu ché bang phuong phap thich hop bht ky ¢6 thé sir
dung trong linh vyc nay, vi dy, Xt ly bazo tu do bang axit vo co, nhu axit clohydric,
axit bromhydric, axit sulfuric, axit sulfamic, axit nitric, axit boric, axit phosphoric, va
axit twong tu, hodc béng axit hitu co, nhu axit axetic, axit phenylaxetic, axit propionic,
axit stearic, axit lactic, axit ascorbic, axit maleic, axit hydroxymaleic, axit isethionic,
axit suxinic, axit valeric, axit fumaric, axit malonic, axit pyruvic, axit oxalic, axit
glycolic, axit salixylic, axit oleic, axit palmitic, axit lauric, axit pyranosidyl, nhu axit
glucuronic hogc axit galacturonic, axit alpha-hydroxy, nhu axit mandelic, axit xitric,
hodc axit tartaric, axit amin, nhu axit aspartic hodc axit glutamic, axit aromatic, nhu
axit benzoic, axit 2-axetoxybenzoic, axit naphtoic, hodc axit xinamic, axit sulfonic,
nhu axit laurylsulfonic, axit p-toluensulfonic, axit metansulfonic, hodc axit
etansulfonic, hodc hdn hgp tuong thich bét ky ctia cac axit nhur cic axit duge 14y 1am
vi du trong ban mo ta nay, va axit khac b4t ky va hdn hop cua ching ma dugc coi la
twong duong hodc cic thay thé chip nhan duoc béng k¥ ning trung binh trong linh
vuce k¥ thut nay.

Péi v6i hop chét duge md ta trong ban mo ta nay chtra nhém axit, nhu nhém
axit carboxylic, cac mudi cong bazo co thé duoc diéu ché bang phuong phép thich
hop bét ky c6 thé stt dung trong linh vuc nay, vi dy, xu ly hop chit nay bang luong du

bazo mong mudn, nguyén chit hoic trong dung mdi tro thich hop. Vi du v& mudi
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cong bazo dugce dung bao gém, nhung khong gidi han &, cac mubi lithi, natri, kali,
canxi, amoni, kém ho#c magie, hodc cic mudi kim loai khéc; cac mudi amino hitu co,
nhu, cic mudi alkyl, dialkyl, trialkyl hoc tetra-alkyl amoni.

Céc vi du khac v& mubi dugc dung bao gbém, nhung khong gi6i han o,
camsylat, sulfat, pyrosulfat, bisulfat, sulfit, bisulfit, phosphat, monohydro-phosphat,
dihydrophosphat, metaphosphat, pyrophosphat, clorua, bromua, iodua, axetat,
propionat, decanoat, caprylat, acrylat, format, isobutyrat, caproat, heptanoat, propiolat,
oxalat, malonat, suxinat, suberat, sebacat, fumarat, maleat, butyn-1,4-dioat, hexyn-1,6-
dioat, benzoat, clobenzoat, metylbenzoat, dinitrobenzoat, hydroxybenzoat,
metoxybenzoat, phtalat, sulfonat, metylsulfonat, propylsulfonat,  besylat,
xylensulfonat, naphtalen-1-sulfonat, naphtalen-2-sulfonat, phenylaxetat,
phenylpropionat, phenylbutyrat, xitrat, lactat, v-hydroxybutyrat, glycolat, tartrat va
mandelat. Danh muc céc mudi duoc dung thich hop khic dugc tim thiy trong
Remington's Pharmaceutical Sciences, 17t Edition, Mack Publishing Company,
Easton, Pa., 1985.

Céc dang trung tinh cta hop chét tdt hon 1a dugc tai tao bing cach cho mubi
tiép xtic v6i bazo hodc axit va tach hop chét gbc theo cach thong thuong. Dang gbe
cua hgp chit khac véi cac dang mubi & mot sd dic tinh vat ly xac dinh, nhu d6 hoa tan
trong cac dung mdi phan cuc, song cac mudi ndy 13 twong duong véi dang gbc clia
hop chét ddi véi cac muc dich clia sang ché.

Thudt ngi “tidn dugc chat” dugc dung dé chi cac hop chét, trong céc didu kién
sinh ly, duoc chuyén héa thanh cac chét c6 tac dung diéu tri clia séng ché, vi du, hop
chét dugc mo ta trong ban md ta nay. Phuong phép chung 8 tao ra tién dugc chit 1a
bao gdbm mot hodc nhidu nhém duogc chon duge thuy phan trong cac diéu kién sinh ly
thu dugc phan tr mong mubn. Theo cic phuong 4n xac dinh, tidn dugc chét dugc
chuyén hoéa béng hoat tinh enzym cua dong vat chi. Vi dy, tién chét c6 nhom nitro
trén vong thom cé thé duoc khir bing reductaza dé tao ra nhém amino mong mubn
ctia hoat chit twong ung in vivo. Theo vi du khéc, cac nhom chirc nhu hydroxyl,
cacbonat, hodic axit carboxylic trong hop chit gbc dugc thé hién dudi dang este, este
nay c6 thé dugce c4t bing esteraza. Ngoai ra, cic nhém amin trong hop chit gbc c6 thé

duge thé hién dudi dang, nhung khong gi6i han 6, carbamat, N-alkyl hoa hodc N-axyl
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héa (Simplicio et al, “Prodrugs for Amines,” Molecules, (2008), 13:519-547). Theo
c4c phuong an xac dinh, mot sb hoic toan bd hop chit dugc md ta trong ban mo ta
nay trong ché phim néu trén c6 thé duoc thay bing tién dugc chét thich hop tuong
ung.

"Tién dugc chit duoc dung” 1a tién dugc chét khong ddc, dung nap sinh hoc,
hodc thich hgp sinh hoc dé dung cho déi twong. Cac quy trinh minh hoa dé chon va
didu ché cac din xuét tidn duoc chét thich hop dugc md ta, vi du, trong “Design of
Prodrugs”, ed. H. Bundgaard, Elsevier, 1985.

“Chét chuyén héa cé hoat tinh dugc ly” hodc “chit chuyén hoéa” chi san phém
¢6 hoat tinh dugc 1y cta qud trinh chuyén hoa/cai bién sinh hoa ciia hop chét duge md
ta trong ban mo ta nay, vi dy, hop chét c¢6 cong thuc (1), (Ta) hodc (Ib) hodc mudi ctia
né, trong cac diéu kién sinh ly, vi dy, thdng qua con duodng enzym xac dinh. Vi du,
chét chuyén héa oxy hoa dugc tao ra béng cach oxy hoa hop chét gbc trong qua trinh
chuyén héa, nhu oxy héa vong pyridin thanh pyridin-N-oxit. Theo vi du khac, chit
chuyén héa oxy héa dugc tao ra bang cach khir metyl cia nhém metoxy tao ra nhom
hydroxyl.

Tién duoc chét va chét chuyén héa co6 hoat tinh ctia hop chét c6 thé dugc xac
dinh bang céac k¥ thut thong thuong da biét hodc c6 thé sir dung trong linh vuc nay.
Vi du, xem Bertolini et al., J. Med. Chem. 1997, 40, 2011-2016; Shan et al., J. Pharm.
Sci. 1997, 86 (7), 765-767; Bagshawe, Drug Dev. Res. 1995, 34, 220-230; Bodor, Adv.
Drug Res. 1984, 13, 255-331; Bundgaard, Design of Prodrugs (Elsevier Press, 1985);
va Larsen, Design and Application of Prodrugs, Drug Design and Development
(Krogsgaard-Larsen et al., eds., Harwood Academic Publishers, 1991).

Céac hop chét c6 cong thirc (D), (Ta), (Ib), (I), (1Ta), (I, (ITa), (IV), (IVa), (V)
va (Va), nhu dugc bdc 1§ trong ban mo ta nay, cling co thé ton tai dudi cac dang
“solvat” hodc “hydrat”. “Hydrat” la hop chét ton tai trong hop phan véi céc phén tir
nuéc. Hop phan ndy bao gbm nuéc theo hé sd ty lugng, nhu monohydrat hodc
dihydrat, hodc ¢ thé bao gdm nude véi lwong ngau nhién. “Solvat” la hop phan tuong
tu ngoai trr & chd dung mdi khong phai 1a nuéc, nhu voéi metanol, etanol,
dimetylformamit, dietyl ete va loai tuong tu thay cho nudc. Vi du, metanol hodc

etanol c6 thé tao ra “alcoholat”, cac dung mdi nay co thé theo hé sb ty luong hodc
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khong theo hé s ty lugng. Hon hop clia céc solvat hogc hydrat nay cling c6 thé duoc
didu ché. Ngudn solvat hogc hydrat ndy c6 thé 12 tir dung méi dung cho viéc két tinh,
¢6 siin trong dung méi ding cho viéc diéu ché hogc két tinh, hoic ngéu nhién c6 dung
moi nay.

Cac hop chét theo sang ché, bao gff)m mubi duoc dung va tién dugc chit cua
chung, cé thé ton tai & dang da hinh, dang da hinh gia, hodc ¢ trang thai v6 dinh hinh.
Thuét ngit “dang da hinh”, nhu duge st dung trong ban md ta nay, chi cidc dang két
tinh khac nhau cua cung hop chét va cac dang phén tir trang thai rén khac bao gdm
dang da hinh gia, nhu hydrat, solvat, hodc mubi ciia cing hop chét. Cac dang da hinh
Két tinh khéc nhau c6 cac ciu truc tinh thé khac nhau do mutc d9 lén chit khac nhau
cta cic phan t trong mang, bdi cac thay ddi vé& nhiét do, ap suit, hodc cac bién dbi
trong qué trinh két tinh. Cac dang da hinh khac nhau vé céc dic tinh v4t Iy cta ching,
nhu cac dic tinh nhidu xa tia X, do dn dinh, diém néng chay, do hoa tan, hodc ty 1&
hoa tan trong cic dung méi xac dinh. Do d6, céc dang da hinh két tinh 13 c4c khia
canh quan trong trong viéc phat trién cac dang lidu thich hgp trong nganh dugc.

Sang ché cling d& cap dén hop chét dugc phan 1ap c6 cong thic (I), (Ia), (Ib),
(ID), (ITa), (IID), (1a), (IV), (IVa), (V) hodc (Va). Thuit ngit “hop chét dugc phan 1ap”
chi ché phim chira hop chét c6 cong thic (1), (Ta), (Ib), (ID), (Ia), (), (IITa), (IV),
(IVa), (V), hoac (Va), hodc hdn hop ctia hop chét c6 cong thuc (D), (Ta), (Ib), (1), (Ta),
(IID), (Il[a), (IV), (IVa), (V) hodc (Va), trong do hop chat duge phan 1ap da duge tach
ra khoi céc chét phan tmg dugce sit dung, va/hodc céc san phém phu duoc tao ra, trong
qué trinh tdng hop hop chit hoic cac hop chit. “Dugc phén 1ap” khong c6 nghia 1a
ché phim tinh khiét v& mat ky thuat (ddng nhét), song dit tinh khiét dé hop chét &
dang trong do no co thé dugc st dung dé diéu tri. Tét hon néu “hop chit duoc phan
14p” chi ché pham chira hop cht c6 cong thice (D), (Ta), (Ib), (ID), (la), (II), (Ia),
(IV), (IVa), (V) hodc (Va) hodc hdn hop ctia hop chét c6 cong thic (I), (Ia), (Ib), (II),
(ITa), (1), (ITa), (IV), (IVa), (V) hodc (Va), chura hop chit duoc chi rd hodc hdn hop
cua hop chét c6 cong thirc (1), (Ia), (Ib), (D), (Ia), (I1D), (IIIa), (IV), (IVa), (V) hodc
(Va) vdi luong it nhit 10 phan trim trong lugng theo tdng trong luong. Tt hon néu
ché pham chira hop chét duoc chi 3 hodc hdn hgp cia cac hop chit v6i luong it nhat
50% trong lugng theo téng trong luong; t5t hon 13 it nhit 80% trong luong theo téng
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trong lugng; va t5t hon nhAt 13 it nhét 90%, it nhit 95% hogc it nhit 98% trong lugng
theo tdng trong lugng cia ché pham.

Céac hop chit theo sang ché va cic chét trung gian c6 thé duoc phén 18p tir cac
hdn hgp phan (mg va dugc tinh ché bang cac k¥ thut chuin nhu loc, chiét cht long-
chit 16ng, chiét pha rén, chung cét, két tinh lai hodc séc ky, bao gbm sic ky cot nhanh,
hodc HPLC.

Hién tugng dong phan va hién tuong tautome trong cac hop chét dugc mo ta
Hién twong tautome

Theo séng ché, luu y réng hop chét dugc mo ta trong ban md ta nay hodc mubi
ctia né c6 thd ¢6 hién tuong tautome theo d6 hai hop chét héa hoc c6 kha nang chuyén
ddi qua lai d& dang béng céch trao ddi nguyén tir hydro gifta hai nguyén tir, ma mdi
nguyén tir tao ra li€n két cong hoa tri. Do cac hop chét tautome tdn tai cAn bing dong
v6i nhau nén chung c¢6 thé dugce coi 1a cic dang d6ng phan khac nhau cta cing hop
chét. Luu ¥ rang hinh v& cong thirc trong ban mo ta nay co thé chi dai dién cho mot
trong sb cac dang tautome c6 thé c6. Tuy nhién, cling luu y réng sang ché bao ham
dang tautome bét ky, va khong dugc gidi han & mot dang tautome bat ky duoc st
dung trong hinh v& cong thirc. Hinh v& cong thirc trong ban mo ta nay co thé chi dai
dién cho mdt trong sb cac dang tautome c6 thé ¢6 va luu y ring sang ché bao ham tat
ca cac dang tautome cuia cac hgp chét dugce v& khong chi cac dang thich hop @& thé
hién béng hinh v& trong ban md ta nay. Vi du, hién tugng tautome coO thd duoc thé
hién bang nhém pyrazolyl duge lién két nhu duoc bidu thi bang dudng lugn séng.
Mic du c& hai phan tir thé déu dugc goi 1a nhom 4-pyrazolyl, 13 rang ring nguyén tir

nito mang nguyén tir hydro trong mdi cAu tric 12 khac biét.

I

Hién tuong tautome nay co thé ciing xay ra véi cac pyrazol dugc thé nhu 3-
metyl, 5-metyl, hodc 3,5-dimetylpyrazol, va loai tuong tu. Vi du khac v& hién tugng
tautome 13 hién tuong tautome amido-imido (lactam-lactim khi tao vong), nhu dugc
thdy trong cac hop chét di vong mang nguyén tir oxy trén vong 1ién k& nguyén ti nito

trén vong. Vi dy, can bang:
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trong ban mo ta ndy dudi dang mot tautome con dy tinh bao gbm tautome con lai.

1a vi du vé& hién tuong tautome. Do dd, cau truc duogc v€

Hién twong dong phdn quang hoc

Luu ¥ ring khi cac hop chét theo sang ché chira mot hodc nhiéu tAm khéng dé6i
xtmg, cac hop chat ndy c6 thé tdn tai &, va c6 thé duoc phan 18p dudi, cdc dang dong
phan di anh hozc khong dbi quang tinh khiét hogc dudi dang hdn hop triét quang. Do
d6, séng ché bao gdm céc chét ddng phan d6i anh (ddng phan dbi quang), chét ddng
phén khong d6i quang, chét triét quang (raxemat) c6 thé c6 bat ky & dang tinh khiét
cua ching hodc cac hdn hgp cua chung, va cac mudi cia chung, ciia cac hop chét theo
sang ché.

Céc chit ddng phén tao thanh do sy c6 mit cua tam khong dbi xung bao gdm
cdp chét dong phan khong chdng chap duoc goi 12 “céc chat ddng phan dbi anh”. Céc
chét ddng phan déi anh don 1& cta hop chit tinh khiét c6 tinh quang hoat, #kc I,
chung ¢6 kha ning lam quay mat phing 4nh sang phén cyc. Cic chit ddng phan dbi
anh don 1& duoc ky hiéu theo hé théng Cahn-Ingold-Prelog. Thi tw uu tién cla cac
phén tir thé duoc phan hang trén co s& trong luong nguyén ti, trong luong nguyén tu
cao hon, nhu duoc x4c dinh bing quy trinh hé théng, c6 thir hang wu tién cao hon. Khi
thir hang wu tién cua bbn nhém duoc xac dinh, phan tir c6 hudng sao cho nhém c6 thir
hang thip nhat huéng ra xa ngudi quan sat. Tiép theo, néu thtt hang giam cua céc
nhém con lai quay theo chidu kim ddng hd, phan tir duogc ky hiéu 1a (R) va néu thi
hang gidm cta cac nhém con lai quay ngugc chidu kim ddng ho, phan t duge ky hiéu
14 (S). Trong vi du trong So dd 14, tht hang Cahn-Ingold-Prelog 1a A>B > C > D.
Nguyén tir c6 thir hang thap nhét D hudng ra xa ngudi quan sat.

A A
c B B c
CAu hinh (R) CAu hinh (S)

Theo cic phuong an xac dinh, duge phim c6 thé duge 1am gidu dé chira mot
chit ddng phan dbi anh chiém wu thé cta hop chat (vi du, hop chét c6 cong thuc (D),

(Ia) hodc (Ib)). Ho6n hop duge 1am giau v& mit ddng phan dbi anh c6 thé bao gdm mot
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chét déng phan dbi anh voéi lugng, vi duy, it nhét 60 phﬁn tram mol, hodc tot hon 12 it
nhét 75, 90, 95, hodc thdm chi 99 phén trim mol. Theo c4c phuong an xac dinh, hop
chit theo sang ché c6 thé c6 nhiéu hon 30% ee (ee: lugng du ddng phan dbi anh, do
gidu ddng phan dbi anh), 40% ee, 50% ee, 60% ee, 70% ee, 80% ee, 90% ee, hodc
tham chi 95% ee hogc 16n hon. Theo cdc phuong an xac dinh, hop chit dugc lam giau
mot chét ddng phan déi anh v& ban chét khong chira chit dong phan d6i anh con lai,
trong d6 v& ban chét khong chira (hAu nhu khong chira) c6 nghia 1a chét nghién ctru c6
mit v6i lugng nhd hon 10%, hodc nho hon 5%, hodc nho hon 4%, hodc nho hon 3%,
hodic nho hon 2%, hodc nhé hon 1% so vai lugng chét dong phan ddi anh con lai, vi
du, trong hop phan hoic hdn hop hop chét. Vi dy, hop phin hodc hén hop hop chét
chita 98 gam chét dong phén @51 anh thtr nhat va 2 gam chét ddng phan ddi anh thir
hai, n6 c6 thé dugc coi 1a chta 98 phan trim mol chit ddng phén ddi anh thu nhit va
chi chira 2% chit ddng phéan ddi anh thir hai.

Theo cac phuong an xac dinh, cdc hop chét theo sang ché c6 th ¢6 nhiéu hon
mdt tam 1ap thé. Theo céc phwong 4n nay, cac hop chét theo sang ché co thé duge lam
giau mot hodc nhiéu chit ddng phan khong dbi quang. Vi duy, hop chit theo sang ché
c6 thé c6 16n hon 30% de (de: luong du ddng phan khong doi quang, do giau ddng
phan khong dbi quang), 40% de, 50% de, 60% de, 70% de, 80% de, 90% de, hodc
tham chi 95% de hodc 16n hon.

Céc chit ddng phan quang hoc dugc phan 18p cd thé duge tinh ché tir cdc hdn
hop triét quang bing cic k¥ thuat tich khong d6i xtmg da dugc biét 13, nhu nhung
khoéng gidi han 6, sic ky thong thuong va séc ky do pha, va két tinh. Theo mdt trong
sb cac phuong phap nay, hon hop triét quang cta hop cht theo sang ché, hodc chat
trung gian khong dbi xing cua nd, dugc tach ra béng cich st dung mubi khong ddi
xtmg hosc duge thyc hién trén cot Chiralcell OD. Cot nay duge hoat dong theo hudng
din cia nha san xuét.

Céc chit ddng phan quang hoc dugc phan 18p (cac hop cht tinh khiét vé& mit
ddng phan dbi anh) ciing c6 thé dugc didu ché bing cach st dung céc chét trung gian
hodc chét xtc tic khong dbi xtmg trong qua trinh tbng hop. Khi chit trung gian tong
hop khong d6i xtng dugc st dung, tim quang hoc (tam khong d6i xtmg) c6 thé duoc

bao toan ma khong trié€t quang hda qua phén con lai ciia quy trinh didu ché, nhu duoc
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biét 8 trong linh vuc nay. Chét xuc tac khong dbi ximg c6 thé dugc sir dung it nhit 1a
tao ra mirc d tinh khiét vé mat ddng phan dbi anh xéac dinh cho céc sin phim clia cic
phan mg dugc xuc tac boi chit xtic tic khong dbi xting ndy. Va, trong mot s6 trudong
hop, cac hop chit ma it nhét 12 c6 méc d¢ lam gidu dong phan dbi anh xéc dinh c6 thé
duoc thu b'fmg c4c quy trinh vat ly nhu két tinh chon loc cac mubi hodc cc phirc chét
dugc tao ra véi cac chét phu trg khong dbi xtng.

Cac hop cht theo sang ché c6 thé ton tai & cc dang d6ng phén hinh hoc hodc
ddng phéan 13p thé cu thé. Sang ché dé cap dén tAt ca cac hop chét ndy, bao gdm céc
tautome, cac chét dé)ng phén cis va trans, cac chét déng phan ddi anh R va S, céc chét
ddng phan khong dbi quang, cac chit ddng phan (D), cac chit ddng phan (L), cac hén
hop triét quang ctia ching, va céc hén hop khic cua ching, nhu duge bao trum trong
pham vi clia sang ché. Tét ca cac dang tautome d&u duge bao gdm trong séng ché. Cac
nguyén tir cacbon khong d6i xtng khéc c6 thé c6 mat trong phan tir thé nhu nhém
alkyl. T4t ca céc chét ddng phan nay, cling nhur cic hdn hop cua ching, dy tinh duge
bao gdm trong sang ché, trir khi hoa hoc 1ap thé hodc dang d6ng phan dugc chi rd.
Hién tuong dong phdn quay

Luuy rE'mg do cac dic tinh héa hoc (tikc la, cong hudng thém dic tinh li€n Kkét
d6i x4c dinh cho lién két C-N) quay gi6i han quanh lién két amit (nhu duge minh hoa
& dudi) c6 thé quan sat thiy céc loai chét ddng phan quay riéng biét, trong cc truong
hop x4c dinh, tich dugc cac loai ndy (xem © dudi). Ciing luu y ring céc yéu td céu
trac xac dinh, bao gdm khéi khong gian hodc céc phén tir thé trén nito ctia amit, c6 thé
ting cuong do bn dinh cua chit ddng phan quay téi mtc hop chét c6 thé dugc tach ra
duéi dang, va ton tai khong dirt khoat, dudi dang chét ddng phan quay 6n dinh duy
nhat. Do d6, sang ché bao gdm céc chit ddng phén quay 6n dinh bét ky c6 cong thirc
(I) ma ¢ hoat tinh sinh hoc trong diéu tri bénh ung thu hodc céc tinh trang bénh tang
sinh khéc. Quay gidi han

Q /A hindered rotation X /B
N B N
Hién tuwong dé‘ng phdn vi tri
Céc hop chét duge vu tién theo sing ché ¢6 su sip xép khong gian cu thé cta

céc phan tir thé trén cac vong thom, diéu nay lién quan dén moi quan hé hoat tinh cau
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triic duoc biéu 16 béi 16p hop chét nay. Thong thuong, sy sép xép thay thé nay duogc
ky hiéu bing hé théng dénh s6; tuy nhién, cac hé théng dénh so thudng khong nhét
quén giita cac hé vong khac nhau. Trong céc hé thom ¢6 6 canh, cac sip xép khong
gian dugc chi rd bing danh phap chung “para” dbi véi thé & vi tri 1,4, “meta” dbi véi

thé & vi tri 1,3 va “ortho” d6i voi thé & vi tri 1,2 nhu duoc thé hién & duéi.

P
M M
0 PR
parc e —
Ddnh déu dong vi trong cdc hop chét dwoc mé ta

Sang ché ciling bao gdm tat ca cac hop chit duoc danh déu dong vi duoc dung
[vi du, hop chét c6 cong thic (1), (Ta), (Ib), (II), (Ia), (11D), (Ila), (IV), (IVa), (V) hodc
(Va)]. Hop chét "dwoc danh déu ddng vi" hodc "dugce ddnh d4u phéng xa" 1 hop chit
trong d6 mot hodc nhiéu nguyén tir dugc thay thé bing nguyén tir c6 khéi luong
nguyén tr hodc s6 khéi khac voi khéi luong nguyén tir hodc s6 khéi thuomg dugce tim
thdy trong tu nhién (tirc 13, c6 mit ty nhién). Vi duy, theo cac phuong an xac dinh,
trong cac hop chét [vi dy, hop chét ¢6 cong thic (D), (Ta), (Ib), (D), (Ila), (1), (1),
(IV), (IVa), (V) hodc (Va)], nguyén ti hydro dugc thay thé bing mot hoic nhiéu
doteri hodc triti (vi du, nguyén t& hydro trén Ci. alkyl hodc Ci-6 alkoxy dugc thay
bing doteri, nhu d3-metoxy hodc 1,1,2,2-ds-3-metylbutyl).

Céc hop chit duoc danh ddu ddng vi x4c dinh [vi du, hop chét c6 cong thire (I),
(Ia), (Ib), (1), (Ia), (III), (Illa), (IV), (IVa), (V) hodc (Va)], vi dy, cac hop chét hop
nhét cht ddng vi phong xa, 1a hitu ich trong cac nghién ctru phén phdi dugce chit
vi/hoic co chat t6i mo. Chit dong vi phong xa triti, tic 14, 3H, va cacbon 14, tic 1a,
14C, 1a dic biét hitu ich cho muc dich nay do d& dang hop nhat chung va dé dang phat
hién bing nhiéu céch.

Céc hop chit dugc danh dAu ddng vi nay 1 hiru ich trong cac nghién ciu
chuyén héa (t6t hon 1a véi '*C), cc nghién ctru dong hoc phan Ung (vi du, véi 2H
hodc 3H), cac k¥ thudt phat hién hodc tao anh [nhu chup cit 16p phét xa positron
(positron emission tomography: PET) hodc chup cét 16p vi tinh phat xa don photon

(single-photon emission computed tomography: SPECT)] bao gdém céc thir nghiém
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phén phéi dugc chét hoic co chét t6i md, hoic trong xa tri cho bénh nhan. Ngoai ra,
viéc thé béng cac chat déng vi niing hon nhu doteri (tirc 13, H) cb thé tao ra cac thuin
loi diéu tri x4c dinh do tinh chiu chuyén héa (46 bén chuyén héa) cao hon, vi duy, thoi
gian ban huy in vivo gia ting hodc yéu cAu liéu Iugng giam.

Viée thé bing céc chit ddng vi phét xa positron, nhu ''C, ¥F, O va 13N, ¢6 thé
12 hitu ich trong cac nghién ctru chup c4t 16p phét xa positron (PET) d8 kiém tra sy
choan cht nén cua thy thé.

Noi chung, cac hop chit duge danh diu déng vi [vi du, hop chét c6 cong thirc
(D), (Ta) hodc (Ib)] hodc cac tién duoc chit tuong Gng cua ching c6 thé duoc diéu ché
béng cac k¥ thuat thong thudng duoc ngudi co hiéu biét trung binh trong linh vyc nay
biét 15 hodc bing c4c quy trinh twong ty nhu cac quy trinh dwoc mo ta trong cac vi du
kém theo bang cach st dung chét phan ung dugc danh diu phong xa thich hop thay
cho chét phan ting khong dugc danh dAu dugc st dung trude d6. Cac chét déng vi
thich hop c6 thé dugc hop nhét vao cac hop chit theo sang ché bao gbm, nhung khong
gi6i han ¢, cac chét déng vi hydro, cacbon, nito, oxy, phospho, flo, clo, va iot, nhu 2H
(con duoc ky hidu 1a D déi véi doteri), *H (con duge ky hi¢u 1a T dbi vei triti), 1'C,
13C,l4C, BN, BN, 150, 170, 180, ¥F, 338, 36C1 |, 82Br, ™Br, 7B r, "’Br, 1231, 1241, 127, 131
31p va 32p,

No6i chung, céc hop chit dugc danh dAu ddng vi theo sang ché va céc tién duge
chit cua ching co thé duge didu ché bing cach thyc hién cic quy trinh duoc bdc 16
trong céc so dd hogc trong cac vi du va cac phuong phép didu ché duge moé ta & dudi
bing cach thay thé chét phan Gng dugc danh d4u ddng vi sin c6 cho chét phan tng
khong dugce danh diu ddng vi.

Cac diéu kién c6 thé 4p dung cho loai hodc phuong an duoc boc 16 bét ky sao
cho cic phuong an hogc loai cu thé c6 thé dugc loai ra khoi loai hodc phuong 4n nay.

Theo cic phuong an khéc nhau, hop chét hoic nhom hop chit, nhu dugc st
dung trong cac phuong phap cia sang ché, c6 thé 12 t6 hop hodc t6 hop nho bat ky cta

c4c phuong an néu trén.
Cic dwgc phim

Céc hop phéan va phuong phap theo sdng ché c6 thé duogc sir dung dé didu tri

d6i twong, nhu dong vat c6 v, vi dy, ngudi, hodc dong vat c6 vu khong phai nguoi,
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cin diéu tri. Khi dugc dung cho dong vat, nhu ngudi, hop phan hozc hop chét t6t hon
14 duoc dung dudi dang dugc phdm chua, vi dy, hop chét theo sdng ché va chit mang
duoc dung. Theo cac phuong 4n xac dinh, sang ché dé cap dén duoc phém chtra dudi
dang hoat chét hop chét c6 cong thic (I), (), (Ib), (1), (Ila), (I, (Ila), (IV), (IVa),
(V) hoic (Va), hodc mubi dugc dung, solvat, hodc tién duoc chét ctia né véi lugng c6
tac dung didu tri, két hop véi it nhAt mot chit mang, ta duge hodc chét pha lodng dugc
dung.

Thuét nglr "chit mang duge dung", nhu duge sir dung trong ban mé ta nay, chi
chit, hop phén hoic chit din thuéc duoc dung, nhu chit don long hodc rén, chit pha
loging, t4 dugc, dung moi hodc chit bao nang, n6 c6 thé déng vai tro, vi du, 1am én
dinh, gia ting d6 hoa tan hodc gia tang do hép thu cua hop chit nhu hop chit theo
sang ché. Mai chit mang phai 12 "chip nhén dugc" theo nghia tuong thich véi cac
thanh phan khac cta ché phim hoic khong 1am ton thuong bénh nhin.

Céc chét mang duge dung duoc biét 5 trong linh vyc ndy. Vi du, mot sb vi du
vé cac chét co6 thé déng vai trd chit mang duogc dung bao gdm, nhung khong gi6i han
&: (1) duong, nhu lactoza, glucoza, sucroza hodc dextran; (2) tinh bdt, nhu tinh bot
ngd va tinh bt khoai tay; (3) xenluloza, va din xuét ctia né, nhu natri carboxymetyl
xenluloza, etyl xenluloza va xenluloza axetat; (4) bot tragacanth; (5) mach nha; (6)
gelatin; (7) bot talc; (8) ta dugc, nhu bo cacao va sap thudc dan; (9) dau, nhu dau lac,
dAu hat bong, dau rum, ddu vimng, dau dliu, diu ngd va dau dau tuong; (10) glycol,
nhu glyxerol hogc propylen glycol; (11) polyol, nhu glyxerin, sorbitol, manitol va
polyetylen glycol; (12) este, nhu etyl oleat va etyl laurat; (13) aga; (14) chét dém, nhu
magie hydroxit va nhém hydroxit; (15) axit alginic; (16) nu6c khong chira pyrogen;
(17) nudce mudi déng truong; (18) dung dich Ringer; (19) rugu etylic; (20) dung dich
dém phosphat; (21) chét chbng oxy hoéa, nhu axit ascorbic hodc glutathion; va (22) cac
chét tuong thich khdng doc khac dugc st dung trong dugc phém, nhu chét tao chelat,
protein phan tir luong thép hoac cac chit &n dinh hoic ta dugc khac.

Viéc chon chit mang dugc dung, bao g6m chét chép nhéin dugc vé& mit sinh 1y,
phu thudc vao, vi dy, dudng dung dugc phém. Dugc phém c6 thé 13 hé phan phéi
dugc chét tu nhii héa hodc ty vi nhil héa. Dugc phém cling co thé 13 liposom hodc chét

nén polyme khéc, cé thé d4 hop nhét trong d6. Liposom, vi du, chira phospholipit hodc
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lipit khéc, 14 chit mang khong ddc, chdp nhan duge v& mit sinh 1y va chuyén héa
duoc ma rat d2 didu ché va st dung.

Chét 1am u6t, chit nhil héa va chit 1am tron, nhu natri lauryl sulfat va magie
stearat, cling nhu chAt mau, chit gidi phong, chét bao, chét ngot, chét didu vi va chit
thom, chét bao quan va chit chdng oxy héa cling c6 thé c6 mat trong duoc pham. Cac
dugc phim 18ng ndy c6 thé tuy y chira: t4 dugc duoc dung nhu chit tao huyén phu (vi
dy, sorbitol, metyl xenluloza, natri alginat, gelatin, hydroxyetylxenluloza,
carboxymetylxenluloza, gel nhom stearat va loai twong tu); chét din thubc khong phai
nuée, vi du, dau (vi du, dAu hanh nhan hoic déu dira cét phan doan), propylen glycol,
ruou etylic, hodc nudc; chit bdo quan (vi du, metyl hodc propyl p-hydroxybenzoat
hod#c axit sorbic); chit 1am w6t nhu lexitin; va, néu cAn, chét didu vi hoic chat mau.

Vi du v& chit chéng oxy héa dugc dung bao gdm: (1) chit chbng oxy héa tan
trong nudc, nhu axit ascorbic, xystein hydroclorua, natri bisulfat, natri metabisulfit,
natri sulfit va chit twong tu; (2) chét chéng oxy hoa tan trong déu, nhu ascorbyl
palmitat, hydroxyanisol butyl héa (BHA), hydroxytoluen butyl hoa (BHT), lexitin,
propyl gallat, alpha-tocopherol, va chét tuong tu; va (3) chét tao chelat véi kim loai,
nhu axit xitric, axit etylendiamin tetra axetic (EDTA), sorbitol, axit tartaric, axit
phosphoric, va chét tuong tu.

Dugc phim c6 thé duge cho d6i tugng dung qua duong dung bét ky bao gom,
nhung khong gi6i han @, vi dy, qua duong miéng [vi dy, thudc ubng duéi dang dung
dich hodc huyén phii chita nuéc hodc khong chira nudc, vién nén, vién tron, vién nang
(bao gém vién nang ric va vién nang gelatin), vién thuéc to, thudc bot, hat cbm, bot
nhiio dé dit vao ludi]; hp thu qua niém mac miéng (vi du, qua duong dudi ludi); qua
dudng hau mdn, qua dudng tryc trang hodc qua duong Am dao (vi dy, dudi dang thude
dit, kem hodic bot); ngoai duong tiéu hoa (bao gdm qua dudng trong bép, qua dudng
trong tinh mach, qua dudng duéi da hodc qua duong trong vo, vi du, dudi dang dung
dich hodc huyén phtl vo trung); qua duong miii; qua dudng trong mang bung; qua
dudong dudi da; qua da (vi dy, dudi dang cao dan 4p vao da); va tai chd (vi du, dudi
dang kem, thuéc m& hodc thudc xit dt 1én da, hodc thubc nho mét). Dugc phém hoac
hop chét cling 6 thé duoc diéu ché ding dé xong. Theo cac phuong an xac dinh, dugc

pham hoic hop chét c6 thé don gian 1& dugc hoa tan hodc tao huyén pht trong nudc
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v6 trung. Chi tiét vé cc duong dung thich hop va cac dugc pham thich hop véi céc
duong dung nay co thé dugc tim théy, vi du, trong patent My cac s6 6,110,973,
5,763,493, 5,731,000, 5,541,231, 5,427,798, 5,358,970 va 4,172,896, cling nhu trong
cac patent dugc trich din trong d6. Céc dugce phdm v6 tring cling dugc bao ham bdi
sang ché, bao gdm céc dugce phim theo cac quy dinh qudc gia va dia phuong chi phéi
céc dugc phim nay. Tét hon néu cac duogc phdm duge bao ché d& diung qua duong
trong tinh mach hodc qua dudng miéng.

Pé dung qua dudng miéng, cac hop chét theo sang ché c6 thé dugc diéu ché &
dang chit rin, nhu vién nén, vién tron, vién bao dudng, thudc bot, hat c6m hoic vién
nang, hoic dudi dang dung dich, nhii twong hodc huyén phtl. P& bao ché duoc phim
dung qua duong miéng, hoat chit dugce tron véi mot hodc nhiéu chit mang dugc dung,
nhu natri xitrat hodc dicanxi phosphat, va/hodc thanh phan bat ky sau: (1) chét don,
nhu tinh bot, lactoza, sucroza, glucoza, manitol, va/hodc axit silixic; (2) chét lién két,
nhu, vi du, carboxymetylxenluloza, alginat, gelatin, polyvinyl pyrolidon, sucroza
va/hoic acacia; (3) chét gitt 4m, nhu glyxerol; (4) chét gay rd, nhu aga, canxi
cacbonat, tinh bot khoai tdy hodc tinh bot s&n, axit alginic, c4c silicat xac dinh, va
natri cacbonat; (5) chét 1am chim hoa tan, nhu parafin; (6) chét lam ting hép thu, nhu
hop chit amoni bic bdn; (7) chit 1am uét, nhu, vi du, ruou etylic va glyxerol
monostearat; (8) chit hép thu, nhu caolanh va d4t sét bentonit; (9) chét 1am tron, nhu
bot talc, canxi stearat, magie stearat, polyetylen glycol rén, natri lauryl sulfat, va hdn
hop ctia ching; (10) chét tao phutc, nhu, xyclodextrin dugc cai bién va khong dugce cai
bién; (11) chit mau; (12) chét nhii hoa va tao huyén phu, nhu, ruou isostearylic duoc
etoxyl héa, polyoxyetylen sorbitol, sorbitan este, xenluloza vi tinh thé, nhom
metahydroxit, bentonit, aga va tragacanth; va (13) céc chit tuong thich khong doc
khac duge st dung trong dugc phém, nhu, nhung khong gi6i han 6, chét dém, chét
thom va chit bao quén, chit ngot, chét diéu vi.

Cac vién nén ding qua dudng miéng ¢ thé dugc tao ra bang cich nén hoic
dac, tiy y voi mot hodc nhiéu thanh phan phu trg, nhu chét pha lodng, chit gay 3,
chét lién két, chit 1am trom, chét ngot, chét didu vi, chit mau va chét bao quan. Céc
chit don tro thich hop bao gdm natri va canxi cacbonat, natri va canxi phosphat,

lactoza, tinh bdt, dudng, glucoza, metyl xenluloza, magie stearat, manitol, sorbitol, va
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chét twong ty. Céc ta duge long dung qua dudng miéng duge 14y 1am vi du bao goém
etanol, glyxerol, nuédc, va chit tuong tu. Tinh bot, polyvinyl-pyrolidon (PVP), natri
tinh bot glycolat, xenluloza vi tinh thé, va axit alginic 13 céc chit gay rd duoc 14y 1am
vi du. Céc chét lién két c6 thé bao gbm hydroxypropylmetyl xenluloza, tinh bot va
gelatin. Chét 1am tron, néu c6 mit, cb thé 12 magie stearat, axit stearic hogc bdt talc.
Néu cin, cic vién nén c6 thé dugc bao bing chit nhu glyxeryl monostearat hodc
glyxeryl distearat d 1am chim qu4 trinh hip thy trong dudng da day-rudt, hodc c6 thé
duge bao bing 16p bao tan trong rudt.

Céc dang lidu rin khic cta dugc phdm, nhu vién bao dudng, vién nang (bao
gdm vién nang ric va vién nang gelatin), vién tron va hat cbm, c6 thé tiy y duoc khia
hoac bao ché véi 16p bao hodc vo, nhu 16p bao tan trong rudt va cac 16p bao khic
duoc biét 8 trong linh vyc bao ché dugc phém. Vi du, d& bao ché vién nang gelatin
clmg, (céc) hoat chit ¢6 thé dugc tron voi chat pha lodng rén, ban rin hogc long. Céc
vién nang gelatin mém c6 thé duoc bao ché bang cach tron hoat chat v6i nudce, dau
nhu diu lac hosc diu 6liu, parafin 16ng, hdn hop ciia mono va di-glyxerit cia cac axit
béo mach ngan, polyetylen glycol 400, hodc propylen glycol.

Céc dugc phAm ciing c6 thd dugc bio ché dé tao ra sur gii phong cham hodc c6
kidm soat ciia hoat chit chira trong d6 bing cach st dung, vi dy, hydroxypropylmetyl
xenluloza theo cac ty 16 khac nhau dé tao ra profin giai phong mong mubn, cic chat
nén polyme khéc, liposom va/hogc vi cAu. Chung c6 thé dugc khtt trung, vi du, béng
cach loc qua bd loc gift vi khuln, hodic bing cich dua vao cac chét khir tring & dang
duoc phim rin v tring ma c6 thé duoc hoa tan trong nudce vo trung, hodc mdi truong
tiém vo tring khéac x4c dinh ngay trudc khi st dung. Cac duge phdm nay ciing c6 thé
tly y chira chét cdn quang va co thé thudc loai duoc phdm ma chung chi giai phéng
(c4c) hoat chét, hogc wu tién, trong phan x4c dinh cta duong da day-rudt, tuy ¥, theo
cach giai phong chdm. Vi du vé thanh phén gin c6 thé duge sit dung bao gébm chét
polyme va sap. Hoat chét ciing c¢6 thé & dang vi nang, néu thich hop, véi mot hodc
nhiéu t4 dugc duoc mo ta & trén.

Céc dang liéu long hitu ich dé dung qua dudng miéng bao gdm nhii twong dugc
dung, chét dong kho dé hoan nguyén, vi nhil tvong, dung dich, huyén phu, xi rd va

cdn ngot, hodc ¢b thé dugc lam dong khd nhanh hodc trinh bay dudi dang san phém
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kh6 @ hoan nguyén véi nude hodc chét din thudc thich hop khéc trude khi st dung.
Ngoai hoat chét, cac dang lidu long c6 thé chira c4c chét pha lodng tro dugc st dung
phd bién trong linh vuc nay, nhu, vi du, nuéc hodc cac dung moi khac, xyclodextrin
va din xuét cia no, chit hoa tan va chét nhil héa, nhu rugu etylic, rugu isopropylic,
etyl cacbonat, etyl axetat, rugu benzylic, benzyl benzoat, propylen glycol, 1,3-butylen
glycol, dau (cu thé, du hat bong, dau lac, dau ngo, dAu mim, dau oliu, du thiu dau
va diu vimg), glyxerol, rugu tetrahydrofurylic, polyetylen glycol va este cla axit béo
vé6i sorbitan, va hdn hop cta ching.

Ngoai ra, cic ché phim ctia cac dugc phim dé ding qua dudng miéng co thé
duoc trinh bay dudi dang nude suc mig¢ng, hodc thudc xit ding qua dudong miéng,
hogc thubc m& ding qua dudng miéng.

Céc cum tir “ding ngodi dudng tiéu héa” va “dugc ding ngoai dudng tiéu
héa”, nhu duge sir dung trong ban mé ta nay, c6 nghia la cac cach dung khong phai
dung ndi hap va tai chd, thudng bing cach tiém, va bao gdm, nhung khong gidi han &,
tiém va truyén qua dudng trong tinh mach, qua dudng trong bép (trong co), qua duong
trong dong mach, qua dudng ndi thy mac, qua duong trong bao, qua dudng trong b
mét, qua duong trong tim, qua dudng trong da, qua dudng trong miii, qua dudng trong
mang bung, qua khi quan, qua duong dudi da, qua duong dudi biéu bi, qua duong
trong khop, qua dudng dudi bao, qua duong dudi nhén, qua dudng trong tuy song,
qua dudng trong xuong Uc.

DPé st dung ngoai dudng tiéu hoa, cac chét theo sing ché c6 thé & dang dung
dich hodc huyén phit nuéc vo tring, duge dém dén do pH va do déng truong thich hop
hodc trong dau chp nhan dugc dé str dung ngoai dudng tiéu hoa. Cac chit dn thude
nudc thich hgp bao gdm dung dich Ringer va natri clorua déng truong. Cac dang nay
c6 thé duoc trinh bay dudi dang lidu don vi nhu ampun hodc dung cy tiém dung mot
14n, dudi dang da liéu nhu cac lo nho ma liéu thich hop c6 thé duoc hut ra, hodc dudi
dang lidu rén hoic thd ¢6 so bd ¢ thé duge hoan nguyén thanh ché phim tiém vo
trung, nhu dung dich hodc hé phén tan (thé phan tin) ngay trudc khi st dung, dang
nay co thé chira chét chéng oxy hoa, chit dém, chét trc ché vi khuln, chit hoa tan tao
cho ché phém déng truong véi mau cua dbi twong nhan du tinh hodc céc chét tao

huyén phti hodc lam dic. Cac lidu truyén duoc 14y lam vi du nam trong khoang tir 1
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dén 1000 pg/kg/phut chét tron véi chit mang duge dung trong khoang thoi gian tlr vai
phit d&n vai ngay.

Vi du v& chit mang chira nudc hodc khong chira nuéce thich hop co thé dugc str
dung trong céc dugc phim theo séng ché bao gdm nuéc, etanol, polyol (nhu glyxerol,
propylen glycol, polyetylen glycol, va chét twong tu), va cac hdn hop thich hop cua
chung, dAu thuc vat, nhu dAu 6liu, este hitu co dung dé tiém, nhu etyl oleat. D) 1ong
thich hop c6 thé dugc duy tri, vi du, bang cich st dung vat liéu bao, nhu lexitin, bing
cach duy tri c& hat y€u cau trong trudng hgp cua hé phén tan, va béng cach sir dung
chit hoat dong bé miit.

Céc dugc phim nay cling c6 thé chua chit phu tro nhu chit bao quan, chit lam
wét, chit nhil hoa va chét phan tén. Viéc ngan ngira hoat dong cua vi sinh vat c6 thé
dugc dam bao bﬁmg cach dua vao céc chit khang khudn va khéng nam, vi du, paraben,
clobutanol, axit phenol sorbic, va chét tuong tu. Cling c6 th8 mong mudn bao gbém
chét déng truong, nhu dudng, natri clorua, va chét turong tu trong dugc phém.

Trong mdt sd trudng hop, @8 kéo dai tac dung cua duge chit, mong mudn 1am
cham qu4 trinh hép thu dugce chét tir thubc tiém duéi da hoic trong bap. Diéu nay c6
thé duoc thuc hién b'fmg cach st dung huyén phu long cua chat két tinh hodc vd dinh
hinh ¢ d6 hoa tan trong nudc thip. Tiép theo, ty 1& hép thu duoc chét phu thudc vao
ty 18 phan ly cta nd, ma ty 1¢ phan ly co thé lai phu thudc vao kich thude tinh thé va
dang tinh thé. Theo céch khéc, su hép thu chdm dang duoc chit ding ngoai dudng
tiéu héa dat dugce béng cach hoa tan hodc tao huyén phu dugc chét trong chét dan
thudc dau.

Céc dang tiém luu dugc tao ra bing céch tao ra cac chit nén bao vi nang gdm
hop chét ddi tuong trong polyme c6 thé duoc vi sinh vat phan huy nhu polylactit-
polyglycolit. Tuy theo ty 1€ cua duoc chét véi polyme, va tinh chét ctia polyme cu thé
dugce st dung, ty 1€ giai phong duoc chét c6 thé duoc kiém soat. Vi du vé céac polyme
¢6 thé dugc vi sinh vat phéan hiy khic bao gdm poly(orthoeste) va poly(anhydrit). Cac
ché phim tiém luu ciing duge bao ché bang cach biy dugc chét trong céc liposom
hoic vi nhii tuong tuong thich v6i mb co thé.

Theo phuong 4n uu tién, khi cac duge phdm nay 1a dé dung cho ngudi, cu thé

14 cho cac dudng ding xam lan (tirc 13, cc duong, nhu tiém hodc cay, tranh su van
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chuyén hoic khuéch tin qua 16p ngin biéu m6), dung dich nudc khdng chira pyrogen,
hodc vé& ban chét khéng chira pyrogen. Céac ta dugc co6 thé duogc chon, vi dy, dé tac
dong dén sy giai phong chdm cla cht hodc dé huéng dich mot cach chon loc mot
hozic nhidu té bao, md hodc co quan.

Pé dung qua dudng tryc trang, &m dao hodc niéu dao, cac ché phém cua cac
dugc phém c6 thé dugc trinh bay dudi dang thubc dan, thubc ndy c6 thé dugc bao ché
béng cach tron mot hodc nhidu hoat chit v&i mot hodc nhiéu t4 duoc hodc chit mang
khong kich tmg thich hop bao gdm, vi dy, bo cacao, polyetylen glycol, sap thudc dan
hojc salixylat, va thuéc nay 1a chat rén & nhiét do trong phong, song 13 chat léng &
nhiét d6 co thé, do d6, s& nong chay trong truc trang hodc khoang 4m dao va giai
phong hoat chit. Cac ché phim thich hop dé dung qua dudong am dao con bao gdm
vién dat, bang vé sinh, kem, gel, bdt nhéo, bot hodc ché phém Xit chira céc chit mang
nhu duoc biét trong linh vuc nay 12 thich hop.

Dé dung tai chd hoic qua da, cac hoat chét theo sang ché c6 thé duoc tron trong
diéu kién v6 tring voi chit mang dugc dung, va voi chét bao quan, chét dém, ta duge
hodc chét déy bét ky, nhu chit béo dong vat hodc thuc vét, déu, sap, parafin, tinh bot,
tragacanth, din xuét xenluloza, polyetylen glycol, silicon, bentonit, axit silixic, bot
tale va kém oxit, hodic hdn hop ctia ching. Cac dang lidu @ ding tai chd bao gdm
thubc bot, thudc xit, thu6c md, bot nhio, kem, thuéc rtra, gel, dung dich, cao déan va
thudc xong.

Hoat chit ¢6 thé dugc tron voi chit mang dugc dung véi néng d6 nim trong
khoang tir 0,1% dén 10% dugc chit so voi chét din thude.

Thubc bdt va thudc xit chira, ngoai hoat chét, céc ta duoc nhu lactoza, bot tale,
axit silixic, nhém hydroxit, canxi silicat va bot polyamit, hodc hén hop cta céc chit
nay. Thudc xit c6 thé con chia chét ddy thong thudng, nhu cloflohydrocacbon va cac
hydrocacbon khéng duoc thé d& bay hoi, nhu butan va propan.

Cao dan qua da con cé uu diém 13 phan phdi c6 kiém sodt hop chét theo sang
ché t6i co thé. Cac dang li€u nay c6 thé dugc tao ra bang cach hoa toan hodc phan tan
hoat chét trong méi truong thich hop. Cac chét ting cuong hép thu cling c6 thé duoc

sit dung d gia tang dong hop chét di qua da. Tbc d6 ctia dong nay co thé duoc kiém
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soat bang cach b tri mang kidm soat tbc d6 hodc phan tan hop chat trong chit nén
polyme hodc gel.

Ché phdm ding cho mét, thubc m& tra mét, thube bot, dung dich va ché pham
tuong ty, cling dugc bao ham trong pham vi cta séng ché. Céc ché pham ding cho
mét dugc 14y l1am vi du duge mé ta trong Cong bb don M§ cac s6 2005/0080056,
2005/0059744, 2005/0031697 va 2005/004074 va patent M§ s6 6,583,124, dugce dua
vao trong ban md ta nay theo cich vién daAn. Néu cin, ché phdm dung cho mét dang
16ng c6 cac dic tinh twong tw nhu dic tinh cua dich tuyén 18, thé dich nudc hodc dich
thiy tinh, hosc 14 tuong thich véi cac dich nay. Duong dung uu tién 1a dung khu tra
(vi dy, ding tai chd, nhu thudc nhé mét, hoic ding qua thé ciy).

Theo cach khac hodc ngoai ra, dugc phim c6 thé dugc bao ché dé diung qua
6ng thong, stent, ddy, hodc dung cuy trong khoang khac. Viéc phan phdi qua cac dung
cu nay co thé 1a dic biét hitu ich dé phan phéi to1 bang quang, ni¢u dao, ni€u quan,
true trang hodc rudt.

Céac phuong phép dua vao cling ¢6 thé duoc thyc hién bing céc dung cu c6 thé
nap lai hogc d& dugc vi sinh vat phan huy. Cac dung cu polyme giai phong chdm da
duoc phat trién va tht nghiém in vivo trong nhitng ndm gAn day dé phan phbi c6 kiém
soat duge chit, bao gébm dugc phim sinh hoc ¢6 ban chit protein. Nhidu polyme
tuong thich sinh hoc (bao gdm hydrogel), bao gdm c4 polyme dé dugc vi sinh vét
phan huy va polyme khong d& duoc vi sinh vét phan huay, c6 thé duoc st dung d tao
ra thé cAy dé giai phong én dinh hop chét & vi tri dich cu thé.

Béc s§ hodc bac sy thu y ¢ hiéu biét trung binh trong linh vuc nay cé thé dé
dang x4ac dinh va pha ché dugc phém yéu cAu véi luong c6 tac dung diéu tri. Thuat
ngtt “lugng c6 tac dung didu tri” hoiic “liéu”, hodc “liéu luong”, nhu dugc st dung
trong ban mo ta ndy, ndi chung chi lugng hodc liéu dua dé mang lai lgi ich didu tri
mong mudn hoic hoic luong du dé didu bién hoat tinh sinh hoc cta thu thé dich & cac
dbi tuong can didu tri nay.

Luong hodc lidu lugng hitu hiéu ctia cdc hop chit theo sang ché co thé dugc
x4c dinh bing cac phuong phép thong thuong, nhu 14p mo hinh, ting dan liéu, hodc
céac thtr nghiém 14m sang, c6 xét dén cac nhan t6 thong thudng. Mirc lidu lwong thuc

t& ciia céc hoat chét trong dugc phim c6 thé thay d6i. N6i chung, lidu hing ngay thich

-76-



34368

hop cta hoat chét dugc st dung trong dugc pham va phuong phép theo sang ché s& 13
luong hop chit ma & lidu thép nhét tao ra tac dung diéu tri.

Mitc lidu lwong dugc chon s& phu thude vao nhidu yéu t6 bao gdbm hoat tinh
cua hop chét cu thé hoic t6 hop cac hop chét duoc str dung, hodc cac mudi, solvat, va
tién duoc chét cua chiing, dudng dung, thoi gian dung, ty 1€ bai tiét cua (cac) hop chit
cu thé dugc st dung, thoi gian diéu tri, cac duogc chét, hop chit va/hodc chit khéc
duoc st dung két hop véi (cic) hop chét cu thé dugc st dung, do tudi, gidi tinh, thé
trong, tinh trang bénh ly, sitc khoe chung, bénh st trude d6 cua bénh nhan dugc didu
tri, va sy uu tién va kinh nghiém ctia bac sy hodc bac s¥ thi 'y phu trach, va cac nhan
t6 twong tu dugc biét rd trong linh vyc y khoa.

Vi du, trong qué trinh chon ché d6 cho dbi twong, nhu bénh nhén, thudng can
bét dAu véi liéu luong cao hon va khi tinh trang bénh 1y trong tAm kiém soat thi gidm
liéu luong. Theo vi du khéc, ciing c6 thé bit diu ¢ lidu luong duge phém dbi voi hop
chét & cac murc thdp hon so véi cdc mic cAn dé dat dugc tac dung diéu tri mong mudn
va tang dan 1iéu luong cho dén khi dat duoc tic dung mong mubn.

Céc hop chét theo sang ché c6 tac dung trong gidi han lidu luong rong. Vi du,
trong diéu tri cho ngudi trudng thanh, lidu lwong ndm trong khoang tir 0,05 dén 5000
mg, t6t hon 12 ndm trong khoang tir 1 dn 2000 mg, va t6t hon la nim trong khoang tir
2 dn 2000 mg/ngly c6 thé duoc st dung. Liéu luong thong thudng nim trong khoang
tr 10 mg dén 1000 mg/ngdy, hodc ndm trong khoang tir 25 dén 200 mg/ngay, hodc
nim trong khoang tlr 50 dén 100 mg/ngay, hodc nhd hon 100 mg/ngay.

Theo mét s6 phuong 4n, cac hop chat theo sang ché dugc phén tan dudi dang
lidu don vi bao gdm hoat chét véi lugng nam trong khoang tir 0,05 mg dén 1000 mg
clng v6i chat mang dugc dung cho mdi liéu don vi. Theo cac phuong 4n khac, dang
liéu don vi bao gdm hoat chit véi lugng nim trong khoang tr 10 dén 200 mg. Theo
cac phuong an khac, cdc dang lidu thich hop dé ding qua dudng miéng, qua dudng
miii, qua dudng phdi hoic qua da bao gdm hop chét v6i lugng nim trong khoang tir
125 pg dén 1250 mg, t5t hon 14 ndm trong khoang tir 250 pg dén 500 mg, va t6t hon
12 ndm trong khoang tlr 2,5 mg dén 250 mg, tron voi chat mang hoic chét pha lodng
duoc dung. Cac phuong phép xac dinh tac dung va lidu luong dugc ngudi cb hiéu biét

trung binh trong linh vuc nay biét rd (Isselbacher et al. (1996) Harrison’s Principles of
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Internal Medicine 13¢¢., 1814-1882, dugc dua vao trong ban mo ta nay theo cach vién
dan).

Céc dang liéu lugng c6 th8 dwoc ding hing ngay hodc nhiéu hon mét lan/ngay,
nhu hai 14n hodc ba 1in/ngdy. Theo cach khéc, cac dang lidu luong co6 thé duge dung
khong thudng xuyén béng hing ngay, nhu cach nhat, hodc hing tun, néu dugc béc sy
ké don coi 13 thich hop. Lidu Iugng 16n hon ¢6 thé duge phan phéi bang nhieu lan
dung. Theo mdt sd phuong 4n, cic dang lidu lugng duge dung mot 14n, hai l4n hoic ba
lAn/ngay. Theo cac phuong 4n uu tién, hoat chit s& dugc dung mét 1an/ngay. Khi c6
sw cai thién bénh & bénh nhan, liu c6 thé dugc diéu chinh dé duy tri didu tri. Vi du,
1idu lugng hodc tAn suét dung, hoic ca hai, c6 thé dugc 1am giam theo ham cua triéu
chimng, t6i mitc ma tai do tac dung diéu tri hodc phong bénh mong mudn dugc duy tri.
T4t nhién, néu céc triéu chimg da diu bot dén mitc thich hop, viée diéu tri c6 thé dimg
lai. Tuy nhién, bénh nhan c6 thé cin didu tri theo dot kéo dai khi ¢4 trigu chimg tai
phat bat ky. Bénh nhan ciing c6 thé can diéu tri lién tuc kéo dai.

Phuong phép va str dung

Theo céc phuong an khac nhau, cac hop chit theo séng ché c6 thé dugc sk
dung d& didu bién, nhu hoat héa (ch vén), hodc phong bé hoat hoa (d6i khang), thu
thé orexin. Do d6, theo cac phuong an khac nhau, sang ché md ta phuong phap diéu
bién thy thé orexin bao gdm cho thu thé nay tiép xtc véi luong hodc ndng d6 c6 tac
dung cta hop chét theo sang ché. Thy thé orexin c6 thé 1a OX; hodc OXz. Theo céc
phuong an khéac nhau, hop chit theo sang ché 14 chit d6i khang thu thé orexin nhu
0OX; hoic OX, hodc ca hai thu thé nay, va c6 thé 13 chét (rc ché chon loc mdt trong
hai thu thé nay. Theo cac phuong an khéc nhau, tiép xuc c6 thé xdy ra in vivo trong
m6 bénh nhan, nhu ngudi. Theo cic phuong an khac nhau, su diéu bién thu thé orexin,
vi du, su d6i khang orexin-1, boi hop chét theo sang ché c6 thé duoc st dung dé didu
tri bénh, 1di loan hoic tinh trang bénh ly ¢ bénh nhan, nhu duoc mo ta trong ban mo ta
nay.

Theo cac phuong an khic nhau, sang ché mé ta phuong phap diéu tri bénh, réi
loan hoac tinh trang bénh 1y & bénh nhén, nhw diéu tri bénh, rdi loan hodc tinh trang
bénh 1y trong d6 su didu bién thu thé orexin 1 chi dinh y khoa, bao gdm cho dbi
twong, nhu bénh nhan, dung hop chét theo séang ché véi lidu, & tAn suét, va trong thoi
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gian tao ra tac dung c6 lgi cho dbi tuong. Su didu bién, nhu su chi van hodc su dbi
khang, thu thé orexin c6 thé 13 chi dinh y khoa trong diéu tri bénh, 161 loan hodc tinh
trang bénh ly trong do6 thu thé orexin déng vai trd chuyén héa hoic diéu hoa. Céc tinh
trang bénh 1y x4c dinh nay c6 thé duge diéu tri béng cach didu bién chon loc 16p duy
nhét cia thu thé orexin, nhu sy diéu bién OX; trong khi OX2 khéng bi anh huéng boi
viéc ding hop chét theo séng ché & lidu dugce d& xut. Theo cac phuong 4n khic nhau,
céc hop chit theo sang ché c6 thé 1a cac chit ddi khang orexin-1, va mot sb chat nay 14
cac chét d6i khang orexin-1 chon loc so véi orexin-2. Thuat ngit “chon loc” ¢6 nghia
1a mot thy thé dugc didu bién & c4c ndng d6 ctia hgp chét thép hon it nhét 10 14n ndng
do ma tai d6 thu thé so sanh duoc didu bién bai hop chét d6. Do d9, theo cac phuong
4n khéac nhau, hop chét theo sang ché c6 thd 12 chét diéu bién chon loc, vi dy, chét d6i
khéng, thu thé orexin OXi. Theo céc phuong 4n khéc, hop chét theo sdng ché co thé 1a
chét diéu bién chon loc (vi du, chét d6i khang) thu thé orexin OXz. Theo cic phuong
4n khac, hop chét theo sang ché c6 thé con didu bién cac loai hodc 16p thu thé khéc co
4i luc ddi v6i mot trong s6 cac dang khac cua 16p orexin la cac phdi tir peptit tu nhién.
Theo cac phuong 4n khac nhau, sang ché mb ta vidc st dung hop chét theo
sang ché dé diéu tri bénh, 16i loan hodc tinh trang bénh ly ¢ bénh nhan. Vi du, hop
chit theo sang ché c6 thé dugc sir dung dé bao ché thube dé ding cho bénh nhén bi
bénh, rbi loan hoic tinh trang bénh ly. Cu thé hon, bénh, 161 loan hoic tinh trang bénh
ly nay co thé bao gbm rdi loan an udng, bénh béo phi, chimg nghién rugu hodc rdi
loan lién quan dén rugu, ching lam dung hodc nghién thudc, rdi loan giéc ngu, roi
loan chitc ndng nhan thic trong 161 loan tim than hodc thin kinh, bénh trAm cam,
chung lo 4u, 161 loan hoang so, bénh tdm than phan liét, bénh Alzheimer, con gy han
lién quan dén rdi loan than kinh nhu bénh Alzheimer, va con gy hén lién quan dén
r6i loan phat trién thdn kinh nhu bénh tu ky, bénh Parkinson, chimg mua giat
Huntington, chiing dau dAu, bénh dau nira dAu, dau, bénh da day-rudt, bénh dong kinh,
bénh viém, bénh lién quan dén mién dich, bénh lién quan dén noi tiét, bénh ung thu,
chung tang huyét 4p, r6i loan hanh vi, 161 loan cam xvic, bénh hung-trAm cam, bénh sa
stt trf tud, réi loan gisi tinh, rbi loan tam 1y tinh duc, va bénh than. Chimg lam dung

hodc nghién dugc chit hodc chét bao gdm tai phéat. Cac chimg nay c6 thé bao gdm
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chimg lam dung ho#c nghién cocain, opiat, amphetamin, nicotin, rugu, gai meo (cAn
sa), heroin, va/hodc lam dung dugc chét khac bt ky.

Theo c4c phuong an khéc, bénh, 161 loan hodc tinh trang bénh 1y la con ngu
thoang qua, chirng mét ngy, rdi loan hoc tap, 161 loan tri nhé, bénh trAm cam, chimg lo
4u, chirg nghién, 161 loan 4m anh cudng buc, loan thin kinh cam xuc, loan thin kinh
trAm cam, loan than kinh lo 4u, loan khi séc, rdi loan hanh vi, 161 loan cam xuc, loan
chirc ning tinh dyc, loan chirc ning tdm ly tinh duc, rdi loan giéi tinh, bénh tim than
phan liét, bénh hung-trim cim, mé sang, bénh sa sut tri tué, chm phat trién tAm than
nang hodc rdi loan van dong (nhu bénh Huntington hodc hi chimg Tourette), r6i loan
an ubng (nhu ching chén in, ching cudng in, chimg suy mon, hodc bénh béo phi),
hanh vi nghién 4n ubng, hanh vi ché chén say sua/tdy rudt, bénh tim mach, bénh tiéu
dudng, 61 loan thém in/ném, non, mia, budn ndn, bénh hen, bénh ung thu, bénh
Parkinson, hoi ching/bénh Cushing, u tuyén ua bazo, u tuyén yén lanh tinh, chimg
tang prolactin huyét, u tuyén yén/u tuyén, bénh dudi ddi, bénh viém rudt, 161 loan van
dong da day, loét da day, hdi chimg Froehlich, bénh thuy truéc tuyén yén, bénh tuyén
yén, nhugc ning thuy trude tuyén yén, cudng ning thiy trude tuyén yén, thiéu ning
sinh duc do dudi ddi, hoi chimg Kallman (ching mét khtru gidc, giam khiu gidc), mét
kinh chtrc ning hodc do tdm ly, gidm nang tuyén yén, gidm nang tuyén giap dudi doi,
loan chirc nidng dudi ddi-thuong than, ting prolactin huyét tu phat, roi loan dudi ddi
clia suy giam hormon ting trudng, suy giam ting trudng tu phat, coi coc, khdng 16,
bénh to cuc, 1o loan nhip sinh hoc va nhip tim, rdi loan giéc ngu lién quan dén bénh
nhu réi loan than kinh, dau do bénh thin kinh, bénh than kinh do déi thdo dudng, va
hoi chimg chan khong nghi, cac bénh tim va phdi, suy tim cép tinh va sung huyét,
huyét 4p thép, ting huyét 4p, bi tiéu, lodng xuong, con dau thit nguc, nhdi méu co
tim, dot quy thiéu méu cuc bd hodc xuét huyét, Xuét huyét dudi nhén, loét, di ing, phi
dai tuyén tién 1iét lanh tinh, suy thin man tinh, bénh than, giam dung nap glucoza,
bénh dau nira du, bénh dau nira dAu timg hoi, réi loan dau dAu (nhu dau ddu kiéu
cang thing, dau dAu chudi, cac ching dau dau ty dong ving day than kinh tam thoa
(trigeminal autonomic cephalalgias) khac, dau dau tién phat khac nhu dau nira dau kéo
dai, dau du thir phat, dau day than kinh so, hodc dau mit trung tdm hodc tién phat),

tang cam dau, dau, nhay cam dau téng cudng hodc qua muc nhu tang cam dau, chimg
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hoa théng (bong bubt), hoic loan cam dau, dau cép tinh, dau phong, dau mit khong
dién hinh, dau do bénh than kinh, dau lung, hdi chimg dau ving phirc hop I hodc II,
dau khop, dau do chin thuong thé thao, dau lién quan dén bénh nhiém (vi dy, HIV),
dau sau hoéa tri, dau sau dot quy, dau sau phﬁu thuét, dau day than kinh, ndn, budn
ndn, mura, cac tinh trang bénh ly lién quan dén dau tang (nhu hdi ching rudt kich thich
hodc bénh viém hong), bang quang mét tu chi (vi du, mét tu chu thdi thic), dung nap
thudc nga hoic cai thubc ngy, rdi loan giéc ngu, ngung thé khi ng, mét nga gia, hoi
chimg mét moi sau chuyén bay dai, réi loan thodi héa than kinh, phttc hop mét phan
xa c6 diéu kién-sa sat tri tué-hdi chimg parkinson-teo co, tho4i hoa ciu nhat-ciu no-
chit x4m, bénh dong kinh, rdi loan co giét, hodc cac bénh khic lién quan dén loan
chirc ning hé théng orexin chung.

Theo cic phuong an khéc, cic hop chit duoc md ta trong ban md ta nay la hitu
ich trong phuong phép diéu tri c4c réi loan bao gdm, nhung khong gidi han o, r6i loan
gidc ngn, x40 trdn gidc ngi, bao gdm ting cudng chat luong gidc ngd, cdi thién chat
lugng gidc ngd, gia ting hiu qua gidc ngy, gia ting sy duy tri gifc ngu; gia ting ty 18
thoi gian ma dbi twong ngt so voi thoi gian ma dbi tugng nd luc d& ngl; cai thién su
khoi dAu gidc ngd; 1am gidm thoi gian 4m i hogc khoi phét gide ngii (thoi gian can dé
ngt thiép di); lam giam cac khé khidn d8 ngu thiép di; gia tang tinh lién tuc cta gifc
ngl; lam giam s6 1an thire gidc trong khi khi; 1am giam céc con thie gidc trong khi
ngt; 1am gidm cac con thirc tinh ban dém; lam giam thoi gian thire sau khi khai phat
gidc ngl; gia ting tdng thoi lugng ngt; 1am gidm sy phén tan gidc ngi; bién dbi dinh
thoi, tAn s6 hoic khoang thdi gian cua cac con ngit REM; bién dbi dinh thoi, tAn s6
hoic khoang thdi gian cia céc con ngt song chim (nhu céc giai doan 3 hodc 4); gia
tang thoi lugng va ty 1€ phén trim giic ngu giai doan 2; thuc dAy gidc ngl séng cham;
tang cudng hoat ddng EEG-delta trong khi ngl; lam gidm cac con thire tinh ban dém,
dic biét 1a cac con thic tinh vao sang som; gia tdng sy tinh tdo ban ngay; lam giam su
budn ngh ban ngay; didu tri hogc 1am giam sy budn ngl ban ngay qué muc; gia ting
su thoa mén cudng do ngl; gia ting sy duy tri gidc ngu; chimg mét ngl tu phat; cac
vAn @& vé gibc ngd; ching mét ngl, ngll qué nhidu, ngll quéa nhidu tu phat, ngi qua
nhiéu 13p lai, ngli qua nhidu ndi tai, con ngl thodng qua, gidc ngi ngat quing, ngung

thd khi ngu, sy thao thitc, co co ban dém, ngit quing gidc ngli REM, mét moi sau
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chuyén bay dai, x40 tron gidc ngl clia ngudi lam viée theo ca, loan mién, hoang s¢
ban dém, chiing mét nga lién quan dén bénh trim cam, r6i loan cam xtic/khi séc, bénh
Alzheimer, hogic chimg suy gidm nhan thice, cling nhu mdng du va ching dai dim, va
ri loan giic ngi kém theo 130 hoa; bénh Alzheimer hoang hon; cac tinh trang bénh ly
lién quan dén nhip ngay dém cling nhu cac rdi loan tAm thin va thé chét lién quan dén
viée di qua cdc mui gio va c6 cac ché d6 1am viéc theo gidr thay dbi, cac tinh trang
bénh ly do dugc chit 1am gidm gidc ngtt REM dudi dang tac dung phy; dau xo co; cac
hoi chung dugc biéu hién boi gic ngti khong phuc hdi va dau co; ngung thd khi ngn
lién quan dén cac xdo tron hd hép trong khi ngl; céc tinh trang bénh ly do giam chat
luong gidc ngd; gia ting su hoc tdp; gia ting tri nhd; gia ting ghi nhé; rdi loan &n
ubng lién quan dén hép thu thirc &n qua mic va cac bién chimng lién quan, réi loan &n
udng cudng birc, bénh béo phi (do nguyén nhan bét ky, bat ké do di truyén hay mdi
trudng), cac rdi loan lién quan dén bénh béo phi bao gbm in qua muc va &n v6 do tdm
thin, tang huyét 4p, bénh dai thdo dudng, ndéng do insulin huyét twong cao va tinh
khang insulin, rdi loan lipit méu, tdng lipit mau, bénh ung thu ndi mac t&r cung, bénh
ung thu v, bénh ung thu tuyén tién 1iét va bénh ung thu dai trang, bénh viém xuong
khép, ngung thd khi ngt do t&c nghdn, bénh s6i mat, s6i mét, bénh tim, nhip tim bat
thuong va chimg loan nhip tim, bénh nhdi mau co tim, suy tim sung huyét, bénh tim
mach vanh, dot t&r, dot quy, bénh budng trimg da nang, u so hau, hoi ching Prader-
Willi, hoi ching Frohlich, cac déi tuong suy giam GH, véc dang lun bién thé binh
thuong, hoi chimg Turner, va c4c tinh trang bénh ly khac c6 hoat dong chuyén héa
giam hoic sy giam tiéu dung ning luong nghi dudi dang ty 16 phan trim cua téng khbi
luong khong c6 chit béo, vi dy, tré em bi bénh bach cAu nguyén bao lympho cap tinh,
hoi chimg chuyén hoéa, con goi 1a hoi chimg X, héi chimg khang insulin, cac bét
thuong v& hormon sinh duc, loan chirc ning sinh duc va sinh san, nhu kha nang thu
tinh giam, v0 sinh, thiéu nang sinh duc & nam gi6i va ching rdm 16ng ¢ phu ni, cac
bénh béo phi, cac rdi loan van dong da day-rudt, nhu tro nguoc da day-thyc quan lién
quan dén bénh béo phi, cac 161 loan hd hép, nhu hdi chimg bénh béo phi-thd qua cham
(h6i chimg Pickwickian), chimg kho tho, cac 161 loan tim mach, bénh viém, nhur bénh
viém toan than ctia hé mach, bénh xo vita ddng mach, téng cholesterol mau, ting axit

uric mau, dau lung dudi, bénh tGi mat, bénh gut, bénh ung thu thin, nguy co gy mé
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gia tang, 1am gidm nguy co tic dong thir phat ctia bénh béo phi, nhur lam gidm nguy co
phi dai tAm that trai; cac bénh hodc rdi loan trong d6 hoat dong dao dong bét thudng
x4y ra trong ndo, bao g(‘A)m bénh trim cam, bénh dau nira dau, dau do bénh than kinh,
bénh Parkinson, 161 loan tAm than, hodc bénh tAm thin phan liét, cling nhu cac bénh
hodc r6i loan trong d6 c6 su lién két hoat dong bét thuong, cu thé 13 qua dbi thi; tang
cudng chirc ning nhén thic; ting cuong tri nhé; gia tang ghi nh¢; gia ting dap tmg
mién dich; gia ting chiic ning mién dich; trdo huyét; ra md hdi ban dém; kéo dai tudi
tho ti da; bénh tim thin phan liét; cac rdi loan lién quan dén co dugc kiém soat boi
céc nhip kich thich/gian do hé than kinh diéu khién nhu nhip tim va cac ri loan khac
cta hé tim mach; céc tinh trang bénh ly lién quan dén tang sinh té bao nhu gidin mach
hoiic co mach va huyét 4p; bénh ung thu; chiing loan nhip tim; ting huyét 4p; suy tim
sung huyét; c4c tinh trang bénh 1y ctia hé sinh duc/ni€u; cac 161 loan vé chitc ning sinh
duc va thu tinh; sy d?ly du chire ning thn; tinh dap ing voi thubc mé; r6i loan khi séc,
nhu bénh trAim cam hodc cu thé hon 13 céc rdi loan trAm cam, vi dy, cac rdi loan trAm
cam chinh theo hdi duy nhit hodc tai phat va céc 1i loan khi séc dai dang, hogc céc
rdi loan ludng cyc, vi du, r6i loan ludng cuc 1, rdi loan ludng cuc IT, va r6i loan khi
séc chu ky, 161 loan khi séc do bénh ly chung, 16i loan khi sic dugc cam tng bai chét;
céc roi loan lo 4u bao gém r6i loan stress ce‘ip tinh, ching s¢ khodng rdng, 161 loan lo
4u lan toa, roi loan 4m anh-cudng birc, con hoang sg, 161 loan hoang so, 161 loan stress
sau chén thuong, r6i loan lo 4u chia ly, &m &nh s¢ x& hoi, &m anh s¢ dac hicu, r6i loan
khi séc dugc cam tmg boi chat; cac rdi loan lo au bao gbm ri loan stress cAp tinh,
ching so khoang rdng, 16i loan lo 4u lan t0a, 161 loan 4m anh-cudng buc, con hoang
sg, roi loan hoang sg, rbi loan stress sau chin thuong, 161 loan lo au chia ly, 4m anh so
x4 hoi, 4m anh sg¢ déc hiéu, 161 loan lo &u dugc cam UGng boi chit va chimg lo 4u do
bénh ly chung; cac rdi loan thin kinh va tAm than c4p tinh nhu khiém khuyét ndo sau
phau thuat ndi tit va ghép tim, dot quy, dot quy, do thidu méu cuc bd, chimg thiéu mau
cuc bd ndo, chin thuong cot séng, chan thuong d4u, chimg gidm oxy huyét chu sinh,
ngimg tim, tdn thwong noron do thidu glucoza huyét; chimg mua gidt Huntington;
bénh xo cimg bén teo co; bénh xo cing rai rac; tén thuong mét; bénh vdng mac; roi
loan nhén thirc; bénh Parkinson tw phét va do duogc chét; co clmg co va cac 161 loan

lién quan dén liét cimg co bao gém run, bénh dong kinh, co giat; cac roi loan nhan
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thirc bao gém bénh sa sut tri tué (lién quan dén bénh Alzheimer, chitng thiéu mau cuc
bd, chin thuong, céac vAn d& mach hoic dot quy, bénh HIV, bénh Parkinson, bénh
Huntington, bénh Pick, bénh Creutzfeldt-Jacob, chiing gidm oxy huyét chu sinh, cac
bénh 1y chung khac hodc ching lam dung chét); mé sang, cac r6i loan quén hodc suy
giam nhan thitc lién quan dén tudi; bénh tAm than phan liét hodc loan thin bao gdm
bénh tAm thin phan liét (hoang tudng, vo td churc, cing truong luc hodc khong bigt
dinh), r6i loan dang tAm than phén liét, rdi loan phan liét cam xdc, r6i loan hoang
tudng, 161 loan tAm than ngén, r6i loan tAm than chia sé, rbi loan tAim than do bénh ly
chung va 161 loan tAm than do chét; cac rdi loan lién quan dén chit va cac hanh vi
nghién (bao gdm mé sang do chét, bénh sa stt tri tué trudng dién, rbi loan quén trudong
din, ri loan tAm than hodc rdi loan lo Au; sy dung nap, ching nghién an, su 1¢ thudc
hodc cai céc chit bao g(‘Sm ruogu, amphetamin, gai méo, cocain, haluxinogen, chét
x0ng, nicotin, opioit, phenxyclidin, thube giam dau, thube ngu, hodc thude chéng lo
au); cac r6i loan van dong, bao gém mét vin dong va cac hdi chimg méat van dong-
cting nhic (bao gdm bénh Parkinson, hdi chimg parkinson do dugc chét, hoi ching
parkinson sau viém ndo, li€t trén nhan tién trién, teo da hé, thoai hoa vo ndo-hach nén,
phirc hop hdi ching parkinson-ALS sa sit tri tué va voi hoa hach nén), hdi chimg mét
moi man tinh, mét moéi, bao gém mét moi do Parkinson, mét moi do xo cing rai rac,
mét moi do rdi loan gifc ngi hodc rdi loan nhip ngdy dém, hoi ching parkinson do
thubc (nhu hoi ching parkinson do thubc an thin, hoi chimg 4c tinh do thudc an than,
loan truong luc co do thuéc an thin, chimg ngdi khong yén cép tinh do thudc an than,
loan van dong mudn do thudc an thin va run thé ding do thubc an than), hoi chimg
Gilles de la Tourette, bénh dong kinh, va 161 loan van dong bao gém run (nhu run khi
nghi, run vo cén, run thé dung va run khi van dong hitu y), ching mua giat (nhu
chung mua giat Sydenham, chimg mua giat Huntington, chimg mua giét di truyén lanh
tinh, bénh than kinh h@)ng cAu gai, mua gidt c6 triéu chung, ching mua giat do dugc
chét va chimg miia vung nira ngudi), co co (bao gdm co co toan thé va co co cuc bd),
tic (bao gdm tic don gian, tic phirc tap va tic ¢6 triéu chuing), hdi chimg chan khong
nghi va loan truong luc co (bao gém loan trrong luc co toan thé nhu loan truong luc
co tu phat, loan truong luc co do duge chét, loan truong luc co c6 triéu chimg va loan

truong luc co, va loan truong lyc co cuc b6 nhu co thit mi, loan truong lyc co ham-
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miéng, loan truong luc co co cing, veo ¢d, loan truong luc co truc, loan truong luc co
tay ctia nha vin va loan truong luc co liét nira nguoi); 161 loan ting dong thiéu chu y
(attention deficit/hyperactivity disorder: ADHD); 161 loan cu xir; bénh dau ntra dau
(bao gdm bénh dau ntra dAu do dau d4u); ching dai dam; su dung nap chét, su cai chét
(bao g(‘A)m, cac chét nhu opiat, nicotin, cac san phém thubc 14, rugu, benzodiazepin,
cocain, thudc an than, thubc ngy, v.v.); loan thin; bénh tAm than phén liét; ching lo au
(bao gdm rbi loan lo au toan thé, r6i loan hoang sg, va rdi loan ém anh cudng birc); rdi
loan khi séc (bao gém bénh trAm cim, bénh hung cam, cac 161 loan ludng cuc); bénh
viém déy than kinh tam thoa; mét thinh gidc; U tai; ton thuong noron bao gdm ton
thuong mét; bénh vdng mac; thodi héa hoang didm cta mit; ndn; phu ndo; dau, bao
gém cac tinh trang dau cép va man tinh, dau ning, dau kho chita, dau do viém, dau do
bénh thin kinh, dau sau chén thuong, dau xwong va khop (bénh viém xuong khép),
dau do van dong 13p lai, dau rang, dau do bénh ung thu, dau co-cén (tén thuong co,
dau xo co), dau trong khi phiu thuat (phiu thuat toan thén, phu khoa), dau man tinh,
dau do bénh thn kinh, dau sau chén thuong, bénh viém ddy than kinh tam thoa, bénh
dau ntra du va bénh dau du do dau ntra dau.

Theo céc phuong an khéc, bénh, 161 loan hodc tinh trang bénh ly 1a 161 loan 3n
uéng, bénh béo phi, chiing nghién rugu hodc 161 loan lién quan dén ruou, ching lam
dung hodc nghién thudc, rdi loan giéc ngu, 161 loan chirc nang nhén thirc trong r6i loan
tam thin hodc thin kinh, bénh trAm cam, chung lo au, 161 loan hoang so, bénh tim
than phan liét, bénh Alzheimer, bénh Parkinson, chimg mua giat Huntington, ching
dau diu, bénh dau nira dAu, dau, bénh da day-rudt, bénh dong kinh, bénh viém, bénh
lién quan dén mién dich, loét, hoi chimg rudt kich thich, bénh tiéu chay, bénh trao
ngugc da day-thuc quan, bénh lién quan dén ndi tiét, bénh ung thu, chimg ting huyét
ap, 161 loan hanh vi, 1o loan khi séc, bénh hung-trém cam, bénh sa sut tri tug, 161 loan
gi6i tinh, réi loan tam 1y tinh duc, va bénh than.

Theo cac phuong an khac, bénh, rdi loan hogc tinh trang bénh ly 1a ching
nghién chét (bao gém tai phat), r6i loan hoang sg, ching lo au, 161 loan stress sau chan
thuong, dau, bénh trAm cam, r6i loan cam xuc theo mua, r6i loan 3n uéng, hoac tang

huyét ap.
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Do d06, theo cac phuong an cu th8, sang ché mb ta phuong phap dé: tang cuong
chit luong gidc ngl; gia ting su duy tri gidc ngl; gia tang gidc ngi REM; gia ting
gidc ngu giai doan 2; 1am gidm phan doan gidc ngt; diéu tri chimg mét ngu; gia ting
nhan thitc; gia ting ghi nhd; didu tri hodc kiém soat bénh béo phi; didu tri hodc kiém
soat bénh trAm cam; didu tri, kiém soét, cai thién hodc lam gidm nguy co cua bénh
dong kinh, bao gdm ng#n ngira bénh dong kinh; diéu tri hodc kiém soat dau, bao gbm
dau do bénh thin kinh; didu tri hogc kiém sodt bénh Parkinson; didu tri hogc kiém soét
loan than; ho#ic didu tri, kiém soét, cai thién hodc 1am gidm nguy co cua bénh tam than
phén liét, & dbi tuong c¢6 nhu cAu ndy, bao gdm cho bénh nhén dung hop chét theo
sang ché véi lugng c6 tac dung diéu tri.

Tin ring sy d6i khéng orexin-1 dugc chi dinh dé didu tri c4c tinh trang bénh ly
néu trén. Su dbi khang c6 nghia 13 sy phong bé thu thé, trong trudng hop nay 1a thu
thé orexin, ma khong 1am cho né truyén tin higu. Ttc 13, sy dbi khang din dén viéc
phong bé phdi tir ndi sinh hogc ngoai sinh khéi hoat héa, hodc gy dbi khéang, thu thé.

Nguoi ¢ hiéu biét trung binh trong linh vuc nay co thé danh gia dugc hop chét
bét ky dugc boc 16 va yéu ciu bao ho trong ban md ta nay vé tac dung didu bién thu
thé orexin va bang cac thir nghiém t& bao khac nhau bing cach s dung cic quy trinh
duge md ta & trén hodc dugc tim théy trong tai liéu chuyén nganh khoa hoc. Do 4o,
ngudi c6 hiéu biét trung binh trong linh vuc nay co thé didu ché va danh gia hop chét
bét ky duge yéu ciu bao ho ma khong can thi nghiém nhidu. Hop chit bit ky duoc
coi 13 chit didu bién, chit chi van hodc chit dbi khang hiru hiéu, cling c6 thé dugc thu
nghiém trong cac md hinh dng vét va trong c4c nghién ctru 14m sang trén ngudi béng
c4ch st dung k¥ ning va kinh nghi¢ém cua nha nghién ctru dé huéng dAn chon céc lidu
lugng va ché d¢ diéu tri.

Theo cic phuong an xic dinh, sang ché mo ta phuong phap tién hanh kinh
doanh dugc phim, bing cach xac dinh ché phém va lidu lugng thich hgp cta hop chét
theo sang ché dé didu tri hodc ngan nglra bénh hodc tinh trang bénh Iy bét ky nhu
duoc md ta trong ban mo ta nay, tién hanh tao profin didu tri cho céc ché phim da
duoc x4c nhan vé tac dung va doc tinh & dong vét, va cung cap mang ludi phén phéi

d% ban ché phim da dugc xac nhan 1a 6 profin diéu tri chap nhdn duge. Theo cac
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phuong 4n xac dinh, phuong phép nay con bao gdm cung cAp nhém ban hang dé
marketing ché phim cho c4c nha cung cap y té.

Theo céc phuong an xac dinh, sing ché mo ta phuong phap tién hanh kinh
doanh dugc phim bang cach xac dinh ché phdm va liéu lugng thich hop cua hop chat
theo sang ché dé diéu tri hodc ngin nglra bénh hodc tinh trang bénh ly bét ky nhu
duoc md ta trong ban md ta nay, va cAp li-xing, cho bén thit ba, cic quyén tiép tuc
phat trién va ban ché phim nay.

Thuat ngit "nha cung cép y t&" chi cac c4 nhan hodc tb chirc cung cép cac dich
vu y t& cho c4 nhan, cong ddng, v.v.. Vi du vé "nha cung chp y t8" bao gdm bac sy,
bénh vién, cic cong d(‘A)ng vé huu duoc chim séc lién tuc, khoa didu dudng lanh nghé,
khoa chim séc hoi cép, bénh vién 14m sang, bénh vién 14m sang da khoa, trung tdm

ctru thuong lwu ddng, dai 1y y té tai nha, va HMO.
Két hop dugc chit

Céc hop chit theo sang ché c6 thé duoc st dung trong cac duoc phdm hozc
phuong phap k&t hop véi mot hodic nhidu hoat chét khéc dé diéu tri cac bénh va rdi
loan dugc mo ta trong ban md ta ndy. Cac hoat chét khéc bao gdm cac thude hodc chat
khéc 1am gidm nhe céc tac dung phu ctia céc liéu phap ddi voi cac bénh dich du tinh.
Cac két hop nay c6 thé dong vai trd gia ting tac dung, cai thién cac triéu chimg bénh
khéc, lam giam mot hodc nhiéu tic dung phu, hodc lam giam lidu yéu cau ctia hop
chét theo sang ché. Theo cdc phuong 4n xac dinh, két hop ndy tao ra tac dung cong
gdp, trong d6 tac dung cong gop chi tdng ctia mdi tc dung cua viéc dung riéng ré€ hop
chat theo sang ché va mot hodc nhidu chét didu tri bd sung. Theo cac phuong an khac,
két hop ndy tao ra tac dung hiép ddng, trong d6 tac dung didu tri vuot qua tong cla
mdi tac dung cta viéc dung riéng r& hop chit theo sang ché va mot hodc nhiéu chat
diéu tri bd sung.

Céc hoat chét b sung c6 thé duoc dung trong duoc pham riéng biét so v6i hop
chat theo sang ché hogc c6 th8 dugc bao gém cling véi hop chit theo séang ché trong
dugc phdm duy nhét. Céc hoat chit bd sung c6 thé duge dung dong thoi voi, trude
hodc sau khi dung, hop chit theo sang ché. Cac muc lidu lugng thuc té clia hoat chat

trong cac dwoc phdm c6 thé dugc thay dbi dé thu duoc lugng hoat chét c6 tac dung dat
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duoc dép Ung diéu tri mong mudn dbi vai dbi tuong cu thé, nhu bénh nhan, dugc
phim, va kiéu ding, ma khong gy doc cho d6i tugng.

Cac chit két hop bao gdm céc hoat chat bd sung 1a cic chit dugc biét hoic
duoc phat hién 1a cé tic dung diéu tri cac bénh va céc 161 loan dugc mo ta trong ban
md ta ndy, bao gdm céc chét chdng lai dich khéc lién quan dén bénh nay. Vi du, cac
dwoc phdm va ché phém theo séng ché, ciing nhu cac phuong phap diéu tri, 6 thé con
bao g6m cac duoc chit hoic thudc khac, vi du, cac hoat chét khac hitu ich dé diéu tri
hodic 1am giam nhe cac bénh dich hodc céc trigu chimg hodc tinh trang bénh ly lién
quan. Vi dy, cac hoat chit bd sung bao gdm céc chét dugc biét 1a hiru ich dé ting
cudng chit luong gidc ngli va ngén nglra va didu tri rdi loan gidc ngl va cac x40 tron
gidc ngd, chat tri d4i thdo dudng, liéu phap tim mach, chit tri bénh béo phi, cdc chat
d6i khang thu thé orexin khac, thudc tri dau, thudc chéng trAm cam, thubc chéng lo
au, thudc ting cuong nhan thice, liéu phap tri bénh Alzheimer, va cac hoat chit khéc.
Céc hoat chét duge duge 14y 1am vi du va céc liéu phap khac thich hop dé két hop véi
céc hop chét duge md ta theo sang ché 13 céc chét duoc néu trong Cong b6 don PCT
s6 W02008/147518 & cac trang 23-29, tai liéu nay dugc dua vao trong ban mo ta nay
theo cach vién din. Céc duge phém chira hop chét bat ky duge mo ta trong ban mo ta
nay c6 thé con bao gdm mot hodc nhidu hoat chét ndy, va cdc phuong phap didu tri c6

thé con bao gém viéc dung mot hodc nhidu hoat chit ndy vai lugng hitu hiu.
Vi du thwe hién sdng ché

Céc vi du sau chi nhim muc dich minh hoa ma khong lam gi6i han sang ché.
Ngudi c6 hidu biét trung binh trong linh vuc nay s&€ nhén thdy ring cc phan g va so
dd tdng hop sau c6 thé duge bién dbi bang cach chon cac nguyén liéu va chét phan
ung thich hgp d2 tao ra céc hop chit khac c6 cong thirc (I), (Ia), (Ib), (IT), (Ila), (11D),
(IlIa), (IV), (IVa), (V) hodc (Va), hodc mudi dugc dung ctia né.

Vidu 1: Céc quy trinh téng hop

Cac thuc thé héa hoc duoc 14y 1am vi dy hitu ich trong cic phuong phép theo
sang ché s& duoc md ta bing cach vién din dén c4c so dd téng hop minh hoa cho
phuong phap diéu ché chung duéi day va céc vi du cu thé kem theo. Nguoi c6 hiéu

biét trung binh trong linh vyc nay s& nhén thy ring, dé thu duoc cac hop chét khac
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nhau trong ban md ta ndy, cac nguyén li€u co thé duogc chon mot cach thich hop dé
céc phan ti thé mong muén cudi cing s& hoan thanh so d6 phan tmg c6 hogc khéng c6
bao vé& néu thich hop d& thu dugc san phim mong mudn. Theo cach khac, c6 thé cin
thiét hodc mong mudn sir dung, tai vi tri cua phin tir thé mong mudn cubi cling, nhém
thich hop ma c6 thd hoan thanh so dd phan tmg va dugc thay th& néu thich hop bang
phén tir thé mong mudn. Ngoai ra, ngudi cd hiéu biét trung binh trong linh vyc nay s&
nhén théy ring céc bién dbi duoc thé hién trong cic so dd & dudi c6 thé duge thuc
hién theo th ty bét ky ma twong thich v6i nhém chirc cua cac nhém treo cu thé. Moi
phan Ung dugc mo ta trong so dd chung t6t hon 13 dién ra & nhiét do nidm trong
khoang tir 0°C dén nhiét do hdi luu ctia dung moi hiru co duge sir dung. Trir khi 6
quy dinh khéc, cac bién 12 nhu dugce x4c dinh trén day lién quan dén cac cong thuc (D),
(Ta), (Ib), (IT), (ITa), (TIT), (IIa), (IV), (IVa), (V), hodc (Va). Cac hop chét dugc danh
diu ddng vi nhu duge md ta trong ban mo ta nay duge didu ché theo cac phuong phap
dwoc md ta & dudi, bang cach st dung cac nguyén liéu duge danh déu thich hop. Néi
chung, cac nguyén li¢u nay 1a co thé sir dung tir cac nha cung cap thuong mai cac chat
phan g hoéa hoc duoc danh d4u phéng xa.

Cdc thudt ngir va chit viét tdt:

ACN axetonitril;

aq nuae;

Atm ap sut khi quyén;

Boc t-butoxycacbonyl;

Borax di-natri tetraborat hodc natri borat hodc natri tetraborat;
Cbz benzyloxycacbonyl;

CDI 1,1'-cacbonyldiimidazol;
DAST Dietylamino luu huynh triflorua
dba dibenzylidenaxeton;

DCM diclometan;

DEA dietylamin;

DIBAL-H diisobutyl nhdm hydrua;
DIPEA diisopropyletylamin;

DME 1,2-dimetoxyetan;
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DMF N,N-dimetyl formamit;

DMSO dimetyl sulfoxit;

Et,O dietyl ete;

EtOAc etyl axetat;

EtOH etanol;

eq. hodc equiv. duong luong;

h gio;

HATU 2-(7-aza-1H-benzotriazol-1-yl)-1,1,3 ,3-tetrametyluroni hexaflophosphat;

HBTU O-benzotriazol-N,N,N',N'-tetrametyluroni hexaflophosphat

HPLC sic ky 16ng hiéu ning cao (high performance liquid chromatography);

LCMS phép do khdi phd sic ky 16ng (liquid chromatography
mass spectrometry);

LDA lithi diisopropylamit;

LiHMDS lithi bis(trimetylsilyl)amit;

MeOH metanol;

min phut;

MS phép do khdi phd (mass spectrometry);

MW vi séng;

NH4OAc amoni axetat;

NMR cong hudng tir hat nhan (nuclear magnetic resonance);

[0): oxy hoa;

Psi pao/inso vudng;

quant. dinh luong;

RCM trao d6i déng vong (ring closing metathesis);

r.t. nhiét d6 trong phong;

sat. bdo hoa;

SFC sic ky 1ong t6i han (supercritical fluid chromatography);

T3P propylphosphonic anhydrua;

TFA axit trifloaxetic;

THF tetrahydrofuran;

TLC séc ky 16p mong (thin layer chromatography);
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TMEDA tetrametyletylendiamin;

UPLC sic ky long siéu hiéu ndng (ultra performance liquid chromatography).
O/N qua dém
So dé téng hop chung

Theo mdt s& phuong 4n, hop chét c¢é cong thie (I), (Ta), (Ib), (D), (Ila), (1D),
(IITa), (IV), (IVa), (V) hodc (Va) theo sang ché, trong d6 ca X va X’ ddulaFvazla
NR2, c6 thé dugc didu ché theo so d6 tdng hop chung dugc thé hién trong So d6 1.
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So d6 1

Theo mdt sb phuong 4n, hop chét ¢ cong thic (1), (Ia), (D), (ITa), (11I), (IlTa),
(IV), (IVa), (V) hodc (Va) theo sang ché, trongd6 X 1aF, X’ 1aHvaZla NR2, ¢6 thé
duoc diéu ché theo so d téng hop chung dugc thé hién trong So d6 2.
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Téng hop cdc hop chat (b)-(u)
Axit 3-metylpiperidin-2-carboxylic hydroclorua (b)

PtO (10 g, 44,0 mol) duoc bd sung vao hdn hgp cua axit 3-metylpicolinic (100
g, 730 mmol) trong 2 L EtOH/ H>0 (1/1) v6i 200 mL HCI dic (36% trong luong).
Hon hop phan tng duge khudy & nhiét do trong phong trong mdi truong khi hydro &
3MPa trong 25 gid, 'H-NMR chi ra phén tmg két thiic. Hon hop phan tng dugce loc
qua dAt diatomit (khoang 1 cm) va c6 thu duoc hop chit néu & d& muc niy dudi dang
chét rén mau tring (131 g, 730 mmol, 100%), chét nay duge st dung cho budce tiép
theo ma khong cin tinh ché thém. 'H NMR (MeOD, 400 MHz) & 4,13-4,11 (m, 1H),
3,40-3,33 (m, 1H), 3,05-2,99 (m, 1H), 2,61-2,58 (m, 1H), 1,92-1,72 (m, 4H), 1,09 (d,
J =17,0 Hz, 3H).

Axit 1-(benzyloxycacbonyl)-3-metylpiperidin—2-carboxylic ()

Hop chét b (79 g, 0,44 mol) dugc hoa tan trong 2M NaOH/THF (1/1 v/v, 1500
mL) va dugc lam lanh dén 0°C. Tiép theo, benzyl cloformat (113 g, 0,67 mol) dugc
bd sung bang cich nho giot va hdn hop phan ting duoc khudy & nhiét d6 trong phong
trong 48 gio. Hon hop phén tmg thu duge duge cb dé loai bo THF, va tiép theo duoc
chiét bang toluen (3x100 mL) @2 loai bo lugng du CbzCl va rugu benzylic. Lop hitu
co duoc loai bo. Lép nude duge axit hoa (pH ~ 2) bing HCI dic va san phim nay
duoc chiét bing BtOAc (150 mL x 4), 1am kho trén MgSOx, loc, va c6 trong chan
khong. DAu khong mau thu duoc tir tir héa rén (103 g, 84%) va dugc st dung cho
bude tiép theo ma khong cén tinh ché thém. 'H NMR (CDCls, 400 MHz) § 7,40-7,37
(m, 5H), 5,19 (m, 2H), 4,95-4,72 (m, 1H), 4,14-4,03 (m, 1H), 3,36-3,25 (m, 1H), 1,93-
1,53 (m, 5H), 1,20-1,05 (m, 3H). ESI-MS (m/z): 263,93 [M+17".

Axit (2S,3R)-1-(benzyloxycacbonyl)-3-metylpiperidin—Z—carboxylic (d

Hop chét ¢ (55 g, 0,20 mmol) dugc hoa tan trong i-PrOH (400 mL). D-Tyrosin
Hydrazit (23 g, 0,12 mol) duoc bd sung vio tao ra han hop khong ddng nhat, hdn hop
nay dugc gia nhi€t hdi lvu. MeOH duge bd sung theo cac ph@m 100 mL cho dn khi
tao ra dung dich ddng nhét. Hon hgp phan tmg duge khudy trong 1 gi® & nhiét d6 nay

-9Y-



34368

lam bay hoi lugng x4c dinh MeOH trong quy trinh. Khi hén hgp phan (g vira tré nén
duc, két thuc gia nhiét, va hdn hop phan tmg dugc 1dm ngudi dén nhiét do trong phong
¢6 khudy manh d8 thu dugc huyén phu dic. Huyén pht ndy dugc loc va duoc rua
biing i-PrOH (100 mL) thu dugc chat rin khong mau (~40 g, ee ~94%). Két tinh lai tir
IPA/MeOH thu duoc chit rin khong mau (36g, >99% ee, 38%).

Chét rén khong mau duge hoa tan trong EtOAc (400 mL) va dugc rira bang HCI
IM (100mL x 3), nudc mudi (100 mL) va 1am khd trén MgSOa. Loai bo dung mdi
trong diéu kién ap suit giam thu dugc dau khong mau dudi dang hop chét d (>99% ee,

21g), chét nay tir tir héa ran.
Axit (2S,3R)-3 -metylpiperidin-2-carboxylic (¢)

Dung dich chira hop chit d (51 g, 0,18 mol) trong EtOAc trong moi truong khi
argon dugc bd sung chét xuc tac 10% Pd/C. Hdn hop phan tng dugc bay hoi va suc
khi hydro (2x) tir binh cAu, va tiép theo dugc Khudy trong moi trudng Ha cho dén khi
nguyén liéu dugc tiéu thu nhu dugc chi ra béi HPLC phan tich déo pha (~30 gio). Hon
hop phan g dugc loc qua dém xelit. Pém xelit nay duoc ria kK biang MeOH nong.
Céc phan chiét d thu gom dugc cd trong chan khong thu dugc hop cht néu & dé muc
nay e dudi dang chét rin hiu nhu khoéng mau (25,5g, 99%) va duoc st dung cho budc
tiép theo ma khong cAn tinh ché thém. "H NMR (MeOD, 400 MHz) & 3,58 (d, 1H), 3,3
(m, 1H), 2,95-2,85 (m, 1H), 2,60-2,50 (m, 1H), 1,91-1,62 (m, 4H), 1,16 (d, 3H).

(2S,3R)-metyl 3-metylpiperidin-2-carboxylat, mudi clorua (f)

Luong du HCI trong MeOH (tir AcCl va MeOH) dugce bb sung vao hop chat
axit amin thé e (25,5 g) tir budc trude d6 va dung dich nay dugc gia nhiét hdi luu cho
dén khi nguyén liéu dugc tiéu thy. Phan mau duoc 14y ra sau 12 gid va cd trong chan
khong- 'TH-NMR chét tho chi ra sy chuyén héa hoan toan. Tiép theo, hén hop phan
ting dugc cb trong chan khong thu duoc hop chit néu & d& muyc nay dudi dang chit
rin mau vang nhat (34 g, hiéu sudt 100%) va dugc st dung cho budc tiép theo ma
khéng cAn tinh ché thém. 'H NMR (MeOD, 400 MHz) § 4,22 (m, 1H), 3,9 (s, 3H),
3,42-3,38 (m, 1H), 3,10-3,0 (m, 1H), 2,63-2,55 (m, 1H), 1,97-1,70 (m, 4H), 1,03 (d,
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3H).
(2S,3R)-1-tert-butyl 2-metyl 3-metylpiperidin-1,2-dicarboxylat (g)

Dung dich chira hop chit mudi thé f (34 g, 0,176mol) tir bude trude do trong
THF (350 mL) / H20 (250 mL) & 0°C duogc bd sung DIEA (92 mL, 3 duong luong)
tiép theo 1a BOC20 (76 g, 2 duong lugng). Hon hop phén tmg dugc gia nhiét dén
nhiét do trong phong O/N va khudy trong ~24 gio. Tiép theo, hén hop phan tmg nay
dugc cd dé loai bd THF, va tiép theo dugc pha loéng bang EtOAc, va dugc rira bang
HCI 1M (3x), NaHCOs (1x), nud6c mubi, 13m kho (MgSOs) va co. Déu thé khdng mau
thu duoc bi 13n BOC20, song dugc st dung ma khong cAn tinh ché thém. 1H NMR
(CDCI3, 400 MHz) § 4,65 (br s, 1,0H), 4,0-3,9 (m, 1,0H), 3,69 (s, 3,0H), 3,3-3,15 (m,
1,0H), 1,9-1,8 (m, 1,0H), 1,8-1,65 (m, 1,0H), 1,65-1,5 (m, 3,0H), 1,44 (s, 9,0H), 1,01
(d, 3,0H) ppm; ESI-MS (m/z): 280,89 [M+Na]+.

(2S,3R)-1-tert-butyl 2-metyl 3 -metyl-6-oxopiperidin-1,2-dicarboxylat (h)

Dung dich ¢ 0°C chira hop chét carbamat thd g tir budc trude d6 va RuCls (400
mg, 1% mol) trong CH3CN (150 mL) dugc bd sung bing cach nho giot dung dich
chira NaBrOs (42 g, 0,28 mol) trong nude (250mL). Ho6n hop phan tng dugc khudy &
nhiét d trong phong trong 6 giv, va tiép theo dugc pha lodng bang EtOAc va nudc.
Céc 16p dugc tach ra va pha nude dugc chiét bang EtOAc (2x). C4c pha hitu co da thu
gom dugc ria bing dung dich nuéc NaHSO3 béo hoa, nude mudi, 1am kho (MgSO0a),
va ¢b trong chan khong. Déu thd thu duge dugc tinh ché bing sic ky trén SiO»
(EtOAc/hex) thu dugc hop chit néu & d& muc nay dudi dang chit rin khong mau
(39,2g, ~79% tir e). 'H NMR (MeOD, 400 MHz) § 4,45 (d, 1H), 3,7 (s, 3H), 2,6-2,5
(m, 1H), 2,41-2,23 (m, 2H), 1,7-1,62 (m, 1H), 1,55-1,45 (m, 1H), 1,42 (s, 9H), 0,96
(d, 3H).

(2S,3R)-1-tert-butyl 2-metyl 3-metyl-3 /4-dihydropyridin-1,2(2H)-dicarboxylat (i)

Dung dich chtra hop chét h (39,2 g, 0,145 mol) trong THF (400 mL) ¢ -78°C
duoc bd sung LiBEGH (1,0 M trong THF, 1,1 duong luong) bang cach nho giot. Hén
hop phan ung duoc khudy & -78°C trong 2 gio, va tiép theo duoc dap tat bing dung
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dich nuéc NHiCl bdo hoa va duogc gia nhiét dén nhiét d6 trong phong va dugc pha
losing bang EtOAc. Céc 16p dugc tach ra, va 16p nude dugce chiét bang EtOAc (2x).

Céc pha hitu co da thu gom duoc rira bing nude mudi, 1am kho (MgSOs), va cb.

Dung dich chira ddu khong mau thd thu dugc trong CH2Cl (1 L) & -78°C duoc
bd sung DIEA (101 mL, 4 duong lugng) tiép theo 1a bd sung bang cach nhé giot
TFAA (41 mL, 2 duong lugng). Hn hop phan tmg duoc khudy & -78°C trong 3 gid,
va tiép theo dugc gia nhiét din dén nhiét d6 trong phong va theo ddi sy bién mét
nguyén liéu bing phan tich tlc. Khi phan tmg duoc chi ra la d& két thuc, né duge lam
lanh dn 0°C va duoc dap tht bz‘“mg dung dich nuéc NaHCOj3 bdo hoa. Cac 16p duge
tach ra. Lép hitu co duge rira bang NaHCO3, nude mubi, 1am khd (MgSOs) va cd
trong chin khong. Tinh ché trén SiO2 (EtOAc/hex) thu duoc hop chit néu & d& muc
ndy duéi dang dau gin nhu khong mau héa ran (33g, 89%). "H NMR (Ds-DMSO, 400
MHz) & 6,7 (br dd, 1H), 4,85 (dt, 1H), 4,52 (dd, 1H), 3,67 (s, 1,6H), 3,63 (s, 1,4H),
2,15-2,06 (m, 1H), 2,02-1,94 (m, 1H), 1,7-1,6 (m, 1H), 1,45 (s, 4,5H), 1,4 (s, 4,5H),
1,05 (dd, 3H).

(28, 3R)-1-tert-butyl 2-metyl 5,6-dihydroxy-3-metylpiperidin-1,2 -dicarboxylat (j)

Dung dich ¢ 0°C chia hop chit enamit i (33 g, 0,13 mol) va NMO (23g, 0,19
mol) trong axeton (300 mL) va H20 (200 mL) dugc bd sung 0sO4 (4% trong luong
trong H20, 1% mol). Hon hop phén Gng dugc gia nhiét dén nhiét do trong phong O/N
khi phan tmg duoc chi ra la da két thiic bang phan tich tlc. Phan tmg duge déap t4t bang
dung dich nuéc NaHSOs bdo hoa va dugce pha lodng bang EtOAc. Céc 16p duoc tach
ra. Lép nude duge chiét bing EtOAc (2x). Céc pha hiru co da thu gom duogc rira béng
dung dich nudc NaHSO3 bdo hoa, nude mudi, 1lam kho (MgS0s), va cd thu duoc diol
thd dudi dang chit rdn hau nhu khong mau va duge st dung cho bude tiép theo ma
khong can tinh ché thém (35,9 g). 1H NMR (DMSO-d6, 400 MHz) d 5,86 (br s,
1,0H), 5,37 (br s, 1,0H), 4,67 (d, 1,0H), 4,05 (d, 1,0H), 3,90-3,83 (m, 1,0H), 3,62 (s,
3,0H), 2,67 (br s, 1,0H), 1,58-1,51 (m, 1,0H), 1,41-1,36 (m, 1,0H), 1,35 (s, 9,0H), 0,88
(d, 3,0H) ppm; ESI-MS (m/z): 312,90 [M+Na]+.

(2S, 3R)-1-tert-Butyl 2-metyl 3-metyl-5-oxopiperidin-1,2 —dicarboxylat (k)
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Dung dich chira hop chét diol thd j trong CHCI3 (0,8 L) dugc bb sung p-TsOH
(200 mg). Hon hop phan tng dugc gia nhiét dén 60°C va theo doi sy bién mat nguyén
litu bing phan tich tle (1-3 gid). Hon hop phan tmg duoc lam ngudi dén nhiét do
trong phong, va dugc rira bing dung dich nuéc NaHCO; bio hoa (2x), lam khd
(MgSO4), va cb trong chan khong. Keton thé thu duge dugc tinh ché bang sic ky trén
SiO2 (EtOAc/hex) thu dugc hop chét néu & d& muc nay dudi dang dAu mau vang nhat
(31,1g, 88% trong 2 budc). 'H NMR (CDCls, 400 MHz) 8 4,8 (br s, 0,6H), 4,6 (br s,
0,4H), 4,20-4,10 (m, 2H), 3,83 (s, 3H), 2,60-2,3 (m, 3H), 1,48 (br s, 9H), 1,12 (br s,
3H).

(2S, 3R)-1-tert-butyl 2-metyl 5,5-diflo-3-metylpiperidin-1,2 —dicarboxylat (1)

DAST (64 g, 0,4 mol) duoc bd sung vio dung dich chira hop chét k GLlg
0,11 mol) trong CHxCl> (110 mL) & 0 °C. Sau khi khudy qua d&m & nhiét d trong
phong, hdn hgp phéan tng duoc dap t4t cAn than trong hdn hop & 0°C ctia CH2Cly/nude
NaHCO3 bdo hoa va tiép theo duoc gia nhiét dén nhiét d6 trong phong. Cac 16p duge
tach ra va 16p hitu co dugc rira bing dung dich nugc NaHCOs bdo hoa, lam kho
(MgSOs), va c6. Can thd dugc tinh ché bang sic ky trén SiO2 (EtOAc/hex) thu duge
hop chit néu & dé muyc nay duéi dang diu gin nhu khéng mau (26,8 g, 79%). 'H
NMR (CDCls, 400 MHz) § 4,9 (br s, 0,6H), 4,65 (br s, 0,4H), 4,33-4,18 (m, 1H), 3,75
(s, 3H), 3,7-3,55 (m, 1H), 2,283 (br s, 1H), 2,1-1,86 (m, 2H), 1,49 (s, 9H), 1,2 (d, 3H).

(28, 3R)-metyl 5,5-diflo-3-metylpiperidin-2-carboxylat (m)

Dung dich chitra hop chét 1(10g, 0,034 mol) trong CH>Cl> (150 mL) ¢ 0°C dugce
b sung TFA (50 mL). Hdn hop phén Gng dugc gia nhiét dén nhiét do trong phong va
theo d5i su bién mat nguyén liéu béng phan tich tlc (3-4 giod). Khi két thiic, hdn hop
phén tmg dugc cd trong chan khong thu dugc dAu va dau nay duoc st dung cho budc
tiép theo ma khong cAn tinh ché thém. 'H NMR (MeOD, 400 MHz) & 4,22 (m, 1H),
3,9 (s, 3H), 3,42-3,38 (m, 1H), 3,10-3,0 (m, 1H), 2,63-2,55 (m, 1H), 1,97-1,70 (m,
4H), 1,03 (d, 3H).

(28, 3R)-1-benzyl 2-metyl 5,5-diflo-3 -metylpiperidin-1,2-dicarboxylat (n)
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Dung dich & 0°C chua hop chét thdé m trong THF/nuéc NaHCOs bio hoa (400
mL, 1:1 v/v) dugc bd sung CbzCl (14,6 g, 0,085 mol). Hon hgp phan tng duge gia
nhiét dén nhiét d6 trong phong O/N, va tiép theo dugc pha lodng bang EtOAc. Cac 16p
dugc tach ra. Lop nude duge chiét bang EtOAc (2x). Cac pha hitu co da thu gom
duoc rira bing nudc mudi, 1am khd (MgSO4) va cd. Cin thd dugc tinh ché bang séc ky
trén SiO2 (EtOAc/hex) thu dugc hop chét néu & d& muc nay dudi dang du gan nhu
khong mau (10,7 g, 96% trong 2 budc). IH NMR (CDCI3, 400 MHz) 8 7,5-7,3 (m,
5H), 5,3-5,1 (m, 2H), 5,0-4,9 (m, 0,6H), 4,85-4,75 (m, 0,4H, 4,5-4,35 (m, 1H), 3,8-3,8
(m, 3H), 3,7-3,5 (m, 1H), 2,4-2,25 (m, 1H), 2,2-1,9 (m, 2H), 1,15-1,0 (m, 3H).

Axit (25, 3R)-1-(benzyloxycacbonyl)-S,S-diﬂ0-3-metylpiperidin—2—carboxylic (0)

Dung dich & 0°C chtra hop chét n (10,7 g) trong THF (150 mL) dugc bd sung
LiOH 1M (100 mL). Hén hgp phan tng duoc gia nhiét dén nhiét d6 trong phong O/N.
Hon hgp phéan ung duge pha lodng bang EtOAc, va axit hoa bang HCI 1M cho dén khi
d6 pH ~3. Céc 16p dugce tach ra, va pha hiru co dugc rira bing nudc mudi, lam khd
(MgSOs) va c6 trong chan khong thu duge dau hau nhu khong mau. Axit thé nay (9,8
g, 96%) duoc sit dung ma khéng can tinh ché thém. 'H NMR (MeOD, 400 MHz) 3
74-73 (m, 5H), 5,3-5,1 (m, 2H), 4,85-4,75 (m, 1H), 4,3-4,2 (m, 1H), 3,78-3,5 (m,
1H), 2,35-2,2 (m, 1H), 2,15-2,02 (m, 1H), 2,0-1,85 (m, 1H), 1,15 (t, 3H).

(28, 3R)-benzyl 5,5-diflo-2-(hydroxymetyl)-3-metylpiperidin-1-carboxylat (p)

Dung dich ¢ 0°C chira hop chét o0 (9,8 g, 0,031mol) trong THF (100 mL) dugc
bd sung BH3/THF (1,0 M, 47 mL). Hon hop phén tng duoc gia nhiét dén nhiét do
trong phong va duoc theo ddi bang HPLC dao pha. BHs/THF (15 mL) duoc bd sung
thém. Sau 6 gid nita, nguyén liéu dugc tiéu thy nhu dugce chi ra bing HPLC. Phan tng
duoc dap t4t bang MeOH, va c6 trong chan khong. DAu thd khdng mau thu duge duoc
hép thu vao EtOAc va dugce ria bang HCI 1M (2x), nuéc mubi, 1am kho (MgSO4) va
¢d thu dugc hop chit néu & d& muc nay (8,8 g, 94%) dudi dang diu khong mau, va
dugc st dung cho budce tiép theo ma khong cin tinh ché thém. ESI-MS (m/z): 300,29
[M+1]". 1H NMR (D6-DMSO, 400 MHz) § 7,4-7,3 (m, 5H), 5,2-5,1 (q, 2H), 4,85-4,7
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(m, 1H), 4,5 (d, 0,36H), 4,25-4,1 (m, 1,64H), 3,8-3,7 (m, 1H), 3,6-3,5 (m, 1H), 3,5-3,2
(m, 1H), 2,1-1,9 (m, 2H), 1,0 (br s, 3H).

(2S, 3R)-benzyl 2-((1,3—dioxoisoindolin-2—yl)metyl)-S,5-diﬂo-3—mety1piperidin—1-
carboxylat (q)

Dung dich chira hop chét thé p (8,8 g, 0,03 mol) trong toluen khan (100 mL)
duoc bd sung ADDP (14,9g, 0,059 mol) tiép theo 1a PBu3 (17,9 g, 0,089 mol). Sau khi
khudy & nhiét d6 trong phong trong 45 phit, phtalimit (6,5 g, 0,044 mol) dugc bd sung
va han hop phan tmg dugc gia nhiét dén 80°C O/N. Sau 12 gid, hop chit ruou ban dau
p duoc tiéu thu nhu duoc chi ra bing phén tich HPLC phén tich ddo pha. Hdn hop
phén mg duoc lam ngudi dén nhiét do trong phong, loc qua dém SiO2 (rua béng
toluen), va cd trong chan khong. Dau thé thu duoc duoc tinh ché bang sic ky trén
Si02 (EtOAc/hex) thu duge hop chit néu & @ muc nay (11 g, ~87%) bi 1an phtalimit.
[phtalimit c6 thé duoc loai bd bang cich hoa tan trong EtOAc va rira bing NaOH 1M,
song nd cling co thé duoc loai bd trong budc tiép theo]. ESI-MS (m/z): 429,40
[M+1]". 'H NMR (Ds-DMSO, 400 MHz) & 7,9-7,8 (m, 4H), 7,35-7,2 (m, 2H), 7,18-
7,1 (m, 1H), 7,1-7,0 (m, 1H), 6,9 (d, 1H), 4,85-4,7 (m, 1,5H), 4,5 (d, 1H), 4,48-4,35
(m, 0,5H), 4,25-4,1 (m, 2H), 3,7-3,45 (m, 2H), 2,25-2,0 (m, 3H), 1,1 (t, 3H).
(2S,3R)-benzyl 2-(aminometyl)-5,5-diflo-3 -metylpiperidin-1-carboxylat (r)

Hydrazin (6,2 mL, 5 duong luong) duoc bd sung vao dung dich chira hop chit
q (11 g, 23 mmol) trong MeOH (150 mL). Hobn hop phan tmg duoc gia nhiét dén 80°C
trong 2 gid trong d6 nguyén ligu duoc tiéu thy nhu duoc chi ra bang phan tich HPLC
phén tich ddo pha. Hbn hop phan tng duge 1am ngudi va cd trong chan khong. Cén
tho dugc ha‘ip thu vao EtOAc va dugc rua bang dung dich nuéc NaHCO3 béo hoa (4x),
nude mudi, 1lam khd (MgSOs), va cb trong chan khdng thu duoc hop chit néu & @&
muc nay (6,9 g, 90%) duéi dang diu mau vang nhat va diu nay duoc st dung cho
budc tiép theo ma khong cin tinh ché thém. %). ESI-MS (m/z): 299.3 [M+1]".
(2S,3R)-benzyl 5,5-diflo-3-metyl-2-(((5-(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-carboxylat (s)

(Quy trinh téng hop 13 dd cho ddi véi hop chét ndy trong d6 ArX la 2-Cl-5-
CF3-pyrimidin). Hdn hop cta hop chit amin thé r (2,2 g, 7,4 mmol) va K-COs (2g,
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14,8 mmol) trong DMF (20 mL) dugc bd sung 2-C1-5-CF3-pyrimidin (2 g, 11,1mmol).
Hobn hop phan timg dugc gia nhiét dén 80°C trong 2 gid trong d6 nguyén li€u coi nhu
duge tiéu thu nhu duge chi ra bsi HPLC phan tich dao pha. Hon hop phén tng dugc
1am lanh, va dugc pha lodng bing EtOAc, va nudc. Céc 16p dugc tach ra, va pha hitu
co dugc rra béng nude (3x), nude mudi, 1am kho (MgSOs) va cd. Can thdé duoc tinh
ché bing sic ky trén SiO (EtOAc/hex) thu duge hop chét néu & dé muc ndy dudi
dang chét rén mau vang nhat (2,4g, 75%). ESI-MS (m/z): 445,4 [M+1]".

(2S,3R)-5,5-diflo-3 -metyl-2-(((5-(triﬂometyl)pyrimidin—2-yl)amino)metyl)piperidin—

1-ium bromua (t)

(Quy trinh tdng hop 1a da cho d8i v6i hop chat nay trong d6 Ar 1a 5-CFs-
pyrimidin).

Hop chét carbamat s (2,4 g, 5,4 mmol) dugc bd sung vao dung dich 30% HBr
trong HOAc (15 mL). Hon hop phan tmg dugc khudy & nhiét do trong phong (1-3 gid)
cho dén khi nguyén lidu dugce tiéu thy nhur duge chi ra bdi phan tich HPLC. Hon hop
phén @mg dugc cd trong chén khong thu dugc hop chit néu & d& muc ndy dudi dang
bot mau vang nhat (2,1 g, ~100%) va dugc sir dung ma khong cAn tinh ché. "TH NMR
(Ds-DMSO, 400 MHz) § 9,7 (br s, 1H), 9,15 (br s, 1H), 8,7 (s, 2H), 8,15 (t, 1H), 3,92-
3,7 (m, 1H), 3,7-3,5 (m, 4H), 2,4-2,05 (m, 3H), 1,1 (d, 3H).

Hop chét (u)

Dung dich chtra hop chat t, HATU (1,5 duong lugng), va axit carboxylic (1,2
duong luong) trong DMF dugc b sung DIEA (3 duong luong). Khi amin nguyén lidu
duoc tiéu thu nhu duge chira bang HPLC (tir 30 phut dén 24 gio tuy theo axit duoc st
dung), hén hop phén ting dugc pha lodng bang EtOAc, va dugc rira bang dung dich
nuée NaHCOs bdo hoa, nuée mubi, lam khé (MgSOs), va ¢d. Can thé dugce tinh ché

béng sic ky trén SiO2 (EtOAc/hex) thu dugc hop chit mong mudn.
Cdc axit carboxylic dwoc 1dy lam vi du bao gom cdc hop chat aa-cv.

Hop chit aa: Axit 4-(5-ﬂopyrimidin—2-yl)-1-metyl-1H—pyrazol-3-carboxylic
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Budc 1: Etyl 4-iodo-1H-pyrazol-3-carboxylat

0 (@]

N N
—
—

[

Dung dich chira etyl 1H-pyrazol-3-carboxylat (2 g, 14,3 mol, 1,0 duong lugng)
valy (3,6 g, 14,3 mmol, 1,0 duong luong) trong ACN (14 mL) duoc bd sung CAN
(1,6 g, 2,86 mmol, 0,2 dwong luong) & nhi¢t do trong phong. Hon hop phan (g nay
duge khudy & nhiét do trong phong qua dém, va dugc theo doi bang HPLC phan tich
d4o pha. Khi nguyén liéu dugc ti€u thuy, hdn hop phan Gmg nay dugc cd trong chan
khong thu dugc chét rin tho, chit rin nay dugc rot tir tir vao dung dich Nax$203 bao
hoa va H2O (1:1) c6 khuéy. Huyén phi mau vang nhat dugc loc va banh loc duoc rira
bang H,O. Chét rén hdu nhu khéng mau thu dugce duge lam kho trong chan khong va
dugc st dung ma khong cin tinh ché thém. 'H NMR (400 MHz, CDCl3) & 7,86 (s,
1H), 4,46 (q, J=7,2Hz, 2H), 1,45 (t, ]=7,2 Hz, 3H).

Budc 2: Axit 4-iodo-1-metyl-1H-pyrazol-3-carboxylic

0O )

NaH (60% phén tan trong dau khoang, 0,72 g, 18 mmol, 1,2 dwong luong)
dugc bd sung timg phén vao hdn hop cua etyl 4-iodo-1H-pyrazol-3-carboxylat (4,2 g,
15 mmol, 1,0 duong lwong) va THF khan (15 mL) & 0°C. Khi viéc bd sung NaH két
thic, hdn hgp dugc khudy trong 30 phut nita & 0°C va 1 gio ¢ nhiét do trong phong.
H3n hop lai duoc 1am lanh dén 0°C va tiép theo Mel (1,0 mL, 16,5 mmol, 1,1 duong
lugng) dugce bd sung. Khi hdn hop phan tng hoa rin, bé lanh dugc loai bo va hdn hop
nay dugc duy tri & nhiét do trong phong trong 1 gio. Khi nguyén liéu duoc tiéu thu
nhu dugc chi ra bang HPLC phan tich, H2O (0,5 mL) dugc bd sung tir tir dé dap tit
phéan Gng va tiép theov dung dich NaOH (2 M, 1,0 duong lugng) dugc bd sung tir tir ¢6
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khudy. Hon hop nay dugc khudy & nhiét do trong phong cho dén khi két thuc thiy
phan este (~1-2 gid). Huyén phil mau vang nhat dugc loc va chét rin mau vang thu
duge duoc gom. Phan loc duge co trong chan khong va tiép theo rira bang hexan dé
loai b6 diu khoang. L6p nudce va chét rén thu dugc duoc két hop va axit héa bing
HCI 6N dén do pH 1~2. L6p nudce duge chiét bang EtOAc (3x). Cac pha hitu co da
thu gom dugc rira bang nuéce mudi, 13m kho (NaxSOy), va ¢d thu dugc axit néu & dé
muc ndy dudi dang chét rin mau vang nhat va duoc st dung ma khong can tinh ché

thém.

Buéc 3: Tert-butyl 4-iodo-1-metyl-1H-pyrazol-3-carboxylat

@) O
IN\ /N\ /é
_N\/\EM . —Ni °
— —
| |

Hbn hop cua chét tho axit 4-iodo-1-metyl-1H-pyrazol-3-carboxylic (3,1 g, 12,5
mmol) va THF (15 mL) dugc bd sung timg phan tert-BuOH (1,2 mL, 12,5 mol, 1,0
duong luong) va DMAP (0,30 g, 2,5 mmol, 0,2 duong lugng) tiép theo 1a (Boc)20
(3,5 g, 16,2 mol, 1,3 duong lugng). Hon hqp thu duoc dugc khuéy qua dém & nhiét do
trong phong, va phan tng dugc theo doi bang HPLC phan tich. Khi axit nay duoc tiéu
thy, hén hop phan tng duge cb trong chan khong thu duoc chét rén thd, chat rin nay
dugc hoa tan trong EtOAc. Dung dich hitu co thu duge dugc rira bang HC1 2N (3x),
H,0, nude mudi va 1am khoé (Na2SO4). Dung moi dugce loai bo trong chan khong thu
duge hop chit néu & d& muc nay dudi dang chit rin mau vang nhat va chét ran nay
duoc st dung cho budc tiép theo ma khong cAn tinh ché thém. '"H NMR (400 MHz,
CDCl3) 8 7,50 (s, 1H), 3,96 (s, 3H), 1,65 (s,9H).

Budc 4: Axit (3-(tert-butoxycacbonyl)-1-metyl-1H-pyrazol-4-yl)boronic

e} 0
N Nz /%
—Niko% _Nij\ >
| B(OH),
Dung dich chtra chit tho tert-butyl 4-iodo-1-metyl-1H-pyrazol-3-carboxylat

(1,6 g, 5,1 mmol, 1,0 duong lugng) va B(Oi-Pr); (1,8 mL, 7,7 mmol, 1,5 duong
lugng) trong THF khan (6 mL) & -78°C trong moi truong khi argon, dugc bd sung n-
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BuLi (2,5M, 3,6 mL, 9,2 mmol) bing cach nhé giot. Hon hop phan tng dugc khudy &
-78°C va dugc theo doi bing HPLC phan tich vé sy tiéu thu nguyén liéu. Khi két thuc
(1-2 gid), H20 (5 mL) dugc bd sung tir tir d& dap tit phan ing va hdn hop thu dugc
duoc gia nhiét tir tir dén nhiét do trong phong. Tiép theo, hdn hgp dugc rét tir tr vao
dung dich HCI 2N dé c6 do pH 2~3. Hon hop phan Gng nay dugc pha loang bang
EtOAc va céac 16p dugc tach ra. Lop nude dugce chiét bing EtOAc (2x). Céc phan
chiét hitu co da thu gom duoc rira bang nuéc mudi, 1am kho (NaxSO4) va cd thu duoc
chét thd axit boronic dudi dang chét rin mau nau, chét nay dugc st dung ma khong

cAn tinh ché thém.

Budc 5: Tert-butyl 4-(5-flopyrimidin-2-y1)-1-metyl-1H-pyrazol-3-carboxylat

0 0 /%
N
N N
N~ E

B(OH),

Chét tho axit boronic thu dugc tir budce trude do dugce bd sung DMF/H,0 (5:1,
9 mL), K»2COs (1,0 g, 7,7 mmol, 1,5 duong lugng) va 2-clo-5-flopyrimidin (0,76 mL,
6,1 mmol, 1,2 duong lugng). Hon hgp phan mg nay dugc loai khi, va tiép theo
Pd(PPh3)4 (0,18 g, 0,13 mmol, 0,025 duong lugng) dugce bd sung. Hon hop phin tmg
nay duoc loai khi va tiép theo dugc gia nhiét qua dém trong bé dau 80°C trong mdi
truong khi argon. Sy két thiic phan tmg dugc theo doi bang HPLC phan tich. Khi két
thuc, hdn hop phan ung duge 1am ngudi dén nhiét d6 trong phong, va loc qua dém
xelit dé loai bd K,CO; va Pd. Banh loc dugc ria bf?lng toluen. Phan loc dugc pha
lodng bing toluen dugc ria bang H>O va céc 16p dugce tach ra. Lop nude duoc chiét
bang toluen (2x). Céc 16p hitu co da thu gom dugc 1am kho (Na2SO4) va ¢o thu duge
chét thd dudi dang dau hd phéch, dau nay dugc str dung ma khong can tinh ché thém.
ESI-MS (m/z): 278,58 [M+1]".

Budc 6: Axit 4-(5-flopyrimidin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic
e} O
N N
. 7 NS O/% - TS OH
Bt B
N~ E Z F
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Dung dich chtra chét tho tert-butyl este thu dugc tir budce trude d6 trong DCM
(2 mL) duge bd sung TFA (1,5 mL). Hén hop phan tng niy dugc khudy & nhiét do
trong phong ¢6 theo ddi bang HPLC phan tich vé sy tiéu thu nguyén liéu (3-4 gio).
Khi két thuc, hdn hop phan tng dugc cd trong chin khong thu dugc chét tho duéi
dang diu sim mau. Toluen dugc bd sung va hdn hop phan tng dugc cd trong chin
khong d& loai b6 cin TFA. Du tho thu duge duge 1am lanh dén 0°C va MeOH dugc
bd sung c6 khudy. Huyén phi nhanh chéng tao ra va dugc khudy trong 1 gid nita.
Huyén phu thu dugce dugc loc va dugc rira bang MeOH lanh thu dugc hop chét néu &
dé muc nay dudi dang chét rin hiu nhu kkdng mau. 'H NMR (400 MHz, d-DMSO) &
14,80 (broad, 1H), 9,10 (s, 2H), 8,55 (s, 1H), 4,00 (s, 3H); ESI-MS (m/z): 222,79
[M+17*.
Hop chét ab: Axit 4-(5-clopyrimidin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic

O

/N\ OH
— N

Ij\
N
2

Budc 1: Metyl 4-bromo-1-metyl-1H-pyrazol-3-carboxylat

—N

Br Br

NaH (60% phan tan trong dau khoang, 11,3 g, 282 mmol, 3,0 duong luong)
duoc bd sung tirng phan vao hdn hop cla axit 4-bromo-1H-pyrazol-3-carboxylic (18
g, 94,2 mmol, 1,0 duong lugng) trong DMF khan (200 mL) & 0°C trong diéu kién bao
vé boi argon. Khi viéc bd sung NaH két thiic, hdn hop dugc khudy trong 30 phut nita
& 0°C va 1 gio ¢ nhiét d0 trong phong. Hdn hop nay lai dugc lam lanh dén 0°C va tiép
theo Mel (24 mL, 377 mmol, 4,0 duong luong) dugc bd sung. Hon hgp thu duge duge
pha loding bang EtOAc va dugc rira bang dung dich NaHCO3 bdo hoa, nudc mudi va
lam kho trén NaxSOs. Céc 16p hitu co duge co thu dugc chét thd duéi dang chét rin,
chét rén nay dugc sir dung ma khong can tinh ché thém. 'H NMR (400 MHz, CDCl)
57,87 (s, 1H), 3,96 (s, 3H), 3,88 (s, 3H).

Budc 2: Axit (3-(metoxycacbonyl)-1-metyl-1H-pyrazol-4-yl)boronic

-105-



34368

N - N o
Br B(OH),

Axit (3-(metoxycacbonyl)-1-metyl-1H-pyrazol-4-yl)boronic dugc didu ché
theo quy trinh chung giéng nhu dwgc md ta d6i véi axit (3-(tert-butoxycacbonyl)-1-
metyl-1H-pyrazol-4-yl)boronic bing cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat.

Budce 3: Metyl 4-(5-clopyrimidin-2-y1)-1-metyl-1H-pyrazol-3-carboxylat

\/]\\)BJ;OH)z V\,:t

Axit boronic tho (0,86 g, 4,14 mmol) thu dugc tir bude trude dé duoc bd sung
dioxan/H20 (4:1, 42 mL), K»COs (1,714 g, 12,41 mmol, 3,0 duong luong) va 2,5-
diclopyrimidin (0,74 g, 4,14 mmol, 1,2 duong luong). Hén hop phan ting nay duoc
loai khi, va tiép theo Pd(PPhs)s (0,48 g, 0,41 mmol, 0,1 dwong lugng) duge bd sung.
Hdn hop phan tmg nay dugc loai khi va tiép theo dugc gia nhiét qua dém trong bé dau
80°C trong mdi truong khi argon. Su két thuc phan tGng dugc theo doi bang HPLC
phan tich. Khi két thic, hdn hgp phan tng dugc lam ngudi dén nhiét do trong phong,
va loc qua dém xelit dé loai bé K2CO; va Pd. Banh loc duoc ria b'ﬁmg EtOAc. Phan
loc dugc pha lodng bing EtOAc va dugc ria bang H,0 va cac 16p duoc tach ra. Lép
nude dugce chiét bang EtOAc (2x). Céc 16p hitu co da thu gom dugce cd thu duoc chét
thd, chét tho nay duoc tinh ché bang sic ky cot trén silicagel thu dugc san phdm mong
mudn. ESI-MS (m/z): 252,97 [M+1]".

Budc 4: Axit 4-(5-clopyrimidin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic
0 0

N N
NS0~ Aol
SO — AL
BN Bl
N~ al N~ cl
Metyl 4-(5-clopyrimidin-2-yl1)-1-metyl-1H-pyrazol-3-carboxylat (0,22 g, 0,873
mmol) trong THF (5 mL) duogc bd sung NaOH (1,0 M,4 mL, 5,0 duong lugng). Sy két

thc phan tng dugce theo doi bang HPLC phan tich. Khi két thac, hdn hop phan tng
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dugc axit héa dén d6 pH~2. Dung mdi dugc loai bo trong chan khéng. Chét thé duoc
chiét bing MeOH. Dung méi dugc loai bé va axit thu dugc dugc lam kho trong chan

khong cho budc tiép theo ma khong can tinh ché thém. ESI-MS (m/z): 239,03 [M+1]".

Hop chét ac: Axit 1-metyl-4-(4-metylpyrimidin-2-y1)-1H-pyrazol-3-carboxylic

Hop chét néu & d& muc nay duogc téng hop following quy trinh chung gidng
nhu duge md ta ddi voi axit 4-(5-clopyrimidin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic
bang cach st dung axit (3-(metoxycacbonyl)-1-metyl-1H-pyrazol-4-yl)boronic va 2-
clo-4-metylpyrimidin. ESI-MS (m/z): 219,0 [M+1]".

Hop chét ad: Axit 1-metyl-4-(5-metylpyrimidin-2-yl)-1H-pyrazol-3-carboxylic
COOH

Ry

—N _ N\
I
N\)\

Hop chit néu ¢ d& muc nay dugc tdng hop following quy trinh chung gidng
nhu dugc md ta ddi véi axit 4-(5-clopyrimidin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic
bing cach st dung axit (3-(metoxycacbonyl)-1-metyl-1H-pyrazol-4-yl)boronic va 2-
clo-5-metylpyrimidin. ESI-MS (m/z): 219,0 [M+1]".

Hop chét ae: Axit 1-metyl-4-(5-(triflometyl)pyrimidin-2-yl)-1H-pyrazol-3-carboxylic
COOCH

=

N
'\;j\
N
ZCF,

Hop chit néu & d& muc nay dugc tbng hop following quy trinh chung gidng
nhu dugc md ta dbi véi axit 4-(5-clopyrimidin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic
bang cach sir dung axit (3-(metoxycacbonyl)-1-metyl-1H-pyrazol-4-yl)boronic va 2-
clo-5-(triflometyl)pyrimidin. ESI-MS (m/z): 272,95 [M+1]".

Hop chét af: Axit 1-metyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-carboxylic
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Budc 1: Metyl 1-metyl-4-(pyrimidin-2-y1)-1H-pyrazol-3-carboxylat

(0] (0]
N e N

~N, N O —N/ ~
— — N

Br |j

N~
Hbn hop cta metyl 4-bromo-1-metyl-1H-pyrazol-3-carboxylat (1,5 g, 6,84
mmol, 1,0 duong lugng), 2-(tributylstannyl)pyrimidin (2,4 mL, 7,52 mmol, 1,1 duong
lwong), CsF (2,1 g, 13,67 mmol, 2,0 duong lugng), Pd(PPhs)s (0,79 g, 0,68 mmol, 0,1
duong luong) va Cul (0,13 g, 0,68 mmol, 0,1 duong luong) trong DMF (120 mL)
duoc loai khi trong 10 phit va tiép theo duoc gia nhiét qua dém trong bé dau & 110°C.
Su két thic phan ¢mg duoc theo doi bing HPLC phén tich. Khi két thuc, hdn hop nay
duogc lam lanh va co. Chét thd thu dugc duogc hoa tan b%mg EtOAc va duoc rira b%mg
dung dich NaHCO; bdo hoa va nudc mudi. Dung mdi duge loai bo thu duge chét thé,
chét thd nay duoc tinh ché bang silicagel thu dugc san phim mong mudn. ESI-MS

(m/z): 218,99 [M+1]".

Budc 2: Axit 1-metyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-carboxylic

Axit ndy dugc diéu ché theo quy trinh chung gidng nhur dugc md ta d6i véi axit
4-(5-clopyrimidin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic bang cach st dung metyl 1-
metyl-4-(pyrimidin-2-y1)-1H-pyrazol-3-carboxylat. ESI-MS (m/z): 204,96 [M+1]".

Hop chét ag: Axit 1-metyl-4-(pyridin-2-yl)-1H-pyrazol-3-carboxylic

COOH
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Hop chit néu & dé muc nay dugc didu ché theo cac quy trinh chung gidng nhu
dwoc md ta dbi voi Hop chit af bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 2-(tributylstannyl)pyridin. ESI-MS (m/z): 203,93 [M+17".

Hop chét ah: Axit 4-(5-flopyridin-2-y1)-1-metyl-1H-pyrazol-3-carboxylic
COOH

Dung dich chira 2-bromo-5-flopyridin (2,42 g, 13,75 mmol, 1,0 duong luong)
trong THF (30 mL) duoc bd sung n-BuLi (2,5 M trong hexan, 5,5 mL, 13,75 mmol,
1,0 dwong luong) va hdn hgp nay dugc khudy & -78°C trong 30 phit trong mdi truong
khi nito. n-BuzSnCl (4 mL, 14,58 mmol, 1,05 duong luong) dugc bd sung va hdn hop
nay dugc khudy & nhiét do nay trong 2 gid nita. Dung dich amoni clorua bao hoa (150
mL) duoc bd sung vao dung dich va dugce chiét bang etyl axetat (150 mL x 3). Cac 16p
hitu co da thu gom duoc 1am kho trén NaxSOs, loc va ¢d trong chan khong. Chét tho
5-flo-2-(tributylstannyl)pyridin du6i dang diu mau vang dugc sit dung ma khong can
tinh ché thém.

Budc 2: Axit 4-(5-flopyridin-2-y1)-1-metyl-1H-pyrazol-3-carboxylic
COOH

Hop chét néu & dé muc nay dugc diéu ché theo cac quy trinh chung gidng nhu
dwoc mo ta dbi véi Hop chéit af bang cich st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 5-flo-2-(tributylstannyl)pyridin. ESI-MS (m/z): 221,95
M+1T |
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Hop chét ai: Axit 4-(3-flopyridin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic
COOH

Hop chét néu & d& muc nay duge didu ché theo cac quy trinh chung gidng nhu
duoc md ta dbi v6i Hop chit af bang cich st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 3-flo-2-(tributylstannyl)pyridin ESI-MS  (m/z): 221,95
[M+17".

Hop chét aj: Axit 1-metyl-4-(3-metylpyridin-2-yl)-1H-pyrazol-3-carboxylic
COOH

Hop chét néu ¢ d& muc nay duoc diéu ché theo cac quy trinh chung gidng nhur
dwoc mod ta ddi véi Hop chét af bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 3-metyl-2-(tributylstannyl)pyridin. ESI-MS (m/z): 217,92
[M+1]".

Hop chit ak: Axit 1-metyl-4-(4-metylpyridin-2-yl)-1H-pyrazol-3-carboxylic
COOH

Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duoc md ta dbi v6i Hop chét af bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 4-metyl-2-(tributylstannyl)pyridin. ESI-MS (m/z): 217,92
[M+17".

Hop chit al: Axit 1-mety1-4-(5-metylpyridin—2-yl)-1H—pyrazol-3-carboxylic
COOH
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Hop chit néu & d& muc nay duge diéu ché theo cac quy trinh chung gidng nhu
dwoc md ta dbi véi Hop chét af bang cich st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va S5-metyl-2-(tributylstannyl)pyridin. ESI-MS (m/z): 217,92
[M+17". |

Hop chit am: Axit 1-metyl-4-(6-metylpyridin-2-y1)-1H-pyrazol-3-carboxylic
COOH

Hop chit néu & d& muc nay dugc diéu ché theo cac quy trinh chung gidng nhu
dwoc md ta dbi véi Hop chét af biang cich st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 2-metyl-6-(tributylstannyl)pyridin. ESI-MS (m/z): 217,92
[M+17]".

Hop chét an: Axit 4-(6-metoxypyridin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic

Hop chét néu & dé muc nay duoc didu ché theo cic quy trinh chung gidng nhu
duoc md ta dbi véi Hop chéat af bang cich st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 2-metoxy-6-(tributylstannyl)pyridin. ESI-MS (m/z): 233,94
[M+17".

Hop chit ao: Axit 1-metyl-4-(pyridin-3-yl)-1H-pyrazol-3-carboxylic

-111-



34368

Hoén hop clia metyl 4-bromo-1-metyl-1H-pyrazol-3-carboxylat (0,15 g, 0,684
mmol, 1,0 duong luong), axit pyridin-3-ylboronic (0,11 g, 0,89 mmol, 1,3 duong
lugng) va K.CO;3 (0,28 g, 2,05 mmol, 3,0 duong luong) trong dioxan/H20 (4:1, 3 mL
dugc loai khi, va tiép theo PA(PPhs)s (0,08 g, 0,07 mmol, 0,1 dwong luong) dugc bd
sung. Hon hop phan tng nay dugc loai khi va tiép theo duoc gia nhiét trong 30 phut &
120°C trong thiét bi phan tng vi séng (16 vi séng). Su két thic phan tng duge theo
d6i bing HPLC phan tich. Khi két thiic, hdn hop phan img duoc 1am ngudi dén nhiét
do trong phong va dugc pha lodng bing EtOAc va duoc rua bang H,O va céc 16p
dugc tach ra. Lép nude dugc chiét bang EtOAc (2x). C4c 16p hitu co da thu gom dugc
c6 thu dugc chat tho, chét thd nay dugc tinh ché bang sic ky cot trén silicagel thu

dugc san phim mong mubn. ESI-MS (m/z): 218,08 [M+1]".

Budc 2: Axit 1-metyl-4-(pyridin-3-yl)-1H-pyrazol-3-carboxylic

Axit nay duoc didu ché theo quy trinh chung gidng nhu dugec mod ta dbi voi axit
4-(5-clopyrimidin-2-yl1)-1-metyl-1H-pyrazol-3-carboxylic bang cach sir dung metyl 1-
metyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-carboxylat. ESI-MS (m/z): 203,93 [M+1]".

Hop chét ap: Axit 4-(2-flophenyl)-1-metyl-1H-pyrazol-3-carboxylic
COOH

Hop chat néu & dé muc nay dugc didu ché theo cac quy trinh chung gidng nhur
duoc md ta dbi v6i Hop chat ao bing cach sit dung metyl 4-bromo-1-metyl-1H-

pyrazol-3-carboxylat va axit (2-flophenyl)boronic ESI-MS (m/z): 220,84 [M+1]".

Hop chét aq: Axit 4-(3-flophenyl)-1-metyl-1H-pyrazol-3-carboxylic
COOH

—
/7

—N F
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Hop chét néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhu
duge mod ta ddi véi Hop chét ao bing cach sit dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit (3-flophenyl)boronic. ESI-MS (m/z): 220,84 [M+1]".

Hop chét ar: Axit 1-metyl-4-(p-tolyl)-1H-pyrazol-3-carboxylic
OOH

C
/N\

Hop chat néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhu
duge mo ta ddi véi Hop chit ao bing cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit p-tolylboronic. ESI-MS (m/z): 216,83 [M+17".

Hop chét as: Axit 1-metyl-4-(o-tolyl)-1H-pyrazol-3-carboxylic
OOH

C
/N\
—N__

Hop chit néu & d& muc nay duoc diéu ché theo cac quy trinh chung gibng nhur
dugc md ta ddi voi Hop chét ao bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit o-tolylboronic ESI-MS (m/z): 216,83 [M+17".

Hop chét at: Axit 1-metyl-4-(m-tolyl)-1H-pyrazol-3-carboxylic
COOH

—

/N\
—N__

Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gibng nhu
dugc md ta ddi véi Hop chét ao bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit m-tolylboronic. ESI-MS (m/z): 216,83 [M+1]".

Hop chét au: Axit 4-(3-metoxyphenyl)-1-metyl-1H-pyrazol-3-carboxylic
OCH

C
/N\
/Nl©/OCH3
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Hop chét néu & dé muc nay dugc diéu ché theo cac quy trinh chung gidng nhur
dwoc md ta ddi voi Hop chit ao bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit (3-metoxyphenyl)boronic. ESI-MS (m/z): 232,84
[M+17".

Hop chét av: Axit 4-(4-metoxyphenyl)-1-metyl-1H-pyrazol-3-carboxylic
COOH

==
/7

N__

OCH;

Hop chét néu & d& muc nay duogc didu ché theo cac quy trinh chung gidng nhur
duoc md ta dbi véi Hop chit ao bing cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit (4-metoxyphenyl)boronic. ESI-MS (m/z): 232,84
[M+1]".

Hop chit aw: Axit 4-(4-clophenyl)-1-metyl-1H-pyrazol-3-carboxylic
COOH

/N\
—N__

Cl
Hop chét néu & d& muc nay duogc didu ché theo céc quy trinh chung gidng nhu
dugc mo ta ddi véi Hop chit ao bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit (4-clophenyl)boronic. ESI-MS (m/z): 236,86 [M+1]".

Hop chét ax: Axit 1-metyl-4-(6-metylpyridin-3-yl)-1H-pyrazol-3-carboxylic
COOH

Hop chit néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhu
dugc md ta dbi voi Hop chét ao bang cach sit dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit (6-metylpyridin-3-yl)boronic. ESI-MS (m/z): 217,92
[M+17*.

Hop chét ay: Axit 1,5-dimetyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-carboxylic
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Budce 1: Tert-butyl 4-bromo-1,5-dimetyl-1H-pyrazol-3-carboxylat

O (0]
Aol
—_— —

Br Br

Hdn hop cuta axit 4-bromo-1,5-dimetyl-1H-pyrazol-3-carboxylic (1,0 g, 4,56
mmol, 1,0 dwong luong) va +-BuOH ( 0,87 mL, 9,12 mmol, 2,0 duong lugng) trong
DCM (15 mL) dugc bd sung DMAP (0,11 g, 0,91 mmol, 0,2 duong lugng) va DCC
(1,13 g, 5,47 mmol, 1,2 duong lugng). Su két thic phan ung dugc theo ddi bf“mg
HPLC phan tich. Khi két thiic, hdn hop phan Gng ndy dugc pha lodng bang DCM va
duoc rira b%mg HCI 0,5N, nuéc, dung dich NaHCO; bdo hoa va nude mubi. Cac 16p
hitu co di thu gom dugce cd thu dugc chét tho, chit thd ndy dugc tinh ché bang sic ky
cOt trén silicagel thu dugce san phém mong mudn. "H NMR (400 MHz, CDCI3) 8 3,95
(s, 3H), 2,27 (s, 3H), 1,65 (s,9H).

Buée 2: Tert-butyl 1,5-dimetyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-carboxylat

0 Q /%
N
ook o '7j¢o
— X
Br I\J
N~

Hop chét néu & d& muc nay duoc didu ché theo céc quy trinh chung gidng nhu
dugc md ta ddi véi Hop chét sg bing cach st dung tert-butyl 4-bromo-1,5-dimetyl-
1H-pyrazol-3-carboxylat va 2-(tributylstannyl)pyrimidin. ESI-MS (m/z): 274,99
[M+17".

Bude 3: Axit 1,5-dimetyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-carboxylic
O @)
N N
—'N, B O/é ——N/ = OH
. »
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Axit ndy duogc didu ché theo cic quy trinh chung gidng nhur dwgc md ta d6i voi
Hop chét af bang cach st dung tert-butyl 1,5-dimetyl-4-(pyrimidin-2-yl)-1H-pyrazol-
3-carboxylat. ESI-MS (m/z): 218,84 [M+1]".

Hop chét az: Axit 5-(5-flopyridin-2-y1)-2-metylthiazol-4-carboxylic
COOH

N
7\
xj\@
7>
Budéc 1: 5-flo-2-(tributylstannyl)pyridin
> ‘// U
F A E
Dung dich chira 2-bromo-5-flopyridin (2,42 g, 13,75 mmol, 1,0 duong luong)
trong THF (30 mL) duoc bd sung n-BuLi (2,5 M trong hexan, 5,5 mL, 13,75 mmol,

Br

1,0 duong luong) va hdn hop nay duoc khudy & -78 °C trong 30 phut trong mdi
truong khi nito. n-BusSnCl (4 mL, 14,58 mmol, 1,05 duong lugng) dugce ) sung va
hdn hop nay duge khudy & nhiét d§ nay trong 2 gid nira. Dung dich amoni clorua bao
hoa (150 mL) dugce bd sung vao dung dich va dugc chiét bang etyl axetat (150 mL x
3). Céc 16p hitu co da thu gom dugc lam kho trén NaxSOs4, loc va ¢b trong chin
khong. Chét tho 5-flo-2-(tributylstannyl)pyridin dudi dang diu mau vang dugc st
dung ma khong can tinh ché thém.
Budc 2: metyl 5-(5-flopyridin-2-y1)-2-metylthiazol-4-carboxylat

O
O/
N\

N
_// A E | —

Hdn hop ctia metyl metyl 5-bromo-2-metylthiazol-4-carboxylat (0,15 g, 0,635

F

mmol, 1,0 duong luong), 5-flo-2-(tributylstannyl)pyridin (0,368 g, 0,95 mmol, 1,5
duong lugng), CsF (0,193 g, 13,67 mmol, 2,0 duong lugng), Pd(PPh3)4 (0,073 g,
0,064 mmol, 0,1 duong lugng) va Cul (0,012 g, 0,064 mmol, 0,1 duong lugng) trong
DMF (4 mL) duogc loai khi trong 5 phut va tiép theo dugc gia nhiét trong 1 gio &
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120°C trong thiét bi phan tng vi séng. Sy két thic phan tmg dugc theo ddi bing
HPLC phan tich. Khi két thic, hdn hop nay dugc lam lanh va c6. Chét tho thu dugc
dugc hoa tan b.éng EtOAc va dugc rira bang dung dich NaHCOs bdo hoa va nudc
mudi. Dung mbi dugc loai bd thu duge chit tho, chét thd nay dugc tinh ché bang

silicagel thu dugc san phAm mong mubn. ESI-MS (m/z): 253,07 [M+1]".

Buéc 3: Axit 5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic

0 O
v
Ny — AN
S | A S , ~
/F /F

Metyl 5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylat (0,16 g, 0,64 mmol,
1,0 duong lugng) trong THF (5 mL) dugc bd sung NaOH (1M, 3 mL, 5,0 duong
lugng). Hon hop nay dugc gia nhiét trong 2 gio & 100°C trong bé dau. Su két thac
phan ung dugc theo doi bang HPLC phan tich. Khi két thuc, hdn hop phéan tng duge
axit héa dén do pH~2. Dung moi dugc loai bo trong chan khong. Chét thd duoc tinh
ché béng‘ silicagel thu dugc axit mong mudn. ESI-MS (m/z): 23 8,82‘ [M+1]".

Hop chét ba: Axit 5-(4-flopyridin-2-yl)-2-metylthiazol-4-carboxylic

/A? \COOH
S IN\
=

F

Axit nay dugc didu ché theo quy trinh chung gidng nhu dugc md ta dbi véi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic biang cach st dung 2-bromo-4-
flopyridin & Budc 1. ESI-MS (m/z): 238,82 [M+1]".

Hop chét bb: Axit 5-(5 -metoxypyridin-2-yl)-2-metylthiazol-4-carboxylic
COOH

)
/<S | Ng
2 NOCH,4
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Axit ndy duogc diéu ché theo quy trinh chung gidng nhu duge md ta dbi véi 5-
(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic bang cach st dung 2-bromo-5-
metoxypyridin & Buéc 1. ESI-MS (m/z): 250,81 [M+1]".

Hop chét be: Axit 5-(6-metoxypyridin-2-yl)-2-metylthiazol-4-carboxylic
COOH
8
— N.__OCH,;
S | X

=

Axit nay duoc diéu ché theo quy trinh chung gidng nhu dugc mo ta dbi véi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic bang cach st dung 2-bromo-6-
metoxypyridin & Buéc 1. ESI-MS (m/z): 250,81 [M+1]".

Hop chét bd: Axit 2-metyl-5-(3-metylpyridin-2-yl)thiazol-4-carboxylic

COOH

N
Ny
S | A
=

Axit nay duoc diéu ché theo quy trinh chung gidng nhu duge mo ta d6i voi axit
5-(5-flopyridin-2-y1)-2-metylthiazol-4-carboxylic bang cach st dung 2-bromo-3-
metylpyridin & Buéc 1. ESI-MS (m/z): 234,79 [M+1]".

Hop chét be: Axit 2-metyl-5-(5-metylpyridin-2-yl)thiazol-4-carboxylic

COOH
/é\l \

S |N\

=

Axit nay duoc diéu ché theo quy trinh chung gidng nhu dugc mo ta dbi véi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic bang cach st dung 2-bromo-5-
metylpyridin & Buéc 1. ESI-MS (m/z): 234,79 [M+1]".

Hop chét bf: Axit 2-metyl-5-(6-metylpyridin-2-yl)thiazol-4-carboxylic

COOH

N
N
S I A
P
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Axit nay duogc didu ché theo quy trinh chung gidng nhu durge md ta d6i véi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic bing cach st dung 2-bromo-6-
metylpyridin & Buéc 1. ESI-MS (m/z): 234,79 [M+1]".

Hop chét bg: Axit 2-metyl-5-(4-metylpyridin-2-yl)thiazol-4-carboxylic

/A? \COOH
S IN\
=

Axit nay duoc didu ché theo quy trinh chung gidng nhu dugc mo ta dbi voi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic bang cach st dung 2-bromo-4-
metylpyridin & Bu6c 1. ESI-MS (m/z): 234,79 [M+1]".

Hop chét bh: Axit 2-metyl-5-(pyridin-2-yl)thiazol-4-carboxylic

COOH
v

S IN\

=

Axit nay duge didu ché theo quy trinh chung gidng nhur duge mo ta d6i véi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic bing cich st dung 2-
(tributylstannyl)pyridin & Budc 2. ESI-MS (m/z): 220,82 [M+1]".

Hop chét bi: Axit 2-metyl-5-(pyrimidin-2-yl)thiazol-4-carboxylic
COOH

27
S ,N\
>
Axit nay dugc didu ché theo quy trinh chung gidng nhur dugc mo ta dbi voi axit

5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic bing cach st dung 2-
(tributylstannyl)pyrimidin & Budc 1. ESI-MS (m/z): 221,26 [M+17]".

Hop chét bj: Axit 5-metyl-2-(pyridin-2-yl)thiophen-3-carboxylic

COOH

7\
S |N\
=
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Axit nay dugc diéu ché theo quy trinh chung gidng nhu dugc md ta d6i voi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic trong Hop chit az bing cach st
dung 2-(tributylstannyl)pyridin va etyl 2-brom0-5-vrﬁetylthiophen-3—carboxylat & Bude
2. ESI-MS (m/z): 219,94 [M+1]".

Hop chét bk: Axit 2-metyl-5-(pyridin-2-yl)oxazol-4-carboxylic
COOH

a
I/

Budce 1: etyl 5-bromo-2-metyloxazol-4-carboxylat

(0] 0]
<
>~ )
O™ \H, //Lo Br

Hon hop cua tert-butyl nitrit (1,25 mL, 10,50 mmol, 2,0 duong leong) va
CuBr» (1,76 g, 7,87 mmol, 1,5 duong lugng) trong axetonitril (15 mL) dugc khudy &
0°C va dung dich chira etyl 5-amino-2-metyloxazol-4-carboxylat (0,89 g, 5,248 mmol,
1,0 duong lugng) trong axetonitril (20 mL) dugc bd sung bing cach nho giot. Hon
hop phan ng nay duoc khudy qua dém & nhiét do trong phong. Hon hop nay duge
pha lodng bing EtOAc, rira bing nudc va nuéc mubi, va co trong chan khong. Chat

thd nay dugc tinh ché bang sic ky trén silicagel thu dugc san phim mong mudn.

Buéc 2: Axit 2-metyl-5-(pyridin-2-yl)oxazol-4-carboxylic

0 ) N COOH
0 7\
N
/«{ - /<O Nx
O Br | P

Axit nay dugc diéu ché theo quy trinh chung gidng nhur dugc mo ta dbi voi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic trong Hop chit az bang cach st
dung 2-(tributylstannyl)pyridin va etyl 5-bromo-2-metyloxazol-4-carboxylat ¢ Budce
1. ESI-MS (m/z): 204,93 [M+1]".

Hop chét bl: Axit 1-metyl-3-(pyridin-2-yl)-1H-pyrazol-4-carboxylic
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Axit ndy duoc diéu ché theo quy trinh chung gidng nhu dugc md ta d6i voi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic trong Hop éhét az bang cach st
dung 2-(tributylstannyl)pyridin va etyl 3-bromo-1-metyl-1H-pyrazol-4-carboxylat &
Buéce 1. ESI-MS (m/z): 203,93 [M+1]". |

Hop chit bm: Axit 1-metyl-5-(pyridin-2-y1)-1H-pyrazol-4-carboxylic
COOH

Axit nay duoc diéu ché theo quy trinh chung gidng nhu duge md ta dbi voi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic trong Hop chit az biang cich st
dung 2-(tributylstannyl)pyridin va etyl 5-bromo-1-metyl-1H-pyrazol-4-carboxylat &
Budce 1. ESI-MS (m/z): 203,93 [M+1]".

Hop chét bn: Axit 4-xyano-4'-flo-[1,1'-biphenyl]-2-carboxylic
COOH

U

Hon hop cua axit 2-bromo-5-xyanobenzoic (0,2 g, 0,89 mmol, 1,0 duong

NC

lugng), 2—(4-ﬂ0pheny1)—4,4,5,S-tetrametyl-1,3,2-dioxaborolan (0,39 g, 1,77 mmol, 2,0
duong luong) va K2COs (0,37 g, 2,655 mmol, 3,0 duong lugng) trong DMF( 4,5 Ml)
duoc loai khi, va tiép theo Pd(dppf)Cl2 (0,07 g, 0,09 mmol, 0,1 duong lugng) duoc b
sung. Hon hop phén Gng nay duoc loai khi va tiép theo dugc gia nhiét trong 2 giv &
120°C frong thiét bi phan Ung vi séng. Su két thuc phan tng dugc theo doi bing
HPLC phén tich. Khi két thiac, hdn hop phan Gng dugce lam ngudi dén nhiét do trong
phong va dugc axit hoa dén d6 pH 5. Hon hop phan tmg thu dugc duge ¢d thu duoc
chét th, chét tho nay duge tinh ché bang sic ky cot trén silicagel thu dugc san phim
mong mudn. '"H NMR (400 MHz, CDCl3) 6 8,16 (d, J=1,6 Hz, 1H), 7,91 (dd, J =8,2
Hz, 1,6 Hz, 1H), 7,57 (d, J=7,6 Hz, 1H), 7,39 (m, 2H), 7,17 (m, 2H).
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Hop chét bo: Axit 5-flo-2-(2H-tetrazol-2-yl)benzoic

RT::]:COOH

Ong vi séng 20 mL dugc bd sung axit 2-bromo-5-flobenzoic (1,08 g, 4,93
mmol, 1,0 duong lwong), Cs2CO3 (3 g, 9,86 mmol, 2,0 duong lugng), Cul (0,09 g,
0,49 mmol, 0,1 dwong lwong) va DMF (10 mL). N,N'-dimetylglyxin (0,09 g, 0,99
mmol, 0,2 duong lugng) dugc bd sung va hdn hop dugce chiéu xa & 120°C trong 1 gio.
Hon hop phéan tng dugce lam ngudi dén nhiét do trong phong va dugc axit hoa dén do
pH 5. Hon hop phéan ung thu duoc duge ¢o thu duge chét thd, chét thd nay dugc tinh
ché bing sic ky cot trén silicagel thu dugc san phdm mong mubn. ESI-MS (m/z):

208,88 [M+1]".
Hop chét bp: Axit 5-clo-2-(2H-tetrazol-2-yl)benzoic
CI\C[COOH
N
N=N

Axit nay dugc diéu ché theo quy trinh chung gidng nhu duge md ta axit 5-flo-
2-(2H-tetrazol-2-yl)benzoic bang cach st dung axit 5-clo-2-iodobenzoic. "H NMR
(400 MHz, CDCls) & 9,30 (s, 1H), 8,06 (d, J =1,6 Hz, 1H), 7,96 (d, J=8,2 Hz, 1,6 Hz,
1H), 7,92 (d, J=8,2Hz, 1H), ESI-MS (m/z): 224,88 [M+1]". |

Hop chét bq: Axit 5-cl0-2-(2-mety1—2H-tetrazol-5-yl)benzoic

Cl COOH
<
N__

\

Hoén hgp cua axit 2-bromo-5-clobenzoic (10,4 g, 44,16 mmol, 1,0 duong

lugng) trong MeOH (250 mL) trong bé da duoc bd sung tir tr SOCL» (4,8 mL, 66,24
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mmol, 1,5 duong lugng). Hon hop phan Gng nay duogc lam 4m dén nhiét do trong
phong va dugc gia nhiét trong bé dau 80°C qua dém. Su két thiic phan g dugc theo
d5i bing HPLC phan tich. Khi két thic, hdn hop phan tmg dwoc 1am ngudi dén nhiét
do trong phong va cd. Chét thd thu dugc duge hoa tan bang EtOAc va dugc rira bang
dung dich NaHCO; béo hoa, nudc mubi va lam kho trén Na»SO4. L6p hitu co dugce ¢b

thu dugc san phdm mong mudn ding cho bude tiép theo ma khong can tinh ché thém.

Budéc 2: Metyl 5-clo-2-xyanobenzoat
0O O

CI\©fLo/ C'\CELO/
Br CN

Hdn hop cia metyl 2-bromo-5-clobenzoat (8,275 g, 33,17 mmol, 1,0 duong
lugng) va ZnCN (2,03 g, 17,25 mmol, 0,52 duong luong) trong DMF( 40mL) dugc
loai khi, va tiép theo Pd(PPhs3)4(0,767 g, 0,66 mmol, 0,02 duong luong) dugc bd sung.
Hon hop nay dugc gia nhiét qua dém & 90°C trong bé dau. Su két thiic phan tng duoc
theo doi bang HPLC phan tich. Khi két thuc, hdn hop phéan tng dugc lam ngudi dén
nhiét do trong phong va co thu dugc chét tho, chét thd nay dugc tinh ché béng sic ky

cot trén silicagel thu dugc san pham mong muon.

Budc 3: Metyl 5-clo-2-(2H-tetrazol-5-yl)benzoat

Hon hop cla metyl 5-clo-2-xyanobenzoat (5,31 g, 26,11 mmol, 1,0 duong
luong), NaNs (5,1 g, 78,33 mmol, 3,0 duong luong) va trietylamin hydroclorua (10,8
g, 78,33 mmol, 3,0 dwong lugng) trong toluen (100 mL) duoc gia nhiét qua dém trong
bé diu 100°C. Su két thac phan tng dugc theo ddi bing HPLC phan tich. Khi két
thiic, hdn hop phan ing dugc lam nguoi dén nhiét do trong phong va cb thu duoc chét
th, chét tho nay duge tinh ché bing sic ky cot trén silicagel thu duge san pham mong

mubn. ESI-MS (m/z): 238,98 [M+1]".

Budce 4: Metyl 5-clo-2-(2-metyl-2H-tetrazol-5-yl)benzoat
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Hon hop cia metyl 5-clo-2-(2H-tetrazol-5-yl)benzoat (1,411 g, 5,91 mmol, 1,0
duong lugng) va KoCOs (1,23 g, 8,87 mmol, 1,5 duong lugng) trong DMF (20 mL)
duoc bd sung Mel (0,55 mL, 8,87 mmol, 1,5 duong lugng). Hon hop nay duoc khuéy
qua dém trong bé diu 50°C. Su két thuc phan tng dugc theo ddi bang HPLC phan
tich. Khi két thic, hdn hop phan tng dugc lam ngudi dén nhiét d6 trong phong va cd
thu dugc chat thd, chét tho nay dugc hoa tan béng EtOAc, rira béng nudc, dung dich
NaHCOj; bdo hoa va nuée mubi. Lép hitu co duge c6 thu dugce chét tho, chét nay
duoc tinh ché bang sic ky cot trén silicagel thu dugc phan doan chinh - la san phim

mong mudn. ESI-MS (m/z): 252,92 [M+1]".

Buéc 5: Axit 5-clo-2-(2-metyl-2H-tetrazol-5-yl)benzoic

Axit nay dugc didu ché theo quy trinh chung gidng nhu dugc md ta dbi véi axit
5-(5-flopyridin-2-y1)-2-metylthiazol-4-carboxylic trong Hop chét az & Budc 2 bang
céch st dung metyl 5-clo-2-(2-metyl-2H-tetrazol-5-yl)benzoat. ESI-MS (m/z): 23 8,90
[M+17*.

Hop chéat br: Axit 5-mety1-2-(2-mety1—2H—tetrazol-5¥yl)benzoic

Axit nay dugc didu ché theo quy trinh chung gidng nhu dugc md ta dbi voi axit
5-clo-2-(2-metyl-2H-tetrazol-5-yl)benzoic trong Hop chét bq bang cach sir dung metyl
2-xyano-5-metylbenzoat. ESI-MS (m/z): 218,90 [M+1]".

Hop chét bs: Axit 5: 5-metyl-2-(1-metyl-1H-tetrazol-5-yl)benzoic
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Axit nay duoc didu ché theo quy trinh chung gidng nhu dugc md ta d6i voi axit
5-clo-2-(2-metyl-2H-tetrazol-5-yl)benzoic trong Hop chét bq bang cach st dung metyl
2-xyano-5-metylbenzoat va la chit dong phan phu phén 13p dugc tir phan Gmg nay.
ESI-MS (m/z): 218,9 [M+1]".

Hop chit bt: Axit 5-clo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoic
Cl COOH
o
o\,\f>_
Budc 1: Metyl 5-clo-2-metylbenzoat

o ' 0

Axit nay duoc diéu ché theo quy trinh chung gidng nhu duge mo ta ddi véi axit
5-clo-2-(2-metyl-2H-tetrazol-5-yl)benzoic & Budc 1, bang cach st dung axit 5-clo-2-

metylbenzoic.

Buéc 2: Metyl 2-(bromometyl)-5-clobenzoat
' 0

(@]
Cl O/ Cl O/
e ——
Br

Dung dich chura hop chat 2 (6,95 g, 37,63, 1,0 duong lwong mmol), N-
bromosucxinimit (7,03 g, 39,51 mmol, 1,05 duong lugng) va benzoyl peroxit (0,55 g,
2,26 mmol, 0,06 duong lwgng) trong cacbon tetraclorua (50 mL) dugc gia nhiét hdi
luu qua dém. Su két thiic phan tng dugc theo d6i’ bang HPLC phan tich. Khi két thuc,
hdn hop phan ung dugc lam ngudi dén nhiét do trong phong va c6 thu duoc chét tho,
chit thé nay duoc hoa tan bang EtOAc, rira bang dung dich NaHCOs bdo hoa, lam
kh trén natri sulfat, cd va tinh ché bang sdc ky cot nhanh thu dugc san pham mong

muon.
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Budc 3: Metyl 5-clo-2-formylbenzoat
0 O
Br ~CHO
Hon hop cta metyl 2-(br0mometyl)—5-clobenzo'at (9,9 g, 37,63 mmol, 1,0
duong luong) va N-metylmorpholin oxit (10,0 g, 94,08 mmol, 2,5 duong lugng) trong
DMSO (40 mL) dugc khudy qua dém & nhiét do trong phong. Sy két thuc phan tng
duoc theo ddi bang HPLC phan tich. Khi két thic, hon hop duoc pha lodng bang

EtOAc, rira béng dung dich NaHCOs3 bdo hoa, 1am kho trén natri sulfat, c6 va tinh ché

bang sic ky cot nhanh thu dugc san pham mong mudn.

Buéc 4: Axit 4-clo-2-(metoxycacbonyl)benzoic
0O @)

CI\©5LO/ CI\dLO/
CHO 7 COOH

Metyl 5-clo-2-formylbenzoat (3,3 g, 16,60 mmol, 1,0 duong lugng) dugc hoa
tan trong t-BuOH (160 mL) va nuéc (16 mL). Tiép theo, 2-metyl-2-buten (8,8 mL,
83,0 mmol, 5 duong lugng) va NaH,POs (2,0 g, 16,60 mmol, 1,0 duong lugng) duge
bd sung. Huyén phu da khudy nay dugc bé sung ting phan NaClO; (3,8 g, 33,2 mmol,
2 duong lugng) & nhiét do trong phong. Sau 1 gio ¢ nhiét do trong phong, hdn hop
dugc pha loang bang AcOEt va nudc, tiép theo axit héa bing dung dich nudc
KHSO4 dén do pH 4. Phin chiét hitu co duoc ria b?mg nuéc mudi, 1dm khd trén
NazSOs4 , loc va ¢6 thu dugce chét tho, chét nay dugc st dung cho budc tiép theo ma

khéng can tinh ché thém.

Bude 5: Metyl (Z)-Z-((((l-aminoetylidene)amino)oxy)cacbonyl)-5-clobenzoat 4-clo-
2-(metoxycacbonyl)benzoat

0O

O
/
Cl O/ Cl 0
— O\N

COOCH

o |

HZNJ\
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Hon hop cuia axit 4-clo-2-(metoxycacbonyl)benzoic (0,414 g, 1,93 mmol, 1,0
duong luong) va DMF (1 gigt) trong DCM (10 mL) ¢ 0°C dugc bd sung oxalyl clorua
(0,18 mL, 2,10 mmol, 1,1 dwong luong) bing cich nho giot. Su thoat khi bt du ngay
1ap trc va sau 5 phut, bé da duoc loai bo. Khi su thoat khi ding lai va hdn hop duge
khudy & nhiét do trong phong thém trong 1 gio va tiép theo duoc co. Chét thd duoc
hoa tan trong DCM mdi (10 mL) va duoc xur ly bang N-hydroxyaxetamidin (0,17 g,
2.31 mmol, 1,2 duong lugng) theo vai phén, tiép theo 12 TEA (0,8 mL, 5,79 mmol, 3,0
duong lugng). Hon hop thu duge dugce khudy qua dém & nhiét do trong phong va tiép
theo ¢d trong chan khong thu dugc chét thd, chit nay dugc tinh ché bing sic ky cot
nhanh thu duoc hdn hop ciia chit ddng phén (Z) va chit dong phén (E). ESI-MS
(m/z): 270,92 [M+1]".

Buéc 6: Metyl 5-clo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoat

I O-N
OHzN)\

Hbn hop (thu dugc tir budc ¢ trén) trong Toluen (10 mL) duoc hdi luu qua
dém. Su két thic phan Gng dugc theo doi bang HPLC phan tich. Khi két thuc, hon hop
thu dugc duoc pha lodng bing EtOAc, rira bang dung dich NaHCO3 bao hoa, lam kho
trén natri sulfat, co va tinh ché bang sic ky nhanh thu dugc san pham mong mudn.
ESI-MS (m/z): 252,94 [M+1]". |

Bude 7: Axit 5-clo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoic
O

0
cl o~ Cl OH
N i N
7 W/ 4 W/
O-N O-N

Axit nay dugc didu ché theo quy trinh chung gidng nhu dugc md ta dbi véi axit
5-(5-flopyridin-2-y1)-2-metylthiazol-4-carboxylic Hop chét az & BuGce 2 bang cach st
dung metyl - 5-clo-2-(3-metyl-1,2,4-oxadiazol-5-yl)benzoat. ESI-MS (m/z): 238,94
M+17".

Hop chét bu: Axit 1-etyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-carboxylic
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Budc 1: Metyl 4-bromo-1-etyl-1H-pyrazol-3-carboxylat

) 0
— EE— —
Br Br

Dung dich chtia metyl 4-bromo-1H-pyrazol-3-carboxylat (1 duong lugng), Etl
(1,4 duong luong) va trietylamin (3 duong lugng) trong diclometan (10 mL) dugc
khudy & nhiét do trong phong qua dém. Sau khi loai bd dung mdi trong diéu kién 4p
suit giam, cin dugc hoa tan trong etyl axetat (10 mL) va dugc rua bang HC1 1M (5
mL), nuée mudi (5 mL), 1am kho trén Na2SOs. Loai bo dung moi trong didu kién 4p
suét giam thu dugc hgp chét néu & d& muc nay dudi dang dau khong mau. ESI-MS
(/z): 232,62 [M+H]"

Buge 2: Metyl 1—ety1-4-(4,4,5,S-tetrametyl-1,3,2—di0xabor01an—2-yl)—1H—pyrazol-3-

carboxylat
0 O
\ N\
&Lom \—ij\ e
N e — —
Br

)

Hon hop ctiia metyl 4-bromo-1-etyl-1H-pyrazol-3-carboxylat (1 duong luong),
4,4,4',4',5,5,5',5'—octametyl-2,2'-bi(1,3,2-dioxaborolan) (1 duong luong), KOAc (2
duong luong) va Pd(dppf)Cla (5% mol) trong 1,4-dioxan (10 mL) duoc khudy o
100°C qua dém. Két toa duoc loai bo béng cach loc va phén loc dugc st dung cho

budc tiép theo ma khong cin tinh ché thém. ESI-MS (m/z): 281,64 [M+H]"

Budce 3: Axit 1—ety1—4-(pyrimidin-2-y1)-1H—pyrazol-3-carb0xy1ic

O 0
\ /N\ OMe \ ;N\ O
N _____ o N H
— _ — N
5-Q N
07& N =
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Dung dich cha metyl 1-etyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-
1H-pyrazol-3-carboxylat tir budc cubi dugc bd sung 2-bromopyrimidin (1,1 duong
luong), NaxCOs (2 duong lugng), Pd(PPhs)s (10% mol), 1,4-dioxan (20 mL) va HxO
(5 mL). Hon hop thu dugc dugc khudy & 100°C qua dém. Sau khi loai bé dung moi
trong diéu kién ap sudt giam, can dugc tinh ché bang HPLC didu ché thu duogc hop
chét néu & d& muc nay duéi dang chét rin khong mau. ESI-MS (m/z): 219,18 [M+H]"

Hop chét bv: Axit 1-isopropyl-4-(pyrimidin-2-y1)- 1H-pyrazol-3-carboxylic

0]

N

— N
l N
i

Hop chét néu & d& muc nay dugc tong hop dudi dang chét rin khong mau theo
quy trinh chung gidng nhu duge mo ta dbi voi axit 1-etyl-4-(pyrimidin-2-yl)-1H-
pyrazol-3-carboxylic bang cach sit dung metyl 4-bromo-1H-pyrazol-3-carboxylat va

2-iodopropan. ESI-MS (m/z): 232,81 [M+H]"

Hop chit bw: Axit 4-(pyrimidin-2-y1)-1-(2,2,2-trifloetyl)- 1H-pyrazol-3-carboxylic

Hop chit néu & d& muc nay dugc tong hop dudi dang chét rn khong mau theo
quy trinh chung gibng nhu duge mo ta ddi véi axit 1-etyl-4-(pyrimidin-2-yl)-1H-
pyrazol-3-carboxylic bang cach st dung metyl 4-bromo-1H-pyrazol-3-carboxylat va

2,2 2-trifloetyl triflometansulfonat. ESI-MS (m/z): 272,88 [M+H]*

Hop chét bx: Axit 5-flo-2-(2-metyl-2H-tetrazol-5-yl)benzoic
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Axit nay duoc didu ché theo quy trinh chung gidng nhur dugc md ta d6i voi axit
5-clo-2-(2-metyl-2H-tetrazol-5-yl)benzoic trong Hop chét bq bang cach st dung metyl
2-xyano-5-flobenzoat. ESI-MS (m/z): 222,90 [M+1]".

Hop chét by: Axit 4~(5-clopyridin-2-yl)-1-metyl-1H-pyrazol-3-carboxylic
COOH

Hop chét néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhur
duge méd ta dbi voi Hop chét af bang cich st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 5-clo-2-(tributylstannyl)pyridin. ESI-MS (m/z): 237,78
[M+17".

Hop chét bz: Axit 4-(4-c10pyridin—2-yl)-1-metyl-1H-pyrazol'—3—carboxylic
COOH

Cl

Hop chét néu & d& muc nay dugc diéu ché theo cac quy trinh chung gibng nhu
duoc md ta dbi voi Hop chét af bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 4-c10-2-(tributylstannyl)pyridin. ES‘I-MS (m/z): 237,78
[M+17*.

Hop chét ca: Axit 4-(5-met0xypyridin—2-yl)-1-metyl-1H-pyrazol-3-carboxylic

Hop chit néu & @& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duoc mod ta dbi véi Hop chit af bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va 4-metoxy-2-(tributylstannyl)pyridin. ESI-MS (m/z): 233,94
[M+1]".

Hop chét cb: Axit 1-metyl-4-phenyl-1H-pyrazol-3-carboxylic
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COOH

Ny

N__

Hop chit néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhu
duoc mo ta ddi véi Hop chit ao bang cach st dung metyl 4-bromo-1-metyl-1H-

pyrazol-3-carboxylat va axit phenylboronic. ESI-MS (m/z): 202,86 [M+1]".

Hop chét cc: Axit 4-(4-flophenyl)-1-metyl-1H-pyrazol-3-carboxylic
COOH

==

N__

F
Hop chit néu & dé muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duoc mo ta dbi véi Hop chit ao bang cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit (4-flophenyl)boronic ESI-MS (m/z): 220,84 [M+1]".

Hop chét cd: Axit 4-(3-clophenyl)-1-metyl- 1H-pyrazol-3-carboxylic
COOH

==

_N__

C
Hop chét néu & dé& muc nay duoc didu ché theo cac quy trinh chung gidng nhu
duoc mo ta ddi v6i Hop chét ao bing cach st dung metyl 4-bromo-1-metyl-1H-
pyrazol-3-carboxylat va axit (3-clophenyl)boronic. ESI-MS (m/z): 236,86 [M+1]".

Hop chét ce: Axit 5-(4-flophenyl)-2-metyloxazol-4-carboxylic
COOH

N
41@
@]
F

Hop chét néu & d& muc nay duoc didu ché theo cac quy trinh chung gidng nhu
dugc md ta dbi véi Hop chét ao bing cach sir dung etyl 5-bromo-2-metyloxazol-4-
carboxylat va axit (4-flophenyl)boronic. ESI-MS (m/z): 221,86 [M+1]".

Hop chét cf: Axit 2-metyl-5-phenyloxazol-4-carboxylic
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COOCH

a
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Hop chét néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhur
dugc mo ta dbi véi Hop chét ao bang cach st dung etyl 5-bromo-2-metyloxazol-4-

carboxylat va axit phenylboronic. ESI-MS (m/z): 203,87 [M+1]".

Hop chit cg: Axit 2-metyl-5-(pyridin-3-yl)oxazol-4-carboxylic

N COOH
0]

@] I ~N

=

Hop chét néu & d& muc nay dugc diéu ché theo cic quy trinh chung gidng nhu
duge mo ta d6i véi Hop chét ao bing cach sir dung etyl 5-bromo-2-metyloxazol-4-

carboxylat va axit 3-pyridylboronic. ESI-MS (m/z): 204,93 [M+17]".

Hop chét ch: Axit 2-metyl-5-(pyridin-2-y1)-2H-1,2,3-triazol-4-carboxylic
COOH

Axit nay duogc didu ché theo quy trinh chung gidng nhu dugc md ta dbi véi axit
5-(5-flopyridin-2-yl)-2-metylthiazol-4-carboxylic trong Hop chit az bing cach su
dung 2-(tributylstannyl)pyridin va metyl 5-bromo-2-metyl-2H-1,2,3-triazol-4-
carboxylat & Budc 2. ESI-MS (m/z): 204,97 [M+1]".

Hop chét ci: Axit 2-metyl-5-phenyl-2H-1,2,3-triazol-4-carboxylic
COOH

—N_ _

N

Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
dugc md ta ddi véi Hop chét ao bang cach st dung metyl 5-bromo-2-metyl-2H-1,2,3-

triazol-4-carboxylat va axit phenylboronic. ESI-MS (m/z): 203,20 [M+1]".

Hop chét cj: Axit 5-(4-flophenyl)-2-metyl-2H-1,2,3-triazol-4-carboxylic
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Hop chit néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duge mo ta ddi véi Hop chét ao bing cach sir dung metyl 5-bromo-2-metyl-2H-1,2,3-
triazol-4-carboxylat va axit (4-flophenyl)boronic. ESI-MS (m/z): 221,19 [M+1]".

Hop chét ck: Axit 5-(5-clopyridin—Z-yl)-2—mety1—2H-1,2,3-triaz01—4—carboxy1ic
COOH

=
—N_ _

N N\
=

C

Axit nay duoc diéu ché theo quy trinh chung gidng nhu duge md ta d6i voi axit
4-(5-ﬂ0pyrimidin-2-y1)-l-metyl-1H-pyrazol-3-carboxylic trong Hop chit aa bang
cééh sit dung axit 5-bromo-2-metyl-2H-1,2,3-triazol-4-carboxylic. ESI-MS (m/z):
238,81 [M+1]".

Hop chét cl: Axit 6-metoxy-3-(2H-1,2,3-triazol-2-yl)picolinic
OH

MeO N
| N
188

N
\
N

z O

L,

Bude 1: 5-bromo-2-metoxypyridin 1-oxit

H,CO

0
L —" L
Z Z Br

Br

HyCO

Dung dich chtra 5-bromo-2-metoxypyridin (1 duong luong) trong CHCIs duge
bd sung MCPBA (4 duong luong). Hon hop phan ung dugc gia nhiét dén 100°C trong
2 gid, va tiép theo 1am ngudi dén nhiét do trong phong. Hon hop phan tmg duge lam
~ lanh dén 0°C va duoc dap tat bf?mg dung dich nudc Nax$203; va dung dich nuéc
NaHCO; bio hoa. Cac 16p duge tach ra, va 16p hiru co duge ria bang dung dich nudc
NaHCOs bio hoa, nuée mubi, 1am kho (MgSOs) va cd thu dwge hop chét néu & e

muc ndy va dugc sit dung cho budc tiép theo ma khong cAn tinh ché thém.
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Budc 2: 3-bromo-6-metoxypicolinonitril

o
|
HsCO N H3CO N\ CN
\E‘_j\ l
/
= Br Br

Dung dich chtta 5-bromo-2-metoxypyridin 1-oxit (1 dwong lugng) trong
CH3CN duge bd sung TEA (3 duong luong) tiép theo 1a TMSCN (4 duong lugng).
Hon hop phan (g nay dugc gia nhiét dén 100°C trong 14 giv, va tiép theo 1am lanh
va dugc dép tit bang dung dich nudc NaHCO; bdo hoa va duge pha lodng bang
EtOAc. Céc 16p dugce tach ra, va 16p hitu co dugc rua béng dung dich nuéc NaHCO3
bio hoa, nude mudi, 1am kho (MgSOs) va b trong chan khdng thu duge hop chét néu
& d& muc nay ma duge tinh ché bang sic ky trén SiO2 (EtOAc/hex) thu duge hop chét
néu & dé& muc nay. ESI-MS (m/z): 213,19 [M+1]+.

Budc 3: Axit 3-bromo-6-metoxypicolinic

HsCO\ENICN HsCO._Ng_-COOH
— I
L, X

Br

Dung dich chtra 3-bromo-6-metoxypicolinonitril (1 duong luong) trong EtOH
duge bd sung NaOH (3 duong lugng). Hon hop phan ung dugc gia nhiét dén 100°C
trong 12 gio, va tiép theo lam lanh va axit hoa bang HCI 2M cho dén khi do pH ~4-5.
Hon hop phan tng thu duogc dugc co dé loai bod EtOH, va tiép theo dugc pha lodng
bing EtOAc va nuéc. Cac 16p dugc tach ra. Lép hitu co duoc rira bang nudc mudi,
lam kho (MgSO4) va cb trong chén khong thu dugc hop chét néu ¢ dé muc nay va
dugce st dung cho budce tiép theo ma khong cAn tinh ché thém. ESI-MS (m/z): 231,99
[M+1]+.

Buéc 4: Axit 6-metoxy-3-(2H-1,2,3-triazol-2-yl)picolinic

OH
HyCO._N_-COOH MeO._ _N

T — TN
Br N7
N/
Hdn hop cua axit 3-bromo-6-metoxypicolinic (1 duong luong), 1,2,3-triazol (2

duong luong), (1S,2S)-N1,N2-dimetylxyclohexan-1,2-diamin (0,2 duong luong),
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Cs2CO;3 (2 duwong lwgng) va Cul (0,5% mol) trong dioxan/H,O (200/1) dugc loai khi
va dugc gia nhiét & 100°C trong 4 gio. Hon hop phéan Gng dugc 1am lanh dén nhiét do
trong phong, dugc pha lodng bing MeOH, va axit héa bang AcOH dén d6 pH ~4-5.
Dung moi dugc loai bo trong chan khong thu duogce chét thd, chit thd nay dugc tinh
ché bing sic ky trén silicagel (0~100% DCM/EtOAc) thu duoc hop chit néu & dé
muc nay. ESI-MS (m/z): 221,1, [M+1]".

Hop chit cm: Axit 3-(2H-1,2,3-triazol-2-yl)-6-(triflometyl)picolinic

OH
FsC N

AN

I =

=z O

N7
N/
Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duge md ta di véi Hop chét cl bit ddu bang 5-bromo-2-(triflometyl)pyridin. ESI-MS
(m/z): 259,1 [M+1]".

Hop chét cn: Axit 6-metyl-3-(2-metyl-2H-tetrazol-5-yl)picolinic

. OI\
Ny~ ~OH
7 \N‘ N
N-N

Axit nay duogc didu ché theo quy trinh chung gidng nhu dugc md ta dbi véi axit
5-clo-2-(2-metyl-2H-tetrazol-53-yl)benzoic trong Hop chét bq bang cach sir dung metyl
metyl 3-xyano-6-metylpicolinat. ESI-MS (m/z): 220,23 [M+1]+.

Hop chit co: Axit 1-mety1-4—(6-(triﬂomety1)pyridin—2-yl)-lH-pyrazol-S-carbox_ylic
| COOH ‘

Hop chit néu & d& muc ndy dugc tbng hop theo quy trinh chung gidng nhu
duoc mod ta dbi véi axit 4-(5-clopyrimidin-2-yl)—l-metyl—1H-pyrazol-3-carb0xylic
bang cach st dung axit (3-(metoxycacbonyl)-1-mety1—1H—pyrazol-4-y1)boronic va 2-
bromo-6-(triflometyl)pyridin. ESI-MS (m/z): 272,05 [M+1]".
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Hop chét cp: Axit 1-metyl-4-(pyrimidin-5-y1)-1H-pyrazol-3-carboxylic

Hop chét néu & dé muc nay dugc tbng hop theo quy trinh chung gidng nhu
dugc mod ta dbi véi axit 4-(5-clopyrimidin-2-yl)-l-metyl-1H-pyrazol-3-carboxylic
bang cach st dung axit (3-(metoxycacbonyl)-1-metyl-1H-pyrazol-4-yl)boronic va 5-
bromopyrimidin. ESI-MS (m/z): 205,03 [M+1]+.

Hop chit cq: Axit 1-metyl-4-(pyrazin-2-yl)-1H-pyrazol-3-carboxylic
COOH

Hop chét néu & dé& muc nay dugc tbng hop theo quy trinh chung gidng nhu
duoc mo ta ddi véi axit 4-(5-clopyrimidin—2-yl)-l—metyl-1H—pyrazol-3-carboxylic
bang cach st dung axit (3-(metoxycacb0nyl)-l-metyl-1H-pyrazol-4-y1)boronic va 2-
bromopyrazin. ESI-MS (m/z): 205,11 [M+1]+.
Hop chét cr: Axit 1-mety1—4-(pyrimidin-4-y1)-1H-pyrazol-3-carb0xylic

Budc 1: Axit 1-mety1-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan—2-yl)—1H-pyrazol-3-

carboxylic

Hbn hop cua axit metyl 4-bromo-1-metyl-1H-pyrazol-3-carboxylic (1 duong
lugng), 4,4,4',4',5,5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) (1 duong luong),
KOAc (2 duong lugng) va Pd(dppf)Cla (5% mol) trong 1,4-dioxan (10 mL) duoc
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khqu & 100°C qua dém. Két tha duoc loai bod béng céch loc va phﬁn loc dugc sir dung

cho budc tiép theo ma khong cin tinh ché thém. ESI-MS (m/z): 267,20 [M+1]".

Budc 2: Axit 1-metyl-4-(pyrimidin-4-yl)-1H-pyrazol-3-carboxylic

Dung dich chira axit 1-mety1-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan—2-yl)-
1H-pyrazol-3-carboxylic tho tr Bude 1 duoc bd sung 4-clopyrimidin (1,1 duong
luong), Na,COs (2 duong lugng), Pd(PPhs)s (10% mol), 1,4-dioxan (20 mL) va H20
(5 mL). Hon hop nay duoc khudy & 100°C qua dém. Sau khi loai bé dung moi trong
diéu kién 4p suét giam, cin dugc tinh ché bang HPLC didu ché thu dwoc hop chit néu

& d& muc nay du6i dang chét rén khong mau. ESI-MS (m/z): 205,17 [M+1]+.

Hop chét cs: Axit 5,6'-dimetyl-[2,3"-bipyridin]-2'-carboxylic

. _N._COOH
\ AN
= N
l N
=

Buée 1: 5,6'-dimetyl-[2,3"-bipyridin]-2'-carbonitril

N. _CN Ny ON

\
/

Hbn hop cta 3-bromo-6-metylpicolinonitril (1,0 duong luong), axit (5-
metylpyridin-2-yl)boronic (1,3 duong lwong) va KoCOs (3,0 duong lugng) trong
dioxan/H20 (4:1) dugce bd sung Pd(PPhs3)s (10% mol). HSn hop nay duoc loai khi va
tiép theo dugc gia nhiét trong 30 phit & 120°C trong thiét bi phan Gng vi séng. Sy két
thic phan tng dugc theo doi bang HPLC phan tich. Khi két thuc, hdn hop phan Gng
duogc lam ngudi dén nhiét do trong phong va duoc pha loadng bang EtOAc va dugc rira
bang H20 va céc 16p duge tach ra. Lép nude dwoc chiét bang EtOAc (2x). Cac 16p
hitu co da thu gom duge co thu duge chét tho, chét tho nay duge tinh ché bang séc ky

cOt trén silicagel thu dugc san phim mong mudn. ESI-MS (m/z): 210,09 [M+1]".
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Buéc 2: Axit 5,6'-dimetyl-[2,3'-bipyridin]-2'-carboxylic
N. _CN N\ COOH
N

\ | N

_ Pz

Hon hop cla 5,6'-dimetyl-[2,3"-bipyridin]-2'-carbonitril (1,0 duong lugng) va
NaOH (5 dwong lugng) trong MeOH/H>0 (1/1) dugc gia nhiét hdi lvu qua dém. Sau
12 git, hdn hop phan tng dugc cd dé loai bo MeOH. EtOAc duge bb sung, va HCI
2M dugc bd sung cho dén khi dd pH ~6. Cac 16p duoc tach ra. Lép nuée duge chiét
bing EtOAc (2x). Céc pha hitu co da thu gom duoc rira bang nudc mudi, 1am khd
(MgSO4) va cb thu dugc axit néu ¢ dé muc nay dudi dang chét ran hiu nhu khong
mau va dugc st dung cho budce tiép theo ma khong cAn tinh ché thém. ESI-MS (m/z):

229,26 [M+1]*.

Hop chét ct: Axit 4-(5-ﬂopyrimidin—2-yl)-1,S—dimetyl—1H-pyrazol-3—carboxy1ic

Hop chét néu & d& muc nay duoc didu ché theo quy trinh chung gidng nhu
dwoc mo ta ddi véi Hop chét aa bang cach st dung tert-butyl 4-bromo-1,5-dimetyl-
1H-pyrazol-3-carboxylat va 2-clo-5-(triflometyl)pyrimidin. ESI-MS (m/z): 236,80
[M+1]". ’

Hop chét cu: Axit 6-mety1—3-(1-mety1—1H-pyraz01-4-y1)picolinic

0]
N
‘ A OH
=
= N—
=N

Budc 1: Metyl 6-metyl-3-(1-metyl- 1H-pyrazol-4-yl)picolinat
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Dung dich chira metyl 3-bromo-6-metylpicolinat (1 duong lugng) va axit (1-
metyl-1H-pyrazol-4-yl)boronic (1,5 dwong lugng) trong DMF/H,0 (5:1) duge bd
sung K>COs (1,5 duong lugng) va Pd(PPhs)s (2,5% mol). Hon hop phan tmg nay dugc
loai khi va tiép theo dugc gia nhiét qua dém trong bé dau 80°C trong moi trudng khi
argon. Khi phan tng két thiic nhu duge chi ra bang HPLC phén tich, hdn hop phéan
g dugc lam nguoi dén nhiét d6 trong phong, va loc qua dém xelit dé loai bo K2CO3
va Pd. Béanh loc dugc rira bang toluen. Phan loc thu dugce duge pha lodng bing toluen
duoc rira bang H0 va céc 16p dugce tach ra. Lép nude dugce chiét bang toluen (2x).
Cc 16p hitu co da thu gom dugc 1am khd (Na28O4) va b thu dugc hop chit néu & dé
muc nay dugc tinh ché bang sic ky trén SiO2 (EtOAc/hex). ESI-MS (m/z): 213,95
[M+1]".

Budc 2: Axit 6-metyl-3-(1-metyl-1H-pyrazol-4-yl)picolinic

Metyl 6-metyl-3-(1-metyl-1H-pyrazol-4-yl)picolinat dugc khudy trong
THF/LiOH 1M (1/1 v:v) cho dén khi nguyén liéu dugc tiéu thu nhu duge chi ra boi
HPLC phén tich. Khi két thiic, hdn hop phan Gmg nay dugc pha loang bang EtOAc, va
HCI 1M duoc bd sung vao dé didu chinh d6 pH dén ~5-6. Cac 16p duge tach ra, va 16p
nuée duge chiét bang EtOAc (2x). Céc 16p hitu co da thu gom dugc rira bang nude
mudi, 1am khd (MgSO4) va cd thu dugc hop chit néu & d& muc nay dudi dang chét rin
va dugc st dung cho budce tiép theo ma khong cin tinh ché thém. ESI-MS (m/z):
217,97[M+1]".

Hop chit cv: Axit 6-clo-1,2-dimetyl-1H-benzo[d]imidazol-4-carboxylic
HO
O

A

Dung dich chira metyl 2,3-diamino-5-clobenzoat (1 duong lugng) va 1,1,1-

Cl

trimetoxyetan (5 duong lugng) trong MeOH dugc bd sung NH2SOsH. Hon hop phéan
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uing nay dugc khudy & nhiét d trong phong trong 12 gid, va tiép theo cd trong chin
khong. Chét tho dugc hép thu trong EtOAc, va dugc rua bang dung dich nudc
NaHCO; bio hoa, nude mudi, lam khd (MgSOs) va cd trong chén khong. Tinh ché
bang sic ky trén SiOy (EtOAc/hex thu dugc benzimidazol.

Dung dich chtta benzimidazol trong THF dugc bd sung NaH (1,4 duong
luong). Sau 30 phat, Mel (2 dwong lugng) dugc bd sung. Khi nguyén liéu duoc tiéu
thu nhu duge chi ra boi HPLC phén tich, phan Gng dwoc dap t4t bang HCI 0,5M, va
dugc pha loang bing EtOAc. Céc 16p dugce tach ra, va 16p hitu co duoc rira bang nudce
muéi, 1am khd (MgSO4) va cb trong chan khong. Chét thd N-metyl benzimidazol
duge tinh ché bing sic ky trén SiOa (EtOAc/hex).

Dung dich chira chét thd N-metyl benzimidazol trong MeOH/H,0O duoc bd
sung KOH 1M. Hon hop phan ting dugc gia nhi€t dén 50°C cho dén khi nguyén liéu
duoc tiéu thu nhu duge chi ra boi phén tich T.L.C.. Hbn hqp phan tng dugc lam
ngudi dén nhiét do trong phong, axit hoa bang HC1 2M cho dén khi do pH 1a ~5-6, va
co trong chéan khong. Chét thd thu duge duqé hép thu trong EtOAc va nudc, va cac
16p dugce tach ra. Lop hitu co duge ria bang nuée mudi, 1am khd (MgSO4) va co6 thu
duoc hop chat néu & dé& muc nay dudi dang chit rén mau vang nhat. ESI-MS (m/z):
225,1 [M+1T". '

Téng hop cdc hop chat 1 va 2

Hop chét 1: ((28,3R)-5,5-diﬂo-3-mety1—2-(((5-(triﬂometyl)pyrimidin—2-
yl)amino)metyl)piperidin-1-y1)(5 -flo-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon

0 ¢
N
e A DN
\Q/§O N A ~cF,

N-N

NS
Budce 1: (28,3R)-benzyl 5,5-diﬂo-3-metyl—2-(((5-(triﬂometyl)pyrimidin-2—
yl)amino)mety!)piperidin-1-carboxylat.
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Hon hop cua (2S,3R)-benzyl 2-(aminometyl)-5,5-diflo-3-metylpiperidin-1-
carboxylat (1 dwong lugng) va K2COs (2 duong lugng) trong DMF (20 mL) duoc bd
sung 2-clo-5-(triflometyl)pyrimidin (2 duong lugng). Hon hop phéan (mg nay dugc gia
nhiét dén 80°C trong 2 gid trong d6 nguyén liéu coi nhu duoc tiéu thu nhu dugce chi ra
bdi HPLC phén tich dao pha. Hdn hop phan tng duge lam lanh, va dugc pha lodng
bing EtOAc, va nuéc. Céc 16p dugce tach ra, va pha hitu co duge rira bang nudce (3x),
nude mudi, lam kho (MgSOs) va cd. Cin thd duge tinh ché bang sic ky trén SiO:
(EtOAc/hex) thu dugc hop cht néu & d& muc nay dudi dang diu gan nhu khong mau
héa rén. ESI-MS (m/z): 445,4 [M+1]".

Budce 2: N—(((28,3R)-5,5-diﬂ0-3-metylpiperidin—2-y1)metyl)—5-(triﬂometyl)pyrimidin—

2-amin hydrobromua.

T T

H . H

N NN N N Nx

Cbz \Wj\ : \ﬂ}
N-Z>CF, HBr CFs

Carbamat tir bude trude d6 duge bd sung dung dich 30% HBr trong HOAc.
Hon hop phéan Gng dugc khudy & nhiét do trong phong (1-2 gi®) cho dén khi nguyén
lidu dugc tiéu thy nhu duge chi ra béi phén tich HPLC. Hén hop phan Gmng dugc co
trong chan khong thu dugc hop chit néu & d& muc ndy duéi dang bot mau vang nhat
va duoc st dung cho budc tiép theo ma khong cAn tinh ché thém. ESI-MS (m/z):
311,3 [M+1]".

Budc 3: ((ZS,3R)-5,5-diﬂ0-3-metyl-2-(((5-(triﬂometyl)pyrimidin—Z-
yl)amino)metyl)piperidin-1-y1)(5-flo-2-(2H-1 ,2,3-triazol-2-yl)phenyl)metanon.
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Dung dich chua N—(((2S,3R)-5,5-diﬂo-3-metylpiperidin-Z-yl)metyl)-5—
(triflometyl)pyrimidin-2-amin hydrobromua (10 mg) trong DMF (0,5mL) dugc bd
sung DIEA (3 duong lugng) tiép theo 1a axit 5-flo-2-(2H-1,2 ,3-triazol-2-yl)benzoic
(6mg) va HATU (8 mg). Hon hop phan Gng nay dugc khudy & nhiét dj trong phong
trong 15 giv, va tiép theo dugc pha lodng bang EtOAc va dugc rira bang HC1 1M,
dung dich nugc NaHCO3 béo hoa, nuée mudi, 1lam kho (MgS0s), va ¢d. Cin thd duge
tinh ché bing séc ky trén silicagel (EtOAc/hex) thu dugc hop chét néu & d& muc nay
du6i dang diu khong mau hoa ran. ESI-MS (m/z): 500,09 [M+1]".

Hop chét 2: ((2S,3R)-2-(((5 -clopyrimidin-2-yl)amino)mety1)-5,5-diflo-3-
metylpiperidin-1-y1)(5-flo-2-(2H-1,2,3 -triazol-2-yl)phenyl)metanon

N=
F HN—( Cl
F>CN§N \N}

Budc 11 (2S,3R)-benzyl 2-(((5-clopyrimidin—2-yl)amino)metyl)-5,5-diﬂo-3-
metylpiperidin-1-carboxylat.
F

F
T,

Hop chét néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhu
duoc md ta ddi véi Hop chit 1 bing céach st dung 2,5-diclopyrimidin & Bude 1. ESI-
MS (m/z): 411,2 [M+1]".

Bude 2: 5 -clo-N-(((2S,3R)-5,5-diﬂ0—3-metylpiperidin—2-yl)metyl)pyrimidin-2-amin

F
T
H
N“NAN N
N
HBr N>l

Hop chét néu & dé muc nay dugc diéu ché theo quy trinh chung gidng nhu
duoc md ta d6i voi Hop chét 1, Bude 2. ESI-MS (m/z): 277,1 [M+1]".
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Buge 3: ((2S,3R)-2-(((5-clopyrimidin-2-yl)amino)mety1)-5,5-diﬂo-3-metylpiperidin—
1-y1)(5-flo-2-(2H-1,2,3-triazol-2-yl)phenyl)metanon

N=—
F HN cl
F>CN§N _<\N:/>‘

Hop chit néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duoc md ta dbi véi Hop chit 1, Buée 3, bang cach st dung axit 5-flo-2-(2H-1,2,3-
triazol-2-yl)benzoic. ESI-MS (m/z): 466,19 [M+1]".

Cdc hop chdt 3-15, 19-53, 58-98, 100-101, 103-119, 121-161, 163-203, 210-211, 217-
219, 221, 224-227, 229-233, 237-242, 249-250, 252-253 va 254 dige didu ché theo
cdch twong ty nhu déi véi Hop chat 1.

Hop chat 68: ((2S,3R)-5 ,5-diflo-3-metyl-2-(((5-(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-yD)(5 -(4-flophenyl)-2-metylthiazol-4-yl)metanon

HN—<\ CF3

/<

IH NMR (MeOD, 400 MHz) § 8,42 (s, 2H), 7,44-7,39 (m, 2H), 7,18-7,13 (m, 2H),
4,9-4,77 (m, 1H), 4,20 (br s, 1H), 3,82-3,60 (m, 1H), 3,47 (m, 2H), 3,4-3,25 (m, 1H),
2,45 (s, 3H), 2,0-1,75 (m, 2H), 1,35-1,1 (m, 2H), 0,87 (d, 3H); ESI-MS (m/z): 530,12
[M+1T*. |

Hop chét 97: ((2S,3R)-5,5-diﬂo-3-mety1-2—(((5-(triﬂometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-y)(1 -metyl-4-(pyrimidin-2-y1)-1H-pyrazol-3-yl)metanon
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'H NMR (CDCls, 400 MHz) § 8,80-8,79 (m, 2H), 8,54 (s, 0,6H), 8,45-8,42 (m, 1,41D),
8.20 (s, 0,6H), 8,10 (s, 0,4H), 7,25-7,20 (m, 0,4H), 7,13-7,09 (m, 1H), 7,02-7,0 (m,
0.6H), 5,29-5,26 (m, 0,6H), 5,20-5,05 (t, 0,4H), 4,25-4,16 (m, 0,6H), 4,10-4,05 (m,
0.4H), 3,99 (s, 1,9H), 3,97 (s, 1,1H), 3,9-3,7 (m, 1H), 3,55-3,45 (m, 1H), 3,40-3,25
(m, 0,6H), 3,10-3,0 (m, 0,4H), 2,6-2,45 (m, 1H), 2,4-2,1 (m, 1H), 2,05-1,75 (m, 1H),
1,20 (d, 1,9H), 0,99 (d, 1,1H); ESI-MS (m/z): 497,38 [M+1]".

Hop chét 98: ((28,3R)-2-(((5-clopyrimidin-2-yl)amino)metyl)-5 ,5-diflo-3-
metylpiperidin-1-y1)(1-metyl-4-(pyrimidin-2-y1)- 1H-pyrazol-3-yl)metanon

N=
F HN— Cl

N O

i

TH NMR (DMSO-ds, 400 MHz) & 8,79-8,78 (d, 0,6H), 8,63-8,62 (d, 1,4H), 8,48 (s,
0,3H), 8,4-8,3 (br s, 0,5H), 8,26 (s, 0,7H), 8.2-8.1 (m, 1,5H), 7,32-7,28 (m, 1H), 7,23-
7.21 (m, 0,7H), 7,05-7,0 (m, 0,3H), 5,0-4,95 (m, 0,3H), 4,85-4,75 (m, 0,7H), 4,0-3,95
(m, 0,7H), 3,91 (s, 1H), 3,85-3,8 (m, 0,3H), 3,67 (5, 2H), 3,7-3.3 (m, 3H), 2,10-1,95
(m, 3H), 1,10 (d, 1), 0,80 (d, 2H); ESI-MS (m/z): 463,2 [M+1]".

Hop chét 159: ((28,3R)—5,5—diﬂ0-3-metyl-2—(((5-(triﬂometyl)pyrazin-Z-
yl)amino)metyl)piperidin-1-yI)(1 -metyl-4-(pyrimidin-2-y1)-1H-pyrazol-3-yl)metanon

N=
F>C{JN W
F N N
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IH NMR (DMSO-ds, 400 MIz) & 8,71-8,69 (d, 0,4H), 8,62-8,60 (d, 1,6H), 8,43 (s,
0.4H), 8,18 (s, 1,6H), 7,95 (br s, 1H), 7,88 (s, 1H), 7,27-7,21 (m, 1H), 5,0-4,79 (m,
1H), 3,85 (s, 0,5H), 4,0-3,75 (m, 1H), 3,55 (s, 2,5H), 3,6-3,50 (m, 2H), 3,40-3,30 (m,
1H), 2,15-1,95 (m, 3H), 1,11 (d, 0,5H), 0,82 (d, 2,5H); ESI-MS (m/z): 497,24 [M+1]".

Hop chit 200: ((2S,3R)-5,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)amino)metyl)piperidin-1-yl)( 1-metyl-4-(pyrimidin-2-y1)-1H-pyrazol-3-yl)metanon

F>C§~Hr\JJ\[\\l_:_/}CF3

F N

—N P N\
o

N
I{ NMR (DMSO-ds, 400 MHz) & 8,73 (d, 0,61D), 8,64 (d, 1,4H), 8,5 (s, 0,3H), 8,45
(br s, 0,3H), 8,20 (s, 0,7H), 8,15 (s, 0,7H), 7,7-7,6 (m, 0,3H), 7,55-7,5 (m, 0,7H),
7.30-7.25 (m, 0,3H), 7,25-7,15 (m, 1,7H), 6,60-6,50 (m, 0,3H), 6,45-6,35 (m, 0,7H),
5.0-4,9 (br s, 0,2H), 4,85-4,75 (m, 0,7H), 3,90 (s, 0,7H), 3,95-3,9 (m, 0,5H), 3.59 (s,
2.3H), 3,65-3,45 (m, 2,5H), 3,40-3,30 (m, 1H), 2,20-1,95 (m, 3H), 1,15 (d, 0,7H), 0,83
(d, 2,3H); ESI-MS (m/z): 496,15 [M+1]".

Hop chét 202: ((2S,3R)-5,5-diﬂ0-3-mety1—2-(((5-(triﬂometyl)pyridin—2-
yl)amino)metyl)piperidin-1-yl)(6-metoxy-3 -(2H-1,2,3-triazol-2-yl)pyridin-2-

N=—
F HN CF
F{NL a Ve
Meoﬁ?\]
\ Y Nj

N=

yl)metanon

' NMR (CDCls, 400 MHz) & 8,38-8,14 (m, 2H), 7,89 (s, 1H), 7.74 (s, 1H), 7.6-7,55
(m, 0,5H), 7,55-7.45 (m, 0,5H), 6,95-6,92 (m, 1H), 6,6-6,35 (m, 2H), 5,2-5,05 (m,
0.5H), 5,0-4,9 (m, 0,5H), 4,25-4,15 (m, 0,5H), 3,98 (s, 1,6H), 3,92 (s, 1.4H), 3.9-3.6
(m, 2,5H), 3,5-3,35 (m, 0,5H), 3,1-2,95 (m, 0,5H), 2,8-2,7 (m, 0,5H), 2,5-2,4 (m,
0.5H), 2,3-2,0 (m, 2H), 1,4 (d, 1,6H), 1,08 (d, 1,4H); ESI-MS (m/z): 512,5 [M+1]".
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Hop chéat 203: (3—(2H—1,2,3-triazol-2-y1)-6-(triﬂometyl)pyridin—2-yl)((2S,3R)-5,5-
diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-yl) amino)metyl)piperidin-1-yl)metanon

N=—
Fm“%\}%
F N

(0]
\ Y/ Nj

N

'{ NMR (CDCls, 400 MIHz) § 8,66-8,60 (m, 1H), 8,37-8,33 (m, 1H), 7,95-7,84 (m,
3H), 7,58-7,54 (m, 1H), 6,6-6,4 (m, 2H), 5,2-5,1 (m, 0,2H), 4,99-4,92 (t, 0,8H), 4,20-
4,00 (m, 1,5H), 4,0-3,7 (m, 0,5H), 3,5-3,3 (m, 1H), 3,15-3,0 (dd, 1H), 2,70 (br s,
0.8H), 2,5 (br s, 0,2H), 2,3-2,2 (m, 1H), 2,1-1,95 (m, 1H), 1,2 (d, 0,6H), 1,02 (d,
2,4H); ESI-MS (m/z): 550,2 [M+1]".

Hop chit 217: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yDamino)metyl)piperidin-1-yl)(4-(5 -flopyrimidin-2-y1)-1-metyl-1H-pyrazol-3-

N=
F@N—Q :/>—CF3
F Ay N

N O

\
N\/)\F

'{{ NMR (CDCls, 400 MHz) 3 8,8 (s, 1,2H), 8.7 (s, 0,8H), 8,6-8,45 (m, 2H), 8,15 (s,
0.6H), 8,0 (s, 0.4H), 7,1 (br s, 0,6H), 6,8 (m, 0,4H), 5,35-5,25 (m, 0,6H), 5,2-5,1 (m,
0.4H), 4,2-4,1 (m, 1H), 3,98 (s, 1,6H), 3.97 (s, 1,4H), 3,9-3,75 (m, 1), 3,6-3,55 (m,
0.6H), 3,5-3,4 (m, 0,4H), 3,35-3,2 (m, 0,6H), 3,2-3,0 (m, 0,4H), 2,6-2,35 (m, 1H), 2.3
2.1 (m, 1H), 2-1,8 (m, 1H), 1,2 (d, 1,8H), 1,0 (d, 1,2H); ESI-MS (m/z): 515,3 [M+1]".

yl)metanon

Hop chét 218: (4-(5-clopyrimidin-2-yl)-1-metyl- 1H-pyrazol-3-y1)((2S,3R)-5,5-diflo-
3-metyl-2-(((5 -(triﬂometyl)pyrimidin-Z-yl)amino)metyl)piperidin- 1-yl)metanon
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I'H NMR (CDCls, 400 MHz) & 8,85 (s, 1,2H), 8,75 (s, 0,8H), 8,6-8,4 (m, 2H), 8,2 (s,
0,6H), 8,05 (s, 0,4H), 7,0 (br s, 0,6H), 6,68 (m, 0,4H), 5,35-5,25 (m, 0,6H), 5,2-5,1
(m, 0,4H), 4,15-4,05 (m, 1H), 4,07 (s, 1,6H), 4,06 (s, 1,4HD), 3,9-3,75 (m, 1H), 3,6-3,5
(m, 0,6H), 3,5-3,4 (m, 0,4H), 3,35-3,2 (m, 0,6H), 3,2-3,0 (m, 0,4H), 2,6-2,4 (m, 1H),
2.3-2,15 (m, 1H), 2,05-1,8 (m, 1H), 1,2 (d, 1,8, 1,0 (d, 1,2H); ESI-MS (m/z): 531.3
[M+17".

Hop chét 219: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-y1)(1 -metyl-4-(5-metylpyrimidin-2-y1)- 1H-pyrazol-3-

N=
F HN—{ CF
FfNL Wi

Ne O

(L

'H NMR_ (DMSO-de, 400 MHz) 8 8,75-8,65 (m, 0,5H), 8,65-8,6 (m, 1,0H), 8,55-8,5
(m, 0,5H), 8,5-8,4 (m, 1,5H), 8,25-8,15 (m, 0,5H), 7,95-7,85 (m, 0,5H), 7,75-7,2 (m,
0.5H). 6,95-6,65 (m, 0,5H), 5,35-5,3 (m, 0,5H), 4,85-4,75 (m, 0,5H), 4,5-4.45 (m,
0,5H), 4,05-3,90 (m, 1,0H), 3,89 (s, 1,0H), 3,8-3,65 (m, 1,0H), 3,61 (s, 2,0H), 2,25 (s,
1,0H), 2,23 (2,0H), 2,05-1,9 (m, 3,0H), 1,5-1,4 (m, 1,0H) 1,11 (d, 1,0H), 086 (d,
2,0H) ppm; ESI-MS (m/z): 511,3 [M+1]".

yl)metanon

Hop chit 221: (4-(5-clopyridin-2-yl)-1-metyl- 1H-pyrazol-3-y1)((2S,3R)-5,5-diflo-3-
metyl-2-(((5 —(triﬂometyl)pyrimidin-2-yl)amino)metyl)piperidin- 1-yl)metanon
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Z>cl

'H NMR (ds-DMSO, 400 MHz) § 8,7-8,5 (m, 1H), 8,4 (m, 1,3H), 8,35 (s, 0,3H), 8,3
(m, 0,7H), 8,2 (s, 0,7H), 8,0 (m, 0,7H), 7,9 (dd, 0,3H), 7,8 (m, 0,3H), 7,8 (dd, 0,7H),
7,5 (d, 0,3H), 7,35 (d, 0,7H), 5,1 (m, 0,3H), 4,8 (m, 0,7H), 3,9 (s, 0,8H), 3,7 (s, 2,2H),
3,6-3,3 (m, 3H), 2,2-1,9 (m, 3H), 1,1 (d, 0,6H), 0,9 (d, 2,4H); ESI-MS (m/z): 529,9
[M+17".

Hop chét 224: ((28,3R)-5,5-diﬂo-3-metyl-2-(((5-(triﬂometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-yl)(1 -metyl-4-(pyrazin-2-yl)-1H-pyrazol-3-yl)metanon

N=
F@N—(\ :/>-—CF3
F Ay N
N
' NMR (CDCls, 400 MHz) & 8,8 (d, 1H), 8,55 (d, 1H), 8,5-8,3 (m, 3H), 7,8 (d, 1H),
7.3 (m, 0,6H), 6,35 (m, 0,4H), 5,3-5,0 (m, 3H), 4,3 (m, 0,5H), 4,0 (s, 1,5H), 3.9 s,

1,5H), 3,9-2,7 (m, 0,5H), 3,5-3,3 (m, 0,5H), 3,1-3,0 (m, 0,5H), 2,4-2,3 (m, 1H), 2,2-
1,9 (m, 2H), 1,2 (d, 1,5H), 1,0 (d, 1,5H); ESI-MS (m/2): 497,32 [M+1T".

Hop chét 225: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-y1)(1 -metyl-4-(4-metylpyrimidin-2-y1)- 1H-pyrazol-3-

HN—<\ }CF3

%

yl)metanon
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I{ NMR (CDCls, 400 MIz) § 8,7 (d, 1,2H), 8,65 (d, 0,8H), 8,6-8,4 (m, 2H), 8,2 (s,
0.6H), 8,1 (s, 0,4H), 7,4 (br s, 0,6H), 7,2 (m, 0,4H), 5,3-5,2 (m, 0,6H), 5,2-5,1 (m,
0.4H), 4,25-4,15 (m, 0,6H), 4,1-4,0 (m, 0,4H), 3,97 (s, 3H), 3,9-3,75 (m, 1H), 3,6-3.45
(m, 1H), 3,4-3,35 (m, 0,6H), 3,15-3,0 (m, 0,4H), 2,5 (s, 1.8), 2,49 (s, 1,2H), 2,45-1.7
(m, 3H), 1,2 (d, 1,8H), 1,0 (d, 1,2H); ESI-MS (m/z): 511,4 [M+1]".

Hop chét 226: ((2S,3R)-5,5 -diflo-3-metyl-2-(((5-(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-yl)(1-metyl-4~(5 ~(triflometyl)pyrimidin-2-yl)-1H-pyrazol-

N=
F HN CF
F>CN§\/ _<\N:/>7 ’

N=(" ©

\\j\

N-Z>CF,

IH NMR (ds-DMSO, 400 MHz) & 9,2 (s, 0,6H), 9,0 (s, 1,4H), 8,75 (m, 0,5H), 8,6 (m,
0.510), 8,42 (br s, 1,4H), 8,3 (br s, 0,6H), 7,8 (m, 0,7HD), 7,6 (m, 0,3H), 5.2 (m, 0,3H),
4,85 (m, 0,7H), 4,05 (m, 1H), 3,95 (s, 0,8H), 3,8 (s, 2,2H), 3,8-3.,4 (m, 3H), 2,2-1,9
(m, 3H), 1,2 (d, 0,8H), 0,85 (d, 2,2H); ESI-MS (m/z): 565,3 [M+1]"

3-yl)metanon

Hop chét 227: (4-(4-clopyridin-2-yl)-1 -metyl-1H-pyrazol-3-y1)((28,3R)-5,5-diflo-3-
metyl-2-(((5 -(triﬂometyl)pyrimidin-2-y1)amino)mety1)piperidin— 1-yl)metanon

N=
F HN CF
;CNL —<\N:/>> ?

I NMR (ds-DMSO, 400 MHz) & 8,55-8,35 (m, 3H), 8,2 (s, 1H), 8,0 (m, 0,8H), 7.8
(m. 0,2H), 7,6 (d, 0,2H), 7.45 (d, 0,8H), 7.4 (dd, 0,2H), 7.3 (dd, 0,8H), 5,1 (m, 0,2H),
4.8 (m, 0,8H), 4,3 (m, 1H), 3,7 (s, 0,8H), 3.4 (s, 2.2H), 3,6-3,3 (m, 3H), 2,2-2.,0 (m,
3H), 1,15 (d, 0,6H), 0,9 (d, 2,4H); ESI-MS (m/z): 530,3 [M+1]".
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Hop chét 229: ((28,3R)-5,5-diflo-3-metyl-2-(((5-(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-yI)(1 -metyl-4-(6-(triflometyl)pyridin-2-yl)-1H-pyrazol-3-

yl)metanon

I'H NMR (CDCls, 400 MHz) & 8,6-8,4 (m, 2H), 8,1 (s, 0,7H), 8,05 (s, 0,3H), 7,93 (s,
1H), 7.9-7,7 (m, 1H), 7,6-7,5 (m, 1H), 7,4 (br s, 0,7H), 5,9 (br s, 0,3H), 5,3-5,1 (m,
1H), 4,4-4,3 (m, 0,7H), 4,2-3,9 (m, 1,2H), 4,05 (s, 2H), 3,92 (s, 1H), 3,7-3,4 (m,
1,4H), 3,2-3,0 (m, 0,7H), 2,5-2,1 (m, 2H), 2,1-1,7 (m, 1H), 1.2 (d, 1H), 1,0 (d, 2H);
ESI-MS (m/z): 563,7 [M+1]".

Hop chét 230: ((28,3R)-5,5-diﬂ0-3—mety1-2;(((5-(triﬂometyl)pyrimidin—2—
yl)amino)metyl)piperidin-1-y)(1 -metyl-4-(pyrimidin-5-y1)-1H-pyrazol-3-yl)metanon

N=
F HN— )—CF
F>CN§~ \N} ’

'H NMR (CDCls, 400 MHz) § 9,1 (br d, 1H), 8,9-8,7 (m, 2H), 8,6-8,4 (m, 2H), 7,65
(s, 1H), 7,6 (s, 1H), 7,25 (br s, 0,5H), 5,9 (br s, 0,5H), 5,2-5,1 (m, 0,5H), 5,1-5,0 (m,
0,5H), 4;7-4,6 (m, 0,5H), 4,5-4,4 (m, 0,5H), 4,2-3,9 (m, 1H), 4,05 (s, 1,5H), 3.9 (s,
1,5H), 3,9-2,7 (m, 0,5H), 3,7-3,5 (m, 1,5H), 3,2-3,0 (m, 0,5H), 2,4-1,8 (m, 3H), 1,2 (d,
1,6H), 1,0 (d, 1,4H); ESI-MS (m/z): 496,8 [M+1]".

Hop chétv 231: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-y1)(5,6'-dimetyl- [2,3"-bipyridin]-2'-yl)metanon
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N=—
F HN CF
(e

\
7\

'H NMR (CDCls, 400 MHz) & 8,8 (br s, 1H), 8,5 (s, 3H), 7,95 (d, 1H), 7,6-7,5 (m,
2H), 7,3 (m, 1H), 5,1-5,0 (m, 1H), 4,25-4,15 (m, 1H), 3,9-3,8 (m, 1H), 3,45-3,4 (m,
1H), 3,1-2,9 (m, 1H), 2,9-2,8 (m, 1H), 2,7 (s, 3H), 2,4 (s, 3H), 2,1-2,0 (m, 2H), 1,0 (d,
3H); ESI-MS (m/z): 521,3 [M+1]".

Hop chét 232: ((28,3R)-5,5-diﬂ0-3-mety1—2-(((5-(triﬂometyl)pyrimidin—2-
yl)amino)metyl)piperidin-1-y1)(1 -etyl-4-(pyrimidin-2-yl)-1H-pyrazol-3 -yl)metanon

N=
F>C§~HN—<\ }CF3
F AN N

Ne/ O
\/N _ N\
\

J

N
IH NMR (CDCls, 400 MHz) & 8,9 (s, 2H), 8,6-8,3 (m, 3H), 7,4-7,0 (m, 2H), 5,4-5,3
(m, 0,5H), 5,2-5,1 (0,5H), 4,4-4,3 (m, 2H), 4,3-4,1 (m, 1H), 4,0-3,8 (m, 1H), 3,6-3,1
(m, 2H), 2,5-2,0 (m, 3H), 1,7-1,6 (m, 3H), 1,2 (d, 1,6H), 1,0 (d, 1,4H); ESI-MS (m/z):
511,0 [M+1]".
Hop chét 233: ((2S,3R)-5,5-diflo-3 -metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-y1)(1,5 -dimetyl-4-(pyrimidin-2-y1)-1 H-pyrazol-3-

N=
F HN CF
;C\S\/ aWas

yl)metanon

'H NMR (CDCls, 400 MHz) & 8,9-8,8 (m, 2H), 8,6-8,45 (m, 2H), 7.6 (br s, 0,6H),
7.15-7,05 (m, 1H), 6,85-6,8 (m, 0,4H), 5,35-5,3 (m, 0,4H), 5,2-5,1 (m, 0,6H), 4,2-4,1
(m, 1H), 4,0-3,8 (m, 1H), 3,9 (s, 3H), 3,63,55 (m, 0,4H), 3,5-3,4 (m, 0,61), 3,3-3.2
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(m. 0,4H), 3,1-3,0 (m, 0,6H), 2,8 (s, 1,3H), 2,7 (s, 1,7H), 2,6-2,5 (m, 0,6H), 2,5-2,4
(m, 0,4H), 2,3-2,15 (m, 1H), 2,1-1,8 (m, 1H), 1,2 (d, 1,3H), 1,05 (d, 1,7H); ESI-MS
(m/z): 511,1 [M+1]".

Hop chét 237: ((28,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-y1)(1 -isopropyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-

N=
FBCQN—Q :/>—CF3
AN N
Ne O

\7/N — N\
\
i

'H NMR (CDCls, 400 MHZ) & 8,80-8,78 (m, 2H), 8,54-8,42 (m, 2H), 8,25-8,14 (m,
1H), 7,12-7,08 (m, 1H), 5,3-5,2 (m, 0,5H), 5,15-5,05 (m, 0,5H), 4,60-4,54 (m, 1H),
4.2-4.1 (m, 0,5H), 4,1-4,0 (m, 0,5H), 3,85-3,75 (m, 1H), 3,55-3,35 (m, 1H), 3,35-2,95
(m, 1H), 2,6-2,35 (m, 1H), 2,3-2,05 (m, 1H), 1,57 (d, 6H), 1,19 (d, 1,7H), 0,98 (m,
1,3H) ppm; ESI-MS (m/z): 525,40 [M+1]". -

yl)metanon

Hop chét 238: ((28,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin- 1-y1)(4-(pyrimidin-2-y1)-1-(2,2,2-trifloetyl)- 1H-pyrazol-3-

N=
F@N—(\ :/>—CF3
F\_y N
Ne O
NN
4N
Z

N

yl)metanon

'H NMR (CDCl;, 400 MHz) § 8,86-8,83 (m, 2H), 8,54-8,38 (m, 2H), 8,35 (s, 0,5H),
8,22 (s, 0,5H), 7,19-7,13 (m, 1H), 7,1-7,0 (m, 0,5H), 6,85-6,75 (m, 0,5H), 5,3-5,2 (m,
0,5H), 5,15-5,05 (m, 0,5H), 4,84-4,72 (ni, 2H), 4,15-4,0 (m, 0,5H), 4,0-3,95 (m,
0,5H), 3,8-3,7 (m, 1H), 3,6-3,5 (m, 0,5H), 3,5-3,4 (m, 0,5H), 3,4-3,35 (m, 0,5H), 3,15-
3,0 (m, 0,5H), 2,6-2,5 (m, 0,5H), 2,4-2,3 (m, 0,5H), 2,25-2,1 (m, 1H), 1,20 (d, 1,5H),
0,98 (d, 1,5H) ppm; ESI-MS (m/z): 565,70 [M+1T".
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Hop chat  239: ((2S,3R)-2-(((5-etylpyrimidin-Z-yl)amino)metyl)—S,5-diﬂo-3—
metylpiperidin-1-y1)(5 -(4-flophenyl)-2-metylthiazol-4-yl)metanon
R CHs
20¢
' N
\</N I o %%

S

F

IH NMR (MeOD, 400 MHz) & 8,03 (s, 2,0H), 7,40-7,36 (m, 2,0H), 7,16-7,08 (m,
2,0H), 4,85-4,75 (m, 1,0H), 4,3-4,2 (m, 1,0H), 4,45-4,4 (m, 2,0H), 3,30 (s, 2,0H), 2,5-
2,4 (m, 5,0H), 1,9-1,8 (m, 2,0H), 1,18 (t, 3,0H), 0,88 (d, 3,0H) ppm; ESI-MS (m/z):
490,43 [M+1]".

Hop chét 240: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ;(triﬂometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-yl)(6-metyl-3 -(2-metyl-2H-tetrazol-5-yl)pyridin-2-

N=
F@N—Q i/>—~CF3
F N N

N O
\ Y /N‘[’\l/
=N

Hop chét néu & dé muc nay duoc didu ché theo cac quy trinh chung giéng nhu

yl)metanon

dugc mod ta dbi v6i Hop chit 1 bang cach st dung axit 6-metyl-3-(2-metyl-2H-
tetrazol-5-yl)picolinic & Budc 3. 'H NMR (CDCl, 400 MHz) & 8,43 (s, 2,0H), 8,31
(d, 1,0H), 7,31 (d, 1,0H), 5,35-5,25 (m, 1,0H), 5,05-4,95 (m, 1,0H), 4,31 (s, 3,0H),
3,95-3,85 (m, 1,0H), 3,85-3,75 (m, 1,0H), 3,4-3,3 (m, 1,0H), 3,1-2,95 (m, 1,0H), 2,69
(s, 3,0H), 1,6-1,5 (m, 1,0H), 0,93 (d, 3,0H) ppm; ESI-MS (m/z): 512,4 [M+17".

Hop chat 241: ((28,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-yI)(1 -metyl-4-(pyrimidin-4-y1)-1H-pyrazol-3 -yl)metanon
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H
N Nx
LR DR
TNy Yo NFher
N
N
=N
I NMR (CDCls, 400 MHz) 3 9,20 (s, 1H), 8,65-8,62 (m, 1H), 8,55-8,4 (m, 2H), 8,10
(s, 0,6H), 8,03 (s, 0,4H), 7,52-7,50 (m, 0,6H), 7,44-7,42 (m, 0,4H), 6,4-6,3 (m, 0,4H),
53-5.2 (m, 0,4H), 5,15-5,05 (m, 0,6H), 4,3-4,2 (m, 0,6H), 4,01 (s, 1,6H), 3,95 (s,
1,4H), 3,92-3,8 (m, 2H), 3,55-3,4 (m, 1,3H), 3,15-3,0 (m, 0,7H), 2,5-2,35 (m, 0,4H),
2.35-2.25 (m, 0,6H), 2,2-2,1 (m, 1,3H), 1,21 (d, 14H), 1,01 (d, 1,6H) ppm; ESI-MS
(m/z): 497,3 [M+1]".

Hop chit 242: ((2S,3R)-5,5-diﬂ0-2-(((3-ﬂo-5-(triﬂometyl)pyridin-2-yl)amino)metyl)-
3-metylpiperidin-1-y1)(4-(5-flopyrimidin-2-y1)- 1-metyl-1H-pyrazol-3-yl)metanon

F
20¢
N
N
\N\,ﬁo F 7 CFy
N
1 N
N_]
F

IH NMR (CDCls, 400 MHz) 8 8,50 (s, 0,9H), 8,41 (s, 0,6H), 8,20 (s, 0,4H), 8,13 s,
0,5H), 8,09 (s, 0,3H), 8,02 (s, 0,4H), 7,31-7,27 (m, 1,0H), 6,57 (br s, 0,5H), 6,25 (br's,
0.3H), 5,25-5,05 (m, 0,9H), 4,15-4,05 (m, 1,0H), 3,97 (d, 3,0H), 3,8-3,65 (m, 1,0H),
3.45-33 (m, 1,0H), 3,2-3,0 (m, 0,8H), 2,4-2,35 (m, 1,0H), 2,25-2,2 (m, 0,7H), 2,2-2,1
(m, 1,0H), 2,05-1,95 (m, 1,0H), 1,22 (d, 1,3H), 0,98 (d, 1,7H) ppm; ESI-MS (m/z):
532,3 [M+1]".

Hop chit 252 ((ZS,3R)-5,5-diﬂ0-3-mety1—2—(((5-(triﬂometyl)pyrimidin—2-
yl)amino)metyl)piperidin-1-yl)(S-ﬂo-2-(2-mety1—2H-tetrazol-5-y1)phenyl)metan0n
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IH NMR (CDCls, 400 MHz) & 8,5-8,4 (m, 1,8H), 8,4-8,3 (m, 0,2H), 8,2-8,1 (m, 0,6H),
8,1-8,0 (m, 0,4H), 7,2-7,1 (m, 0,4H), 7,1-7,0 (m, 0,6H), 7,0-6,9 (m, 1H), 5,4-5,25 (m,
0.8H), 5,1-5,0 (m, 0,8H), 4,37 (s, 2,0H), 4,28 (s, 1,0H), 4,2-4,1 (m, 0,8H), 3,7-3,6 (m,
1H), 3,5-3,4 (m, 1,8H), 2,35-2,2 (m, 1H), 2,2-2,05 (m, 1H), 2,0-1,9 (m, 2H), 1,85-1.7
(m, 2,0H), 1,6-1,5 (m, 2H), 1,10 (d, 2,0H), 1,02 (d, 1,0H) ppm; ESI-MS (m/z): 515,00
[M+17*.

Hop chét 16: ((ZS,3R)—5,5-diﬂo-3-mety1—2-(((5-(triﬂometyl)pyrimidin—Z-
yl)amino)metyl)piperidin-1-y1)(6'-metyl-[2,3 '_bipyridin]-2'-yl)metanon

N=
F HN—{ CF
F>CN§N \N} ’

N< 0]
LS
7

Budce 1: (3—br0m0-6-metylpyridin—Z-yl)((ZS,3R)-5,5-diﬂ0—3—metyl-Z-(((S-
(triﬂometyl)pyrimidin-2-yl)amino)metyl)piperidin- 1-yl)metanon

F
L

N

F Br ’

Hop chét néu & d& muc nay dugc didu ché theo céc quy trinh chung gibng nhu
duoc mod ta dbi véi Hop chét 1 bing cach st dung axit 3-bromo-6-metylpicolinic &
Budc 3. ESI-MS (m/z): 508,06/510,08 [M+1]".

Budée 2: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin—1-yl)(6'-mety1—[2,3'-bipyridin]-2'-yl)metanon
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Dung dich chua (3-bromo-6-mety1pyridin-2-y1)((2S,3R)-5,5-diﬂo-3—mety1—2-
(((5—(triﬂometyl)pyrimidin—Z-yl)amino)metyl)piperidin— 1-yl)metanon (1 duong lugng)
va 2-(tributylstannyl)pyridin (1,2 dwong luong) trong DMF dugce bd sung Pd(PPhs)s
(10% mol). Hon hop phan ting dugc gia nhiét dén 120°C trong 2 gid trong thiét bi
phan Gng vi séng va tiép theo hdn hop nay dugc lam lanh va cd. Chét tho thu dugc
duoc hoa tan bang EtOAc va dugc rira bang dung dich NaHCOs bao hoa, nude mudi,
lam khé (MgSOs) va co. Chit thd ndy dugc tinh ché bang sic ky trén SiO2
(EtOAc/hex) thu duoc hop chét néu & dé muc nay. ESI-MS (m/z): 507.2 [M+1]*.

Cdc hop chdt 17, 54 va 99 dwoc diéu ché theo cdch tuwong tw nhu ddivéi Hop chdt 16.

Hop chit 17: ((ZS,3R)-5,5-diﬂo-3-metyl-2—(((5-(triﬂometyl)pyrimidin—2-
yl)amino)metyl)piperidin-1-y1)(6-metyl-3 ~(pyrimidin-2-yl)pyridin-2-yl)metanon

N=
F HN— CF
FBC,\SN \N} i

'H NMR (CDCls, 400 MHz) & 8,81-8,79 (m, 2H), 8,6 (br s, 1H), 8,55-8,50 (m, 2H),
7.37-7,35 (m, 1H), 7,25-7,22 (m, 1H), 5,15-5,05 (m, 1H), 4,15-4,05 (m, 1H), 3,9-3,8
(m, 1H), 3,4-3,35 (m, 1H), 3,15-2,95 (m, 1H), 2,85-2,8 (m, 1H), 2,76 (s, 3H), 2,25-2,2
(m, 1H), 2,05-2,0 (m, 1H), 1,00 (d, 3H) ppm; ESI-MS (m/z): 508,03 [M+1]".

Hop chét 18: ((2S,3R)-2-(((5 -clopyrimidin-Z—yl)amino)metyl)-5 ,5-diflo-3-
metylpiperidin-1-y1)(6-metyl-3 ~(pyrimidin-2-yl)pyridin-2-yl)metanon

Bude 1: (3-bromo-6-metylpyridin-Z-yl)((ZS,3R)-2—(((5-clopyrimidin—Z-
yl)amino)metyl)-5,5-diflo-3 -metylpiperidir-1-yl)metanon
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Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu

duoc md ta ddi véi Hop chét 1 bing céch sir dung 2,5-diclopyrimidin ¢ Buéc 1 va axit

3-bromo-6-metylpicolinic & Budc 3. ESI-MS (m/z): 473,93/475,81 [M+1]".

Buége 2: ((ZS,3R)-2—(((5-clopyrimidin—2-yl)amino)mety1)-5,5—diﬂo-3-mety1piperidin—
1-yl)(6-metyl-3-(pyrimidin-2-yl)pyridin-2-yl)metanon

Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duge mo ta dbi véi Hop chit 16 bing cach sir dung 2-(tributylstannyl)pyrimidin &
Buéc 2. ESI-MS (m/z): 474,05 [M+1]".

Hop chét 55: ((ZS,3R)-5,5-diﬂo-3—mety1—2-(((5-(triﬂometyl)pyrimidin-Z-
yl)amino)metyl)piperidin-1-yD)(5 -metyl-2-(pyrimidin-2-yl)phenyl)metanon

HN—<\ }ca

*@%

Budce 1: (2-bromo-5-metylphenyl)((ZS,3R)-5,5-diﬂ0-3-mety1-2—(((5-
(triﬂometyl)pyrimidin-2-yl)amino)metyl)piperidin— 1-yl)metanon

N
5]
Br

Hop chét néu & d& muc nay duoc didu ché theo cac quy trinh chung gidng nhu
dugc md ta ddi véi Hop chét 1 bing cich st dung axit 2-bromo-5-metylbenzoic &

Budc 3. ESI-MS (m/z): 507,0/509,0 [M+1]".
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Budce 2: ((ZS,3R)-5,5-diﬂo-3-metyl-2-(((5-(triﬂometyl)pyrimidin—2-
yDamino)mety!l)piperidin-1-y1)(5 -metyl-2-(pyrimidin-2-yl)phenyl)metanon

Hop chit néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duoc md ta ddi véi Hop chit 16 bing cich st dung 2-(tributylstannyl)pyrimidin &
Buée 2. ESI-MS (m/z): 506,94 [M+1]".
Hop chit 56: (5-clo-2-(pyrimidin—2-yl)phenyl)((ZS,3R)-5,5-diﬂo-3-mety1—2-(((5-
(triﬂometyl)pyrimidin-2-yl)amino)metyl)piperidin- 1-yl)metanon

N=
F@N—Q }CF3
F Ay N
0
CI\@N
()

Budc 1: (5—clo-2-iodophenyl)((2S,3R)'-5,5—diﬂo-3—metyl-2-(((5-
(triﬂometyl)pyrimidin—2-yl)amino)metyl)piperidin— 1-yl)metanon
F

el
Cl
|

Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gibng nhu
duoc mo ta ddi v6i Hop chét 1 béng cach st dung axit 2-bromo-5-clobenzoic & Budc
3. ESI-MS (m/z): 575,0 [M+1]".

Budce 2: (5-clo—2-(pyrimidin-2—y1)pheny1)((2S,3R)-5,5-diﬂ0-3-mety1—2-(((5-
(triflometyl)pyrimidin-2-yl) amino)metyl)piperidin-1-yl)metanon

Hop chit néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
dwoc mé ta ddi voi Hop chit 16 bang cich st dung 2-(tributylstannyl)pyrimidin &
Buéc 2. ESI-MS (m/z): 526,92 [M+1]".

Hop chit 57: (5-clo-2-(pyrimidin-2-y1)pheny1)((2S,3R)—2—(((5-clopyrimidin—Z-
yl)amino)metyl)-S,5—diﬂo-3-metylpiperidin—l-yl)metanon
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Buée 1: (5-clo-2-iod0phenyl)((2S,3R)-2-(((5-clopyrimidin—2—yl)amino)metyl)-5,5-
diflo-3-metylpiperidin-1-yl)metanon
F

C'\@o \Nﬁw\Lol
|

Hop chét néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duoc md ta ddi véi Hop chit 1 bang cach st dung 2,5-diclopyrimidin ¢ Budc 1 va 2-
bromo-5-clobenzoic & Budc 3. ESI-MS (m/z): 540,93 [M+1]".
Budce 2: (5-clo—2-(pyrimidin-Z-yl)phenyl)((2S,3R)-2-(((5—clopyrimidin—2-
yl)amino)metyl)—S,5-diﬂ0-3-mety1piperidin—l-yl)metanon

Hop chét néu & d& muc nay dugc didu ché theo cic quy trinh chung gidng nhu
dwoc md ta dbi véi Hop chét 16 bing cach st dung 2-(tributylstannyl)pyrimidin &
Buée 2. ESI-MS (m/z): 493,3 [M+1]".
Hop chat 102 ((ZS,3R)-5,5-diﬂo-2-(((4-met0xy-5-(triﬂometyl)pyrimidin—Z-
yl)amino)mety1)-3-metylpiperidin-1 -y1)(1-metyl-4-(pyridin-2-yl)- 1H-pyrazol-3-

yl)metanon
OMe

Budce 1: (2S,3R)-benzy1 5,5-diﬂo-2-(((4-met0xy-5-(triﬂometyl)pyrimidin-2-
yl)amino)metyl)-3—metylpiperidin-l-carboxylat
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Hop chit néu & d& muc nay duge didu ché theo cac quy trinh chung gidng nhu
duoc md ta d6i voi Hop chdt 1 bang cich st - dung 2-clo-4-metoxy-5-

(triflometyl)pyrimidin & Budc 1. ESI-MS (m/z): 475,22 [M+1]".

Budc 2: N-(((ZS,3R)-5,5-diﬂo-3-metylpiperidin-2-yl)metyl)-4-metoxy-5-

(triflomety])pyrimidin-2-amin

F
T
H
N N N\ OMe
R S
N-Z>cF;

Hén hop cua (2S,3R)-benzyl 5,5-diflo-2-(((4-metoxy-5-(triflometyl)pyrimidin-
2-y1)amin0)mety1)—3-metylpiperidin—1-carboxylat va 10% Pd/C va EtOAc dugc khudy
trong binh ciu hydro. Khi nguyén liéu dugc tieu thu nhu duge chi ra boi phan tich
T.L.C., hdn hop phan tng nay dugc loc qua dém xelit va dugc rua b%mg EtOAc. Cac
chét hitu co dugc cd trong chin khong thu duge hop chét néu & dé muc nay va dugc
su dung cho budc tiép theo ma khong cin tinh ché thém. ESI-MS (m/z): 341,06
[M+17". '

Bugc 3: ((2S,3R)-2-(((5-clopyrimidin-?_-yl)amino)metyl)-S,5-diﬂo-3-metylpiperidin—
1-yl)(S-ﬂo-Z-(2H-1,2,3-triazol-2—y1)phenyl)metanon

Hop chét néu & dé muc nay dugc didu ché theo cac quy trinh chung gibng nhu
duoc mo ta dbi véi Hop chat 1, Budc 3, bang cach sir dung axit 1-metyl-4-(pyridin-2-
yl)-1H-pyrazol-3-carboxylic. ESI-MS (m/z): 526,2 [M+17".

Hop chét 120: ((28,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrazin-2-
yl)amino)metyl)piperidin-1-y1)(1 -metyl-4-phenyl-1H-pyrazol-3-yl)metanon
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Budce 1: (2S,3R)-benzyl 5,5-diflo-3-metyl-2-(((5-(triflometyl)pyrazin-2-
yl)amino)metyl)piperidin- 1-carboxylat

ig\/(/ \\/\ lCF3

Hop chat néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
dwoc md ta dbi véi Hop chét 1 bing cach st dung 2-clo-5-(triflometyl)pyrazin & Budce
1. ESI-MS (m/z): 445,4 [M+1]".

Bude 2: N—(((2S,3R)-5,5-diﬂ0-3-metylpiperidin-2-yl)metyl)-5-(triﬂometyl)pyrazin—2-
amin hydrobromua

F

F
H
L I (DS
r N~ "CF3

Hop chét néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhu
duoc md ta ddi véi Hop chét 1, Budce 2. ESI-MS (m/z): 311,3 [M+1]".

Bude 3: ((2S,3R)-5,5-diflo-3-metyl-2-(((5- ~(triflometyl)pyrazin-2-
yl)amino)metyl)piperidin-1 -y1)(1-metyl-4-phenyl-1H-pyrazol- 3-y1)metan0n
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Hop chét néu & d& muc nay dugc diéu ché theo cic quy trinh chung gidng nhu
dugc mb ta ddi véi Hop chét 1, Budc 3, bang cach st dung axit 1-metyl-4-phenyl-1H-
pyrazol-3-carboxylic. IH{ NMR (CDCls, 400 MHz) & 8,15 (s, 0,25H), 8,05 (s, 0,75H),
7.8 (s, 0,75H), 7,7 (s, 0,25H), 7,2-7,1 (m, 6H), 6,4 (m, 0,8H), 5,1 (m, 0,2H), 5,0 (m,
0,26H), 4,75 (m, 0,75H), 3,7-3,8 (m, 1H), 3,65 (s, 0,8H), 3,60 (s, 2,2H), 3,4-3,3 (m,
2H), 2,75-2,9 (m, 1H), 1,8 (m, 1H), 1,3-1,5 (m, 2H), 1,0 (d, 0,85H), 0,70 (d, 2,15H);
ESI-MS (m/z): 495,07 [M+1]".

Hop chit 162: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 -(triflometyl)pyridin-2-
yl)amino)metyl)piperidin-1-yI)(1 -metyl-4-(4-metylpyridin-2-yl)-1H-pyrazol-3-

yl)metanon

Budce 1: (ZS‘,3R)-benzyl 5,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)amino)metyl)piperidin-1-carboxylat

N=—
F@N H, F{i}j N‘«\}CFQ,
F N F

\ N
Cbz Cbz
Hon hop cta (2S,3R)-benzyl 2-(aminomety1)-5,5—diﬂo—3-metylpiperid‘in—1-

carboxylat (1 duong luong) va KoCOs (2 dwong lwong) trong DMF (20mL) dugc bd
sung 2-flo-5-(triflometyl)pyridin (3 duong luong). Hon hop phéan Gng nay duoc gia
nhiét dén 80°C trong 2 gid trong d6 nguyén li¢u coi nhu dugc tiéu thu nhu dugc chi ra
bai HPLC phan tich dao pha. Hdn hop phan Gmg dugc 1lam lanh, va dugc pha loang
bang EtOAc va nudce. Céac 16p duge tach ra, va pha hitu co dugc rua bang nude (3x),
nuée mudi, 1am khé (MgSOs) va co. Can thd dugc tinh ché bing sic ky trén SiO2
(EtOAc/hex) thu dugc hop chét néu & d& muc nay dudi dang dau gan nhu khong mau
hoéa rin. ESI-MS (m/z): 444,4 [M+1]".
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Budc 2: N-(((2S,3R)—5,5-diﬂo-3-metylpiperidin—2-yl)metyl)-5-(triﬂometyl)pyridin—2-

amin hydrobromua

N= N=
Sl er e (Sl
N : NH
HBr - :

bbz

Carbamat tir bude truéc d6 duge bd sung dung dich 30% HBr trong HOAc.
Hon hop phan tmg dugc khudy & nhiét do trong phong (1-3 gi®) cho dén khi nguyén
licu dugc tiéu thu nhu dugc chi ra béi phén tich HPLC. Hon hgp phan tmg duoc ¢b
trong chan khong thu dugc hop chét néu & d& muc nay duéi dang bot mau vang nhat
va duoc st dung cho budc tiép theo ma khong cin tinh ché thém. ESI-MS (m/z):
310,3 [M+1]".
Budc 3: ((2S,3R)-5,5-diﬂo-3-metyl-2-(((5-(triﬂometyl)pyridin-Z-
yl)amino)metyl)piperidin-1-y1)(1 -metyl-4-(4-metylpyridin-2-yl)-1H-pyrazol-3-

yl)metanon

Hop chit néu & d& muc nay dugc diéu ché theo cac quy trinh chung gidng nhu
duoc md ta ddi voi Hop chét 1 bang cich st dung axit 1-metyl-4-(4-metylpyridin-2-
yl)-1H-pyrazol-3-carboxylic & Bugc 3. ESI-MS (m/z): 509,22 [M+1]".

Hop chét 183: ((28,3R)-5,5-diflo-3 -metyl-2-(((5-(triflometyl)pyridin-2-
yl)amino)metyl)piperidin-1-y1)(6 -metyl-3-(pyrimidin-2-yl)pyridin-2-yl)metanon

F HN s )—CFs
N
N< (@)
\ Y \N\
N—Z
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Budce 1: (3 -bromo-6-metylpyridin-2-y1)((2S,3R)-5,5-diflo-3-metyl-2-(((5-
(triflometyl)pyridin-2-yl)amino)metyl)piperidin-1 -yl)metanon

F
aed
NN lN\
N
o 7 CF,
=

Hop chit néu & d& muc nay dugc didu ché theo cac quy trinh chung gidng nhu
duoc md ta dbi voi Hop chét 1 bang cach st dung 2-clo-5-(triflometyl)pyridin & Bude
1 va axit 3-bromo-6-metylpicolinic & Budc 3. ESI-MS (m/z): 507,12/509,1 [M+1]".
Budc 4: ((ZS,3R)-5,5-diﬂo-3-metyl-2—(((5-(triﬂometyl)pyridin-2—
yl)amino)metyl)piperidin- 1-y1)(6-metyl-3 -(pyrimidin-2-yl)pyridin-2-yl)metanon

Hop chét néu & d& muc nay dugc tdng hop theo cac quy trinh chung gidng nhu
dwoc md ta dbi véi Hop chit 16 bing cich st dung (3-bromo-6-metylpyridin-2-
yl)((ZS,3R)-5,5-diﬂ0-3-metyl-2-(((5—(triﬂometyl)pyridin-2-y1)amino)metyl)piperidin-
1-yl)metanon va 2-(tributylstannyl)pyrimidin. ESI-MS (m/z): 507,16 [M+1]".

Hop chét 204: ((28,3R)-5,5-diﬂo-3-mety1—2-(((5-(triﬂometyl)pyridin—2-
yhoxy)metyl)piperidin-1 -yl)(6-metyl-3-(2H-1,2,3 -triazol-2-yl)pyridin-2-yl)metanon

N
N @)
Wt
)
Bude 1: ((ZS,3R)-5,5-diﬂo—3-mety1piperidin-2-yl)metan01
R | K |
A — L
N OH \ OH
Cbz H

Hon hop cua (2S, 3R)-benzyl 5,5-diflo-2-(hydroxymetyl)-3-metylpiperidin-1-
carboxylat va 10% Pd/C va EtOAc dugc khudy trong binh cau H, cho dén khi phén
tich T.L.C. chi ra nguyén liéu dad duoc ti€u thu. Hon hop phan @mg ndy dugce loc qua

dém xelit rira bang EtOAc. Céac chét hiru co duge ¢ trong chan khong thu dugc hop
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chit néu & d& muc nay va dugce st dung cho budc tiép theo ma khong can tinh ché
thém. 'H NMR (CDsOD, 400 MHz) § 3,5-3,65 (m, 2H), 3,05-3,15 (m, 1H), 2,8-2,95
(m, 2H), 2,15-2,25 (m, 1H), 1,85-2,1 (m, 2H), 0,97-1,01 (dm, 3H).

Buée 2: ((ZS,3R)-5,5-diﬂo-2-(hydr0xymetyl)-3—metylpiperidin-1-y1)(6-mety1—3-(2H—
1,2,3-triazol-2-yl)pyridin-2-yl)metanon

T o—
o Xifo
: N
\ VY Nj
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Dung dich chta ((2S,3R)-5,5-diﬂ0-3-metylpiperidin—Z-yl)metanol (1 duong
luong) va DIEA (4 duong luong) trong DMF dugc bd sung axit 6-metyl-3-(2H-1,2,3-
triazol-2-yl)picolinic (1,5 dwong lwong) tiép theo 1a HATU (1,2 dwong luong). Hén
hop phan tng dugc khudy & nhiét do trong phong trong 2 gi0, va tiép theo dugc pha
loang bang HCI 1M va EtOAc. Céc 16p dugc tach ra, va 16p hitu co dugc rira bing
HCl 1M (2x), dung dich nuéc NaHCO;3 bdo hoa (2x), nudc mubi (1x), lam kho
(MgS04) va cb trong chan khong. Can tho dugc tinh ché bang sic ky trén silicagel thu
duoc hop chit néu & d& muc nay dudi dang chit rén khoéng mau. ESI-MS (m/z):

351,99 [M+1]*.

Budc 3: ((2S,3R)-5,5-diﬂ0-3-metyl-2-(((5-(triﬂometyl)pyridin-Z-
yl)oxy)metyl)piperidin-1-yl)(6-metyl-3-(2H-1 .2,3-triazol-2-y1)pyridin-2-yl)metanon

PN N
\_/ NjN_j \_/ N:j

N

Dung dich chira ((2S,3R)-5,5-diﬂo—2-(hydroxymetyl)—3—metylpiperidin— 1-y1)(6-
mety1-3-(2H-1,2,3-triazol-2-yl)pyridin—Z-yl)metanon (1 duong lugng) va 2-flo-5-
(triflometyl)pyridin (4 duong lugng) trong DMF dugc bd sung NaH (1,5 dwong
luong). Sau 20 phat, mét giot HCI 1M dugc bd sung vao dap tit phan Gng, va hdn hop
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thd nay dugc tinh ché bang HPLC didu ché dao pha thu duge hop chit néu & dé muc
ndy duéi dang chit rin khong mau. ESI-MS (m/z): 496,9 [M+1]".

Hop chét 205: ((28,3R)-5,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(4-(4-flophenyl)-1 -metyl-1H-pyrazol-3-yl)metanon

N=
F o) CF
I}C;S\/ J\\)‘ ’

Bude 1: ((28,3R)-5,5-diflo-2-(hydroxymetyl)-3 -metylpiperidin-1-y1)(4-(4-flophenyl)-
1-metyl-1H-pyrazol-3-yl)metanon

Hop chét néu ¢ d& muc nay dugc tdng hop theo cac quy trinh chung gidng nhu
dwoc md ta dbi véi Hop chét 204 bang cach st dung ((2S,3R)-5,5-diflo-3-
metylpiperidin-2-yl)metanol va axit 4-(4-flophenyl)-1-metyl-1H-pyrazol-3 -carboxylic.
ESI-MS (m/z): 368,09 [M+1]".

Budc 2: ((2S,3R)-5,5-diflo-3-metyl-2-(((5- (triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(4-(4- -flophenyl)-1-metyl-1H-pyrazol- 3-y1)metanon

Hop chét néu & dé muc nay duoc tbng hop theo cac quy trinh chung gidng nhu
dwoc md ta dbi voi Hop chdt 204 bing cach st dung ((2S,3R)-5,5-diflo-2-
(hydroxymetyl)-3-metylpiperidin- 1-y1)(4-(4-flophenyl)-1-metyl-1 H-pyrazol-3-
yl)metanon va 2-flo-5-(triflometyl)pyridin. ESI-MS (m/z): 5 12,73 [M+1]".

Hop chat 206: ((2S,3R)—5,5-diﬂo-3-mety1—2-(((5-(triﬂometyl)pyridin-2-
yl)oxy)metyl)piperidin—1-y1)(l—mety1-4—(5-metylpyridin—Z-yl)-1H-pyrazol-3-

yl)metanon
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Budgc 1: ((ZS,3R)-5 5-diflo-2-(hydroxymetyl)-3-metylpiperidin-1-y1)(1 -metyl-4-(5-
metylpyridin-2-yl)-1H-pyrazol-3-yl)metanon

Hop chit néu & dé muyc nay dugc tdng hop theo cac quy trinh chung gidng nhu
dugc md ta dbi véi Hop chdt 204 bang céch st dung ((28.3R)-5,5-diflo-3-
metylpiperidin-2-yl)metanol va axit 1-metyl-4-(5-metylpyridin-2-yl)-1H-pyrazol-3-
carboxylic. ESI-MS (m/z): 365,11 [M+1]".

Budce 2: (ZS,3R)—5,5-diﬂo-3-mety1—2-(((5-(triﬂometyl)pyridin—Z-
yl)oxy)metyl)piperidin-1 -yl)(1-metyl-4-(5-metylpyridin-2-yl)- 1H-pyrazol-3-
yl)metanon

Hop chét néu & d& muc nay dugc tbng hop theo cac quy trinh chung gidng nhu
dwoc md ta dbi voéi Hop chét 204 bing céch si dung ((28.3R)-5,5-diflo-2-
(hydroxymetyl)-3-metylpiperidin-1-yl)(1 -metyl-4-(5-metylpyridin-2-y1)- 1H-pyrazol-
3-yl)metanon va 2-flo-5-(triflometyl)pyridin. ESI-MS (m/z): 510,14 [M+1]".

Cdic hop chdt 207, 222-223 va 244-248 duoc diéu ché theo cdch twong tu nhu doi voi
Hop chat 204.

Hop chét 207: ((2S,3R)-5,5-diﬂ0-3-metyl—2-(((5-(triﬂometyl)pyridin-Z-
yl)oxy)metyl)piperidin-1-y1)(5 -(4-flophenyl)-2-metylthiazol-4-yl)metanon
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IF{ NMR (CDCls, 400 MHZ) § 8,45 (s, 0,4H), 8,30 (s, 0,6H), 7,77-7,72 (m, 1H), 7,46-
740 (m, 2H), 7,11-7,07 (m, 1H), 6,97-6,92 (m, 1H), 6,76-6,72 (m, 1H), 5.2 (br s,
0.4H), 5,0-4,9 (m, 0,6H), 4,75-4,7 (m, 0,5H), 4,6-4,5 (m, 0,5H), 4,40-4,37 (m, 0,6H),
4,10 (br s, 0,5H), 3,85-3,75 (m, 0,5H), 3,50-3,35 (m, 0,5H), 3,15-3,05 (m, 0,5H), 2,69
(s, 1,3H), 2,59 (s, 1,7H), 2,30-2,20 (m, 0,7H), 2,15-1,90 (m, 2H), 1,85-1,6 (m, 1H),
1,15 (d, 1,3H), 0,86 (d, 1,7H) ppm; ESI-MS (m/z): 530,25 [M+1]".

Hop chét 222: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)oxy)metyl)piperidin-1-y)(1 -metyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-yl)metanon

N=
F>C§\/o—<\ }ca
F Ay N

Ne O
\
J

N
I{ NMR (CDCls, 400 MHz) & 8,80 (s, 1,3H), 8,70 (s, 0,7H), 8,59-8,57 (m, 0,7H),
8.48-8.46 (m, 1,3H), 8,11 (s, 0,7H), 8,06 (s, 0,3H), 7,05-6,95 (m, 0,4H), 6,96-6,93 (m,
0.6H), 5,35-5,15 (m, 1H), 4,95-4,88 (m, 1,4H), 4,68-4,65 (m, 0,6H), 3,98 (s, 2,1H),

3.88 (s, 0,9H), 3,85-3,75 (m, 1H), 3,7-3,55 (m, 1H), 2,5-2,4 (m, 1H), 2,2-2,05 (m,
2H), 1,20 (s, 2,1H), 0,96 (d, 0,9H) ppm; ESI-MS (m/z): 498,3 [M+1]".

Hop chét 223: ((28,3R)-5,5-diflo-3-metyl-2-(((5-(triflometyl)pyrazin-2-
yl)oxy)metyl)piperidin-1-yl)(1 -metyl-4-(pyrimidin-2-y1)-1H-pyrazol-3-yl)metanon

S

N=" ©

\ ~N
»
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I{ NMR (CDCls, 400 MHz) & 8,6-8,58 (m, 1H), 8,56-8,49 (m, 0,6H), 8,48-8,46 (m,
1H), 8,35-8,31 (m, 0,4H), 8,29-8,28 (m, 1H), 8,11 (s, 0,6H), 7,99 (s, 0,4H), 7,05-7,02
(m, 0,5H), 6,98-6,95 (m, 0,5H), 5,4-5,15 (m, 1H), 4,90-4,87 (m, 1H), 4,7-4,55 (m,
1H), 4,2-4,1 (m, 0,4H), 3,96 (s, 1,7H), 3,9-3,8 (m, 0,6H), 3,76 (s, 1,3H), 3,55-3,4 (m,
0.6H), 3,3-32 (m, 0,4H), 2,5-2,35 (m, 1H), 2,25-2,15 (m, 1H), 2,10-1,85 (m, 1H),
1,20 (d, 1,7H), 0,96 (d, 1,3H) ppm; ESI-MS (m/z): 498,2 [M+1]".

Hop chit 208: (4-(4-clophenyl)-1-metyl- 1H-pyrazol-3-y1)((2S,3R)-5,5-diflo-3-metyl-
2-(((5-(triflometyl)pyridin-2-yl)oxy)metyD)piperidin-1 -yl)metanon

Budc 1: (28,3R)-benzyl 5,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-carboxylat

K -
See L AoC
N OH [\Ij O |N\
|
Cbz Chz P CFS

Hbn hop cta (2S, 3R)-benzyl 5,5-diflo-2-(hydroxymetyl)-3-metylpiperidin-1-
carboxylat (1 duong lugng) va Cs2COs (2 duong lugng) trong DMF dugc bd sung 2-
flo-5-(triflometyl)pyridin (5 duong luong). Hon hop phan ng nay dugc khudy & nhiét
do trong phong trong 12 gio, va tiép theo dugc pha lodng bang EtOAc va nude. Cac
16p dugce tach ra, va 16p hitu co dugc ria bang HC1 1M (2x), dung dich nuéc NaHCOs
bdo hoa (2x), nudc mudi (1x), 1am khd (MgSOs) va o trong chén khong. Séc ky trén
Si0s (BtOAc/hex) thu dugc hop chat néu & dé muc ndy.

Budce 2: 2-(((2S,3R)-5,5-diﬂ0-3-metylpiperidin—2-y1)metoxy)-5-(triﬂometyl)pyridin

N

-n
Zé
O
=z
-
-n
Iz i
O
pd

CFs CF3

-169-



34368

Carbamat tir budc truée d6 duge bd sung vao dung dich 30% HBr trong HOAc.
Hon hop phan Gng dugc khudy & nhiét do trong phong (1-3 gid) cho dén khi nguyén
liéu duoc tidu thu nhu duge chi ra béi phén tich HPLC. Hon hgp phan tmg dugc co
trong chin khong thu dugc hop chét néu & dé muc nay duéi dang bot mau vang nhat
va dugc st dung cho bude tiép theo ma khong cin tinh ché thém. ESI-MS (m/z):
311,3 [M+1]".

Buéc 3: (4-(4-clophenyl)-1-metyl-1H-pyrazol-3 -y1)((2S,3R)-5,5-diflo-3-metyl-2-(((5-
(triflometyl)pyridin-2-yl)oxy)metyDpiperidin-1 -yl)metanon '

N
T?CLO@‘CF;;
N

-
-
I= i
O
Z
/

"Dung dich chua 2-(((28,3R)-5,5-diﬂo-3-métylpi_peridin—Z-yl)rﬁetoxy)-57
(triflometyl)pyridin (1 duong lugng) va DIEA (4 duong lugng) trong DMF dugc bd
sung axit 4-(4-clopheny1)-1—metyl—1H-pyrazol-3-carboxy1ic (1,5 duonglluqng) tiép
theo 14 HATU (1,2 duong lugng). Hon hop phén tng nay dugc khudy ¢ nhiét do trong
phong trong 2 gio, va tiép theo dugc pha lodng bang HCI 1M va EtOAc. Cac 16p duge
tach ra, va 16p hitu co dugc rua bing HCI 1M (2x), dung dich nuéc NaHCOs bdo hoa
(2x), nudce mudi (1x), lam khd (MgSOa4) va cd trong chan khong. Can thd duoc tinh
ché bang séc ky trén silicagel thu dugc hop chit néu & dé& muc nay dudi dang chét rin
khong mau. 'H NMR (CDCls;, 400 MHz) & 8,46 (s, 0,5H), 8,30 (s, 0,5H), 8,80-8,75
(m, 0,5H), 8,70-8,65 (m, 0,5H), 7,49 (s, 0,5H), 7,42 (s, 0,5H), 7,36-7,26 (m, 3H),
7,17-7,15 (m, 1H), 6,75-6,72 (m, 0,5H), 6,55-6,50 (m, 0,5H), 5,30 (br s, 0,5H), 5,05-
4,95 (m, 0,5H), 4,8-4,7 (m, 0,5H), 4,63-4,6 (m, 0,5H), 4,5-4,35 (m, 1H), 4,3 (br s,
0,5H), 4,1-4,0 (m, 0,5H), 3,93 (s, 1,5H), 3,84 (s, 1,5H), 3,45-3,3 (m, 0,5H), 3,2-3,05
(m, 0,5H), 2,4-2,25 (m, 0,5H), 2,23-2,2 (m, 0,5H), 2,05-1,95 (m, 2H), 1,7-1,6 (m, 1H),
1,16 (d, 1,5H), 0,89 (d, 1,5H) ppm; ESI-MS (m/z): 529,3 [M+1]".

Cdc hop chat 212-214, 216, 220 va 243 dwoc diéu ché theo cdch twong tw nhu doi véi
Hop chdt 208.
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Hop chét 212: ((2S,3R)-5 ,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-yl)(1 -metyl-4-(pyrimidin-2-y1)-1H-pyrazol-3-yl)metanon

N=
Fn
N= O
—N ANy
\
J

N

IH NMR (CDCls, 400 MHz) 8 8,60 (d, 0,7H), 8,51 (s, 0,7H), 8,42 (d, 1,3H), 8,35 (s,
0,3H), 8,15-8,10 (m, 1H), 7,81-7,78 (m, 1H), 7,05-7,0 (m, 0,4H), 6,95-6,92 (m, 0,6H),
6.84-6,80 (m, 1H), 5,30-5,15 (m, 1,2H), 4,86 (m, 1,3H), 4,56 (m, 0,8H), 4,2-4,05 (m,
0.6H). 3.97 (s, 2H), 3,84 (s, 1H), 3,82-3,7 (m, 1H), 3,65-3,5 (m, 0,6H), 3,35-3,2 (m,
0.4H), 2,5-2,3 (m, 1,4H), 2,25-2,05 (m, 1,6H), 1,19 (d, 2H), 0,95 (d, 1H) ppm; ESI-
MS (m/z): 497,3 [M+1]".

Hop chét 213: ((2S,3R)-5,5-diflo-3 -metyl-2-(((5-(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(2-metyl-5 -(pyrimidin-Z-yl)thiazol-4—y1)metanon

F\y \ 7/ 3
N (@]
%Sﬁr\j
N~
'H NMR (CDCls, 400 MHz) 3 8,64-8,63 (m, 0,7H), 8,51-8,48 (m, 2H), 8,33 (s, 0,3H),
7.82-7.78 (m, 1H), 7,09-7,05 (m, 0,4H), 7,01-6,95 (m, 0,6H), 6,83-6,8 (m, 1H), 5,25-
5.15 (br m, 1H), 4,90-4,87 (m, 1,3H), 4,57-4,54 (m, 0,7H), 3,95 (br s, 0,4H), 3,75-3,55
(m, 1.4H), 3,4-3,25 (m, 0,4H), 2,76 (s, 2H), 2,64 (s, 1), 2,523 (m, 1H), 2,25-2,1 (m,
2H), 2,05-1,95 (m, 1,4H), 1,9-1,7 (m, 1,8H), 1,7-1,6 (m, 0,6H), 1,19 (d, 2H), 0,96 (d,
1H) ppm; ESI-MS (m/z): 514,08 [M+1]".

Hop chét 214: ((2S,3R)-5 ,5-diﬂo-3-mety1—2-(((5-(triﬂometyl)pyridin—2—
yl)oxy)metyl)piperidin-l—yl)(2-metyl-5-(pyridin-2-y1)thiazol-4-y1)metanon
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I'H NMR (CDCls, 300 MHz) & 8,77-8,73 (m, 1H), 8,46-8,41 (m, 2H), 7,90-7,82 (m,
1H), 7,48-7,45 (m, 1H), 7,34-7,28 (m, 1H), 7,0-6,9 (m, 0,6H), 5,35-5,30 (m, 0,7H),
5,05-4,95 (m, 0,8H), 4,85-4,70 (m, 3H), 4,5-4,3 (m, 1H), 3,8-3,6 (m, 0,9H), 3,5-3,3
(m, 1H), 2,98 (s, 1,5H), 2,90 (s, 1,5H), 2,5-2,3 (m, 1H), 2,25-2,1 (m, 2H), 2,05-1,95
(m, 2H), 1,80-1,70 (m, 3H), 1,20 (d, 2H), 0,88 (d, 1H) ppm; ESI-MS (m/z): 513,3
[M+17".

Hop chét 216: (5-clo-2-(2-metyl-2H-tetrazol-5 -yl)phenyl)((2S,3R)-5,5-diflo-3-metyl-
2-(((5 -(triﬂomety1)pyridin—2-yl)oxy)metyl)piperidin- 1-yl)metanon

N—
F o) CF
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IH NMR (CDCl;, 400 MHz) & 8,50-8,36 (m, 1,0H), 8,15-8,05 (m, 1.0H), 7.92-7,75
(m. 1,0H), 7,55-7,35 (m, 3,0H), 7,0-6,8 (m, 1,0H), 5.4-5,3 (m, 2.0H), 5,15-4,95 (m,
1,0H), 4,85-4,65 (m, 1,0H), 4,36 (s, 2,0H), 4,15 (s, 1,0H), 3,90-3,8 (m, 0,4H), 3,7-3.4
(m, 1,2H), 3,25-3,05 (m, 0,3H), 2,25-2,15 (m, 2,0H), 1,21 (d, 2,0H), 0,90 (d, 1,0H)
ppm; ESI-MS (m/z): 553,2 [M+Na]*.

Hop chét 220: ((2S,3R)-5,5-diﬂ0-3—1nety1—2-(((5—(triﬂometyl)pyridin—Z-
yDoxy)metyl)piperidin-1-y1)(1 -metyl-4-(pyridin-2-yl)-1H-pyrazol-3-yl)metanon
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IH NMR (CDCls, 400 MHz) & 8,6 (br s, 0,5H), 8,5 (br s, 0,5H), 8,4 (br s, 0,5H), 8,3
(br s, 0,5H), 7,9-7,8 (m, 1H), 7,8-7,5 (m, 3H), 7,2 (m, 0,5H), 7,05 (m, 0,5H), 6,8 (d,
0.5H), 6,6 (d, 0,5H), 5,4 (m, 0,5H), 5,1 (m, 0,5H), 4,9-4,7 (m, 1H), 4,6-4,4 (m, 1H),
435 (m, 0,5H), 4,0 (m, 0,5H), 3,95 (s, 1,5H), 3.8 (s, 1,5H), 3,6-3,5 (m, 0,5H), 3,3-3,2
(m, 0,5H), 2,4-1,7 (m, 3H), 1,2 (d, 1,5H), 0,95 (d, 1,5H); ESI-MS (m/z): 496,0
[M+17".

Hop chét 243: ((2S,3R)-5 ,5-diflo-3-metyl-2-(((5-(triflomety)pyridin-2-
yDoxy)metyl)piperidin-1-yl)(1 -metyl-4-phenyl-1H-pyrazol-3-yl)metanon

IH NMR (CDCl;, 400 MHz) § 8,6-8,47 (m, 1,0H), 8,4-8,31 (m, 1,0H), 7,94-7,89 (m,
1,0H), 7.85-7,75 (m, 0,5H), 7,7-7,6 (m, 1,5H), 7,6-7,45 (m, 2,0H), 7.2-7,1 (m, 0,5H),
7.1-7.0 (m, 0,5H), 6,85-6,75 (m, 0,5H), 6,55-6,5 (m, 0,5H), 5,4-5,35 (m, 0,5H), 5.1-
5,0 (m, 0,5H), 4,85-4,7 (m, 1,0H), 4,55-4,4 (m, 1,0H), 4,4-43 (m, 0,5H), 4,1-4,0 (m,
0,5H), 3,94 (s, 1,5H), 3,85 (s, 1,5H), 3,6-3,55 (m, 0,5H), 3,3-3,15 (m, 0,5H), 2,4-2,3
(m, 0,5H), 2,25-2,2 (m, 0,5H), 2,1-2,05 (m, 1,0H), 1,7-1,6 (m, 1,0H), 1,19 (d, 1,5H),
0,93 (d, 1,5H) ppm; ESI-MS (m/z): 495,97 M+1]".

Hop chét 215: ((28,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(6-metyl-3 ~(pyrimidin-2-y1)pyridin-2-yl)metanon

Budc 1: (3-bromo-6-metylpyridin-Z-yl)((2S,3R)-5,5-diﬂo-3-mety1—2—(((5-
(triﬂometyl)pyridin-2-yl)oxy)metyl)piperidin- 1-yl)metanon
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Hop chét néu & d& muc nay dugc tbng hop theo cac quy trinh chung gidng nhu
duge mod ta dbi véi Hop chét 208 bang cach st dung 2-(((25,3R)-5,5-diflo-3-
metylpiperidin—2-yl)metoxy)-5-(triﬂ0mety1)pyridin va axit 3-bromo-6-metylpicolinic.

Bude 2: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(6-metyl-3 -(pyrimidin-2-yl)pyridin-2-yl)metanon

Dung dich chtira (3-bromo-6-mety1pyridin—2-yl)((2S,3R)-5,5-diﬂo-3-mety1—2-
(((5-(triﬂometyl)pyridin-2-y1)oxy)metyl)piperidin-1-y1)metanon (1 duong lugng) va
2-(tributylstannyl)pyrimidin (1,2 dwong lugng) trong DMF dugc bd sung Pd(PPhs)s
(10% mol). Hon hop phan tmg dugc gia nhiét dén 120°C trong 2 gid trong thiét b
phéan Gng vi séng va tiép theo hdn hop nay dugc lam lanh va ¢6. Chét tho thu duge
dugc hoa tan béng EtOAc va dugc rua b%mg dung dich NaHCO; bdo hoa, nude mudi,
lam khd (MgSO4) va cd. Chit tho nay dugc tinh ché bang sic ky trén SiO2
(BtOAc/hex) thu dugc hop chét néu & d& muc ndy. 'H NMR (CDCL, 400 MHz) §
8,69-8,67 (m, 1,0H), 8,58-8,54 (m, 1,6H), 8,47-8,45 (m, 1,0H), 8,45-8,4 (m, 0,4H),
7,74-7,72 (m, 1,0H), 7,3-7,27 (m, 1,0H), 7,2-7,15 (m, 0,4H), 7,05-7,0 (m, 0,6H), 6,8-
6,75 (m, 1,0H), 5,15-5,05 (m, 1,0H), 4,85-4,8 (m, 1,0H), 4,7-4,6 (m, 1,0H), 3,8-3,75
(m, 0,5H), 3,6-3,45 (m, 1,0H), 3,4-3,25 (m, 0,5H), 2,57 (s, 1,6H), 2,50 (s, 1,4H), 2,45-
2,4 (m, 0,4H), 2,4-2,3 (m, 0,6H), 2,2-2,0 (m, 2,0H), 1,12 (d, 1,6H), 0,86 (d, 1,4H)
ppm; ESI-MS (m/z): 508,4 [M+1]".

Hop chat 228: ((2S,3R)—5,5-diﬂ0-2-(((3-ﬂo-5-(triﬂometyl)pyridin-2-yl)amino)metyl)—
3-metylpiperidin- 1-y1)(1-metyl-4-(pyrimidin-2-yl)- 1H-pyrazol-3-yl)metanon
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Budce 1: (2S,3R)-benzyl 5,5-diflo-2-(((3-flo-5-(triflometyl)pyridin-2-yl)amino)metyl)-
3-metylpiperidin-1-carboxylat

N=
F Ay F

Cbz N‘Cbz F

Hén hop cua (2S,3R)-benzyl 2-(aminometyl)-5,5-diflo-3-metylpiperidin-1-
carboxylat (1 duong lugng) va Cs2COs (2 duong luong) trong DMF (20mL) dugc bd
sung 2,3-diflo-5-(triflometyl)pyridin (3 dwong lugng). Hon hop phan tmg durgc khudy
& nhiét do trong phong trong 2 gid trong d6 nguyén licu coi nhu duoc tiéu thu nhu
dugc chi ra béi HPLC phén tich ddo pha. Hdn hop phan Gng dugc 1am lanh, va duoc
pha loang béng EtOAc, va nude. Céc 16p dugce tach ra, va pha hitu co duogc rra bé’lng
nude (3x), nudc mudi, 1am kho (MgSO04) va cd. Can thd duge tinh ché bang sic ky
trén SiO, (EtOAc/hex) thu dugc hop chét néu & dé'muc nay dudi dang diu gin nhu
khong mau hoa rin. ESI-MS (m/z): 462,2 [M+1]".

Bude 2: N—(((2S,3R)-5,'5—diﬂo-3-mety1piperidin—2—yl)mety1)-3—ﬂo-S-
(triflometyl)pyridin-2-amin hydrobromua

N= . H N=
F HN CFs N=\ /CFs
\ / -
F — NH
N F F
Cbz HBr

Carbamat tir budc truée d6 duge bd sung vao dung dich 30% HBr trong HOAc.
Hon hop phan i’mg duogc khudy & nhiét do trong phong (1-3 gio) cho dén khi nguyén
liéu dugc tiéu thu nhu dugc chi ra bdi phan tich HPLC. Hon hop phan tmg dugc ¢o
trong chan khong thu dugc hop chét néu & d& muc nay dudi dang bot mau vang nhat
va dugc st dung cho budc tiép theo ma khong can tinh ché thém. ESI-MS (m/z):

328,3 [M+1]"..

Bude 3: ((2S,3R)-5,5 -diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)amino)metyl)piperidin-1-yl)(1 -metyl-4-(4-metylpyridin-2-yl)- 1H-pyrazol-3-

yl)metanon
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HBr '\\l;\

Hop chét néu & dé muc nay dugc didu ché theo c4c quy trinh chung gidng nhu
dwoc mo ta ddi voi Hop chét 1 bang cach st dung axit 1-metyl-4-(pyrimidin-2-yl)-1H-
pyrazol-3-carboxylic & Budc 3. 'H NMR (CDCls, 400 MHz) & 8,65 (d, 1H), 8,6 (d,
1H), 8,25 (s, 0,5H), 8,2 (s, 0,5H), 8,15 (s, 0,5H), 8,1 (s, 0,5H), 7,35-7,2 (m, 1H), 7,1
(m, 1H), 6,7-6,6 (m, 1H), 5,35-5,2 (m, 1H), 4,35-4,25 (m, 0,5H), 4,15-4,05 (m, 0,5H),
4,0 (s, 1,5H), 3,95 (s, 1,5H), 3,9-3,8 (m, 0,5H), 3,6-3,5 (m, 0,5H), 3,5-3,3 (m, 1,5H),
3,2-3,05 (m, 0,5H), 2,5-2,4 (m, 1H), 2,2-2,1 (m, 1H), 2-1,6 (m, 1H), 1,25 (d, 1,5H),
1,0 (d, 1,5H); ESI-MS (m/z): 513,7 [M+1T".

Hop chat 234: (3-(Xyclopropyletyny1)-6-metylpyridin-Z-yl)((ZS,3R)-5,5—diﬂo-3-
metyl-2-(((5 -(triﬂomety1)pyrimidin-2—yl)amino)metyl)piperidin— 1-yl)metanon

N—
F HN CF
F>CN§\/ _<\N:/>7 ’

N (@]

=

Dung dich chira (3-bromo-6—metylpyridin-Z—yl)((ZS,3R)-5,5-diﬂo-3-metyl-2-
(((5-(triﬂometyl)pyrimidin—Z-yl)amino)metyl)piperidin—1-y1)metanon (1 duong lugng)
va etynylxyclopropan (1,2 duong lugng) trong diisopropylamin dugc bd sung Cul (0,1
duong luong), va Pd(PhsP)Clz (5% mol). Hdn hop phan Gmg dugc gia nhiét dén 85°C
trong 14 gio, va tiép theo dugce lam lanh va cd. Chét thd duoc hép thu trong EtOAc va
dwoc rita bang dung dich nudec NaHCOs bao hoa, nuée mudi, 1am kho (Na2SOs) va co
trong chan khong. Chét thd nay dugc tinh ché bang séc ky trén SiO2 (EtOAc/hex) thu
dugc hop chit néu & d& muc nay. 'H NMR (MeOD, 400 MHz) § 8,65-8,45 (m, 1,0H),
8,3-8,25 (s, 0,7H), 7,75-7,55 (m, 1,0H), 7,4-7.3 (s, 0,3H), 7,25-7,05 (m, 1,0H), 5,4-5,3
(m, 0,7H), 4,05-3,95 (m, 1,0H),3,7-3,6 (m, 1,0H), 2,86 (s, 0,5H), 2,66 (s, 2,5H), 2,1-
2,0 (m, 4,0H), 1,65-1,55 (m, 1,0H), 1,45-1,4 (m, 1,0H), 1,23 (d, 0,5H), 1,07 (d, 2,5H),
0,9-0,8 (m, 4,0H) ppm; ESI-MS (m/z): 494.4 [M+17".

-176-



34368

Hop chit 235: ((28,3R)-5,5-diflo-3-metyl-2-(((5 -(triflomety!)pyrimidin-2-
yl)amino)metyl)piperidin-1-yl)(6-metyl-3-(prop-1-yn- 1-yl)pyridin-2-yl)metanon

N
F HN CF
pggw =, )

N (@]

=

Dung dich chta (3-bromo-6—mety1pyridin—2—y1)((2S,3R)—5,5-diﬂo-3-metyl-2-
(((5-(triﬂometyl)pyrimidin-2-yl)amino)mety1)piperidin- 1-yDmetanon (1 duong luong)
va tributyl(prop-1-yn-1-yl)stanan (1,2 duong lugng) trong DMF dugc bb sung CsF (2
duong lugng), Cul (0,1 dwong lugng), va Pd(Ph3P)s (5% mol). Hon hop phan tng
dugc gia nhiét dén 80°C trong 12 gio, va tiép theo dugc lam lanh va co. Chét tho duoc
hép thu trong EtOAc va duoc rira béng dung dich nugec NaHCO3 bao hoa, nudc mubi,
lam kho (Na2SOs) va cb trong chan khong. Chét thd nay dugce tinh ché bang sic ky
trén SiO, (EtOAc/hex) thu dugc hop ‘chét néu & dé muc nay. '"H NMR (MeOD, 400
MHz) 5 8,50 (s, 1,0H), 8,27 (s, 1,0H), 8,57-8,54 (m, 1,0H), 7,12-7,09 (m, 1,0H), 5,4-
53 (m, 1,0H), 4,15-3,95 (m, 1,0H), 3,7-3,6 (m, 1,0H), 3,6-3,4 (m, 2,0H), 2,65-2,55
(m, 1,0H), 2,5-2,4 (m, 1,0H), 2,34 (s, 3,0H), 2,2-2,1 (m, 4,0H), 1,06 (d, 3,0H) ppm;
ESI-MS (m/z): 468,32 [M+1]".

Hop chat 236: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 -(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1-y1)(3 -etynyl-6-metylpyridin-2-yl)metanon

N=
F HN— )—CFs
F>CN§\/ _<\N:/>‘ 3
N @)

Hop chét néu & dé muc nay duoc didu ché theo cac quy trinh chung gidng nhu
duoc md ta dbi véi Hop chét 235 bang cach st dung tributyl(etynyl)stanan. TH NMR
(CDCls, 400 MHz) & 8,51-8,47 (m, 2,0H), 7,95-7,85 (s, 0,7H), 7,81-7,71 (m, 1,0H),
7.22-7,14 (m, 1,0H), 6,05-6,0 (m, 0,3H), 5,3-5,2 (m, 0,3H), 5,15-5,05 (m, 0,7H), 3,90-
3,7 (m, 2,0H), 3,55-3,45 (m, 0,5H), 3,4-3,3 (m, 1,5H), 3,1-2,95 (m, 1,0H), 2,67 (s,
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2.1H), 2,52 (s, 0,9H), 2,45-2,35 (m, 1,0H), 2,25-2,15 (m, 1,0H), 1,95-1,80 (m, 1,0H),
1,20 (d, 0,9H), 1,01 (d, 2,1H) ppm; ESI-MS (m/z): 454,27 [M+1]".

Hop chét 251: ((28,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyrimidin-2-
yl)amino)metyl)piperidin-1 -y1)(2-flo-3-metyl-6-(2H-1,2,3-triazol-2-
yl)phenyl)metanon

N

.
e ¢
F N \“/\j\
_N ‘
N7
N

Axit 2-ﬂ0-3-mety1—6-(2H-1,2,3-triazol-Z-yl)benzoic trong CHCl» dugc bd
sung SOCl,. Hon hop phan tng nay dugc gia nhi€t dén 50°C trong 3 gio, va tiép theo
dwoc cd trong chan khong. Dung dich chira clorua axit trong CH2Cl» nay dugc bd
sung vao dung dich chia N-(((ZS,3R)-5,5-diﬂ0-3-metylpiperidin-Z-yl)metyl)-5—
(triflometyl)pyrimidin-2-amin hydrobromua va DIEA (4 duong lugng) trong CH2Cla.
Hbn hop phéan Gng thu dugc duge khudy & nhiét do trong phong cho dén khi piperidin
nguyén liu dugc tiéu thy nhu duge chi ra bing phan tich HPLC. Hon hop phan @ng
dugc co trong chin khong, va tiép theo duoc hép thu vao EtOAc va dugc ria bang
HCI 1M, dung dich nuéc NaHCO; bao hoa, nude mubi, 1lam kho (MgSO4) va cd. Tinh
ché bang sic ky trén SiO2 (EtOAc/hex) tao ra hop chéit néu & dé muc nay duéi dang
chét rin. ESI-MS (m/z): 514,1 [M+1]".

Téng hop Hop chdt 185 va Hop chdt 129

Hop chét 185: ((28,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyridin-2-
yl)amino)metyl)piperidin-1-y1)(5 -(4-flopheny1)-2-metylthiazol-4-yl)metanon

N=—
F HN »—CF

N )
8
/(S
F

-178-



34368

Buée 1: (2S,3R)-benzyl 5,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)amino)metyl)piperidin-1-carboxylat.

Hbn hgp cta hgp chét amin thd r (1 duong lugng) va KoCOs (2 duong lugng)
trong DMF (20mL) duoc bd sung 2-flo-5-(triflometyl)pyridin (3 duong luong). Hon
hop phén tmg ndy duogc gia nhiét dén 80°C trong 2 gid trong d6 nguyén li€u coi nhu
duoc tiéu thu nhu duge chi ra boi HPLC phén tich d4o pha. Hon hop phan Gmg dugc
lam lanh, va dugc pha lodng bing EtOAc, va nude. Cac 16p duge tach ra, va pha hitu
co dugc rira béng nude (3x), nudc mubi, 1am khd (MgSO4) va cd. Cin tho dugc tinh
ché bang séc ky trén SiO2 (EtOAc/hex) thu dugc hop chit néu ¢ d& muc nay dudi
dang diu gin nhu khong mau héa ran. ESI-MS (m/z): 444,4 [M+1]".

Budc 2: N-(((2S,3R)—5,5-diﬂo-3-metylpiperidin—2-yl)metyl)-5-(triﬂometyl)pyridin-2—

amin hydrobromua.

Carbamat tir buée trude d6 duge bd sung vao dung dich 30% HBr trong HOAc.
Hon hop phéan tng dugc khudy & nhiét do trong phong (1-3 gi®) cho dén khi nguyén
licu duoc tiéu thu nhu dugc chi ra boi phan tich HPLC. Hdn hop phan Gng dugc ¢b
trong chan khong thu dugc hop chét néu & d& muc nay dudi dang bot mau vang nhat
va dugc st dung cho budc tiép theo ma khong can tinh ché thém. ESI-MS (m/z):
310,3 [M+1]".

Budce 3: ((ZS,3R)-5,5-diﬂo-3-mety1—2-(((5-(triﬂometyl)pyridin—Z-
yl)amino)metyl)piperidin-1-y1)(5 -(4-flophenyl)-2-metylthiazol-4-yl)metanon.

Dung dich chia N-(((ZS,3R)-5,5-diﬂ0-3-metylpiperidin—Z-yl)metyl)-5-
(triflometyl)pyridin-2-amin hydrobromua (10mg) trong DMF (0,5mL) dugc bd sung
DIEA (3 duong luong) tiép theo 1a axit 5-(4-ﬂopheny1)-2-metylthiazol-4-carboxylic
(émg) va HATU (8myg). Hon hop phan tng nay dugc khudy & nhiét do trong phong
trong 15 gio, va tiép theo dugc pha lodng béng EtOAc va dugc rira bang HCI 1M,
dung dich nugc NaHCOj3 béo hoa, nude mudi, 1am kho (MgSOs), va co. Cén tho duoc
tinh ché bang sic ky trén silicagel (EtOAc/hex) thu dugc hop chét néu & d& muc nay
du6i dang diu khong mau héa rén. ESI-MS (m/z): 529,5 [M+1]".

Hop chét 129: (4-(4-clopheny1)-l—metyl-1H-pyrazol-3-yl)((2S,3R)—5,5-diﬂ0-3-metyl-
2-(((5 -(triﬂomety1)pyrazin-2—yl)amino)metyl)piperidin- 1-yl)metanon
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Bude 1: (2S,3R)-benzyl 5,5-diflo-3-metyl-2-(((5-(triflometyl)pyrazin-2-
yl)amino)metyl)piperidin-1-carboxylat.

Hon hop ctia hgp chit amin tho r (1 duong luong) va KoCOs (2 duong luong)
trong DMF (20mL) dugc bd sung 2-clo-5-(triflometyl)pyrazin (1,5 duong lwgng). Hon
hop phan tng duoc gia nhiét dén 80°C trong 2 gi® trong d6 nguyén li¢u coi nhu dugce
tiéu thu nhu duoc chi ra bdi HPLC phén tich ddo pha. Hon hop phan tmg thu dugc
duoc 1am lanh, va dugc pha lodng bing EtOAc va nuge. Cac 16p dugce tach ra, va pha
hitu co dugc ria b%mg nude (3x), nudc mudi, 1lam khd (MgSOs) va c6. Cin tho duoc
tinh ché bing sic ky trén SiO2 (EtOAc/hex) thu dugce hop chét néu & dé muc nay dudi
dang chit rin mau vang nhat. ESI-MS (m/z): 445.4 [M+1T".

Buéce 2: N—(((2S,3R)-5,5-diﬂ0-3-metylpiperidin-Z—yl)metyl)-5—(triﬂ0metyl)pyrazin—2-

amin hydrobromua.

~Carbamat tir budc truge do duge b4 sung vao dung dich 30% HBr trong HOAc.
Hbn hop phan tmg duogc khudy & nhiét d¢ trong phong (1-3 gi®) cho dén khi nguyén
liéu dugce ‘tiéu thu nhu duge chi ra béi phan tich HPLC. Hon hop phan tng duge ¢b
trong chan khong thu dugc hop chét néu & dé muc nay dudi dang bot rhéu Véﬁg nhat
va dugc st dung cho bude tiép theo ma khong cin tinh ché thém. ESI-MS (m/z):
311,3 [M+1]".
Bude 3: (4-(4-clopheny1)-1-metyl-1H-pyrazol-3-yl)((ZS,3R)-5,5-diﬂo—3-mety1—2-(((5-
(triﬂometyl)pyrazin-2-yl)amino)metyl)piperidin- 1-yl)metanon.

Hop chét néu & dé muc nay dugc diéu ché theo quy trinh chung gidng nhu
duge mé ta dbi véi Hop chit 1, Buée 3 bang cach sir dung N-(((28,3R)-5,5-diflo-3-
mety1piperidin—2—yl)metyl)-5-(triﬂometyl)pyrazin-2-amin hydrobromua va axit 4-(4-
clophenyl)—l-metyl-1H-pyrazol-3-carboxylic. Tinh c_hé can th@ bing sic ky trén
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silicagel (EtOAc/hex) thu dugc hop chét néu ¢ d& muc nay dudi dang diu mau vang

nhat ma dAu nay s& hoa rin. ESI-MS (m/z): 529,9 [M+1]".

Cdc hop chét 207, 208, 212, 213, 214, 215, 216, 220, 222, 223 va 228 dugc didu ché

theo cdch twong tw nhw diwgc mo ta o trén doi voi Hop chat 185 va Hop chat 129.

Hop chit 207: ((2S,3R)-5 ,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(5 -(4-flophenyl)-2-metylthiazol-4-yl)metanon

N=
F o) CF
?CNL @ 3

N\ O
/
/<S

F

IH NMR (CDCl3, 400 MHz) 6 8,45 (s, 0,4H), 8,30 (s, 0,6H), 7,77-7,72 (m, 1H), 7,46-
7.40 (m, 2H), 7,11-7,07 (t, 1H), 6,97-6,92 (t, 1H), 6,76-6,72 (¢, 1H), 5.2 (br s, 0,4HD),
5.0-4,9 (m, 0,6H), 4,75-4,7 (m, 1H), 4,6-4,5 (m, 0,5H), 4,40-4,37 (m, 1H), 4,10 (br s,
0,5H), 3,85-3,75 (m, 1H), 3,50-3,35 (m, 0,5H), 3,15-3,05 (m, 0,5H), 2,69 (s, 1,3H),
2,59 (s, 1,7H), 2,30-1,8 (m, 2H), 1,15 (d, 1,2H), 0,86 (d, 1,8H); ESI-MS (m/z): 5303
[M+17". ' ‘

Hop chéat 208: (4-(4-clophenyl)-1-metyl- 1H-pyrazol-3-y1)((2S,3R)-5 ,5-diflo-3-metyl-
2-(((5 ~(triflometyl)pyridin-2-yl)oxy)metyl)pip eridin-1-yl)metanon

N=
F 0 CF

Ne( O
—N P

Cl
'H NMR (CDCls, 400 MHz) § 8,46 (s, 0,5H), 8,30 (s, 0,5H), 7,80-7,75 (dd, 0,5H),
7.70-7.65 (dd, 0,5H), 7,49 (s, 0,5H), 7,42 (s, 0,5H), 7,36-7,26 (m, 3H), 7,2 (d, 1H),
6,75 (d, 0,5H), 6,55 (d, 0,5H), 5,30 (br s, 0,5H), 5,05-4,95 (m, 0,5H), 4,8-4.7 (m,
0.5H), 4,63-4,6 (m, 0,5H), 4,5-4,4 (m, 1H), 4,3 (br s, 0,5H), 4,1-4,0 (m, 0,5H), 3,93 (s,
1,5H), 3,84 (s, 1,5H), 3,45-3,3 (m, 0,5H), 3,2-3,05 (m, 0,5H), 2,3-2,25 (m, 0,5H),
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22322 (m, 0,5H), 2,05-1,7 (m, 2H), 1,16 (d, 1,5H), 0,89 (d, 1,5H); ESI-MS (m/z):
529,3 [M+1]".

Hop chit 212: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 -(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-yD)(1 -metyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-yl)metanon

N=
PO o) MCF
?CNLJ\\} :
N 0

-

N NG
(J
'H NMR (CDCls, 400 MHz) 8 8,60 (d, 0,7H), 8,51 (s, 0,7H), 8,42 (d, 1,3H), 8,35 (s,
0.3H), 8,15-8,10 (m, 1H), 7,81-7,78 (m, 1H), 7,05-7,0 (m, 0,4H), 6,95-6,92 (m, 0,6H),
6,84-6.80 (m, 1H), 5,30-5,15 (m, 1H), 4,86 (m, 1H), 4,56 (m, 1H), 4,2-4,05 (m, 0,3H),
3.97 (s, 2H), 3,84 (s, 1H), 3,82-3,7 (m, 0,7H), 3,65-3,5 (m, 0,6H), 3,35-3,2 (m, 0,4H),
2.5-2.3 (m, 1H), 2,25-2,05 (m, 2H), 1,19 (d, 2H), 0,95 (d, 11D); ESI-MS (m/2): 497.3
[M+17".

Hop chét 213: ((2S,3R)-5 ,5-diflo-3-metyl-2-(((5-(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(2-metyl-5 ~(pyrimidin-2-yl)thiazol-4-yl)metanon

N=
F 0 CF
?C\IL—Q’3
N\ O
— N
;Y
N~

IH NMR (CDCls, 400 MHz) & 8,64-8,63 (d, 0.7H), 6,62 (br s, 0,7H), 8,5 (d, 1,3H),
8.33 (s, 0,3H), 7,82-7,78 (m, 1H), 7,09-7,05 (t, 0,4H), 7,01-6,95 (t, 0,6H), 6,83-6,8 (m,
1H), 5,25-5,15 (m, 1H), 4,90-4,87 (m, 1,3H), 4,57-4,54 (m, 0,7H), 3,95 (m. 0,4H),
3.75-3,55 (m, 1,2H), 3,4-3,25 (m, 0.4H), 2,76 (s, 2H), 2,64 (s, 1H), 2,5-2,3 (m, 1H),
2.4-1.8 (m, 2H), 1,19 (d, 2H), 0,96 (d, 1H); ESI-MS (m/z): 514,08 [M+1]".

Hop chét 214: ((28,3R)-5,5-diflo-3 -metyl-2-(((5-(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-y1)(2-metyl-5 -(pyridin-2-yl)thiazol-4-yl)metanon
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N=
F 0 CF
?Cé\/ J\\:/>' 3

N (@] v
0
S ~N .
\ %
'Hf NMR (CDCls, 300 MHz) & 8,77-8,73 (m, 1H), 8,46-8,41 (m, 2H), 7,90-7,82 (m,
1H), 7,48-7,45 (m, 1H), 7,34-7,28 (m, 1H), 7,0-6,9 (m, 0,6H), 5,35-5,30 (m, 0,5H),
5.05-4,95 (m, 0,5H), 4,85-4,70 (m, 2,5H), 4,5-4,3 (m, 0,5H), 3,8-3,6 (m, 0,5H), 3.5-

3.3 (m, 0,5H), 2,98 (s, 1,5H), 2,9 (s, 1,5H), 2,8-2,6 (s, 1H), 2,4-2,3 (m, 1H), 2,25-1,8
(m, 1H), 1,2 (d, 2H), 0,9 (d, 1H); ESI-MS (m/2): 513,3 [M+1]".

Hop chit 215: ((2S,3R)-5,5-diflo-3-metyl-2-(((5 ~(triflometyl)pyridin-2-
yl)oxy)metyl)piperidin-1-yl)(6-metyl-3 ~(pyrimidin-2-yl)pyridin-2-yl)metanon

O IN\
lN\ o) 7 CF,
AN

I[f NMR (CDCls, 400 MHz) 8 8,67 (d, 1H), 8,63-8,55 (m, 1,6H), 8,5 (s, 1H), 8,35 (br
s, 0.4H), 7,8-7,7 (m, 1H), 7,35-7,25 (m, 1H), 7.25 (t, 0,5H), 7,05 (¢, 0,5H), 6,8 (t, 1H),
52-5.1 (m, 1H), 4,9-4,85 (m, 1H), 4,7-4,6 (m, 1H), 3,8 (br s, 0,5H), 3,65-3,45 (m,
1H). 3,4-3,.25 (m, 0,5H), 2.6 (s, 1,6H), 2,5 (s, 1,4H), 2,5-2.,3 (m, 1H), 2,2-1,9 (m, 2H),
1,2 (d, 1,5H), 0,9 (d, 1,5H); ESI-MS (m/z): 508,4 [M+1]".

Hop chét 216: (_5-clo-2—(2-mety1—2H-tetrazol-5-yl)phenyl)((2S,3R)-5 ,5-diflo-3-metyl-
2-(((5-(triflometyl)pyridin-2-yl)oxy)metyl)pip eridin-1-yl)metanon

N 0 l Ny
cl 0 ZCF,
/N\
IN/
=\

ESI-MS (m/z): 531,3 [M+1]".
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Hop chét 220: ((ZS,3R)—5,5—diﬂ0-3-mety1—2-(((5-(triﬂometyl)pyridin—Z-
yl)oxy)metyl)piperidin-1-yl)(1 -metyl-4-(pyridin-2-yl)-1H-pyrazol-3-yl)metanon

F
T
N O |N\
=
= NN
[N

'H NMR (CDCls, 400 MHz) & 8,6 (br s, 0,5H), 8,5 (br s, 0,5H), 8,4 (brs, 0,5H), 8,3
(br s, 0,5H), 7,9-7,8 (m, 1H), 7,8-7,5 (m, 3H), 7,2 (m, 0,5H), 7,05 (m, 0,5H), 6,8 (d,
0,5H), 6,6 (d, 0,5H), 5,4 (m, 0,5H), 5,1 (m, 0,5H), 4,9-4,7 (m, 1H), 4,6-4,4 (m, 1H),
4,35 (m, 0,5H), 4,0 (m, 0,5H), 3,95 (s, 1,5H), 3,8 (s, 1,5H), 3,6-3,5 (m, 0,5H), 3,3-3,2
(m, 0,5H), 2,4-1,7 (m, 3H), 1,2 (d, 1,5H), 0,95 (d, 1,5H); ESI-MS (m/z): 496,0
[M+17".

Hop chét 222: ((2S,3R)-5,5—diﬂo-3-metyl-2-(((5-(triﬂometyl)pyrimidin-2-

yl)oxy)metyl)piperidin—l-yl)(l-metyl-4-(pyrimidin—2-yl)- 1H-pyrazol-3-yl)metanon
F

L
N"N\AO N
L
N Y o NFher
N
/

'{ NMR (CDCls, 400 MHz) 3 8,8 (s, 1,4H), 8,7 (s, 0,6H), 8,6 (d, 0,6), 8.5 (d, 1,4H),
8.15 (s, 0,7H), 8,1 (s, 0,3H), 7,2 (m, 0,5H), 7,0 (t, 0,3H), 6,9 (t, 0,7H), 5,4-5.2 (m,
1), 5,0-4.9 (m, 2H), 4,2-4,1 (m, 0,3H), 4,0 (s, 2H), 3.9 (s, 1H), 3,9-3,8 (m, 0,7H),
3.75-3.6 (m, 0,7H), 3,4 (m, 0,3H), 2,5-2,4 (m, 1H), 2,4-2,0 (m, 2H), 1,2 (d, 2H), 1.0
(d, 1H); ESI-MS (m/z): 498,3 [M+1T".

Hop chét 223: ((28,3R)-5,5-diflo-3 -metyl-2-(((5-(triflometyl)pyrazin-2-
yl)oxy)metyl)piperidin-1-y1)(1 -metyl-4-(pyrimidin-2-yl)-1H-pyrazol-3-yl)metanon
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F
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NI CNPLN
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\N\

N

T N
N

—

I{{ NMR (CDCls, 400 MHz) 3 8,65 (d, 1H), 8,6 (s, 0,5H), 8,5 (d, 1,5H), 8,4 (s, 0,5H),
8.3 (s, 0,5H), 8,15 (s, 0,55H), 8,0 (s, 0,45H), 7,05 (t, 0,4H), 7,0 (m, 0,6H), 5,4-5,35
(m, 0,5H), 5,3 (¢, 0,5H), 4,9 (dd, 1H), 4,7-4,6 (m, 1H), 4,25-4,15 (m, 0,5H), 4,0 (s,
1,6H), 3,9-3,8 (m, 0,5H), 3,8 (s, 1,4H), 3,6-3,5 (m, 0,5H), 3,45-3,35 (m, 0,5H), 2,5-2,4
(m, 1H), 2,3-1,9 (m, 2H), 1,2 (d, 1,6H), 1,0 (d, 1,4H); ESI-MS (m/z): 498,2 [M+1]".

Hop chét 228: ((2S,3R)-5,5-diflo-2-(((3-flo-5 ~(triflometyl)pyridin-2-yl)amino)metyl)-
3-metylpiperidin-1-yI)(1 -metyl-4-(pyrimidin-2-yl)-1H-pyrazol-3 -yl)metanon

'H NMR (CDCls, 400 MHz) § 8,65 (d, 1H), 8,6 (d, 1H), 8,25 (s, 0,5H), 8,2 (s, 0,5H),
8,15 (s, 0,5H), 8,1 (s, 0,5H), 7,35-7,2 (m, 1H), 7,1 (m, 1H), 6,7-6,6 (fn, 1H), 5,35-5,2
(m, 1H), 4,35-4,25 (m, 0,5H), 4,15-4.,05 (m, 0,5H), 4,0 (s, 1,5H), 3,95 (s, 1,5H), 3,9-
3.8 (m, 0,5H), 3,6-3,5 (m, 0,5H), 3,5-3,3 (m, 1,5H), 3,2-3,05 (m, 0,5H), 2,5-2,4 (m,
1H), 2,2-2,1 (m, 1H), 2-1,6 (m, 1H), 1,25 (4, 1,5H), 1,0 (d, 1,5H); ESI-MS (m/z):
513,7 [M+1]".

Hop chét 264: ((ZS,3R)-5,5-diﬂ0-3§metyl-2-(((5—(triﬂometyl)pyrimidin—2-
yl)amino)metyl)piperidin-1-y1)(4-(5 ~flopyrimidin-2-y1)-1,5-dimetyl- 1H-pyrazol-3-

N=
F>C§~HN—(\ :/>—CF3
F Ay N

Ne O
N\
\
.

—N__
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ESI-MS (m/z): 529,1 [M+1]*.

Bang 2: X4ac dinh dac diém cua hop chat duoc 14y 1am vi du bang MS

Hop chét # | MS (m/z) Hop chét | MS (m/z) Hop chat | MS (m/z)
# it
1 500,2 33 529,1 65 512,2
2 466,19 34 495,19 66 530,13
3 501,2 35 525,14 67 530,12
4 517,1 36 496,08 68 530,12
5 496,2 37 462,2 69 496,15
6 462,2 38 514,15 70 513,13
7 510,2 39 510,21 71 479,15
8 511,2 40 510,21 72 531,16
9 4772 41 474,22 73 497,17
10 516,2 42 514,1 74 527,19
11 4822 43 480,1 75 527,13
12 497,1 44 510,2 76 527,08
13 463,25 45 526,26 77 527,2
14 507,2 46 510,16 78 543,08
15 1 473,2 47 526,22 79 531,17
16 507,2 48 512,2 80 543,13
17 508,2 49 514,09 81 514,15
18 474,05 50 480,06 82 496,2
19 531,2 51 506,2 83 497,16
20 455,2 52 472,05 84 514,14
21 495,16 53 500,05 85 496,07
22 461,15 54 511,2 86 462,17
23 513,2 55 506,94 87 497,2
24 509,15 56 526,92 88 463,15
25 513,11 57 4933 89 510,2
26 509,15 58 531,19 90 496,2
27 529,18 59 497,18 91 512,13
28 495,15 60 526,14 92 478,12
29 525,09 61 542,08 93 496,06
30 513,13 62 542,05 94 462,06
31 479,16 63" 526,11 95 496,06
32 509,18 64 526,09 96 462,15
Hop chat# | MS (m/z) Hop chat | MS (m/z) Hop chit | MS (m/z)
# #

97 497,38 141 542,1 185 529,14
98 463,2 142 542,14 186 525,11
99 517,2 143 530,07 187 525,17
100 488,1 144 530,07 188 541,16
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101 517,2 145 526,08 189 541,16
102 526,2 146 531,1 190 511,18
103 543,09 147 5272 191 529,16
104 543,16 148 527,14 192 529,16
105 543,15 149 5272 193 525,14
106 543,16 150 531,06 194 526,14
107 539,19 151 543,17 195 512,1
108 539,26 152 527,19 196 526,17
109 555,23 153 497,1 197 526,05
110 555,23 154 516,1 198 526,18
111 542,17 155 496,16 199 542,17
112 560,17 156 497,15 200 496,15
113 560,2 157 496,1 201 509,23
114 560,19 158 496,06 202 512,5
115 556,2 159 497,24 203 550,2
116 556,19 160 512,04 204 496.,9
117 556,2 161 531,15 205 512,73
118 572,23 162 509,22 206 510,14
119 572,19 163 509,14 207 530,25
120 495,07 164 509,2 208 529,3
121 513,05 165 525,1 210 494,95
122 509,16 166 52523 211 513,2
123 509,15 167 4952 212 4973
124 525,16 168 511,17 213 514,08
125 525,07 169 512,13 214 513,3
126 513,14 170 494,15 215 5084
127 513,18 171 512,11 216 5532
128 529,09 172 512,1 217 515,3
129 529,13 173 508,09 218 531,3
130 496,23 174 496,17 219 511,3
131 514,13 175 508,2 220 496,0
132 510,22 176 524,14 221 529,9
133 510,28 177 524,19 222 498,3
134 510,19 178 528,24 223 498,2
135 526,24 179 528,18 224 497,32
136 526,2 180 5152 225 511,4
137 530,15 181 510,21 226 565,3
138 526,13 182 530,16 227 530,3
139 526,13 183 507,16 228 513,7
140 512,12 184 513,06 229 563,7
Hop chit# | MS (m/z) Hop chét | MS (m/z) Hop chat | MS (m/z)
# #
230 496,8 239 490,43 248 514,79
231 5213 240 512,4 249 531,35
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232 511,0 241 497,3 250 500,19
233 511,1 242 5323 253 511,2
234 494.4 243 495,97 254 461,06
235 468,32 244 515,86 264 529,1
236 454,277 245 532,87

237 525,40 246 515,86

238 565,70 247 514,79

Vi du 2: Thir nghiém chtrc néng trén co s¢ té bao thu thé Orexin

Do [Ca?']i bang cach su dung FLIPR: Cac té bao CHO-OX; hodc CHO-0OX»
dugc cdy vao cac dia 384 15 ¢6 thanh mau den va day trong (Corning, catalog #3712)
& mat d 20.000 t& bao/I3 trong moi trudng F12-K 6 bd sung 10% FBS va tiép theo
duoe 1 trong thiét bi @ c6 5% CO2, 37°C qua dém dé dat t6i mic nhap dong 90%. Céc
té bao nay dugc U voi thé tich bing nhau ctia dung dich dém tai calcium6 (Molecular
Devices, Inc.) chira 2,5 mM probenecid ¢ 37 °C trong 2 gio, tiép theo 1 hop chét thir
nghiém (giéi han liéu 0,1 nM — 10 uM) trong 30 phut nira. Tiép theo, cac dia dugc dat
vao FLIPR (Molecular Devices, Inc.) d8 theo ddi su phat huynh quang (A kich thich
4881nn,Xphétxa5401nn)nuécvﬁsaukhibésungEKbo[CDQ.Kétquédéivéihqp
chét c6 cong thic (1), (Ia), (Ib), (I), (Ia), (IID), (Illa), (IV), (IVa), (V) hodc (Va) dugc
thé hién trong Bang 3.
Bang 3: Hoat tinh sinh hoc ICso cua cac hogp chit duoc léy lam vi du ddi voi OXy va

OXa.

Hop chat #{0X2, IC50 (nM)|0X1, IC50 (aM
200 >5000 4

210 >5000 250
203 3700 >5000
202 >5000 150
97 >5000 12

13 >5000 15
129 3500 4

33 4700 4

206 NT 22
205 >5000 52
187 3000 7

186 >5000 6

177 -~ |170 6

197 >5000 3

175 4136 4
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174 >5000 4
204 >5000 40
147 >5000 5
148 >5000 6
45 >5000 47
48 >5000 607
29 >5000 4
135 >5000 19
136 >5000 40
124 1000 4
125 >5000 4
139 >5000 10
125 >5000 2
138 >5000 6
137 NT 5
132 >5000 7
63 >5000 3
134 >5000 4
123 >5000 2
133 >5000 11
64 >5000 4
122 >5000 5
76 >5000 10
75 >5000 12
74 >5000 6
44 >5000 10
24 >5000 385
26 >5000 4
32 >5000 12
39 >5000 1160
32 >5000 6
46 >5000 7
33 >5000 150
23 >5000 3
25 >5000 4
121 >5000 5
161 >5000 9
182 NT 17
85 >5000 12
183 >5000 12
167 >5000 5
142 >5000 4
141 NT 6
151 >5000 11
150 >5000 3
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77 >5000 4

78 >5000 2

210 >5000 122
209 >5000 280
95 >5000 >1000
93 >5000 156
96 >5000 >1000
158 >5000 62
157 >5000 186
86 >5000 1388
85 >5000 30
156 >5000 >1000
87 >5000 >1000
155 >5000 38
154 >5000 12

92 >5000 24

90 >5000 206
153 >5000 27

20 >5000 87
83 >5000 56

72 >5000 237
84 >5000 130
41 >5000 >5000
82 >5000 45

81 >5000 102
42 >5000 >1000
22 >5000 7

211 >5000 2

130 >5000 6

120 >5000 2

21 >5000 2

89 >5000 23

91 >5000 7

19 >5000 10

15 >5000 46

14 >5000 52

17 >5000 8

70 >5000 5

31 >5000 4

30 >5000 3

101 1603 38
185 >5000 2

57 >5000 24
169 >5000 2

36 >5000 19
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100 >5000 9
18 >5000 18
52 >5000 9
53 >5000 29
4 >5000 81
12 >5000 15
16 >5000 60

151 >5000 4
55 >5000 30
56 >5000 7
50 >5000 20
9 >5000 6
6 >5000 8
8 >5000 8
11 >5000 8
7 >5000 7
10 >5000 7
5 >5000 10
1 >5000 192
54 >5000 43
49 >5000 6
67 1113 5
66 2076 1
65 >5000 2
69 >5000 9
68 >5000 8
215 >5000 5
216 >5000 4
217 >5000 4
218 >5000 7
219 >5000 120
225 >5000 17
226 >5000 350
227 >5000 14
228 >5000 14
229 >5000 7
220 >5000 8
221 >5000 2
222 >5000 26
223 >5000 52
224 >5000 62
230 >5000 74
231 >5000 14
232 >5000 82
233 >5000 1
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234 >5000 29
235 >5000 250
237 >5000 1700
238 >5000 >2000
239 >5000 29
240 >5000 29
241 >5000 >1000
242 >5000 5

243 >5000 8

244 >5000 1000
245 >5000 1000
246 >5000 4816
247 >5000 437
248 >5000 50
249 >5000 8

252 >5000 8

254 >5000 70
263 >5000 57
264 >5000 3

Vi du 3: Thi nghiém ty ding nicotin

DPéi vé6i tit ca cac thir nghiém, chuot cbng co thé trong 250-300 g duoc nudi
nhét theo cac nhom 1-23 con/Idng, trong nha nudi dong vét cd kiém soat nhiét do theo
chu ky sang/toi 12 gid nguoc (tat dén lac 8 gio sang). Thirc an va nuée dugce cip ty
thich cho @n khi bit dau huén luyén tap tinh. Trong qua trinh huén luyén, chudt dugc
gigi han thirc an dé duy tri ~85-90% thé trong nuoi an ty do cla chung. Thu nghiém
tap tinh dién ra trong phan ti ciia chu ky sang/tbi nam trong khoang tir 9 gio sang dén
1 gio chidu, trong phan sém cua pha ti ctia chu ky. Tat ca cac quy trinh déu duogc
thue hién gin lién véi Vién'y té quéc gia vé cham so6c va st dung dong vét thi nghiém
(National Institutes of Health Guide for the Care and Use of Laboratory Animals) va
dugc phé chuin bsi Uy ban chim soc va st dung dong vat (Institutional Animal Care
and Use Committee of The Scripps Research Institute). Chuot dugc gdy mé qua
dudng x6ng 1-3% isofluran trong oxy va éng thong silastic duoc 16ng vao tinh mach
cb. N6i vén tit, bd éng thong gdm bng silastic dai 14 cm lap vira bng thong do
(Plastics One, Wallingford, CT), ubn cong tai goc vudng cong va boc acrylic nha
khoa. Ong thong dugc ludn dudi da tir lung chudt dén tinh mach c6 phai, va chidu dai

1 cm ctia dau éng thong dugce 16ng vao tinh mach nay. Sau phau thuat, 6ng thong duoc
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bom rira hing ngay bang 0,1 mL dung dich nuéc mudi vo tring dugc heparin hoéa (30
don vi USP/ml). Sau 7 ngay phuc hdi phau thuét, chudt duoc gidi han thirc an nhe dén
85-90% thé trong nudi 4n ty do cia ching va dugc huén luyén diy don bay trong
budng quan sat dugc (Med Associates, St. Albans, VT) dé 14y cac vién thuc an (20
mg; TestDiet, Richmond, IN) theo ché db ting cudng voi ty 18 cd dinh 5, thoi gian
tam ngung 20 gidy (FR5T020 s) trude khi cdy 6ng thong. Khi dat duge dap Gng 6n
dinh (> 25 vién/phién), chudt dugc phép tu dung nicotin qua dudng IV (trong tinh
mach) bang cach tu dinh hinh trong cac phién 1 gio hang ngay, 7 ngay/tudn. Nicotin
duoc phan phéi qua dng vao éng thong IV bing 6ng tiém Razel (Med Associates).
MB3i phién tu ding nicotin duge thyc hién bang cich st dyng hai don béy c6 thé thut
vao (1 hoat dong; 1 bat hoat). Viéc hoan thanh cac ti€u chuin dap tmg trén don bay
hoat dong dan dén su phan phéi dich truyén nicotin qua duong IV (0,03 mg/kg/lan
truyén). Sau 1 tuan, liéu nicotin dugc gia tang dén 0,1 mg/kg/lan truyén ddi véi phan
con lai cua thi nghiém, bao gdm céc phién huén luyén va thir tiép theo. Viéc phan phdi
toan bd dich truyén nicotin trung khép véi viéc khoi dAu giai doan tam ngung (time-
out: TO) 20 gidy, béo hi€u bang dén bao nim bén trén don biy. Trong giai doan TO,
dap ang voi don by dugc ghi lai ma khong c6 hé qua dugc 14p lich. Su tich hop éng
thong dugc thu bang barbiturat tac dung cuc ngin Brevital (metohexital natri; Eli

Lilly) & cudi thi nghiém.
Vi du 4: Tinh chiu chuyén héa va thanh thai noi tai & té bao gan chudt cbng

Céc dung dich gbc ctia hop chit va hop chit d6i chung duge didu ché bang 10
mM trong dung mdi thich hgp, nhu DMSO. Moi trudong L-15 dugc dat vao bé nuéc
37°C va dé 4m lén trong it nhét 15 phut truGc khi st dung. Pia dip tit duoc chuén bi
bang cach bd sung 80 pL axetonitril vao mdi 15 cta dia 96 15. Trong dia 96 16 mdi,
dung dich gbc 10 mM ctia hop chét thir nghiém va hop chét dbi ching duoc pha lodng
dén 100 uM bang cach két hop 198 pL axetonitril va 2 pL. dung dich gbc 10 mM. Lo
chira té bao gan chudt bao quan lanh dugc 14y ra khoéi kho va dugc duy tri & nhiét do
dong lanh cho dén khi lam tan bang. Té bao dugc lam tan bing cang nhanh cang t6t,
trong bé nude 37°C ¢b lac nhe. Céc lo dugc gitt trong bé nudce cho dén khi tt ca cac
tinh thé bang da hoa tan va khong con quan sat duoc. Sau khi két thic tan bang, lo

dugc phun etanol 70% va chuyén sang budng an toan sinh hoc. Thanh phan trong lo
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dugc chuyén vao dng hinh n6n 50 mL chtra moi truong L-15. Tiép theo, bng hinh nén
nay dugc ly tdm & téc do 50 g trong 3 phit & nhiét o trong phong va vién dugce tao ra
& day 6ng. Sau khi hut, trudc tién vién dugc tao huyén phu lai vé6i thé tich nho dung
dich dém (~ 200 pL) va tiép theo dugc pha lodng dén 50 mL trong dung dich dém dé
ly tim. Sau khi két thuc ly tAm va hat, vién té bao gan dugc tao huyén phu lai trong
moi trudng @ du dé thu dwge ~ 1,5x106 t€ bao/mL.

Tiép theo, té bao dugc dém bing Cellometer® Vision. Té bao c6 kha ning
sdng thip (kha ning séng <80%) khong dugc chdp nhan dé st dung. Tiép theo, céc té
bao da dém dugc pha lodng bing moi trudng U dén mat do té bao hoat dong 1,0 x 106
té bao sébng/mL. 247,5 uL té bao gan dugc chuyén vao mdi 13 ctia dia nudi cy té bao
loai 96 18 va dia nay dugc dat 1én may lic dia Eppendorf Thermomixer Comfort cho
phép té bao gan 4m 1én trong 10 phut. 2,5 pL hop chét thir nghiém hodc hop chit dbi
chimg 100 pM dugc bd sung vao 16 u chira té bao va hdn hop nay dugc tron dé thu
dugc huyén phu ddng nhét trong 0,5 phét, ma khi thu dugc, duoc xac dinh 12 thoi
diém 0,5 phut. Tai thoi diém 0,5 phut, 20 pL hén hop 1 dugce chuyén sang céc 16 trong
"Bia dap tét", tiép theo 1a cudn xody (rung). Dia dap tit duoc U & 37°C & 900
vong/phut trén may lac dia Eppendorf Thermomixer Comfort. O 5, 15, 30, 45, 60, 80,
100 va 120 phut, hé théng 0 dugc trdn va cac phan méu (20 pL) duoc chuyén va U tai
mdi thoi didm sang cac 10 trong "Dia dép t4t" riéng, tiép theo 1a cudn xody. Dia dép tat
duoc ly tAm trong 20 phit ¢ 4.000 vong/phut. Bén hop chét khac nhau duge gop vao
mot catxet va ding cho phan tich LC/MS/M. T4t ca cac bude G déu duge thuc hién
mot 14n.

T4t ca cac phép tinh ddu duoc thuc hién bang Microsoft Excel. Céc ving dinh
duoc x4c dinh tir cac anh sdc ky ion chiét duoc. Thoi gian ban huy in vitro (t1/2) clia
hop chét gbc dugc xéac dinh bang phép phén tich hdi quy cua duong cong Ln ph?m
trdm hop chat gbc bién mét theo thoi gian. Mitc thanh thai ndi tai in vitro (Clint in
vitro, tinh bang pL/phut/10° té bao) duoc xac dinh tir h¢ s6 gbc bang cach sir dung
phuong trinh sau: Clint in vitro = KV/N: V = thé tich i (0,25 mL);

N = s6 lugng t& bao gan/Id (0,25 x 10° t€ bao).

Bang 4: Tinh chiu chuyén héa va thanh thai ndi tai & té bao gan chudt cbng

fHQp chit # \ rHeps CLint J
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(ug/phut/1076 té bao)

185 107

129 3,8

Vi du 5: Tinh chiu chuyén héa va thanh thai ndi tai ¢ vi thé gan nguoi

Vi thé gan ngudi (Human Liver Microsome: HLM) du’(;c thu nhan tir nguoi
cho BD Gentest UltraPool 150 (16 s6 38289) & ndng do 20 mg/mL protein. HLM duogc
bao quan trong may két dong -80°C. Trudc khi su dung, HLM chung duoc 14y ra khoi
may két dong va 1am tan bang trong b& nude 37°C va tiép theo dugc bao quan trén
bang w6t. 100 pmol/L dung dich hop chat thir nghiém va dung dich déi chimg duong
tinh (positive control: PC) (phenacetin, verapamil, diclofenac, imiprimin, benzydamin
va metoprolol) dugc didu ché bang cach bd sung 2 pL dung dich gbc 10 mmol/L trong
DMSO vao 198 uL axetonitril. Cac hdn hgp HML dugc didu ché bing cach bd sung
1325 pL HLM 20 mg/mL vao 22260 pL dung dich dém phosphat dé thu dugce hdn hop
HLM & ndng @0 1,1236 mg/mL. Trudc khi thtt nghiém céc hop chit, 222.5 pL hon
hop HLM 1,1236 mg/mL va 25 uL NADPH 10 mM dugce tron trong dia 0 trén may
cudn xody (may tron rung) trong 10 gidy. Dia 0 dugc lam 4m trude & 37°C trong 8
phut. Phan tmg dugc khéi dau bing cach bd sung 2,5 pL dung dich hop chét thir
nghiém hogc dung dich PC 100 pM vao dia @ va céc dung dich phan Gng nay dugc
tron trén may cudn xody trong 10 gidy va u & 37°C. 20 pL hdn hop phéan tng dugc
chuyén & 0,5, 5, 10, 15, 20 va 30 phut vao dia dap tit chra 100 pL axetonitril lanh.
Tiép theo, dia dap tat duge ly tim & 4000 vong/phit trong 20 phut va dugc dat ¢ 4°C
trong 30 phit, tiép theo lai duoc ly thm ¢ 4000 vong/phit trong 20 phut dé két tia
protein. 40 uL dich ndi ctia mdi hop chét dugc chuyén vao dia phan tich loai 96 1. 4
hop chét duoc hdn hop v6i nhau trong mot catxet va 160 pL nudc tinh khiét dugc bd
sung vao mdi 15. Tht ca céc bude o déu duoc thuc hién mot lan.

Phén tich LC-MS dinh lwong dugc thuc hién bang khoi phd ké API 4000 (AB
sciex, USA) & ché 40 MRM (MS/MS). Cac vung dinh dugc xac dinh tur sic ky d6 ion
trich dwgc. Phan trim gbc con lai duge tinh tir ving dinh cta hop chét thir nghiém
hoic PC. He 36 goc, k, duge xac dinh bang hoi quy tuyén tinh ciia dudng cong logarit
tu nhién cua phan trim gbc con lai theo thoi gian 1. T4t ca cac phép tinh déu duoc

thuc hién bﬁng Microsoft Excel.
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Thoi gian ban hiy in vitro (in vitro ti2) dugc xac dinh tr hé s goc: in vitro
t1/2 = - (0,693/ k). Viéc chuyén ti» in vitro (tinh bang phut) thanh thanh thai ndi tai
(Clint in vitro, tinh bing pL/phat/mg protein) duge thyc hién bang cach st dung
phuong trinh sau:

0,693  °  Thétichu (uL)
) . )
{ta2) Luong protein (mg)

Clint in vitro .= (

Bang 5. Tinh chiu chuyén héa va thanh thai ndi tai ¢ vi thé gan nguoi

Hop chat# |  hMics CLint
(ug/min/mg
protein)
185 29
129 <3

Céc hop chit duge mé ta trong ban md ta ndy thé hién tinh chiu chuyén héa in
vitro chudt cdng va ngudi hop ly (khi do trong vi thé gan ngudi va té bao gan chudt

cdng) cling nhu cac ddc tinh dugce dong hoc in vivo tot & cac loai gdm nham.

Vi du 6: DPéanh gia dugc dong hoc qua viee dung catxet trong tinh mach & chung chudt

cbng Wistar Harlan RCC

Hai chudt Wistar duc (chiing: Harlan RCC) 10-12 tuan tudi vao ngdy dinh lidu
duogc tuyén chon va phan vao mot nhém nghién ctru. MB>bi chudt cé thé trong 250-300
¢ vao ngdy dinh liéu va khong dugc b déi trude khi dinh lidu. Chuot dwoc nudi nhét
trong moi truong co kiém soat (duy tri 20-25°C va do 4m tuong d6i 40-70%). Chu ky
12 gio sang/12 t61 dugc duy tri ngoai trir khi bi gian doan bdi cac su kién lién quan
dén nghién ctru. Chudt duge dinh lidu bang liéu 16n IV vao tinh mach duoi trong
khoang 5 gidy. Cac gia tri dinh lidu cu thé dugce tinh trén co s6 thé trong duoc ghi lai
gAn nhat cta chudt. Mac dinh lidu 1a 0,5 mg/kg thé trong (1 mL/kg v6i nong dd 0,5
mg/mL). Chudt duge danh gia trong subt giai doan séng va sinh trudng. Céc mau 1ap
cong thic lidu duy nhit dugc thu tir giita qud trinh 18p cong thire va dugc bao quan &
5+3°C cho phén tich tiém nang. Cac mau (kich thudc mau 0,2 mL) dugc thu tir méau
qua"(‘)n'g thong trong tinh mach mu ban chén ¢ 2 phat, 5 phat, 10 phut, 30 phut, 1 gio,
2 giv, 4 gid, 8 giv, va 24 gid sau dinh liéu. EDTA dugc dung 1am chét chéng ngung
ket.
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Tiép theo, céc mau méu duogc ly tAm trong 5 phut & 4°C dé thu huyét tuong.
Céc mAu huyét tvong duge bao quan trong cac bng polypropylen, lam dong nhanh
trong hop da va gilt ¢ -80°C. Tiép theo, cac mAu huyét tuong dugc loai protein biang
két tia dung moi. Nong do cua cac vat phém thir nghiém trong cac mAu huyét tuong
va md dugc phén tich bang cach st dung phuong phap LC-MS/MS v6i 8-10 mau
chudn, dung dich pha loang 2x, v6i 10 ng/mL LOQ va 75% mAu chuén trong 25%
danh nghia; QC kép cao, trung binh va thép 1a 5/6 < sai sb 25%. WinNonlin phién ban
6.2 dugc dung cho cac phép tinh thong sb dugc dong hoc (thong s6 PK). Cac thong s6
PK bao g?)m Co, Cmax, Tmax, CL, Vss, Vz, T, Tiast, AUCo-t, AUC0-v6 cimg, AUC Extrap
(%), va MRT bang cach st dung mo hinh phi khoanh vung.

P& x4c dinh Ty cubi, ba thoi didm mudn nhét ¢6 ndng do dinh lugng duoc
dwoc st dung . Tip duge thong bao la khong dugc tinh néu hé sb tuong quan (Rsq
didu chinh) 13 < 0,85 tai pha cudi. AUC dugc tinh bing cach st dung phwong phap
hinh thang loga. '

Vi du 7: Dugc dong hoc va phan bb ndo/huyét tuong & bchucf)t cong Spragué-Dawley
duc sau khi dung catxet qua duong trong tinh mach (lidu 16n) va ding qua duong
miéng

Chudt SD duc (Sprague-Dawley), 250-300 g va 7-9 tudn tudi, duge tuyén
chon va phan vao hai nhom lidu: Nhém 1 cho nghién ctru dung qua dudng trong tinh
mach (IV) va Nhom 2 cho nghién ctru dung qua dudng miéng (PO, per os). Trong
Nhém 1, chudt dugc dinh liéu & 0,5 mg/kg, (0,5 mg/kg cho mdi chét phan tich) véi
ndng dd dinh lidu 0,5 mg/mL (mdi chét phan tich). Ché pham dé dinh lidu TV bao
gdm: 5: 95 DMSO:SBE-B-CD (30% w/v) trong nuée. DO pH duoc didu chinh bing
HCI1 1M (SBE 1a giéng nhu Captisol). Ché pham ndy dugc ding liéu 16n qua IV & thé
tich lidu 1 mL/kg cho mdi lidu duy nhét. Nao dugc thu tir chudt ¢ 15 phut sau lidu thir
hai vao ngay 2 cta nghién ctu. Trong Nhoém 2, chudt duge dinh lidu & 1,0 mg/kg (1
mg/kg cho mdi chét phan tich) véi ndng do dinh lidu 0,2 mg/mL (mdi chét phan tich).
Ché phim dé dinh liéu PO bao gom: 0,5% HPMC, 0,1% Tween80 va dugc dung qua

dudong miéng ¢ mac 5 mL/kg cho mdi lidu duy nhat. 150 pL mAu mau dugc thu tai
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mdi thoi didm & ca hai nhém & 5, 10, 15, 30, 60, 120, 240, 360, 480, 720 va 1440
phut.

Trong nghién ciru nhanh hai, cac mAu huyét twong tir mdi chudt & ca hai nhom
duoc thu cho nghién ctru PK. Cac mAu ndo va huyét twong tir Nhoém 1 ding lidu IV
(0,5 mg/kg mdi chét phan tich du6i dang liéu catxet) dugc thu ¢ 15 phut sau khi ding
lidu. Chuét Nhém 1 duoc dinh lidu vao ngdy thir hai, sau thoi diém cubi (24 gio) duge
thu tir lidu ban dau. Cac mau ndo duge cin trong cac dng c& thich hop d8 chung c6 thé
duoc lam ddng nhit trong éng nay. C4c dung dich lidu va céc mAu huyét twong/néo
duge bao quan & -80°C cho dén khi dugc phan tich.

Céc phan miu cua ché phdm lidu dugc pha lodng bang dung mdi thich hop va
phéan tich bang LC/MS dé thu duoc nong d cua chét phan tich trong céc dung dich
dinh liéu. Cac miu huyét twong tir nghién ciru PK duoc phan tich bang phuong phap
LC/MS/MS do Frontage Laboratories phat trién theo tidu chudn Frontage
Bioanalytical Tier 2. Cac mAu ndo dugc lam dong nhét trong dung dich dém phosphat
0,1M, do pH 7,4 (1:3 thé tich, ndo:dung dich dém) va phén mau tr mdi dich déng nhét
dugc pha loang tiép 2-4 l4n bang huyét trong chudt d6i chimg trude khi duoc chiét
bang két tia protein cho phan tich bang LC/MS/MS. Phin mau dich ddng nhit ndo
(chi diéu ché trong dung dich dém phosphat 0,1M) con dugc dung cho thdm tach can
bang trong thiét bi RED (6 gi®) va céc ndng d ndo tu do duge xdc dinh. DPong thoi,
phén tich LC/Ms/MS dbi v6i dich ddng nhét ndo, huyét trong va cac mau tir nghién
ctru RED (déu tir cac chudt dugc dinh lidu IV duoc md kham xdc ¢ 15 phut sau khi
dinh liu) duoc thuc hién. Nong do cua céc chét phan tich trong huyét trong va néo
duoc st dung dé tinh ty 1€ ndo/huyét twong cho mdi hop chét. Nong do huyét tuong do
duoc cia mdi chat phan tich duge st dung 8 tinh cac théng s6 PK bang cach st dung

phén mém Phoenix® WinNonlin® (phién ban 6.5.1).
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YEU CAUBAO HO

Hop chét c6 cong thuc (1a):

X 1

R
XI
Z
N SA

E\/K

B" 0 (Ia),
hodc mudi duge dung cta no, trong do:
X l1a -F;
X’ 1a-F; v
7 12 NR? hoic O;
A 1a pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl hodc benzoxazolyl, trong do
A tiy ¥ dugc thé bing mot hoic nhiéu phan tir thé ddc 1ap dwoc chon tir nhém
bao gbém alkyl, alkoxy, halo, -CHF, va -CF3, trong do alkyl co tir 1 dén 4
nguyén tir cacbon, va trong do alkoxy la nhom alkyl c¢6 oxy gén véi no trong do

nhom alkyl c6 tir 1 dén 4 nguyén ti cacbon;

B 1a phenyl, pyridinyl, pyrimidinyl, pyrazinyl, pyridazinyl, oxazolyl,
isoxazolyl, imidazolyl, triazolyl, thiazolyl, thiophenyl, pyrazolyl hodc
benzoimidazolyl, trong d6 B tuy y dugc thé bang mot hodc nhiéu phan tir thé
ddc 1ap duge chon tir nhém bao gém alkyl, halo, alkoxy, -CN, -CH,CF3, -CHF»
va -CF3, trong do alkyl c6 tur 1 dén 4 nguyén t& cacbon, va trong d6 alkoxy la
nhom alkyl co6 oxy gin v6i n6 trong d6 nhom alkyl co tir 1 dén 4 nguyén tu

cacbon;

E 1a phenyl, triazolyl, tetrazolyl, pyrazolyl, pyridinyl, oxadiazolyl, pyrazinyl,
hodc pyrimidinyl, trong d6 E tuy y dugc thé bang mot hodc nhiu phén tir thé
ddc 1ap dugce chon tir nhém bao gém alkyl, halo, alkoxy, -CHF2 va -CF3, trong
do alkyl co tu 1 dén 4 nguyén tir cacbon, va trong d6 alkoxy 13 nhém alkyl co
oxXy gén v6i né trong d6 nhom alkyl co tir 1 dén 4 nguyén ti cacbon;

n=1;

R! 1a metyl; va
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R? 13 H hodc alkyl, trong d6 alkyl co tir 1 dén 4 nguyén ti cacbon.

Hop chét theo diém 1, trong d6 A 12 pyrimidinyl, hodc mubdi duge dung cua no.
Hop chéat theo didm 1 hodc diém 2, trong d6 A tuy y dugc thé bing mét hodc
nhidu ph?in t thé doc 1ap duge chon tir nhém bao g6m —F, -Br, -Cl, - CHF>, -
CF3, metyl, etyl va metoxy, hodc mudi duge dung ctia noé.

Hop chét theo diém bat ky trong s6 cac diém tr 1 dén 3, trong d6 A dugc thé
mot 14n, hoic mudi dugc dung cua no.

Hop chét theo diém 4, trong d6 A dugc thé b%mg -CHF; hoac -CF3, hodc mubi
dugc dung cua no.

Hop chét theo diém bt ky trong s6 cac didm tir 1 dén 5, trong d6 B tuy y duoc
thé bﬁng mot hodc nhiéu p»h?m tr thé doc 1ap dugc chon tir nhém bao géln -F, -
Cl, -Br, -CN, metyl, etyl, isopropyl, -CF3, -CH,CF3, isopropoxy va metoxy,
hodc mudi duge dung cta nob.

Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 6, trong d6 B dugc thé
mot 14n, hoic mudi duoc dung cuia no.

Hop chét theo diém 7, trong d6 B dugc thé bﬁng metyl, hodc mudi dugc dung
cua no.

Hop chét theo diém bét ky trong s6 cac diém tx 1 dén 8, trong do E la
pyrimidinyl tuy y dugc thé, hoic mudi dugc dung cia nd.

Hop chét theo diém bat ky trong s§ cac diém tur 1 dén 8, trong d6 E 1a triazolyl
tuy y duoc thé, hoic mubi duge dung ctia no.

Hop chét theo diém bat ky trong s6 cac diém tir 1 dén 10, trong d6 E tuy ¥y
duoc thé bing mot hodc nhiéu -F, -Cl, -Br, metoxy, metyl, etyl, -CF.H hodgc -
CF3, hoac mudi dugc dung cta nd.

Hop chit theo diém bat ky trong sb céc didm tir 1 dén 11, trong d6 E ty ¥
duoc thé bé“lng mot hodc nhiéu metyl hodc -F, hodc mudi duge dung ctia no.
Hop chét theo diém bét ky trong s6 cac didm ti 1 dén 12, trong d6 Z 1a NH,

hoic muoi dugce dung cta no.
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14. Hop chét theo diém 1, trong d6 hop chét nay dugc chon tir nhom bao gbm céc

hop chét sau:
Tha ,
tu hop Hop chét hThu’ E{ Hop chit
chét op chat '

‘ N=  N=
F HN CF FmN—Q cl
F§C§\’ _<\Ni/>‘ : F Ay N}
0

10 o
Cl
a ﬁg

[\)
—
Z 077
L/~
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269

va cac mudi dugc dung cia ching.

15. Hop chét theo diém 1, trong d6 hop chét nay la:

__/ Ney

PeCE e
-N\.

\ NN--]

hodc mudi dugce dung cia no.

16. Hop chét theo diém 1, trong d6 hop chét nay la:

((28,3R)-5,5-diﬂ0—3-mety1-2-(((5-(triﬂometyl)pyrimidin-2-yl)amino)metyl)piperidin—
1-yl)(6-mety1—3-(pyrimidin—2-yl)pyridin-Z-yl)metanon, hodc mudi duge dung

cua no.

17. Hop chét theo diém 1, trong d6 hop chét nay 1a:
F
Fmﬁ N
N ~
\
LN N\)\CF3
_ N

N
N

F

((28,3R)-5 ,5-diﬂo-3-mety1-2-(((5-(triﬂometyl)pyrimidin-2-yl)amino)metyl)piperidin—
1-y1)(4-(5-flopyrimidin-2-yl)-1-metyl- 1H-pyrazol-3-yl)metanon, hodc mudi

dugc dung cta no.
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18. Hop chét theo diém 1, trong d6 hop chét nay 1a:

N=
F><\&/-|N—<\ i/>~CF3
F AN N
O
CI\@N\
¥
N—Z
(5-clo-2-(pyrirnidin—2-yl)phenyl)((2S,3R)-5,5-diﬂo-3-mety1—2-(((5-
(triflometyl)pyrimidin-2-yl)amino)metyl)piperidin-1 -yl)metanon, hodc mudi

duoc dung cua no.

19.  Dugc phim chira (a) hop chét theo diém bat ky néu trén hodc mudi duoc dung

cia no; va (b) ta dugc dugce dung.
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