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(57) Sang ché dé cap dén hop chét di vong thom ¢6 cong thic I:

R® ,

1a chat tc ché enzym phién ma ngugec HIV, trong d6 R!, R? R?, R* va R’ dugc
xac dinh nhu trong ban mo ta. Hop chat cé cong thic I va mudi duoc dung ctia
né c6 thé duoc sit dung dé tic ché enzym phién ma nguoc HIV, phong ngira va
diéu tri su lay nhiém bdi HIV va phong ngtra, 1am cham su khdoi phat hodc su
tién trién, va diéu tri bénh AIDS. Hop chat nay va mudi ctia né ¢6 thé duoc st
dung 1am c4c thanh phén trong dugc pham, tly ¥ trong t6 hop vé6i cac chat khang

virut khac, chat diéu bién mién dich, chat khang sinh hoac vacxin.
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Linh vwe ky thuat dwoc dé cap

Sang ché dé cap dén mot sb hop chét 3-(hydrocarbyloxy thom va béo tuy
y duge thé)-1-[(5-0x0-4,5 -dihydro-1H-1,2,4-triazol-3-yl)metyl])-pyridin-2(1 H)-
on nhét dinh. Céc hop chit nay dugc ding dé trc ché enzym phién ma ngugce
HIV, phong nglra sy lay nhiém HIV va su sao chép cua HIV, diéu tri 14y nhiém
HIV va sy sao chép cia HIV, phong ngira bénh AIDS, diéu tri bénh AIDS, va

1am cham su khoi phat va/hodc sy tién trién cia bénh AIDS.
Tinh trang k§ thuit ciia sang ché

Virut gdy suy gidm mién dich & ngudi, duge dinh rd 14 retrovirut (HIV),
cu thé 13 c4c ching dugc biét 1a HIV loai 1 (HIV-1) va loai 2 (HIV-2), c6 lién
quan vé mit nguyén nhan bénh dén bénh e ché mién dich duoc biét 1a hdi ching
suy giam mién dich mic phai (AIDS). Cac c4 thé c6 huyét thanh duong tinh v6i
HIV ban dau khong c6 triéu chimg bi bénh nhung thuong phat trién phirc hop c6
lién quan dén AIDS (ARC) sau d6 1a AIDS. Céc c4 thé bi nhi®m thé hién sy tc
ché mién dich trdm trong 1am cho ho min cam cao véi cac nhiém khuln co hoi
lam yéu sirc va cubi ciing gay chét)(Su sao chép ctia HIV béi té bao chii doi hoi su
két hop clia hé gen virut vio ADN cua té bao chu. Vi HIV 14 retrovirut, chu ky
sao chép cua HIV doi hoi su phién ma cia hé gen ARN virut thanh ADN thong

qua enzym dugc biét 1a enzym phién ma ngugc (RT).

Enzym phién ma ngugc c6 ba chirc ning enzym da biét: enzym dong vai
trd lam ADN polymeraza phu thuéc ARN, lam ribonucleaza, va lam ADN
polymeraza phu thugc ADN. Vi vai tro 1a ADN polymeraza phu thudc ARN,
RT phién ma ban sao ADN so¢i don cia ARN virut. Véi vai trd 1a ribonucleaza,
RT ph4 hity ARN virut gbc va giai phong ADN vira mé6i duge tao ra tr ARN
géc. Va v6i vai trd 18 ADN polymeraza phu thuoc ADN, RT tao ra sgi ADN bd
sung thir hai bang cach sir dung soi ADN thtr nhét 1am khudn. Hai soi nay tao ra
ADN soi kép, soi kép niy duge két hop vao hé gen cia té bao chu bang enzym

integraza.
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D3 biét rang hop chét e ché chirc ning enzym ctia HIV RT s& tc ché sy sao
chép ctia HIV & cac té bao bi nhidm. Cac hop chit nay c6 thé sir dung trong phong
ngtra hodc diéu tri su lay nhiém HIV & nguoi. Vi du vé céc hop chit duoc phé
chuin dé str dung trong diéu tri sy 1dy nhiém HIV va AIDS la chit trc ché RT 3'-
azido-3'-deoxythymidin (AZT), 2',3'-dideoxyinosin (ddI), 2'.3'-dideoxycytidin
(ddC), d4T, 3TC, nevirapin, delavirdin, efavirenz, abacavir, emtricitabin, va

tenofovir.

Mic di mdi thube néu trén 14 ¢6 hidu qua trong diéu tri sy lay nhidm HIV va
AIDS, van ¢6 nhu ciu phat trién cac thubc khang virut HIV bd sung bao gdm cac
chét rc ché RT bb sung. Van dé cu thé 13 sy phét trién clia céc ching HIV d6t bién
6 kha ning khang céc chit tc ché d3 biét. Viée sir dung chit e ché RT dé diéu tri
bénh AIDS thuong din dén cac virut it nhay hon véi chét e ché nay. Tinh khang
nay thuong 13 két qua ctia cdc dot bién xay ra trong doan enzym phién ma nguoc
ctia gen pol. Viée str dung 1ién tuc hop chit khéng virut dé ngin ngira su 1y nhiém
HIV chéc chén s& dan dén sy xuét hién céac ching HIV c¢6 tinh khdng mai. Do do,
¢6 nhu cdu dic biét dbi voi cac chat (e ché RT méi hitu hiéu chdng lai cac ching

HIV dot bién.

Céc tai liéu tham khéo sau ddy duoc quan tAm dén trong phan tinh trang k¥

thudt ctia sang che:

Clemo et al., J. Chem. Soc. 1954, pp. 2693-2702 bdc 16 mét s6 din xut nhit
dinh cta hé 4-oxo-3-(2-pyridyl)pyridocolin va cu thé bdc 1§ 6-metyl-6'-phenoxy-
2,2'-metylendipyridin.

Sweeney et al., Bioorganic & Medicinal Chem. Letters 2008, vol. 18, pp.
4348-4351 boc 16 day céc triazolinon duoc thiy 14 cic chét e ché phi nucleosit ctia

enzym phién ma nguoc HIV.

WO 2001/034578 bdc 16 mot sb azol duge thé nhit dinh (bao gbém, vi duy,
mot s6 imidazol va benzimidazol nhét dinh) c6 hoat tinh khéng Helicobacter
pylori. Cu thé, cong b6 WO '578 boc 16 1-[(3-metyl-4-phenoxy-2-pyridinyl)metyl]-
1 H-benzimidazol (xem hop chét 91 trén trang 40).
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WO 2004/085406 va US 7189718 tuwong tmg boc 16 mdt sé benzyl

pyridazinon nht dinh lam chét c ché enzym phién ma nguoc.

WO 2005/102989 va US 7166738 tuong ung bdc 16 mét sb N-phenyl 2-

phenylaxetamit nht dinh 1a chit (rc ché enzym phién ma nguoc phi nucleosit.

WO 2006/067587 boc 16 mdt sb din xuét biaryl ete nhat dinh 1a chét didu

bién cua enzym enzym phi€n ma nguoc.

WO 2007/045572 va WO 2007/045573 bdc 16 mdt sb 2-(2-phenoxyphenyl)

N-phenyl axetamit nhat dinh 1am chét ttc ché enzym phién ma nguoc phi nucleosit.

WO 2008/076225 boc 16 mét sé indazol, benzotriazol nhit dinh va céc hop

chét hai vong c6 lién quan lam chét tc ché enzym phién ma nguoc HIV.

WO 2009/067166 bbc 16 mdt sb ‘aryloxy-, xycloalkyloxy-, va
heteroxyclyloxy-pyridin nht dinh va céc hop chét c6 lién quan. Cac hop chét nay
1a chét trc ché enzym phién md nguoc HIV thich hop, vi du, dé diéu tri su lay
nhiém béi HIV. Vi du vé céc hop chit duoc boc 16 12 mot sd 3-(phenoxy duogc thé
hai 14n & vi tri 3,5)-1-(1H-pyrazolo[3,4-b]pyridin-3-ylmetyl)-4-pyridin(dugc thé)-
2(1H)-on nhét dinh.

US 2004/0192704 bdc 16 mdt sb triazolon, oxadiazolon, va thiadiazolon 5
canh duoc thé 3-(phenoxy)benzyl nhét dinh. Céc hop chét nay duoc boc 16 1a chét
trc ché enzym phién ma ngugc phi nucleosit hitu dung dé didu tri hodc phong ngira
bénh do HIV gay ra.

US 2007/0021442 va WO 2007/015812 boc 16 mdt sb hop chét thom duoc
thé nhét dinh. Céc hop chét nay 1a chit trc ché enzym phién ma nguoc HIV thich
hop, vi dy, dé diéu tri sy 14y nhiém boi HIV.

Ban chit ky thuét cia sang ché

Muc dich ctia sang ché 14 d& xudt mot s6 hop chit 3-(phenoxy tuy ¥ dwoc
thé)-1-[(5-ox0-4,5-dihydro-1H-1,2,4-triazol-3-yl)metyl])-pyridin-2(1H)-on  nhét
dinh. Cac hop chit nay duoc ding dé e ché enzym phién ma nguoc HIV, phong

ngira su 1y nhiém boéi HIV, didu tri su 1dy nhiém boi HIV, va phong ngira, diéu tri,
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va 1am chdm su khoi phét hodc sy tién trién ctia bénh AIDS va/hosic ARC. Cu thé

hon, sang ché bao gdm hop chét ¢6 cong thic I va mudi duoc dung cia né:
o) IR5
0O N
R N7 =0
. N=NH
R? R
R3

R11a C1-10 alkyl, CycA, hodc AryA,;

@,

trong do:

CycA la C3-8 xycloalkyl, trong dé xycloalkyl tiy ¥ duoc thé bang tir 1 dén
4 phén tir thé, mdi phan tir thé doc 14p 14 halogen, C1-¢ alkyl, OH, O-C1-¢ alkyl,
C1-6 haloalkyl, hodc O-C1-¢ haloalkyl;

AryA 1a aryl tuy v duoc thé bing tdng cong tir 1 dén 6 phn tir thé, trong do:

(i)  tir 0 dén 6 phin tir thé, mdi phn tir thé doc lap la:

(1)  Ci-galkyl,

(2)  C1-6 haloalkyl,

(3)  C1-6 alkyl duoc thé bing tir 1 dén 3 phan tir thé, mdi phan tir thé doc
lap 1a OH, O-C1-¢ alkyl, O-C1-¢ haloalkyl, CN, NO2, N(RA)RB, C(O)N(RA)RB,
C(O)RA, CO2RA, SRA, S(O)RA, S(0)2RA, S(0)2N(RARB, N(RA)C(O)RB,
N(RA)CO2RB, N(RA)S(0)2RB, N(RA)S(0)2NRA)RB,  OC(O)N(RA)RB,
N(RA)C(O)N(RA)RB, hotic N(RA)C(O)C(O)N(RA)RB,

(4) Co-galkenyl,

(5)  C2-6 alkenyl duoc thé bang tir 1 dén 3 phén tir thé, mbi phan tir thé
doc lap la OH, O-Ci-¢ alkyl, O-Ci-¢ haloalkyl, CN, NO2, N(RA)RB,
C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, S(0)2RA, S(0)2N(RA)RB,
N(RA)C(O)RB, NRA)CO2RB, NRA)S(0)2RB, N(RA)S(0)2N(RA)RB,
OC(O)N(RA)RB, N(RAYC(0O)N(RA)RB, hodc N(RA)C(O)C(O)N(RA)RB,
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6)  Ca-6alkynyl,

(7)  C2-6 alkynyl duoc thé bang tir 1 dén 3 phan tir thé, mdi phan tir thé
doc lap 1a OH, O-Ci-g alkyl, O-Ci.¢ haloalkyl, CN, NO2, N(RA)RB,
C(O)N(RARB, C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, S(0)IN(RA)RB,
NRA)C(O)RB, NRA)CO2RB, N(RA)S(0)2RB,  N(RA)S(O)2N(RA)RB,
OC(O)N(RA)RB, N(RA)C(O)N(RA)IRB, hosic N(RA)C(O)C(O)N(RAIRB,

(8) 0O-Ci1-6 alkyl,

(9)  0-C1-6 haloalkyl,

(10) OH,

(11) halogen,

(12) CN,

(13) NO,

(14) N(RA)RB,

(15) C(O)N(RA)RB,

(16) C(O)RA,

(17) C(0)-C1-6 haloalkyl,

(18) C(O)ORA,

(19) OC(O)N(RA)RB,

(20) SRA,

(21)  S(O)RA,

(22)  S(O)2RA,

(23)  S(0)2N(RA)RB,

(24) N(RA)S(0)2RB,

(25) N(RA)S(O)2N(RARB

-
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(26) N(RA)C(O)RB,
(27) NERA)C(O)N(RA)RB,
(28) N(RA)C(0)-C(O)N(RA)RB, hozc
(29) N(@RA)CO2RB, va

(i)  tir 0 dn 2 phin tir thé, mbi phan tir thé doc lap la:

(1)  CyeQ,
2  AryQ,
(3)  HetQ,
(4)  HetR,
() J-CyeQ,
©) J-AryQ,
(7)  T-HetQ,
(8)  J-HetR,

(9) Ci-6 alkyl duoc thé bang CycQ, AryQ, HetQ, HetR, J-CycQ,
J-AryQ, J-HetQ, hodc J-HetR,

(10) Ca-6 alkenyl dugc thé bing CycQ, AryQ, HetQ, HetR, J-CycQ,
J-AryQ, J-HetQ, hodc J-HetR, hodc

(11) Ca-6 alkynyl duoc thé bing CycQ, AryQ, HetQ, HetR, J-CycQ,
J-AryQ, J-HetQ, hodc J-HetR;

mdi CycQ doc lap 1a C3-8 xycloalkyl hodc Cs5-8 xycloalkenyl, trong do6
xycloalkyl hoac xycloalkenyl nay tuy y duoc thé bing tir 1 dén 4 phan tir thé, mdi
phﬁn tr thé doc 1ap 1a halogen, C1-6 alkyl, OH, O-C1-6 alkyl, C1-6 haloalkyl, hodc
0-C1-6 haloalkyl,

mdi AryQ doc 14p 1a phenyl hodc naphtyl, trong d6 phenyl hodc naphtyl nay
tity v duge thé bing tir 1 dén 5 phdn tir thé, mbi phan tir thé doc 1ap 1a halogen, CN,
NO2, C1-6 alkyl, C1-6 haloalkyl, OH, O-C]-¢ alkyl, O-C1-6 haloalkyl, N(RA)RB,
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C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA, SO2RA, SO2N(RA)RB, hoidc
SO2N(RA)C(O)RB;

mdi HetQ doc l4p 14 heteroaryl tity v dugc thé bang tir 1 dén 4 phan tir thé,
mdi phan tir thé ddc 14p 13 halogen, C1-6 alkyl, C1-6 haloalkyl, OH, O-C1-¢ alkyl,
0-C1-¢ haloalkyl, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SO2RA,
NRA)C(O)NRA)RB, hoiic N(RA)CO2RB;

mdi HetR ddc 14p 1 vong di vong khong thom, no hogc chua no, ¢6 4 dén 7
canh (vi du, vong di vong chua no mét 14n) chua it nhét mot nguyén tir cacbon va
tir 1 dén 4 nguyén tir khac loai ddc 1ap duoc chon tir N, O va S, trong d6 mdi S tiy
y dugc oxy hda thanh S(O) hodc S(O)2, va trong d6 vong di vong no hodc chua no
nay tiy v duoc thé bang tir 1 dén 4 phan tir thé, mdi phan tir thé doc 1ap 13 halogen,
CN, Ci-6 alkyl, OH, oxo, O-Ci-¢ alkyl, Ci-¢ haloalkyl, O-Cj.¢ haloalkyl,
C(O)NRA)RB, C(O)RA, CO2RA, hoic SO2RA;

mdi J doc lap la:

» O,

() S,

(i) S(0),
iv)  S(0)2,

(v)  0O-Ci-6 alkylen,

(vi)  S-C1-6 alkylen,

(vii) S(0)-Ci-6 alkylen,
(viii) S(0O)2-C1-6 alkylen,
(ix) N(RA), hoic

(x) N(RA)-C1-6 alkylen;
mdi R2 va R3 doc 14p la:

O H
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(2) Ci-6alkyl,

(3)  C1-6 haloalkyl,

(4)  C1-6 alkyl duoc thé bang tir 1 dén 3 phén tir thé, mbi phén tir thé doc
1ap 1a OH, 0-C1-6 alkyl, O-C]-¢ haloalkyl, CN, NO2, N(RA)RB, C(O)N(RA)RB,
C(O)RA, CO2RA, SRA, S(O)RA, S(O)2RA, S(O)2N(RA)RB, N(RA)C(O)RB,
NRA)CO2RB, NRA)S(O)RB, N(RA)S(O)NRA)RB, OC(ONRA)RB,
N(RA)C(O)N(RA)RB, hoic N(RA)C(0)C(O)N(RA)RB,

(5)  0-C1-6 alkyl trong d6 alkyl tiy y dugc thé bing OH, O-C1-¢ alkyl,
0-C1-¢ haloalkyl, CN, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA,
S(O)RA, S(0)2RA, hozc S(O)2N(RA)RB,

(6)  O-C1-6 haloalkyl,

(7)  halogen,

®) CN,

9 NO2,
(10) N(RA)RB,

(11) C(O)N(RA)RB,

(12) C(O)RA,

(13) C(0)-C1-6 haloalkyl,
(14) C(O)ORA,

(15) OC(O)RA,

(16) OC(O)N(RA)RB,
(17) SRA,

(18) S(O)RA,

(19)  S(O)%2RA,
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(20)  S(O)2NRA)RB,
(21) NRA)S(O)2RB,
(22) NRA)S(O)2NRA)RB,
(23) N(RA)C(O)RB,
(24) NRA)C(ON(RA)RB,
(25) N(RA)C(0)-C(O)N(RA)RB,
(26) N(RA)CO2RB,
(27) NRO)RD,
(28) C(ONRO)RD,
(29) OC(ONRC)RD,
(30)  S(0)2N(RO)RD,
(31) NRA)S(O2NRO)RD,
(32) N(RA)C(O)NRO)RD,
(33) N(RA)C(0)-C(O)N(RC)RD,
(34) 3-8 xycloalkyl,
(35) 0-C3-8 xycloalkyl,
(36)  AryX, hoic
(37) HetX;

trong d6 AryX déc 1dp c6 cung dinh nghia nhu AryQ, va HetX doc lap co
cung dinh nghia nhu HetQ);

R4 1a H, C1-6 alkyl, AryZ, HetZ, halogen, CN, ho#c C1-¢ floalkyl,
AryZ doc 1ap c6 cung dinh nghia nhu AryQ;

HetZ doc 1ap c6 cung dinh nghia nhu HetQ;

-10-
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R5 1a H ho#ic C1-6 alkyl;

mdi aryl doc lap 1a (i) phenyl, (i) hé vong dang vong cacbon ngung tu, hai
vong ¢6 9 hoac 10 canh trong d6 it nhit mot vong 1a thom, hodc (iii) h¢ vong dang
vong cacbon ngung tu, ba vong ¢6 tir 11 dén 14 canh trong d6 it nhit mét vong 1a

thom;

mdi heteroaryl ddc 14p 12 (i) vong di vong thom cé 5 hodc 6 canh chira tir 1
dén 4 nguyén tir khac loai dc 1ap duoc chon tir N, O va S, trong d6 mdi N tily y &
dang oxit, hodc (ii) h¢ vong ngung tu, hai vong khac loai cé 9 hodc 10 canh chura tir
1 déne nguyén tr khac loai ddc 1dp dugc chon tir N, O va S, trong d6 mdt hoac ca
hai vong nay chira m6t hodc nhidu nguyén tir khac loai, it nhit mot vong 1a thom,
mdi N tiy v & dang oxit, vd mdi S trong vong khong thom tiy y 1a S(O) hozc
S(0)2;

mdi RA doc 1ap 1a H hodc C1-6 alkyl;
mdi RB doc 1ap 12 H hodc C1-6 alkyl; va

mdi cip RC va RD cung véi nito ma ching gén vao tao ra vong khong
thom, no hodc chua no ¢6 tir 4 dén 7 canh (vi du, vong chua no mot lén) tuy y chira
nguyén tir khac loai ngoai N ma RC va RD gin vao, trong d6 nguyén tir khac loai
b6 sung duoc chon tir N, O, va S; trong d6 vong nay tily ¥ dugc thé bang 1 hodc 2
phin tir thé, mdi phin tir thé doc lap 1a Ci-¢ alkyl, C(O)RA, C(O)ORA,
C(O)N(RA)RB, hoic S(O)2RA; va trong d6 S tily chon trong vong nay 1a tuy y ¢6
dang S(O) hoac S(0)2.

Sang ché con d& xuét duoc phim chira hop chét ¢6 cong thirc T hodc mubi
duoc dung ciia nd. Sang ché con dé xuit cic phuong phap lién quan dén hop chat
6 cong thie I d didu tri bénh AIDS, lam chdm sy khéi phét hodc sy tién trién ctia
bénh AIDS, phong ngira bénh AIDS, phong ngira sur 1y nhidém boi HIV, va viée
didu tri sy 1y nhiém bai HIV.

Cac phuong an, khia canh, nhom, nhom phu va cidc ddc diém cua sang ché
duoc md ta chi ti€t hon trong phan mo ta, vi du ti€p theo va cac diém yéu cau bao

hd dinh kém hodc s€ rd rang khi xem xét cac phan nay.

-11-
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M5 ta chi tiét sang ché

Hop chét ¢ cong thuc I trén day, va mudi duoc dung cia né, 1a chét trc ché
enzym phién ma ngugc HIV. Cac hop chit nay hitu dung dé trc ché enzym phién
ma nguoc HIV va dé e ché su sao chép ctia HIV in vitro va in vivo. Cu thé hon,
hop chit ¢ cong thirc I &c ché chiic ning polymeraza ciia enzym phién mi nguoc
HIV-1. Dya trén viéc thtrt nghiém cac hop chit dai dién theo sang ché trong thtr
nghiém duoc néu trong vi du 9 dudi ddy, da biét ring hop chét c6 cong thic I e
ché hoat tinh ADN polymeraza phu thuéc ARN cila enzym phién ma nguwoc HIV-1.
Céc hop chét dai dién theo sang ché (xem, vi du, hop chét cia céc vi du tir 1 dén 8)
con thé hién hoat tinh chéng lai dang HIV cé kha nang khang thube (vi du, céc
ching d6t bién ctia HIV-1 trong d6 enzym phién ma nguoc ¢ dot bién & lysin 103
— asparagin (K103N) va/hoic tyrosin 181 — xystein (Y181C)), va do d6 c6 thé
thé hién tinh khang chéo chdng lai cac phép tri liéu khang virut dd dugc phé chuin
hién nay gidm.

Phuong 4n thi nhét ca sing ché (theo cach khac duogc goi trong ban md ta
nay 1a “phuong 4n E1") 1 hop chit c6 cong thic I (theo cach khac va don gian hon
duoc goi 1a "Hop chét I"), hoac mudi duoc dung ctia no, trong dé mdi CycQ doc
lap 1a C3.8 xycloalkyl, trong d6 xycloalkyl nay tuy y dugc thé bang tir 1 dén 4
phin tir thé, mdi phin tir thé doc 14p 14 halogen, C1-4 alkyl, OH, O-C1-4 alkyl,
C1-4 haloalkyl, hosic O-C1-4 haloalkyl; va tit ca cac gia tri thay d6i khac trong
cong thie I 14 nhu duge xéc dinh ban dau (tirc 1531, nhu dugc xac dinh trong phé“m
ban chét k¥ thuat cia séng ché).

Phuong 4n thir hai ctia séng ché (phwong an E2) 12 hop chét c6 cong thirc I,
hodc mubi duge dung ctia né, trong d6 mdi CycQ doc 1ap 1a C3-7 xycloalkyl, trong
d6 xycloalkyl ndy tiy ¥ dugc thé bang tir 1 dén 3 phin tir thé, mdi phan tir thé doc
lap 1a halogen, C1-4 alkyl, OH, O-Ci-4 alkyl, C1-4 haloalkyl, hoic O-Ci-4
haloalkyl; va tt ca céc gia tri thay d6i khac 1a nhu dugc x4c dinh ban dau.

Phuong 4n tht ba ciia sang ché (phwong an E3) 13 hop chét c6 cong thic I,
hodc mubi duoc dung cta nd, trong d6 mdi CycQ doc lap 1a C3-7 xycloalkyl, trong

d6 xycloalkyl nay tiy y dwoc thé bang tir 1 dén 3 phan tir thé, mdi phin tir thé doc
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lap la Cl, Br, F, CH3, OH, OCH3, CF3, hoic OCF3; va tit ca cac gia tri thay ddi
khéc 1a nhu duge xéc dinh ban dau.

Phuong 4n thit tw clia sang ché (phuong 4n E4) 1a hop chét ¢6 cong thuce I,
hoic mubi duoc dung cia nd, trong do AryQ la phenyl hoac naphtyl, trong dé
phenyl hozc naphtyl nay tily ¥ dwoc thé bing tir 1 dén 3 phan tir thé, mdi phan tir
thé doc 1ap 1a halogen, CN, NO2, Ci-4 alkyl, C1-4 haloalkyl, OH, O-C1-4 alkyl,
O-C1-4 haloalkyl, N(RA)RB, C(O)N(RA)RB, C(O)RA, CO2RA, SRA, S(O)RA,
SO2RA, SO2N(RA)RB, hoic SOIN(RA)C(O)RB; va tit ca cic gia tri thay dbi
khéc 1a nhu duge xac dinh ban dau hodc nhu duoc xac dinh trong phuong an bét ky
trong s cac phuong an tir E1 dén E3. Theo mét khia canh ctia phuong 4n ndy, RA
hodc RB bat ky, ma 1a mot phin ctia AryQ, 1a H hoic C1-4 alkyl. Nhu duge huu ¥
dudi day, khi gia tri thay ddi bt ky xuét hién nhiéu hon mét lan trong cong thtc I,
dinh nghia ctia né & mdi 1an xuét hién ddc 1ap véi dinh nghia ctia né & lan xuit hi¢n
khac; nhu vdy, cin phai hiéu ring c4c dinh nghia cia RA va RB ddi véi AryQ theo
khia canh nay 1a doc 1ap véi, va khong nhét thiét 4p dung cho, dinh nghfa cta RA
va RB xuét hién & vi tri khac trong cong thic L.

Phuong 4n thir nim ctia sang ché (phuong 4n E5) 14 hop chét ¢6 cong thic I,
hoic mudi dugc dung cia nd, trong d6 AryQ 1a phenyl, ty v duwoc thé bang tir 1
dén 3 phan tir thé, mdi phin tir thé doc 14p 1a Cl, Br, F, CN, CH3, CF3, OH, OCH3,
OCF3, NH2, N(H)CH3, N(CH3)2, C(O)NH2, C(O)N(H)CH3, C(O)N(CH3)2,
C(0)CH3, C(O)CF3, CO2CH3, S(0)2CH3, hoic SOPNH2; va tit ca cic gid tri
thay dbi khéc 1a nhu duoc x4c dinh ban diu hodc nhu duoc xac dinh trong phuong
4n bt ky trong s cac phuong 4n tir E1 dén E3.

Phuong 4n th séu ciia séng ché (phuwong 4n E6) 13 hop chat ¢ cong thic 1,
hozc mubi duoc dung cta né, trong d6 AryQ 13 phenyl, tily v duoc thé bang 1 hoic
2 phén tir thé, mdi phan tir thé doc l4p 1a Cl, Br, F, CN, CH3, CF3, OH, OCH3,
hodc OCF3; va tit ca céc gia tri thay dbi khac 13 nhu duoc x4c dinh ban diu hodc

nhu duge x4c dinh trong phuong 4n bat ky trong sb cac phuong 4n tir E1 dén E3.
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Phuong 4n thir bay ctia sang ché (phwong an E7) 1a hop chét c6 cong thire I,
hodc mudi duoc dung cua no, trong d6 HetQ la vong di vong thom cd 5 hoac 6
canh chira tbng cong tir 1 dén 4 nguyén tir khéc loai, mdi nguyén tir khac loai nay
doc 1ap duoc chon tir N, O va S, trong d6 vong di vong thom tly y duoc thé bing
tir 1 dén 3 phin tir thé, m3i phan tir thé doc 1ap la:

(1) C1-4alkyl,

(2) C1-4 floalkyl,

3) 0-C1-4 alkyl,

@) 0-C1-4 floalkyl,

(5) OH,

(6) C(O)RA,

(7)  CO2RA, hoic

(8) SOZRA;

va tht ca cic gid tri thay ddi khac 14 nhu duoc xéc dinh ban diu hodc nhu
duoc x4c dinh trong phuong 4n bt ky trong s cac phuong an tir E1 dén E6. Theo
khia canh ctia phuong 4n E7, vong di vong thom chtra tong cong tir 1 dén 4 nguyén
tir khac loai doc lap dugc chon tir 1 dén 4 nguyén tir N, 0 hoac 1 nguyén tx O, va 0
hozc 1 nguyén tir S. Theo khia canh khéc clia phwong 4n nay, RA hodc RB bét ky,
ma la mot phén cua HetQ, la H hodc C1-4 alkyl. Theo khia canh khéc nita ctia
phwong 4n nay, vong di vong thom chira tbng cong tir 1 dén 4 nguyén tir khéc loai
doc lap dugc chon tur 1 dén 4 nguyén tr N, 0 hodac 1 nguyén t& O, va 0 hodc 1
nguyén tir S; va RA hoic RB bt ky, ma 1a mot phin ctia HetQ, 1& H hoic C1-4
alkyl.

Phuong 4n th tdm ciia sang ché (phuong an E8) 14 hop chit c¢6 cong thic I,
hodc mudi duoc dung ctia nd, trong d6 HetQ la vong di vong thom dugc chon tir
nhém bao gdém pyrolyl, pyrazolyl, imidazolyl, pyridinyl, pyrimidinyl, pyrazinyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, oxadiazolyl, va thiadiazolyl, trong d6

vong di vong thom nay tiy y duoc thé bang tir 1 dén 2 phan tir thé, mdi phin tir thé

-14-



19581

doc lap 1a C1-4 alkyl; va tAt ca cac gia tri thay ddi khac 1a nhu duge xac dinh ban
d4u hozc nhu duoc x4c dinh trong phuong an bét ky trong s6 cic phuong 4n tir E1
dén E6.

Phuong 4n thit chin ctia sang ché (phuong an E9) 1a hop chét ¢ cong thirc I,
hoic mubdi duoc dung ctia né, trong d6 HetR 1a vong di vong no, ¢6 4 dén 7 canh
chtta nguyén tir N va tily v chira nguyén tir khéc loai bb sung duoc chon tir N, O va
S, trong d6 (i) vong di vong nay dugc gin véi phan con lai ctia hop chit nay théng
qua nguyén tir N, (ii) nguyén tr S ty chon tuy y dugc oxy hoda thanh S(O) hodc
S(0)2, va (iii) vong di vong tily ¥ dugc thé bang tir 1 dén 3 phan tir thé, mdi phan
tir thé doc lap 1a:

(1) C1-4alkyl,

(2)  Ci1-4 floalkyl,

(3) 0-Ci-4 alkyl,

(4) 0O-C1-4 floalkyl,

(5) oxo,

(6) C(O)RA,

(7) CO2RA, hoic

(8) SO2RA,;

va tit ca cac gid tri thay dbi khac 1a nhu duge xéc dinh ban déu hoidc duogc
xéc dinh trong phuong 4n bét ky trong sb cac phuong 4n tir E1 d&n ES.

Phuong 4n thir mudi ctia sang ché (phuong an E10) 1 hop chat ¢é cong thirc
L, hodc mudi duge dung ctia no, trong d6 HetR 1a vong di vong no dugce chon tur

nhém bao gom:

*—N —N *— ) *—N N—V
(1) <>; ) G 3) N T VA (5)
O

/N /N / N\ /
N 0 *—N 8§ i VS

/6 M~ va@  \—/ O.vdoclaplaH, C13 alkyl,
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C(0)-C1-3 alkyl, C(O)-O-C1-3 alkyl, hodc S(0)2-C1-3 alkyl; va tAt ca cac gid tri
thay di khéac 12 nhu duge x4c dinh ban diu hodc nhu duoc x4c dinh trong phuong
an bét ky trong sd cac phuong an tir E1 dén E8. Theo mdt khia canh ctia phuong an
nay, V doc lap 1a H, CH3, C(O)CH3, C(O)OCH3, hodc S(O)2CH3. Theo khia canh
khéac ctia phuong an nay, V 1a CH3, C(O)CH3, C(O)OCH3, hodc S(O)2CH3. Theo
khia canh khéc nita cua phuong 4n nay, V la CH3.

Phuong 4n thi mudi mot ctia sang ché (phuong an E11) 14 hop chét c6 cong

thie I, hodc mudi duge dung ctia nd, trong &6 mdi J ddc 14p la:

®» O

() S,

(i)  S(O),
iv)  S(0)2,

(v)  O-(CH2)1-4,

(vi)  S-(CH2)1-4,

(vii) S(0)-(CH2)1-4,
(viii) 8(0)2-(CH2)1-4,
(ix) N(RA), hoic

(x)  NRA)-(CH2)1-4;

va tht ca céac gia tri thay ddi khac 1a nhu dugc xac dinh ban ddu hoic nhu
duoc xac dinh trong phuong 4n bat ky trong s& cic phuong an tir E1 dén E10.
Phuong 4n thir mudi hai cta sang ché (phuong 4n E12) 12 hop chit ¢6 cong

thire I, hodc mudi duge dung clia no, trong d6 mdi J doc 1ap la:

» O,

(i) S,

(i) SO,
iv)  S(0)2,
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(v)  OCH2,
. (vi) SCHy,
(vii) S(O)CHa,
(viii) S(O)2CH2,
(ix) N(RA), hoic
(x)  N(RA)CHz;

va tit ca céc gia tri thay dbi khéc 13 nhu duge x4c dinh ban ddu hodc nhu

dugc x4c dinh trong phuong 4n bt ky trong sb cac phuong 4n tir E1 ¢én E10.

Phuong én thir mudi ba cua sang ché (phwong 4n E13) 12 hop chét c¢6 cong
thire 1, hodc mubi duoc dung ciia né, trong d6 AryA 1a phenyl hoic naphtyl, trong
d6 phenyl hodc naphtyl nay tly y duoc thé bang tir 1 dén 3 phan tir thé, mdi phan tir
thé doc 1ap la:

(1)  C1-4alkyl,

(2)  C1-4 haloalkyl,
(3) Co-4 alkenyl,

(4)  C2-4 alkenyl duoc thé bang CN,
(5) 0-Ci-4 alkyl,

(6)  0O-Ci-4 haloalkyl,
(7)  OH,

(8)  halogen,

©®) CN,

(10) NO2,

(11) N(RA)RB,

(12) C(O)N(RARB,

(13) C(O)RA,
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(14) CO2RA,
(15) SRA,
(16) S(O)RA,
(17) SO2RA,
(18) SO2N(RA)RB,
(19) SO2N(RA)C(O)RB, hoic
(20) CycQ, véi didu kién 1 khong nhidu hon 2 phan tir thé nay 1a CycQ;

trong d6 mdi CycQ la C3-7 xycloalkyl, trong d6 xycloalkyl nay tuy y duoc
thé bang tir 1 dén 3 phén tir thé, mbi phan tir thé doc 1ap 14 halogen, C1-4 alkyl,
OH, O-C1-4 alkyl, C1-4 haloalkyl, hodc O-C1-4 haloalkyl; va tAt c& cac gia tri thay
dbi khac trong cong thtc I 1a nhu dugce xac dinh ban d4u. Theo mdt khia canh cua
phuong 4n ndy, RA hoic RB bit ky, ma 13 mot phan ctia AryA, 1a H hoic C1-4
alkyl.

Phuong 4n thir mudi bdn ctia sing ché (phuong an E14) 1a hop chét ¢ cong
thie I, hoic mudi duoc dung ctia no, trong d6 AryA 1a phenyl, trong d6 phenyl nay
tly ¥ duge thé bang tir 1 dén 3 phdn tir thé, m3i phan tir thé ddc lap 1a:

(1)  Ci1-4 alkyl,

(2)  C1-4 haloalkyl,

3) 0O-Ci-4 alkyl,

(4)  halogen,

() CN,

(6)  S-Ci-4 alkyl, hoac

(7)  CycQ, v6i diéu kién 1a khong nhiéu hon mdt phan tir thé 1a CycQ, va
trong d6 CycQ la C3-7 xycloalkyl;
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va tt ca cdc gid tri thay dbi khac 12 nhu duge xdc dinh ban dau. Theo khia
canh ctia phuong an E14, phin tir thé C1-4 haloalkyl 13 C1-4 floalkyl; tic 13, tir 1
dén 3 phén tir thé doc 1ap 1a (1) C1-4 alkyl, (2) C1-4 floalkyl, (3) O-C1-4 alkyl, (4)
halogen, (5) CN, (6) S-C1-4 alkyl, hodc (7) CycQ, véi didu kién la khong nhiéu
hon mét phan tir thé 14 CycQ, va trong d6 CycQ 1a C3.7 xycloalkyl.

Phuong 4n thit mudi 1am ciia sang ché (phuong 4n E15) 14 hop chit ¢6 cong

thire I, hodc mubi duoc dung ciia nd, trong d6 AryA 14 phenyl, trong d6 phenyl nay
tly ¥ duoc thé bang tir 1 d&n 2 phan tir thé, mbi phan tir thé doc 1ap la:

(1)  CH3,

2 CF3,

(3) CHF2,
(4)  CHCF3,
(5)  OCH3,
6 Cl

(7)  Br,

(8) T,

©® CN,

(10) SCHa3, hoac

(11)  xyclopropyl, v6i didu kién 1a khong nhidu hon mét phin tir thé 1a
xyclopropyl;
va tAt ca cic gid tri thay dbi khac 14 nhu duoc x4c dinh ban dau.

Phuong 4n thit mudi séu ca sang ché (phwong 4n E16) 13 hop chét c6 cong
thite I, hodc mudi duge dung ciia n6, trong d6 AryA 14 phenyl ¢6 hai phan tir thé,
mot trong hai phin tir thé nay 13 & vi tri 3 ctia vong phenyl va phén tir thé con lai 13
& vitri 5 clia vong phenyl; va tit ca cac gi tri thay dbi khac 1a nhu dugc xac dinh
ban dAu. Theo khia canh cta phwong 4n E16, hai phan tir thé trén vong phenyl
trong AryA doc lap dwoc chon tir danh sach cac phan tir thé trong phuong 4n E13.
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Theo khia canh khéc clia phuwong 4n nay, hai phan tir thé trén vong phenyl trong
AryA doc 1ap dugc chon tir danh sach cac phan tir thé trong phuong an E14. Theo
khia canh khéc nita clia phuong an nay, hai phén tir thé trén vong phenyl trong
AryA dbc 1ap dugc chon tir danh séch céc phn tir thé trong phuong 4n E15.

Phuong an thir mudi bay cia sang ché (phuong an E17) 1 hop chat ¢6 cong
1
N

thie I, hodc mudi dugc dung ctia né, trong d6 AryA la X2 = ; trong do
mdi X1 va X2 doc 1ap la:

(1) H

2)  Ci-4alkyl,

(3)  Ci1-4 haloalkyl,

4 C2-4 alkenyl,

(5)  Co-4 alkenyl dugc thé bang CN,

(6) OH,

(7 0-C1-4 alkyl,

(8) 0-C1-4 haloalkyl,

(9)  halogen,

(10) CN,

(11) NO2,

(12) N(RA)RB,

(13) C(O)N(RA)RB,

(14) C(O)RA,

(15) CO2RA,

(16) SRA,

(17)  S(O)RA,
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(18) SO2RA,
(19) SOZN(RA)RB,
(20)  SO2N(RA)C(O)RB, hoic
(21)  CycQ; trong do:

mdi CycQ 1a C3-7 xycloalkyl, trong d6 xycloalkyl nay tuy y duoc thé bing
tir 1 dén 3 phan tir thé, m3i phan tir thé doc 1ap 14 halogen, C1-4 alkyl, OH, O-C]-4
alkyl, C1-4 haloalkyl, hodc O-C1-4 haloalkyl,

va tht ca cac gid tri thay ddi khac 14 nhu duge x4c dinh ban dau.

Phuong 4n thir mudi tim cta sang ché (phuong 4n E18) 1a hop chét c6 cong
thtre I, hodc mudi duoc dung ctia no, trong d6 AryA 1a 3-clo-5-xyanophenyl; va tat

ca cac gia tri thay dbi khéc 1& nhu duoc xac dinh ban dau.

Phuong 4n thit muoi chin ctia sang ché (phuong 4n E19) 13 hop chét ¢6 cong
thie I, hodic mudi duoc dung ctia nd, trong d6 AryX doc ldp cé cung dinh nghia
nhu AryQ nhu dugc néu trong phuong an E4; va tit ca cac gid tri thay d6i khac 1a
nhu duoc xdc dinh ban dau hodc nhu duoc x4c dinh trong phuong an bAt ky trong

s0 cac phuong &n néu trén.

Phuong 4n thir hai muoi ctia sang ché (phuong an E20) 1a hop chat ¢6 cong
thie I, hodc mudi duoc dung cua nd, trong d6 AryX doc lap c6 cung dinh nghia
nhu AryQ nhu dugc néu trong phwong 4n E5; va tit ca cac gid tri thay ddi khac 1a
nhu duge xac dinh ban dau hodc nhu duge xéc dinh trong phuong an bat ky trong

sO cac phuong an néu trén.

Phuong 4n thtr hai muoi mbt cta sang ché (phuong an E21) 14 hop chit ¢6
cong thic I, hoic mubi duge dung ctia né, trong d6 AryX doc lap c6 cing dinh
nghia nhu AryQ nhu duge néu trong phuong 4n E6; va tt ca cac gia tri thay ddi
khac 12 nhu duoc xac dinh ban ddu hodc nhu dugc xac dinh trong phuong én bét ky

trong s6 cac phuong an néu trén.

Phuong 4n thir hai muoi hai ctia sang ché (phuong 4n E22) 13 hop chét ¢6

cong thie I, hodc mubi duge dung cta no, trong d6 HetX doc lap cé cung dinh

-21-



19581

nghia nhu HetQ nhu duoc néu trong phuong an E7; va tat ca cac gia tri thay dbi
khéc 14 nhu duoc x4c dinh ban dau hodc nhu duoc x4c dinh trong phuwong 4n bat ky

trong sO cac phuong an néu trén.

Phuong 4n thi hai muoi ba cia sang ché (phuwong 4n E23) 14 hop chét ¢o
cong thuc I, hoac mudi dugc dung cua nd, trong d6 HetX doc lap cd cung dinh
nghia nhu HetQ nhu dugc néu trong phuong 4n ES; va tit ca céc gid tri thay dbi
khac 12 nhu duge xé4c dinh ban ddu hodc nhu duge xac dinh trong phuong an bét ky

trong sO cac phuong an néu trén.

Phuong 4n thit hai muoi tu cia sang ché (phuong an E24) 1a hop chét ¢
cong thic I, hodc mudi duge dung cta nd, trong d6 AryZ ddc ldp c6 cung dinh
nghia nhu AryQ nhu dugc néu trong phuong an E4; va tAt ca céc gia tri thay ddi
khéc 12 nhu duge x4c dinh ban ddu hoic nhu duoc x4c dinh trong phuong an bét ky

trong sO cac phuong an néu trén.

Phuong 4n thtt hai muoi ldm cta sang ché (phuong an E25) 13 hop chét c6
cong thte I, hodc mudi duge dung ctia nd, trong d6 AryZ ddc ldp cé cung dinh
nghia nhu AryQ nhu dugc néu trong phuong én ES; va tAt ca cac gid tri thay dbi
khéc 1a nhu duge x4c dinh ban diu hodc nhu dwoc xé4c dinh trong phuong 4n bat ky

trong sO cac phuong an néu trén.

Phuong an thir hai muoi sdu cua sang ché (phuong 4n E26) 12 hop chit co
cong thtc I, hoac mudi duge dung ctia nd, trong d6 AryZ doc lap cé cung dinh
nghia nhu AryQ nhu dugc néu trong phuong an E6; va tAt ca céc gia tri thay ddi
khéc 1a nhu duoc x4c dinh ban ddu hodc nhu duoc xac dinh trong phuong 4n bét ky

trong sO cac phuong &n néu trén.

Phuong 4n thir hai muoi bay ciia sang ché (phwong an E27) 12 hop chét ¢6
cong thuc 1, hodc mudi duoc dung ctia no, trong d6 HetZ doc lap c6 cung dinh
nghia nhu HetQ nhu dugc néu trong phuong 4n E7; va tht ca cac gia tri thay dbi
khéc 1a nhu duoc xac dinh ban ddu hodc nhu duge xac dinh trong phuong an bét ky

trong sO cac phuong an néu trén.

Phuong 4n tht hai muoi tim ciia sang ché (phuong an E28) 1a hop chét ¢co

cong thirc I, hodc mudi duge dung ciia nd, trong d6 HetZ doc 1ap c6 clung dinh
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nghia nhu HetQ nhu duoc néu trong phuong an E8; va tit ca cac gid tri thay dbi
khac 1a nhu duge x4c dinh ban d4u hozc nhu duoc x4c dinh trong phurong 4n bat ky

trong sO cac phuong an néu trén.

Phuong 4n thi hai muoi chin ctia séng ché (phuong an E29) 13 hop chat ¢6

cong thire I, hodc mudi duge dung cta né, trong d6 mdi R2 va R3 doc 1ap la:
1) H
(2) Ci-4alkyl,
(3)  C1-4 haloalkyl,
4) CHpOH,
(5)  CH20-C].4 alkyl,
(6) CHJCN,
(7)  CH2N(RA)RB,
8) CH2C(O)N(RA)RB,
)  CHaC(O)RA,
(10) CH2CO2RA,
(11) CH2S(O)RA,
(12) O-Ci-4 alkyl,
(13) 0O-C1-4 haloalkyl,
(14) halogen,
(15) CN,
(16) NO2,
(17) N(RA)RB,
(18) C(ONRA)RB,

(19) C(O)RA,
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21)
(22)

(23)

(24)

(25)

(26)

@27)

(28)

(29)

(30)

GB1)

(32)

(33)

C(0)-C1-4 haloalkyl,

C(O)ORA,
SRA,

S(0)2RA,

19581
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AN
N S
(34) 7 —
@) ' —\ //O
N
35 ¢ 0 pouc
(36) C3.7 xycloalkyl;
V 1a H, CH3, C(O)CH3, C(O)OCH3, hoic S(0)2CH3; R4 13 H, C1-4 alkyl,
Cl, Br, F, CN, hodc C1-4 floalkyl; va tat ca cac gia tri thay ddi khac 1a nhu duoc
x4c dinh ban diu hodc nhu dugc x4c dinh trong phuong an bét ky trong sb céc

phuong 4n tir E1 ¢én E18.

Phuong 4n thit ba muoi ctia sang ché (phuong 4n E30) 13 hop chit c6 cong

thie I, hodc mudi duoc dung ctia nd, trong do:
R2 la:
(1) C1-4 alkyl,
(2) C1-4 haloalkyl,
(3)  0-C1-4alkyl,
(4)  0-C1-4 halooalkyl,
(5)  halogen,
(6)  S-C1-4 alkyl, hodc
(7 C3-7 xycloalkyl;
R3 la:
1 H
(2) Ci-4alkyl,
3) C1-4 haloalkyl,
4) 0-C1-4 alkyl,

(5)  0-C1-4 haloalkyl,
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(6)  halogen,
(7 S-C1-4 alkyl, hoac
(8) C3-7 xycloalkyl;

R4 1a H; va tat ca céc gia tri thay ddi khac 1a nhu duoc xéc dinh ban du
hodc nhur duge xac dinh trong phuong an bat ky trong s céc phuong 4n tir E1 dén
E18.

Phuong 4n thir ba muoi mét ctia sang ché (phuong 4n E31) 14 hop chit ¢6

cong thire I, hoac mubi dugc dung cuta né, trong do:
R2 la:
(1) Ci-4 alkyl,
(2)  C1-4 floalkyl,
3) 0O-Ci-4 alkyl,

(4) 0O-Ci-4 floalkyl,

G G
(6) Br,
(1 F,

(8) S-C1-4 alkyl, hodc
(9) C3-6 xycloalkyl; va
R3 la:

(1)  Ci-4 alkyl,

2) C1-4 floalkyl,

(3) 0-Ci-4alkyl,

(4) 0O-Ci-4 floalkyl,

¢) Cl

(6) Br,
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(7 F
(8) S-C1-4 alkyl, hodc
(9)  C3-6 xycloalkyl,;
R4 14 H; va tit ca cac gid tri thay ddi khac 1a nhu duoc xac dinh ban diu

hozc nhu duoc x4c dinh trong phuong an bat ky trong sé cic phuong 4n tir E1 dén
E18.

Phuong 4n thir ba muoi hai clia sang ché (phwong 4n E32) 1a hop chit ¢6

cdng thuc I, hodc mudi duge dung ctia nd, trong do:

R2 la:

(1)  CH3,

2) CFs,

(3) CF2CH3,
(4) CH2CFg3,
(5)  OCH3,
(6)  OCF3,
(7m  Cl

(8) Br,

) F

(10) SCH3, hodc

(11) xyclopropyl; va

R3 la:

1 H

() CH3,

(3) CF3,

(4) CF2CHs3,
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(5) CH2CF3,
(6)  OCH3,
(7)  OCEF3,
® Cl

(9 Br,

(10) F,

(11) SCH3, hoac
(12) xyclopropyl;

R4 1 H; va tit ca cic gia tri thay ddi khac 1a nhu dugce x4c dinh ban diu
hodc nhu duge x4c dinh trong phuwong 4n bét ky trong sé céc phuong 4n tir E1 dén
E18.

Phuong 4n thir ba muoi ba ctia séng ché (phuong an E33) 1a hop chét c6

cong thire I, hodc mudi dugce dung cua nd, trong do:

R2 la:

(1) CH3,

2) CFs,

(3) CF2CH3,
(4) CH2CF3,
(5) OCHs,
(6) OCF3,
(M CL

(8) B,

© F

(10) SCH3, hoac

(11) xyclopropyl; va
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R3 la:

O H

@) Cl,

(3)  Br, hoac
4 F

R4 1a H; va tit ca céc gia tri thay ddi khéc 1a nhu dugc xac dinh ban dau
hoic nhu duge xac dinh trong phuong an bat ky trong s6 cac phwong an tir E1 dén
E18. Theo khia canh ctia phuong 4n E33, R3 1a H.

Phuong 4n thtt ba muoi tu cta sang ché (phuong 4n E34) 13 hop chit c6

cong thire I, hodc mudi duge dung ciia no, trong do:

R2 1a CF3, Cl, hodc Br; R3 1a H, CI, Br, hoic F; R4 1a H; va tit ca cac gid tri
thay d6i khac 1a nhu duge x4c dinh ban diu hodc nhu dwoc xac dinh trong phuong
an bit ky trong sd cac phuong 4n tir E1 dén E18. Theo khia canh cta phuong an
E34,R3 1a H.

Phuong 4n thi ba muoi lim ctia sang ché (phuong 4n E35) 13 hop chét ¢6
cong thure I, hoac mudi duge dung ctia né, trong d6 RS 1a H hodc C1-4 alkyl; va tAt
ca cac gia tri thay d6i khéc 1a nhu duoc xac dinh ban diu hoic nhu duoc xac dinh
trong phuong 4n bét ky trong sb céc phuong 4n néu trén.

Phuong 4n thtr ba muoi sau ctia sang ché (phuong an E36) 1a hop chit ¢6
cdng thirc I, hodc mudi duogc dung ctia nd, trong d6 RS 1a H hodc C1-3 alkyl; va tat
ca cac gia tri thay ddi khéc 1a nhu duogc xac dinh ban dAu hodc nhu duoc xac dinh
trong phuong 4n bét ky trong s cc phuong 4n néu trén.

Phuong 4n thitr ba muoi bay ctia sang ché (phwong 4n E37) 1a hop chit ¢6
cdng thuc I, hodc mubi duge dung ctia né, trong d6 RS 1a H, CH3, hoic CHyCH3;
va tht ¢4 cac gia tri thay ddi khéc 1a nhu duge x4c dinh ban diu hodc nhu duoc xac
dinh trong phuong 4n bt ky trong sb cac phuong 4n néu trén.

Phuong an thir ba muoi tim ctia séng ché (phuong 4n E38) 1 hop chit c¢6

cong thuc I, hoac mudi dugce dung ctia né, trong d6 mdi RA va RB doc 1ap 1a H
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hoic C1-4 alkyl; va tit ca cac gié tri thay ddi khac la nhu dugc x4c dinh ban diu
hoic nhu dugce x4c dinh trong phuong 4n bat ky trong sé céc phuong 4n néu trén.

Phuong 4n thit ba muoi chin ctia sang ché (phwong 4n E39) 13 hop chét ¢6
cong thire 1, hodc mubi dugce dung ctia nd, trong dé6 mdi RA va RB doc lap 1a H
hodc C1-3 alkyl; va tit ca cac gia tri thay ddi khac 1a nhu dugc x4c dinh ban du

hoic nhu dugce x4c dinh trong phuong 4n bat ky trong sé cac phuong 4n néu trén.

Phuong 4n thir bén muoi cta sang ché (phuong 4n E40) 13 hop chét ¢6 cong
thirc 1, hogic mubi dugc dung ctia né, trong d6 mdi RA va RB doc 1ap 1a H hoic
CH3; va tit ca cac gia tri thay d6i khac 12 nhu duoc xdc dinh ban dau hodc nhu

dugc xac dinh trong phuong an bit ky trong sb cac phwong an néu trén.

Nhém th@ nhit ctia hop chét theo sang ché (theo cach khac duge goi trong

ban mo ta nay 1a "nhém C1") bao gdm hop chét c6 cong thue II:

0 55
X7 0 N
\\
EY Y oy
X2 = N~NH
R2

R® (1D),

va mudi duge dung cta nd, trong dé:
mdi X1 va X2 doc lap la:

1 H

(2) Ci-4 alkyl,

(3)  C1-4 haloalkyl,

4) C2-4 alkenyl,

(5)  C2-4 alkenyl duoc thé bing CN,
(6)  OH,

(7)  O-C1-4 alkyl,

(8) 0-C1-4 haloalkyl,
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(9)  halogen,
(10) CN,
(11) NO2,
(12) N(RA)RB,
(13) C(O)N(RA)RB,
(14) C(O)RA,
(15) CO2RA,
(16) SRA,
(17)  S(O)RA,
(18) SO2RA,
(19) SO2N(RA)RB,
(20) SO2N(RA)C(O)RB, hoic
(21)  CycQ; trong dé;

mdi CycQ 1a C3-7 xycloalkyl, trong d6 xycloalkyl nay tiy y duoc thé bang
tir 1 dén 3 phan tir thé, m3i phan tir thé doc 14p 1a halogen, C1-4 alkyl, OH, O-C1-4
alkyl, C1-4 haloalkyl, hodc O-C1-4 haloalky]l,

mdi R2 va R3 doc 14p la:
I H

(2)  Ci1-4 alkyl,

(3)  Ci-4 haloalkyl,
(4) CH2OH,

(5) CH20-C1-4 alkyl,
(6) CH2CN,

(7)  CH2N(RA)RB,
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(10)
(11
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)
(20)
21)
(22)

(23)

24

(25)

(26)

27

CH2C(O)N(RA)RB,
CH2C(O)RA,
CH2CO2RA,
CH2S(0)2RA,
0-C1-4 alkyl,
0-C1-4 haloalkyl,
halogen,

CN,

NO2,

NRA)RB,
C(O)N(RA)RB,
C(O)RA,

C(0)-C1-4 haloalkyl,
C(O)ORA,

SRA,

S(O)2RA,

*—N

19581
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O
(30) *%NG,
b
61 ,
O>;/_\
N N—V
¢ ¥~
@]
N\
N
(33) *>\_ \—/O,
O
I\
(34) *>\_NUS,
A /O
(35) *>—N\——/S\\ . hodic

(36) C3.7 xycloalkyl;

mdi V doc 1ap 1a H, CH3, C(O)CH3, C(O)OCH3, hodc S(0)2CH3;
RS 1a H hodc C1-4 alkyl;

mdi RA doc lap 1a H hodc C1-4 alkyl; va

mdi RB déc lap 12 H hodc C1-4 alkyl.

Nhém phu thir nh4t ctia nhém th nhét (theo cach khac dugc goi trong ban
md ta ndy 1a "nhém phu C1-S1") bao gdm hop chét c6 cong thire II va mudi duoc

dung cua no, trong do:
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mbi X1 va X2 doc lap la:

(1)  Ci-4alkyl,

(2) C1-4 haloalkyl,

3) 0O-Ci-4 alkyl,

(4)  halogen,

(5) CN,

(6)  S-C1-4 alkyl, hodc

(1) CyeQ

va v6i diéu kién 1a

(i)  khong nhiéu hon mét phan tir thé 1a CycQ, va trong d6 CycQ 1a C3.7
xycloalkyl; va

(i) it nhAt mot trong s6 X1 va X2 khong phai 1a H;
R2 la:

(1)  Ci-4 alkyl,

(2)  C1-4 haloalkyl,

(3)  0-C1-4alkyl,

(4)  0O-Ci-4 halooalkyl,
(5)  halogen,

(6)  S-Ci-4 alkyl, hodc
(7)  C3-7 xycloalkyl,
R3 la:

(1) H,

2)  Ci-4alkyl,

(3)  C1-4 haloalkyl,
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4) 0-C1-4 alkyl,

(5) 0-Ci-4 haloalkyl,

(6)  halogen,

(7)  S-C1-4 alkyl, hoac

(8)  C3-7 xycloalkyl; va

R5 1a H ho#c C1-3 alkyl. Theo dic diém cta nhém phu C1-S1, tat ca cac 1an
xuét hién ctia C1-4 haloalkyl dugc thay thé bang C1-4 floalkyl; tit ca céc 1an xudt

hién ctia O-C1-4 haloalkyl duoc thay thé bang O-C1.4 floalkyl; va tit ca cac gia tri
thay dbi khéc 14 nhu duoc xac dinh ban du trong nhém phu C1-S1.

Nhom phu thit hai ctia nhém thi nhit (nhém phu C1-S2) bao gém hop chit

c6 cong thue 11 va muoi duge dung cua nd, trong dé:

mdi X1 va X2 doc lap la:

(1 CL

(2) Br

3) F

4) CN,
(5) CH3,
(6) CHF2,
(1) CF3,
(8)  OCH3,

) SCH3, hoac

(10)  xyclopropyl, véi diéu kién 1a khong nhiéu hon mét phin tir thé 1a

xyclopropyl.
R2 la:

(1) CHs,
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@) CFs,

(3)  CF2CH3,
(4)  CH2CF3,
(5) OCH3,
(6)  OCF3,
7 C

(8)  Br

© F

(10) SCH3, hoac

(11) xyclopropyl;

R3 la:

(1 K

(2) CHs,

(3) CF3,

(4)  CF2CH3,
(5)  CH2CF3,
(6) OCHs3,
(7)  OCF3,
® Cl

© Br

(10) F,

(11) SCH3, hodc
(12) xyclopropyl; va

R5 1a H, CH3, hoic CH2CH3.
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Nhém thtt hai ctia hgp chét theo sang ché (nhém C2) bao gdm hop chét ¢6
cong thuc I11:

X! o R®
o) N
, = N~NH
X2 R
R3

va mudi duge dung ctia no, trong do céac gia tri thay dbi 1a nhu duoc xac
dinh trong nhém C1.

(II).

Nhém phy thtt nhét ctia nhém thit hai (nhém phu C2-S1) bao gém hop chét
c¢6 cong thie I va mubi duoe dung cta né, trong d6 cac gia tri thay dbi 1a nhu
dugc xac dinh trong nhém phu C1-S1.

Nhém phuy thtt hai ctia nhém th hai (nhém phu C2-S2) bao gdm hop chit
c6 cdng thire T va mubi duge dung clia nd, trong d6 cac gia tri thay doi 14 nhu
dugc xac dinh trong nhém phu C1-S2.

Nhém phuy tht ba ctia nhém thit hai (nhém phu C2-S3) bao gdm hop chét c¢6
cong thac III va mubi duoc dung ciia né, trong d6 R3 1a H, CI, Br hoic F; va cac
gia tri thay d6i khac 1a nhu dugc xdc dinh trong nhom C2. Theo dic diém cia
nhém phu nay, R3 12 H. Theo ddc diém khac ctia nhém phu nay, RS 1a CH3 hoic
CH2CH3. Theo dic diém khac nita cia nhém phu nay, R3 1a H, va RS 1a CH3 hoic
CH2CH3.

Nhém phu tht tu ctia nhém th hai (nhém phu C2-S4) bao gdm hop chit c¢6
cong thtc 11T va mudi duoc dung ctia né, trong d6 R3 1a H, Cl, Br hoic F; va cac
gi4 trj thay d6i khac 14 nhu dwoc x4ac dinh trong nhém phu C2-S1. Theo dic diém
cia nhém phu ndy, R3 14 H. Theo ddc diém khac cta nhém phu nay, RS 1a CH3
hozc CH2CH3. Theo dic diém khéc nita cia nhém phu nay, R3 1a H, va RS 1a CH3
hodc CH2CH3.

Nhém phu tht nim ctia nhém thit hai (nhém phu C2-S5) bao gdm hop chét

co6 cong thac III va mubi dugc dung ctia nd, trong @6 R3 1a H, CI, Br hoic F; va cac
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gié tri thay ddi khéc 1a nhu duoc x4c dinh trong nhom phu C2-S2. Theo dic didm
cia nhém phu nay, R3 14 H. Theo dic diém khac ctia nhém phu nay, RS 1a CH3
hogc CHpCH3. Theo dic diém khac nita ciia nhém phu nay, R3 13 H va RS 1a CH3
hoac CH2CH3.

Phuong 4n thir bén mwoi médt cia sang ché (phuong 4n E41) 14 hop chit c6
cong thuce I, hodc mudi duoc dung cta no, trong do hop chét nay duogc chon tir

nhém bao gom hgp chat néu & dé muc nay duoc néu trong céc vi du tir 1 dén 8.

Phuong 4n thtr bén muoi hai ctia sing ché (phuong 4n E42) 1a hop chit ¢6
cdng thie I, hodc mudi duoc dung ctia nd, nhu dugce xdc dinh ban dau hodc nhu
duoc x4c dinh trong phuong 4n, khia canh, nhém, nhém phu hodc dic diém bAt ky
néu trén, trong d6 hop chit hoic mudi ciia né 1a & dang hau nhu tinh khiét. Trong
ban mo ta nay "hdu nhu tinh khiét" mot cach thich hop c¢6 nghia 1a it nhit khoang
60% trong lugng, thuong it nhit khoang 70% trong luong, tdt hon néu it nhat
khoang 80% trong luong, t6t hon nita néu it nhit khoang 90% trong lugng (vi du,
nam trong khoang tir 90% dén 99% trong luong), thdm chi t&t hon nita néu it nhat
khoang 95% trong luong (vi du, nim trong khoang tir 95% dén 99% trong luong,
hodc tir khoang 98 dén 100% trong lwong), va t6t nhit néu it nhét khoang 99%
trong lwong (vi du, 100% trong luong) san phdm chira hop chét ¢ cong thire I hodc
mudi cta nd (vi du, s&n phém duoc tach riéng tir hdn hop phan tng thu duogc hop
chét hodc mudi nay) chira hop chit hodc mudi nay. Muc do tinh khiét cua hop chét
va mudi c6 thé dwoc xéc dinh bang cach sir dung phuong phap phén tich chuén nhu
sic ky 16p mong, dién di gel, sic ky 16ng cao 4ap, va/hodc phép do khdi phd. Néu
nhiéu hon mdt phuong phéap phan tich dwoc sir dung va cac phuong phép nay tao ra
su chénh 1éch dang ké vé& mat thir nghiém trong mirc d6 tinh khiét d3 xac dinh
duogc, thi phuong phép tao ra mac do tinh khiét cao nhit s& c6 tinh quyét dinh. Hop
chét hodc mubi c6 do tinh khiét 100% la hop chit hodc mudi khong c6 tap chét c6
kha ning phat hién duge nhu duoc xac dinh bing phuong phap phén tich chuln.
Dbi voi hop chét theo sang ché c6 mot hodc nhidu tAm bt ddi ximg va c6 thé xult
hién duéi dang hdn hop ctia cac chat ddng phan 1ap thé, hop chit hiu nhu tinh khiét
c6 thé 12 hdn hop hau nhu tinh khiét ctia cic chat ddng phén 14p thé hodc chét ddng
phan khéng dbi quang hozic chit ddng phan dbi anh riéng r& hiu nhu tinh khiét.
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Sang ché con bao gdm céc tién duge chét cua hop chét ¢6 cong thire I. Thuét
ngtt "tién duoc chit" chi din xuit cta hop chét co cong thue I, hodc mudi duoc
dung cua no, dugc chuyén héa in vivo thanh hop chét I. Céc tién duoc chit cta hop
chét c6 cong thuc I cé thé thé hién kha nang hoa tan, do hép thu, va/hodc tinh ua
chat béo dugc ting cudng so v&i ban than hop chit nay, nhd d6 lam tang do sinh
kha dung va cong hidu. Su chuyén héa in vivo ctia tién duge chit c¢6 thé 1a két qua
clia phan ting héa hoc duge xtic tic bdi enzym, phan (mg hoéa hoc trao ddi chit,
va/hodc phan tmg héa hoc tir phéat (vi du, dung méi phan). Khi hop chat chl'Ia; vi
du, nhém hydroxy, tién dugc chit c6 thé 1a din xuét ctia nhém hydroxy nhu este (-
OC(O)R), cacbonat este (-OC(O)OR), phosphat este (-O-P(=0)(OH)32), hoac ete
(-OR). Céc vi du khac bao gdm céc vi du sau: Khi hop chit c6 cong thic I chira
nhém axit carboxylic, tién dugc chat c6 thé 13 este hodc amit, va khi hop chét c6
cong thirc I chira nhom amino bac mdt hodc nito thich hop khac ma cé thé dugc tao
din xuét, tién duoc chét c6 thé 13 amit, cacbamat, ure, imin, hodc bazo Mannich.
Mot hodic nhiéu nhém chire trong hop chét I ¢6 thé dugc tao dan xuét dé tao ra tién
duoc chit cta né. Quy trinh théng thudng dé chon loc va diéu ché din xuit tién
duoc chét thich hop dugc mo ta, vi du, trong Design of Prodrugs, dugc bién tap boi
H. Bundgaard, Elsevier, 1985; J. J. Hale et al., J. Med. Chem. 2000, vol. 43,
pp.-1234-1241; C. S. Larsen and J. Ostergaard, "Design and application of
prodrugs" trong: Textbook of Drug Design and Discovery, tai ban lan thtr ba, duoc
bién tap boi C. S. Larsen, 2002, pp. 410-458; va Beaumont et al., Current Drug
Metabolism 2003, vol. 4, pp. 461-458; phin boc 16 ctia mdi tai liéu nay duoc dua

vao ban md ta nay bang cach vién dan.
Céc phuong &n khac cta sdng ché gom céc phuong an sau:

(@) Duoc phim chira Iugng hitu hiéu ctia hop chét cé cong thirc I nhu
duge xac dinh & trén, hodc tién dugc chit hodc mudi duoc dung cta nd, va chit

mang dugc dung.

(b)  Dugc phdm chira san phdm duge bao ché bang cach két hop (vi du,
tron) lugng hitu hi€u ctia hop chét ¢6 cong thire I nhu dugce xac dinh & trén, hoac

tién dugce chat hodc mudi duge dung cta nd, va chat mang dugc dung.
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(¢) Duoc phim theo (a) hoic (b), con chira lwong hitu hiéu cta chét
khang HIV duoc chon tir nhém bao gém chit khang virut HIV, chét diéu bién mién

dich, va chit chéng nhidm tring.

(d) Duoc phim theo (c), trong d6 chét khang HIV 14 chét khang virut
duoc chon tir nhém bao gém chit e ché HIV proteaza, chit e ché enzym phién
mi nguoge HIV nucleosit, chit trc ché enzym phién ma ngwoc HIV phi nucleosit,
chét e ché integraza HIV, chit e ché sy dung hop ctia HIV, va chit c ché dudng

vao cua HIV.

(e) Hén hop cua (i) hop chét c6 cong thue I nhu duge xac dinh ¢ trén,
hodc tién dugc chit hodc mudi duoc dung cta nd, va (ii) chit khang HIV duoc
chon tir nhém bao gém chét khang virut HIV, chét diéu bién midn dich, va chét
chéng nhidm tring; trong d6 mdi hop chit I va chit khang HIV duoc sir dung véi
lwong 1am cho hdn hop nay hitu hiéu dé tc ché enzym phién mi nguoc HIV, dé
didu tri hodic phong ngira su 14y nhidm bai HIV, hodc dé didu tri, phong ngira, hodc

lam chim su khéi phét hodc su tién trién ctia bénh AIDS.

® Hon hop theo (e), trong d6 chit khang HIV 1a chét khang virut duoc
chon tir nhém bao gdm chit e ché HIV proteaza, chit e ché enzym phién ma
nguoc HIV nucleosit, chét e ché enzym phi€n ma ngugc HIV phi nucleosit, chét
Grc ché integraza HIV, chat (e ché su dung hop ctia HIV, va chét e ché duong vao
cua HIV.

Ngoai ra sang ché ciing mo ta:

(g) Phuong phép @c ché enzym phién mi nguoc HIV & ddi twong can
didu tri bao gdm budc cho dbi tugng ding lwong hitu hiéu ctia hop chit c6 cong
thire I hodc tién duoc chit hodc mubdi duoc dung cua no.

(h)  Phuong phap phong ngira hodc diéu tri sy 14y nhidm boi HIV (vi du,
HIV-1) & d6i tuong can diéu tri bao gém budce cho d6i tuong dung lugng hitu hig¢u
cua hop chét c6 cong thirc I hodc tién duoc chét hoac mudi duoc dung ctia nd.

) Phuong phap theo (h), trong d6 hop chit ¢6 cong thirc I duoc st dung
két hop véi lwong hitu hidu cia it nhit mot chit khang virut khac duoc chon tir

nhém bao gdm chét e ché HIV proteaza, cht tc ché integraza HIV, chét trc ché
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enzym phién ma ngugc HIV phi nucleosit, chit (rc ché enzym phién ma nguoc HIV

nucleosit, chat (e ché su dung hop ctia HIV, va chét e ché duong vao ctia HIV.

) Phuong phép phong ngira, didu tri hodc 1am chim su khéi phat hodc
su tién trién ctia bénh AIDS & dbi tugng cin didu tri bao gdm budc cho déi tuong
ding luong hitu hidu ctia hop chét c6 cong thire T hodc tién duoc chit hodc mubi

duoc dung ctia nd.

(k)  Phuong phép theo (j), trong d6 hop chat dugc sir dung két hop véi
luong hitu hig¢u cua it nhét mot chét khang virut khac dugc chon tir nhém bao gém
chat trc ché HIV proteaza, chit trc ché integraza HIV, chit wtc ché enzym phién ma
nguoc HIV phi nucleosit, chét e ché enzym phién ma nguwoc HIV nucleosit, chét

trc ché sy dung hop ctia HIV, va chét tc ché duodng vao cta HIV.

) Phuong phép trc ché ctia enzym phién ma nguge HIV & dbi tuong can
didu tri bao gdm bude cho dbi tuong dung duoc phim (a), (b), (c) hodc (d) hoic td
hop ctia duoc phdm (e) hoic (f).

(m) Phuong phip phong ngira hodc diéu tri sy 1ay nhidm boi HIV (vi du,
HIV-1) & dbi tuong cin didu tri bao gdm budc cho dbi tugng ding duoc phim (a),

(b), (¢) hoic (d) hoic t& hop cia duoc pham (e) hoic (f).

(n)  Phuong phép phong ngira, diu tri, hodc lam cham sy khéi phat hodc
su tién trién ctia bénh AIDS & ddi tuong can didu tri bao gbm budce cho dbi tuong

dung dugc phim (a), (b), (c) hodc (d) hoic t6 hop cta duoc phdm (e) hoic ().

Séang ché con dé cap dén hop chét c6 cong thirc 1, hodc tién duoc chét hodc
mudi duoge dung cta né, (i) dé s dung trong, (ii) dé su dung lam thubc dé, hoac
(iii) dé str dung trong bao ché thube dé: (a) tri lidu (vi du, tri liéu co thé ngudi), (b)
y hoc, (c) trc ché enzym phién ma nguoc HIV, (d) diéu tri hodc phong ngira sy lay
nhiém béi HIV, hoic (e) diéu tri, phong ngtra, hodc lam cham sy khaoi phat hoac su
tién trién ctia bénh AIDS. Trong cic tmg dung nay, hop chit theo sang ché c6 thé
tuy y dugce str dung két hop v6i mét hodc nhiéu chét khang HIV duoc chon tir chét

khang virut HIV, chit chéng nhidm tring, va chit diéu bién min dich.

Céc phuong an bd sung ctia sang ché bao gdm duoc pham va t6 hop duoc

néu trong (a)-(f) va sang ché ciing mé ta cac phuong phép dugc néu trong (g)-(n) &
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trén va cac ung dung (i)(a)-(e) dén (iii)(a)-(e) duoc néu & trén, trong dé hop chét
theo sang ché duoc st dung 1a hop chit cia mot trong sb céc phuong an, khia canh,
nhém, nhém phy, hodc dic diém duge néu trén ddy. Trong tit ci cic phwong 4n
nay, v.v., hop chét nay tuy y cé thé duoc st dung dudi dang tién duoc chét hodc

muoi duge dung.

Céc phuong 4n bd sung ctia sang ché bao gébm mdi duge pham, t6 hop, duge
néu trong cac doan néu trén, trong dé hop chét theo sang ché hoic mudi cia noé
duoc sir dung 14 hdu nhu tinh khiét. i v6i duge pham chtra hop chit c6 cong thirc
I hoic tién duoc chit hoic mudi cia nd va chét mang dugc dung va tily y mot hodc
nhidu t4 duoc, cin phai hidu ring thudt ngit "hdu nhu tinh khiét" 13 dé chi hop chit

c6 cong thure I hodc tién dugce chat hodc mudi cia nd.

Céc phuong 4n bd sung ctia sang ché bao gébm dugc phim, t& hop cac duoc
pham tir (a)-(f) va cic md ta vé phuong phap duoc néu trong (g)-(n) & trén va cac
tmg dung (i)(a)-(e) dén (iii)(a)-(e) duoc néu & trén, trong d6 HIV dwoc quan tAm 1a
HIV-1. Do d6, vi du, trong dugc phém (d), hop chét c6 cong thuc I dugc st dung
v6i lwong hitu hiéu chdng lai HIV-1 va chit khang HIV 14 chat khéng virut HIV-1
duoc chon tir thém bao gdm chit e ché HIV-1 proteaza, chit tic ché enzym phién
ma nguoc HIV-1 , chit e ché HIV-1 integraza, chét trc ché su dung hop ctia HIV-
1 va chét tc ché duong vao ctia HIV-1.

Trong ban md ta nay, thuat ngit “alkyl” chi gdc hydrocacbon béo no mach
thing hodc mach nhanh hoéa tri mét, c6 sb lwong nguyén tir cacbon trong khoang da
duoc chi rd. Do do, vi dy, “C1-6 alkyl” (hodc “C1-Cg alkyl”) chi bét ky mdt trong
s6 cac chat ddng phén hexyl alkyl va pentyl alkyl cfing nhu n-, iso-, sec- va t-butyl,
n- va iso- propyl, etyl va metyl. Dé 1am vi du khac, “C1-4 alkyl” chi n-, iso-, sec-
va t-butyl, n- va isopropyl, etyl va metyl.

Thuét ngit “alkenyl” chi gbc hydrocacbon béo mach thing hoic mach nhanh
héa tri mdt chira mot lién két ddi cacbon-cacbon va cé sb lugng nguyén tr cacbon
trong khoang d& dugc chi rd. Do d6, vi duy, “C2-¢ alkenyl” (hodc “C2-Cg alkenyl”)
chi tit ca cdc chit ddng phan hexenyl va pentenyl cing nhu 1-butenyl, 2-butenyl,
3-butenyl, isobutenyl, 1-propenyl, 2-propenyl, va etenyl (hodc vinyl). Nhém
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alkenyl dugc quan tim d8i v&i sang ché 1a cac alkenyl c6 cong thuc

-CH=CH-(CH?2)1-3CH3.

~, G

Thuét ngit “alkynyl” chi gbc hydrocacbon béo mach théng hodc mach nhanh
héa tri mot chira mot lién két ba cacbon-cacbon va ¢é sb lugng nguyén tr cacbon
trong khoang da dugc chi r6. Do do, vi du, “C2-¢ alkynyl” (hodc “C2-Cg alkynyl™)
chi tit ca cac chit ddng phan hexynyl va pentynyl ciing nhu 1-butynyl, 2-butynyl,
3-butynyl, 1-propynyl, 2-propynyl, va etynyl.

Thuat ngit "alkylen" chi gdc hydrocacbon béo mach thing hoic mach nhéanh
hoa tri hai bat ky c6 sb lugng nguyén tir cacbon trong khoang da duoc chi rd. Do
dé, vi dy, "-C1-6 alkylen-" chi bat ky trong sb alkylen C1 @én C6 mach théng hoéc
mach nhanh, va "-C1-4 alkylen-" chi bAt ky trong sb alkylen C1 ¢én C4 mach théng
hodc mach nhanh. Nhom alkylen dugc quan tdm d6i voi séng ché 1a -(CH2)1-6-, va
nhém phu dugc dic biét quan tim gdém -(CH2)1-4-, -(CH2)2-4-, ~(CH?2)1-3-,
-(CH2)2-3-, -(CH2)1-2-, va -CH2-. Nhom phu khac dugc quan tam la alkylen dugc
chon tir nhém bao gdm -CH2-, -CH(CH3)-, va -C(CH3)2-.

Thuét ngit "xycloalkyl" chi vong don vong bit ky ctia alkan cé sb luong
nguyén tir cacbon trong khoang da dugc chi r6. Do do, vi du, “C3.8 xycloalkyl”
(hodc “C3-Cg xycloalkyl”) chi xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl,
xycloheptyl, va xyclooctyl.

Thuét ngit "xycloalkenyl" chi vong don vong bét ky cua alken cé sb luong
nguyén tir cacbon trong khoang da duogc chi r6. Do do, vi du, “C5.8 xycloalkenyl”
(hoac “Cs5-Cg xycloalkenyl”) chi xyclopentenyl, xyclohexenyl, xycloheptenyl, va
xyclooctenyl.

Thuét ngttr "halogen" (hodc “halo”) chi flo, clo, brom va iot (theo cach khac
duoc goi 1a flo, clo, bromo, va iodo).

Thuat nglt "haloalkyl" chi nhéom alkyl nhu dugc xac dinh & trén trong dé
mot hodc nhiu nguyén tor hydro dugc thay thé bﬁng halogen (tic la, F, Cl, Br
va/hodc I). Do d6, vi du, “Ci-¢ haloalkyl” (hodc “C1-Cg haloalkyl”) chi nhom

alkyl C1 @én C6 mach théng hodc mach nhanh nhu duoc xac dinh & trén voi mot
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hozc nhiéu phan tir thé halogen. Thudt ngit “floalkyl” c6 nghia twong tu, chi khac 1a
phin tir thé halogen duoc giéi han & flo. Céc floalkyl thich hop gbém diy
(CH2)0-4CF3 (tac la, triflometyl, 2,22-trifloetyl, 3,3,3-triflo-n-propyl, v.v.).

Floalkyl dugc dic biét quan tam la CF3.

Thuat ngit "C(O)" chi carbonyl. Mdi thuat ngit "S(O)2" va "SO2" chi
sulfonyl. Thuat nglt "S(O)" chi sulfinyl.

Déu hoa thi ("*") & cudi lién két m& trong nhom hoa chét biéu thi diém gin

ctia nhém nay véi phan con lai cia hgp chat.

Thuat ngtt "aryl" chi (i) phenyl, (ii) hé vong dang vong cacbon ngung tu, hai
vong ¢6 9 hodc 10 canh trong d6 it nhit mot vong 13 thom, va (iii) hé vong dang
vong cacbon ngung tu, ba vong c6 tir 11 dén 14 canh trong d6 it nhat mot vong 1a
thom. Cac aryl thich hop bao gém, vi du, phenyl, naphtyl, tetrahydro-naphtyl
(tetralinyl), indenyl, anthraxenyl, va fluorenyl. Nhém aryl duoc quan tim d6i véi

sang ché 14 phenyl va napthyl. Aryl dwoc dic biét quan tAm 13 phenyl.

Thuat nglt "heteroaryl" chi (i) vong di vong thom c6 5 hodc 6 canh chira tir 1
dén 4 nguyén tir khac loai doc 1ap duoc chon tr N, O va S, trong d6 mdi N tuy y &
dang oxit, (ii) hé vong ngung tu hai vong cé 9 hoac 10 canh, trong d6 hé vong
ngung tu (i) chira tir 1 dén 6 nguyén tir khac loai ddc 1ap dugc chon tir N, O va S,
trong d6 mdi vong trong hé vong ngung tu chira khéng, mot hodc nhidu mot
nguyén tir khac loai, it nhit m6t vong 13 thom, mdi N tiy y & dang oxit, va mdi S
trong vong khong phai thom tuy y 1& S(O) hoac S(O)2. Vong di vong thom c6 5
hodc 6 canh thich hop bao gdm, vi du, pyridyl, pyrolyl, pyrazinyl, pyrimidinyl,
pyridazinyl, triazinyl, thienyl, furanyl, imidazolyl, pyrazolyl, triazolyl triazolyl (ttrc
la, 1,2,3-triazolyl hodc 1,2,4-triazolyl), tetrazolyl, oxazolyl, isooxazolyl,
oxadiazolyl (tc la, 1,2,3-, 1,2,4-, 1,2,5- (furazanyl), hoac 1,3,4-chét déng phén),
oxatriazolyl, thiazolyl, isothiazolyl, va thiadiazolyl. H§¢ vong ngung tu, hai vong
khéac loai c6 9 va 10 canh thich hop bao gém, vi du, benzofuranyl, indolyl,
indazolyl, naphthyridinyl, isobenzofuranyl, benzopiperidinyl, benzisoxazolyl,
benzoxazolyl, chromenyl, quinolinyl, isoquinolinyl, cinnolinyl, quinazolinyl,

tetrahydroquinolinyl, tetrahydroisoquinolinyl, isoindolyl, benzodioxolyl (vi du,
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o
>
benzo-1,3-dioxolyl: C[O ), benzopiperidinyl, benzisoxazolyl, benzoxazolyl,

chromanyl, isochromanyl, benzothienyl, benzofuranyl, imidazo[l,2-a]pyridinyl,
benzotriazolyl,  dihydroindolyl,  dihydroisoindolyl,  indazolyl,  indolinyl,

isoindolinyl, quinoxalinyl, quinazolinyl, 2,3-dihydrobenzofuranyl, va 2,3-

)
dihydrobenzo-1,4-dioxinyl (tic 13, o).

Vi du vé vong di vong no, ¢6 tir 4 dén 7 canh trong pham vi cua sang ché
(xem, vi dy, dinh nghia ctia HetR) bao gbm, vi du, azetidinyl, piperidinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, isothiazolidinyl, oxazolidinyl,
isoxazolidinyl, = pyrolidinyl, imidazolidinyl, piperazinyl, tetrahydrofuranyl,
tetrahydrothienyl, pyrazolidinyl, hexahydropyrimidinyl, thiazinanyl, thiazepanyl,
azepanyl, diazepanyl, tetrahydropyranyl, tetrahydrothiopyranyl, va dioxanyl. Vi du
vé vong di vong khong thom, chua no, ¢6 tir 4 dén 7 canh trong pham vi ctia sang
ché bao gébm vong di vong chwa no mét 1an twong tng véi vong di vong no dugce
liét k& & trén trong d6 lién két don duoc thay thé béng lién két doi (vi du, lién két

don cacbon-cacbon duoc thay thé biang lién két doi cacbon-cacbon).

Cén phai hiéu ring vong va hé vong cu thé thich hop dé sir dung trong sang
ché khong bi gidi han & cac vong va hé vong duoc liét ké trong cac doan néu trén.

CA4c vong va hé vong nay chi ¢6 tinh chit minh hoa.

Trir khi ¢6 quy dinh khéc, bit ky trong s§ cic vong dang vong va hé vong
khac nhau dugc néu trong ban mé ta niy cé thé dwoc gin vao phin con lai cia hop
chét & nguyén tir vong bit ky (tirc 13, nguyén tir cacbon bét ky hodc nguyén tir khac
loai bt ky) véi diéu kién 1a su gén két duoc cho phép v& mit héa hoc va tao ra hop

chét én dinh.

Trir khi c6 quy dinh khac, tit ca c4c khoang duoc trich dan trong ban mo ta
nay bao gdm ca gidi han d3 néu. Vi du, vong di vong thom dugc mo ta 1a chira "t
1 dén 4 nguyén tir khac loai" c6 nghia la vong nay cé thé chira 1, 2, 3 hoic 4
nguyén tlr khic loai. Ciing can phai hiéu ring khoang bét ky duoc trich dan trong
ban md ta nay nam trong pham vi clia nd tat ca cac khoang phu trong khoang do.

Do d6, vi dy, vong di vong duoc mé ta 1a chta "tir 1 dén 4 nguyeén tr khac loai"
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duoc du dinh bao gém dué6i dang cac khia canh ciia n6, vong di vong chira tir 2 dén
4 nguyén tir khéc loai, 3 hoic 4 nguyén tir khic loai, tir I dén 3 nguyén tir khac
loai, 2 hodc 3 nguyén tir khac loai, 1 hodc 2 nguyén tir khac loai, 1 nguyén tir khac
loai, 2 nguyén tir khac loai, 3 nguyén tir khéc loai, va 4 nguyén tir khac loai. D& 1am
vi du khéc, aryl hogc heteroaryl dugc mo ta 14 tiy ¥ duoc thé bang "tir 1 dén 6 phin
tir thé" dugc du dinh bao gém dudi dang céc khia canh cua ching, aryl hodc
heteroaryl dugc thé biang tir I dén 6 phin tir thé, tir 2 dén 6 phan tir thé, tir 3 dén 6
phén tir thé, tir 4 &n 6 phan tir thé, 5 hodc 6 phan tir thé, 6 phan tir thé, tir 1 dén 5
phn tir thé, tir 2 dén 5 phin tir thé, tir 3 dén 5 phdn tir thé, 4 hodc 5 phan tir thé, 5
phén tir thé, tir 1 dén 4 phan tir thé, tir 2 dén 4 phan tir thé, 3 hodic 4 phan tir thé, 4
phin tir thé, tir 1 &n 3 phén tir thé, 2 hodc 3 phan tir thé, 3 phin tir thé, 1 dén 2
phan tir thé, 2 phéan tir thé, va 1 phén tir thé.

Khi gia tri thay dbi bat ky (vi du, RA hodc RB) xuét hién nhiéu hon mét 1an
trong phan tir ciu tao bit ky hodc trong cong thirc I hodc trong cong thirc bat ky
khéc biéu thi va mo ta hop chat theo sang ché, dinh nghia ctia né & mdi 1an xut
hién doc 1ap véi dinh nghia ctia né & mdi 1an xuét hién khac. Ngoai ra, hdn hop cia
cac phén ttr thé va/hodc cac gia tri thay dbi chi chép nhan duoc néu hdn hop nay tao

ra hop chét én dinh.

Trir khi ¢6 quy dinh khéc, su thay thé boi phan tir thé da dugc néu tén duoc
cho phép trén nguyén tir bat ky trong vong (vi du, xycloalkyl, aryl, hodc heteroaryl)
v6i diéu kién 1a su thay thé vong nhu vay duoc cho phép v& mit héa hoc va tao ra

hop chét 6n dinh.

Ngudi ¢6 hiéu biét trung binh trong linh vuc k§ thuat nay s& hiéu ring mot
s6 hop chét nhét dinh theo sang ché c6 thé ton tai dudi dang tautome. T4t ca cac
dang tautome ctia cac hop chét nay, cho du dugc phéan lap mot cach riéng r€ hoac
trong hén hop, déu nim trong pham vi cia sang ché. Vi du, trong cac truong hop
trong d6 phan tir thé oxo (=0) duoc cho phép trén vong di vong thom va hién
tuong tautome keto-enol ¢ thé x4y ra, can phai hidu ring phan tir thé trén thuc té
c6 thé c6 mat, toan bd hodc mot ph?ln, ¢ dang hydroxy, nhu dugc néu lam vi du ¢

day:
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N\J}*OH

N‘NH

Hop chit "6n dinh" 1a hop chit ma c6 thé duoc didu ché va duoc tach riéng
va cAu tric va tinh chit ctia né gitt nguyén hodc ¢ thé dwoc 1am cho van con gin
nhu khong bi thay ddi trong khoang thdi gian dii & cho phép st dung hop chét cho
cac muc dich dugc néu trong ban mé ta nay (vi dy, st dung dé tri liéu hodc phong
ngira cho dbi twong). Hop chit theo sang ché duoc giéi han & cac hop chét 6n dinh

duoc biéu didn boi cong thie 1.

Do két qué cla viéc chon loc cac phén ter thé va céc kidu thé, mot sb hop
chét nhit dinh theo sang ché c6 thé ¢ tdm bat d6i xing va c6 thé xudt hién dudi
dang hdn hop ctia cac chit ddng phan 1ap thé, hodc dudi dang céc chit ddng phan
khong d6i quang, hoic dang ddng phan dbi anh riéng ré. T4t ca cic dang ddng phan
ctia cac hop chit nay, cho du riéng 1& hodc trong hdn hop, déu nim trong pham vi

cua sang che.

Céc nguyén tir trong hop chét c6 cong thirc I ¢6 thé thé hién d6 giau dong vi
tu nhién ctia ching, hoic mot hodc nhidu nguyén tir ¢6 thé duge lam gidu mét cach
nhén tao trong chit ddng vi cu thé c6 cung sb thir tu nguyén tir, nhung khdi luong
nguyén tir hodc s6 khdi lugng khac véi khdi lugng nguyén tir hodc sé khdi lugng
cht yéu dugc tim thiy trong tu nhién. Sang ché duoc du dinh 14 bao gdm tit ca cac
bién thé ddng vi thich hop ctia hop chit c6 cong thirc chung I. Vi du, cic dang ddng
vi khac nhau ctia hydro (H) bao gém proti (1H) va doteri (2H). Proti 1& chét ddng vi
hydro chiém uu thé hon duge tim thiy trong ty nhién. Viée lam giau dbi véi doteri
c6 thé thu duge mot s6 wu diém tri lidu nhit dinh, nhu 1am ting chu ky ban hay in
vivo hodc lam giam liéu luong y8u cdu, hoic c6 thé tao ra hop chit hitu ich ding
lam chuin dé x4c dinh dic diém cdc mAu sinh hoc. Hop chét dugc lam giau dong vi
trong cong thirc chung (I) ¢6 thé duoc diéu ché ma khong cin sy thir nghiém qua
murc boi cac k¥ thuit thong thudong da biét voi cac ngudi ¢o hiu biét trung binh

trong linh vuc k¥ thudt nay hodc bing cic quy trinh twong tu véi céc quy trinh
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duoc md ta trén cac so d6 va vi du trong ban md ta nay st dung chat phan ng

duoc lam gidu ddng vi va/hodc hop chét trung gian thich hop.

Céc phuong phép theo sang ché lién quan dén viéc sit dung hop chét theo
sang ché dé tic ché enzym phién ma nguoc HIV (vi du, cac ching HIV-1 kiéu dai
va/hodc cac ching dot bién cia ching), phong ngtra hodc diéu tri su 14y nhiém béi
virut gay suy gidm mién dich & nguoi (HIV) va phong ngira, diéu tri hoic lam
chim sy khdi phat hodc sy tién trién tinh trang bénh 1y hé qua nhu AIDS. Viéc
ngin nglra AIDS, diéu tri bénh AIDS, 1am chdm sy khéi phat hodc su tién trién cia
bénh AIDS, hodc diéu tri hodc ngin ngira su lay nhiém béi HIV duoc dinh nghia 13
bao gdm, nhung khéng giéi han &, viéc didu tri nhidu tinh trang 1dy nhidm HIV:
AIDS, ARC (phirc hop ¢6 lién quan dén AIDS), ca dudi dang tridu ching va khong
c6 triéu ching bi bénh, va su tiép xtic thuc t& hodc tiém ning véi HIV. Vi dy, sang
ché ¢6 thé duogc st dung dé diéu tri sy lay nhi®m bdi HIV sau khi bi nghi ngd ¢6 su
tiép xuc trude day véi HIV boi cac cach thire nhu truyén méu, trao dbi thé dich co
thé, cac vét cén, choc kim bat ngo, hoac tiép xuc vo1 mau cua bénh nhéan trong qua
trinh phiu thuat. P& lam vi du khac, sang ché ciing c6 thé duge sir dung dé ngan
ngura su truyén HIV tlr phu nit mang thai bi nhiém HIV sang thai nhi hozc tir phu
nit bi nhiém HIV dang nudi con (tirc 13, cho con bi) sang con bang cach sir dung

lugng hitu hi€u ctia hop chat I hodc tien dugce chat hoac mudi duge dung cta no.

Hop chét theo sang ché ¢6 thé duge st dung duéi dang mudi duge dung.
Thuét ngit "mudi duoc dung" chi mubi c6 hiéu qua ctia hop chit gbc va khong giy
ra tac dung khong mong mudn v& mit sinh hoc hodc v& mit khéc (vi du, khong doc
cling khong ¢6 hai di v6i ngudi nhan ching). Mubi thich hop bao gdm mubi cong
axit ma c6 thé, vi du, duoc tao ra béng cach tron dung dich chira hgp chét theo sang
ché voi dung dich chtra axit dugc dung nhu axit clohydric, axit sulfuric, axit axetic,
hoic axit benzoic. Khi hop chit duge sir dung trong sang ché mang gdc axit (vi duy,
-COOH hoic nhém phenol), mudi duge dung thich hop ctia ching c6 thé bao gdm
mudi kim loai kiém (vi du, mubi natri hodc kali), mudi kim loai kiém thd (vi du,
mudi canxi hodc magie), va mudi duoge tao ra véi phéi ta hitu co thich hop nhu

mudi amoni bac bdn. Ngoai ra, trong trudong hop nhom axit (-COOH) hodc rugu co6
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mat, este duoc dung c6 thé dugc st dung dé cai bién cac dic tinh vé kha ning hoa

tan hodc thity phén ctia hop chét.

Thuat ngft "str dung" va céc bién thé cta ching (vi du, "ding" hop chét) khi
vién din dén hop chat ¢ cong thic I nghia 13 cung cip hop chit hodc tién duoc
chit ctia hop chat cho c4 thé cin didu tri hodc phong ngira. Khi hop chéit hoic tién
duoc chit cua chung dugc cung cép & dang hdn hop véi mot hodc nhiu chit co
hoat tinh khac (vi dy, chat khang virut hitu dung @& didu tri hoic phong ngira sy lay
nhiém HIV hogc AIDS), "sir dung" va cac bién thé ctia n6 duoc hidu 1a gdm cung
cép hop chat hoic tién dugc chét va cac chit khac ddng thoi hodc & cac thoi didm
khac nhau. Khi céc chit ctia hdn hop duoc st dung ddng thoi, ching ¢6 thé duge st

dung cliing nhau trong mdt ché phim hoic chung cé thé duoc st dung riéng r€.

Thuét ngft "ché phim" trong ban md ta nay dugc du dinh bao gdm san phim
chita cac thanh phan da duoc chi 13, cling nhu san phdm bat ky ma tao ra, truc tiép

hodc gian tiép, tir su két hop céc thanh phén da duoc chi ro.

Céc thanh phén thich hop d& bao gdm trong dugc phim 13 c4c thanh phin
dugc dung, c6 nghia 1 cc thanh phan nay phai tuong thich v6i nhau va khéng cé
hai d6i v6i ngudi nhan chiing.

Thust ngit "dbi tugng" trong ban mb ta niy chi dong vat, t6t hon néu 1a dong
vat c6 vi, tot nhit néu 1a ngudi, 1a dbi tugng cta viée didu tri, quan sat hodc thi

nghiém.

Thuat ngft "luong hitu hiéu" trong ban mo ta nay c6 nghia la luong hoat chét
hodc duge chat goi ra dap ing sinh hoc hoac chita bénh & mo, hé théng, dong vat
hozc ngudi dang duoc tim kiém bdi nha nghién ciru, béac st thu y, bac st y khoa
hodc béac si lam sang khéac. Theo mt phuong an, lugng hitu hiéu 1a "luong hitu
higu @ tri liéu" dé lam giam nhe tridu chimg ctia bénh hodc tinh trang bénh cin
duoc diéu tri. Theo phuong an khéc, lugng hitu hiéu 1a "luong hitu hiéu c6 tadc dung
phong ngira" dé phong ngira céc triéu chiing ctia bénh hoic tinh trang bénh cin
duge ngin ngira. Thudt ngit ndy & ddy con bao gdm lwong hoat chit du dé e ché
enzym phién ma ngugc HIV (cac ching kiéu dai va/hoic dot bién cia ching) va

nhd d6 gy ra dap ting dang duge tim kiém (tic 13, "lugng hiru hiu dé Gc ché™).
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Khi hoat chit (tirc 14, thanh phén hoat tinh) duoc st dung du6i dang mudi, vién din
dén lugng thanh phan hoat tinh 14 vién dén dén dang tw do (tic 14, dang khong phai

mudi) ctia hop chit.

Trong phwong phap theo sang ché (tic 13, tc ché enzym phién ma nguogc
HIV, diéu tri hoic phong ngira su 14y nhiém HIV hoidc diéu tri, phong ngira, hodc
lam chém su khéi phat hodc su tién trién ctia bénh AIDS), hop chét ¢6 cong thuc I,
tuy y dudi dang mudi hodc tién duge chat, co6 thé duoc st dung bdi cach bat ky ma
tao ra su tiép xtc cta hoat chat véi vi tri tic dung cta chét. Chiing ¢6 thé dugce sur
dung theo céch thong thudng bt ky ¢ sdn dé sir dung két hop véi duge chit, dusi
dang céac chét tri liéu riéng r& hodc & dang hén hop cua céc chét tri liéu. Ching cé
thé dugc s dung mdt minh, nhung thuong duge st dung véi chét mang dugc dung
duoc chon trén co s& duong dung di chon va thuc hanh dugce chuén. Hop chét theo
sang ché co thé, vi du, duoc str dung qua dudng miéng, ngoai dudng ti€u hda (bao
gf‘)m tiém dudi da, k§ thuat ti€ém hodc truyén trong tinh mach, trong co, trong
xuong Gc), bang cach phun hit, hodc qua truc trang, & dang liéu luong don vi cia
dugc pham chira lugng hitu hiéu ctia hop chét va chit mang dugc dung khong doc
thong thudng, t4 dugc va moi trudng din thudc. Ché phdm 1éng thich hop dé sir
dung qua duong miéng (vi du, huyén phu, xird, cdn ngot va cac dang tuong tu) co
thé dugc didu ché theo k¥ thuat da biét trong linh virc va ¢ thé st dung moi truong
bat ky trong s§ cdc mdi truong théng thudng nhu nude, glycol, diu, ruou va cac
dang tuong tu. Ché phém ran thich hop dé sir dung qua duong miéng (vi du, bét,
vién tron, vién nang va vién nén) c6 thé duoc didu ché theo k¥ thuat da biét trong
linh vuc va c6 thé s dung céc ta duoc ran nhu tinh bot, duong, cao lanh, chit lam
tron, chét két dinh, chét lam phén ri va c4c chit tuong tu. Ché phdm ding ngoai
dudng tiéu héa c6 thé dugc didu ché theo k§ thuat di biét trong linh vuc va thudng
stt dung nuéc vo tring 1lam chat mang va tily v céc thanh phin khac, nhu chét tro
kha ning hoa tan. Dung dich tiém duge c6 thé duoc didu ché theo cic phuong phép
d3 biét trong linh vuc trong d6 chét mang bao gdm dung dich nuéec mudi, dung dich
glucoza hozc dung dich chira hdn hop ctia nude mudi va glucoza. Phin mé ta thém
nita vé cac phuong phap thich hop dé sir dung trong bao ché duoc phim dé sir dung

trong sang ché va cac thanh phin thich hop dé str dung trong dugc pham nay duoc
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dua ra trong Remington's Pharmaceutical Sciences, tai ban lan thir 18, dugc bién
tap bdi A. R. Gennaro, Mack Publishing Co., 1990 va trong Remington - Science
and Practice of Pharmacy, tai ban l4n thi 21, Lippincott Williams & Wilkins, 2005.

Hop chédt c6 cbng thirc I c¢6 thé dugc swr dung qua dudng miéng trong
khoang liéu lwong ndm trong khoang tir 0,001 dén 1000mg/kg thé trong cia dong
vat ¢6 va (vi du, nguoi) cho mdi ngay trong lidu don hodc trong c4c liéu chia nho.
Mot khoang liéu lwong duge uu tién 14 tir 0,01 dén 500mg/kg thé trong cho mdi
ngdy qua dudng miéng trong liéu don hozc trong cic lidu chia nhé. Khoang lidu
lugng duge wu tién khéc 14 tir 0,1 dén 100mg/kg thé trong cho mdi ngdy qua duong
miéng trong liéu don hodc cac lidu chia nho. Dé st dung qua dwong miéng, ché
phim c6 thé dugc cung cip dudi dang vién nén hodc vién nang cha 1,0 dén 500
miligam thanh phan hoat tinh, cu thé 14 1, 5, 10, 15, 20, 25, 50, 75, 100, 150, 200,
250, 300, 400, va 500 miligam thanh phéan hoat tinh d& diéu chinh liéu luong theo
triéu ching db1 v&i bénh nhan cin didu tri. Mc lidu luong va tan suét lidu luong cu
thé d6i v6i bénh nhén cu thé bit ky ¢6 thé thay dbi va s& phu thude vao nhidu yéu
t& khac nhau bao gém hoat tinh cta hop chit cu thé duoc st dung, do én dinh
chuyén héa va chidu dai tic dung ctia hop chit d6, do tudi, thé trong, tinh trang strc
khoée chung, gidi tinh, ché dd an uéng, cach thire va thoi gian st dung, tbc d6 bai
tiét, su két hop thube, mic do nghiém trong ctia tinh trang bénh cu thé, va co thé

chu dang trai qua tri li€u.

Nhu duoce luu v & trén, sang ché con dé xuat viée sir dung hop chit c6 cong
thirc I voi mot hodc nhidu chit khang HIV. "Chat khang HIV" 14 chét bét ky ¢6
higu qué truc tiép hozc gian tiép trong viée trc ché enzym phién mi nguoc HIV
hoac enzym khéc can cho su sao chép hoidc su lay nhiém ctia HIV, diéu tri hodc
phong ngtra su lay nhiém HIV, va/hodc diéu tri, phong ngira hodc lam cham su
khoi phét hogc sy tién trién ctia bénh AIDS. Cin phai hiéu ring chét khang HIV 1a
c6 hi€u qua trong diéu tri, phong ngtra, hodc lam chdm su khai phat hodc su tién
trién cla su lay nhiém HIV hodc AIDS va/hoic bénh hoic tinh trang bénh phat sinh
tr sy 1y nhiém nay hoic ¢ lién quan dén su lay nhiém nay. Vi du, hop chét theo
sang ché c6 thé dugc str dung mot cach hiéu qua, cho dit & khoang thoi gian trude

khi tiép xuc va/hodc sau khi tiép xuc, & dang két hop véi lugng hitu hiéu ctia mét
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hodc nhiéu chit khang HIV dwoc chon tir chit khang virut HIV, chét didu bién
mién dich, chat chéng nhidm tring, hoic céc vacxin hitu dung dé didu tri sy lay
nhiém HIV hodc AIDS. Céc chét khang virut HIV thich hop dé str dung két hop véi

hop chét theo sang ché gdm, vi du, cac chit duoc liét ké trong bang A nhu sau:

Bang A
Tén Loai
abacavir, ABC, Ziagen® nRTI
abacavir +lamivudin, Epzicom® nRTI
abacavir + lamivudin + zidovudin, Trizivir® nRTI
amprenavir, Agenrase® PI
atazanavir, Reyataz® PI
AZT, zidovudin, azidothymidin, Retrovir® nRTI
darunavir, Prezista® PI
ddC, zalcitabin, dideoxycytidin, Hivid® nRTI
ddl, didanosin, dideoxyinosin, Videx® nRTI
ddI (tan trong rudt), Videx EC® nRTI
delavirdin, DLV, Rescriptor® nnRTI
efavirenz, EFV, Sustiva®, Stocrin® nnRTI
efavirenz + emtricitabin + tenofovir DF, Atripla® nnRTI + nRTI
emtricitabin, FTC, Emtriva® nRTI
emtricitabin + tenofovir DF, Truvada® nRTI
emvirin, Coactinon® nnRTI
enfuvirtit, Fuzeon® FI
didanosin tan trong rudt, Videx EC® nRTI
etravirin, TMC-125, Intelence® nnRTI
fosamprenavir canxi, Lexiva® PI
indinavir, Crixivan® PI
lamivudin, 3TC, Epivir® nRTI
lamivudin + zidovudin, Combivir® nRTI
lopinavir PI
lopinavir + ritonavir, Kaletra® PI
maraviroc, Selzentry® EI
nelfinavir, Viracept® PI
nevirapin, NVP, Viramune® nnRTI
raltegravir, MK-0518, Isentress™ Inl
ritonavir, Norvir® PI
saquinavir, Invirased, Fortovase® PI
stavudin, d4T, didehydrodeoxythymidin, Zerit® nRTI
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tenofovir DF (DF = disoproxil fumarat), TDF, nRTI
Viread®

tipranavir, Aptivus® PI
Vicriviroc EI

EI = chét tc ché duong vao; FI = chat trc ché su dung hop; Inl = chét (e ché
integraza; PI = chét tc ché proteaza; nRTI = chét trc ché enzym phién mi nguoc
nucleosit; nnRTI = chit tic ché enzym phién ma ngugc phi nucleosit. M6t sé thudce
liét ké trong bang dugc st dung & dang mudi; vi dy, abacavir sulfat, delavirdin

mesylat, indinavir sulfat, atazanavir sulfat, nelfinavir mesylat, saquinavir mesylat.

Can phai hiéu ring pham vi ctia cac hdn hop clia céc hop chét theo sang ché
vGi chét khang HIV khong bi gidi han & cac chit khang virut HIV duogc liét ké
trong bang A, ma bao gém vé nguyén tic su két hop bat ky véi duge phdm bt ky
hitu dung dé didu tri hodc phong ngira bénh AIDS. Chét khéng virut HIV va céac
chét khac thuong duoc st dung trong cac hdn hop ndy trong khoang lidu luong va
ché d6 tri liéu thong thudng cua ching nhu dugc bio cdo trong linh vuc, bao gdm,
vi du, lidu lugng duoc bdce 16 trong céac 4n ban cia Physicians' Desk Reference, nhu
1an tai ban thir 63 (2009) va cac 14n t4i ban lac ban dAu. Cac khoang liéu luong déi
v6i hop chét theo sang ché trong cac hdn hop nay c6 thé gibng nhu céc khoang lidu
lugng da dugc néu o trén.

Hop chét theo sang ché cling co thé duoc sir dung trong viéc chuén bi va
thue hién c4c thir nghiém sang loc ddi véi cac hop chét khang virut. Vi du, hop chit

‘theo sang ché hitu dung dé phén tach cac thé dot bién enzym, ma la cong cu sang
loc tuyét voi ddi véi cac hop chit khang virut manh hon. Ngoai ra, hop chit theo
sang ché ¢ thé duoge st dung trong viéc thiét 1ap hodc xé4c dinh vi tri lién két coa
céac chét khang virut khac véi enzym phién ma rigugc HIV, vi duy, bdi su (e ché
canh tranh. Do d6, hop chét theo séng ché 13 céc san phém thuong mai dugc ban
cho céc muc dich nay.

Céc chit viét tat dugc sir dung trong ban mé ta nay gdm cac chit viét tt sau:

AcOH = axit axetic;

BrdUTP = bromodeoxyuridin triphosphat;

BSA = albumin huyét thanh bo;
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CHAPS = axit 3[(3-cholamidopropyl)dimetylammonio]-propansulfonic;
DMEF = dimetylformamit;

DMSO = dimetyl sulfoxit;

dNTP = deoxynucleosit triphosphat;

EDTA = axit etylendiamintetraaxetic;

EGTA = axit etylen glycol bis(2-aminoetyl ete)-N,N,N',N'-tetraaxetic;
Et = etyl;

EtOAc = etyl axetat;

EtOH = etanol;

FBS = huyét thanh bao thai bo;

HIV = virut giy suy giam mién dich & ngudi;
HPLC = sic ky 1dng cao ap;

LCAP = phin trim dién tich sic ky long
LC-MS = sic ky l6ng-phd khéi;

Me = metyl;

MeOH = metanol;

Me-THF = 2-metyltetrahydrofuran;

NBS = N-bromosucxinimit;

NHS = huyét thanh ngudi binh thudng;
NMP = N-metyl pyrolidinon;

NMR = cdng hudng tir hat nhan;

PBS =nudc mubi duge dém phosphat;

SNAr = su thé thom 4i nhén;

t-BuOH = tert-butanol;

THF = tetrahydrofuran;
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TFAA = anhydrit trifloaxetic.

Hop chit theo sang ché c6 thé duge didu ché d& dang theo so dd phéan Ung
va vi du sau, hodc cic cai bién ciia chung, sir dung nguyén liu khéi ddu, chét phan
tmg c6 sdn mdt cach d& dang va cic quy trinh téng hop thong thudng. Trong cac
phan tmg nay, cling ¢6 thé str dung céc bién thé ma ban than ching da duoc bibt
v6i ngudi c6 hidu biét trung binh trong linh vuc k§ thuét nay, céc bién thé nay
khong dugc d& cap chi tiét thém nita. Ngoai ra, cac phuong phap khéc dé diéu ché
hop chét theo sang ché s& rd rang v6i ngudi ¢ hiéu biét trung binh trong linh vuc
k¥ thuit ndy khi xem xét cac so d6 phan tng va vi du sau. Trir khi ¢6 quy dinh

khic, tit ca cac gia tri thay ddi 1a nhu duge xé4c dinh & trén.

So db6 I md ta phuong phap didu ché hop chit c6 cong thic I trong dé
hydroxypyridin c¢6 cong thirc I-1 dugc alkyl héa véi clotriazolinon ¢6 cong thirc I-2
dé tao ra c6 cong thuc I-3, hop chét nay co thé duogc alkyl héa chon loc véi alkyl

halogenua (vi du, metyl iodua, etyl iodua, v.v.) dé thu dugc c6 cong thic 1-4 mong

mudn.
Sodol
OH
.0 H
R’ SN N
_ N
R? R4 N~NH
3
R® 1 12
O O 5
o § o N'R
17 N R3-Y 17 /\(
= -~ P -
R? R* NH [Y = halogenua] ~ R? R4 NH
R® 13 R 14

So dd IT mb ta con dudng khac dé diéu ché hop chat theo sdng ché, trong d6
flohydroxypyridin c¢é cong thirc II-1 ¢ thé duoe alkyl héa véi clotriazolinon ¢d
cong thire 11-2 d tao ra san phim duoc alkyl héa c6 cong thirc II-3, san phim nay
c6 thé duoc chuyén héa thanh hop chit c6 cong thire 11-5 mong muébn thong qua sy

thé thom 4i nhan (SNAr) st dung hydroxyaren thich hop c6 cong thirc 11-4.
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So do I
i OH ,Rs
SN N
P N
R? R* N—NH
R® 11 11-2
O [13{5 @) }?5
F N 1. _ o)
(e T R T e
= N— | N
R2 R% NH R2 R4 NH
R® 113 R® L5

Hydroxypyridin ¢6 cong thirc I-1 (So dd I) c¢6 thé duoc didu ché theo So dd
III, trong d6 phdn Gng SNAr gilta pyridin cé cong thitc III-1 (nhu 2-clo-3-flo-4-
(triflometyl)pyridin c6 trén thi trudng) va hydroxyaren c¢é cong thirc II-4 c¢6 thé tao
ra clopyridin ¢6 cong thtic II1-2, hop chat nay ¢ thé dugc thiy phan trong didu
kién bazo thanh hydroxypyridin c6 cong thic I-1.

So db III

Cl cl OH
F .0

SN RL.OHI4_ R SN r O™y
P~

R2 R4 R2 Z R4 R2 = R*
R3 R3 R3

II1-1 II1-2 I-1

Phuong phép khéc dé didu ché hydroxypyridin c6 cong thirc I-1 duge néu
lam vi du trong So dd IV, trong dé sy lién hop SyAr cta 2-clo-3-flo-4-
nitropyridon-N-oxit c6 trén thi truong cé cong thire IV-1 véi hydroxyaren thich
hop c6 cong thirc IT1-4 tao ra N-oxit cé cdng thirc IV-2, hop chit nay trude tién cb
thé dugc chuyén hoéa thanh dihalogenua ¢ cong thirc IV-3 va sau d6 duoge thuy
phan thanh hydroxypyridin c¢6 coéng thic IV-4. C6 thé tao din xudt tip
hydroxypyridin c6 cong thirc IV-4 thong qua quy trinh 1i€n hgp dugc xuc tac boi
kim loai chuyén tiép, nhu lién hgp Stille hodc axit boronic sir dung chat xuc tac

PdLp (trong d6 L 1a phéi tir nhu triphenylphosphin, tri-tert-butylphosphin hodc
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xantphos) dé tao ra hydroxypyridin c6 cong thitc IV-5, hoic héa hoc amin héa dé

tao ra hydroxypyridin ¢6 cong thitc IV-6 trong d6 R2 1a N(RA)RB.

So &6 IV
Cl
Cl o o LAY
) . O™ 2 py
N R1OH IL4 R’ SN 1Y = G hotie Br]
N NF 0N~ NF
2 IV-2
IV-1
OH
RZSnBU3 hodc R1,O X N
R’B(OH),
Y OH R ~
o Thity phan o PdL, V-5
R1/ AN N R1’ RN N
Y Z Y Z HN(R™RE, bazo, PdL,
IV-3 IV-4 \
OH
R1'O SN
RA\,}l =
RB IV-6

So d6 V mb ta viée dwa vao nhém thé & vi tri 5 cia hydroxypyridin théng
qua sy brom héa, va tiép theo 1a héa hoc duge xtic tic boi kim loai chuyén tiép,
nhu lién hgp Stille hodc axit boronic b%mg cach st dung PdLy trong d6 L 1a nhu
dugc x4c dinh trong So dd IV dé tao ra hydroxypyridin ¢é cdng thirc V-3, hoic hoa
hoc amin héa dé tao ra hydroxypyridin c6 cong thitc V-4 trong d6 R3 1a N(RA)RB.
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SoddV
OH
RSnBu hoie ° RIVONCTNN
R’B(OH), ), , _
OH OH / R
0 .0 PdL V3 RO
R SN brom héa , R1 | XN n
e _
2 2
i V-1 R V-2 HN(RMRE, bazo, PdL,

Br
\ OH

@)

R"” SN
RN
v-4 NRHRE

Nhu duoc thé hién trén So dd IV, flohydroxypyridin ¢6 cong thirc II-1 (So
@6 II) ¢6 thé thu duoc tir 3-floypridin ¢6 trén thi truong cd cong thirc VI-1 thong
qua sy tao thanh N-oxit va tai sép xép nhu dugc néu trong Konno et al.,

Heterocycles 1986, vol. 24, p. 2169.

So d6 VI
- OH
X F
] SN
Pz
R? R* R2T N SR
R® vi1 R3
1I-1

Céc vi du sau chi nham muc dich minh hoa sang ché va viéc thuc hién sang

ché. Cac vi du nay khong duoc hidu 13 1am gidi han muc dich va pham vi cta séng
Thuét nglt "nhiét d§ trong phong" trong cac vi du nay chi nhiét d6 moi

truong xung quanh, nhiét d6 nay thuong nam trong khoang tir 20°C dén 26°C.

Vi du thye hién sang ché
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3-Clo-5-({1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)metyl]-2-
oxo-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)benzonitril ¢6 cdng thirc 1-1

Cl =

Budce 1(a):3-(3-bromo-5-clophenoxy)-2-clo-4-(triflometyl)pyridin ¢6 cdng
thie 1-2

O Cl

Br

Hoén hop chura 3-bromo-5-clophenol (3,74g; 18,0mmol), 2-clo-3-flo-4-
(triflometyl)pyridin (3,00g; 15,0mmol) va K2CO3 (2,49g; 18,0mmol) trong NMP
(15mL) dugc gia nhiét dén 120°C trong mdt gid, sau d6 duge lam ngudi xudng
nhiét d6 trong phong. Sau d6, hdn hop dugc pha loing bing 250mL EtOAc va
duoc rira béng 3 x 250mL H2O:nudc mudi theo ty 1é 1:1. Céc dich chiét hitu co
dugc lam kho (NapS04) va ¢ trong chan khong. Tinh ché bang ISCO CombiFlash
(cdt 120g; nap véi toluen; hexan:CH2Cly theo ty 18 100:0 d&én 0:100 trong 40 phut)
tao ra hop chit néu & dé muyc nay (cong thirc 1-2) dudi dang chit rin mau tring.
Tinh ché lai cc phan doan hdn hop tao ra thém hop chét néu & d& muc nay. 1H
NMR (400 MHz, CDCI3): § 8,55 (d, J = 5,0 Hz, 1 H); 7,64 (d, J = 5,0 Hz, 1 H);
7,30 (s, 1 H); 6,88 (s, 1 H); 6,77 (s, 1 H).

Buéce 1(b):3;(3-bromo-5-clophenoxy)-4-(triﬂometyl)pyridin—2-ol cO cong
thure 1-3

-59-



0] Cl

Br

B6 sung KOH (1,51g; 27,0mmol) vao huyén phd chira 3-(3-bromo-5-
clophenoxy)-2-clo-4-(triflometyl)pyridin (cong thirc 1-2; 3,48g; 8,99mmol) trong
‘BuOH (36mL) va hén hop dugc gia nhiét dén 75°C qua dém, tai thoi diém nay
chat rin dang diu méau vang da két taa tir dung dich, va phéan tich LCMS cho thay
su chuyén héa hoan toan. Hdn hop dugc lam nguoi xuéng nhiét do trong phong, va
dugc trung hoa bang cach bd sung ~50mL NH4Cl bdo hoa trong nuéc. Hon hop
duoc pha lodng bang 50mL H20, sau d6 dugc chiét bang 2 x 100mL EtOAc. Cac
dich chiét hitu co két hop duoc lam kho (N a2S04) va c6 trong chan khoéng. Tinh
ché bang ISCO CombiFlash (c6t 120g; nap khd; CH2Clp:MeOH theo ty 1& 100:0
dén 90:10 trong 40 phiit) tao ra hop chit néu & d& muc nay (cong thic 1-3) dudi
dang chét rin mau tring min. IH NMR (400 MHz, DMSO): § 12,69 (s, 1 H); 7,59
(d,J=6,9Hz, 1 H); 7,43 (t, ] =1,7Hz, 1 H); 7,20 (t, = 1,9 Hz, 1 H); 7,13 (t,J =
2,0Hz, 1 H); 6,48 (d,J = 6,9 Hz, 1 H).

Budc 1(c): 3-clo-5-{[2-hydroxy-4-(triflometyl)pyridin-3-yl]oxy} benzonitril
(cOng thuc 1-4)

@) Cl

CN

B6 sung CuCN (7,90g; 88mmol) viao huyén phi chira 3-(3-bromo-5-
clophenoxy)-4-(triflometyl)pyridin-2-ol (cong thirc 1-3; 3,25g; 8,82mmol) trong
NMP (29mL) va hdn hop duge gia nhiét dén 175°C trong 5 gio, sau d6 dugc lam
ngudi xudng nhiét d6 trong phong mot cach tir tir. Véi su thong gi6 bang ti thong
gié ting, 100mL AcOH bang dugc bd sung, sau d6 100mL EtOAc va hdn hop
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duoc loc qua xelit (nudc rira EtOAc). Dich loc dugc ra béng 3 x 200mL
H2O:nuéc mubi theo ty 18 1:1, sau d6 cac dich chiét hitu co dugc lam kho
(Na2S04) va cb trong chan khéng. Tinh ché bang ISCO CombiFlash (cot 120g;
nap kho; CH2CI2:MeOH theo ty 18 100:0 dén 90:10 trong 40 phut), sau d6 nghién
thanh bot chét ran thu duge voi EtpO (dé loai NMP du da rira giai ddng thoi véi
san pham) tao ra hop chit néu ¢ d& muc nay (cong thitc 1-4). 1H NMR (400 MHz,
DMSO): § 12,71 (s, 1 H); 7,75 (s, 1 H); 7,63-7,57 (m, 2 H); 7,54 (s, 1 H); 6,49 (d, J
=6,9 Hz, 1 H).

Buéc 1(d): 5-(clometyl)-2,4-dihydro-3H-1,2,4-triazol-3-on (cdng thirc 1-5)
N
CI/\W =0
N~NH

Hop chéit néu ¢ dé muc nay duoc didu ché nhu duoc néu trong tai li¢u k¥
thuat: Cowden, C. J.; Wilson, R. D.; Bishop, B. C.; Cottrell, I. F.; Davies, A. J.;
Dolling, U.-H. Tetrahedron Lett. 2000, 41, 8661.

Buéc 1(e):3-clo-5-({2-0x0-1-[(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yDmetyl]-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)benzonitril (cdng thirc 1-6)

Cl

Huyén phu chta 3-clo-5-{[2-hydroxy-4-(triflometyl)pyridin-3-yljoxy}-
benzonitril (cong thirc 1-4; 2,00g; 6,36mmol), 5-(clometyl)-2,4-dihydro-3H-1,2,4-
triazol-3-on (cong thic 1-5; 0,849g; 6,36mmol) va K2CO3 (0,878g; 6,36mmol)
trong DMF (32mL) dugc khudy trong 2 gi¢y & nhiét do trong phong, tai thoi diém
nay, phan tich LCMS cho thdy su chuyén héa hoan toan. Hn hop duoc pha lodng
bang 200mL Me-THF va rira bing 150mL H20:nuée mudi: NH4CI bio hoa trong
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nuée theo ty 18 1:1:1, sau d6 duogce rira tiép bang 2 x 150mL H2O:nude mudi theo
ty 1& 1:1. Cac phan doan chira nudc duge chiét tiép véi 150mL Me-THF, sau d6 cac
dich chiét hitu co két hop dugc 1am kho (Na2S04) va cbd trong chan khong. Tinh
ché bang ISCO CombiFlash (cot 80g; nap kho; EtOAc:EtOH theo ty 16 100:0 dén
90:10 trong 25 phtt) tao ra hop chit néu & dé& muyc nay (cong thtc 1-6) dudi dang
chit rin mau tring. 1H NMR (400 MHz, DMSO): § 11,46 (s, 1 H); 11,39 (s, 1 H);
7,93 (d,J=7,3 Hz, 1 H); 7,76 (s, 1 H); 7,58 (s, 1 H); 7,51 (s, 1 H); 6,67 (d, 7= 17,3
Hz, 1 H); 5,02 (s, 2 H).

Budce 1(f): 3-clo-5-({1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yDmetyl]-2-oxo0-4-(triflometyl)-1,2-dihydropyridin-3-yl}oxy)benzonitril (céng thirc
1-1)

Dung dich chtta 3-clo-5-({2-ox0-1-[(5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)metyl]-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)benzonitril (c6ng thic 1-6;
2,37g; 5,76mmol) va K2CO3 (0,796g; 5,76mmol) trong DMF (58mL) duogc lam
lanh xubng 0°C, sau d6 bd sung metyl iodua (0,360mL; 5,76mmol). Hon hop duoc
dé 4m dén nhiét d6 trong phong, va khudy trong 90 phut, tai thoi diém nay, phéan
tich LCMS cho thdy su chuyén héa >95%, vi san phim mong mudn c6 do tinh
khiét LCAP ~75%, véi phin con lai 1a nguyén liéu ban dau chua duge phan tng va
san phdm bis-metyl héa. Hdn hop duwoc pha lodng bang 200mL Me-THF, va rira
bang 3 x 200mL HpO:nuwéc mubi theo ty 18 1:1. Cac phan doan chira nude duoge
chiét tiép véi 200mL Me-THF, sau d6 céc dich chiét hiru co két hop duoc lam kho
(Na2S04) va cb trong chan khong. Chét rin mau tring thu dugc dau tién dugc
nghién thanh bot voi 100mL EtOAc, sau d6 véi 50mL THF, tao ra (sau khi lam
kh6) hop chit néu & dé muc nay (cong thirc 1-1) >95% LCAP. C6 thé tinh ché dén
>99% LCAP bing cach sir dung Prep LCMS (Max-RP, c6t 100 x 30mm; CH;CN
30-60% trong HCOOH trong nudc 0,6% trong 8,3 phut; 25mL/phat). 1H NMR
(400 MHz, DMSO): § 11,69 (s, 1 H); 7,88 (d, J = 7,3 Hz, 1 H); 7,75 (s, 1 H); 7,62
(s, 1 H); 7,54 (s, 1 H); 6,67 (d, ] =7,3Hz, 1 H); 5,17 (s, 2 H); 3,11 (s, 3 H).
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Vidu 1A

3-Clo-5-({1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)metyl]-2-
oxo-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)benzonitril (cong thirc 1-1)

Cl =

Budce 1A(a): 2-clo-3-(3-clo-5-iodophenoxy)-4-(triflometyl)pyridin (cOng
thtrc 1A-2)

HOn hop chirta 3-clo-1-iodophenol (208g; 816,0mmol), 2-clo-3-flo-4-
(triflometyl)pyridin (155g; 777,0mmol) va K2CO3 (161g; 1165,0mmol) trong
NMP (1,5 L) duoc gilt & nhiét d6 60°C trong 2,5 gio, va sau d6 duoc dé & nhiét do
trong phong trong 2 ngay. Sau d6, hdn hop duoc ti gia nhiét dén 60°C trong 3 gid,
sau d6 dugc lam ngudi xuéng nhiét d6 trong phong. Sau d6, hdn hop duge pha
loding bing 4 L EtOAc va rira bang 2 L nuée + 1 L nude mudi. Sau do, cac chit
hitu co két hop duoc rira 2 14n bing 500mL nudc mudi mot nira sau d6 bang
500mL nudc mudi, duge 1am kho trén MgSO4 va ¢ dé thu dwoc san phim thd 6
cdng thire 1A-2. 1H NMR (500 MHz, DMSO) § 8,67 (d, J = 5,0 Hz, 1 H), 7,98 (d,
J=5,0Hz, 1 H), 7,63-7,62 (m, 1 H), 7,42-7,40 (m, 1 H), 7,22 (t, J = 2,1 Hz, 1 H).

Budc 1A(b): 2-clo-3-(3-clo-5-iodophenoxy)-4-(triflometyl)pyridin (cOng
thirc 1A-3)
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P%LO Cl
X
|
B6 sung KOH (272g, 4850mmol) vao huyén phu chira 3-(3-clo-5-
iodophenoxy)-2-clo-4-(triflometyl)pyridin (cdng thirc 1A-2; 421g, 970mmol) trong
t-BuOH (1 L) va hdn hgp duge gia nhiét ¢én 75°C trong 1 gid, tai thdi diém nay,
phan tich HPLC cho thiy su chuyén héa >95%. t-BuOH dugc lam bay hoi va hdn
hop duge pha lodng bang nudc (7mL/g, 2,4L) va sau d6 dugc lam lanh xudng 0°C,
sau d6 HCI ndng d6 12N (~240mL) dugc bd sung cho dén khi o pH=5. Sau do,
hdn hop nay dugc chiét béng EtOAc (20mL/g, 6,5L), chiét nguoc béng EtOAc 1 x
SmL/g (1,5L), rira 1 1an bang nude:nuée mudi theo ty 18 1:1 (10mL/g, 3,2L), 1 1in
bang nude mudi (10mL/g, 3,2L), 1am kho trén MgSO4, loc va ¢b dé thu duoc san
phdm thd. San phdm thd duogc tao huyén phi trong MTBE (2,25 L, 7mL/ g), sau do
b6 sung hexan (1 L, 3mL/g) vao huyén phu trong 10 phut, va hdn hop duoc hoa gia
30 phit & nhiét d6 trong phong. San phdm duoc loc trén Buchner, rira bing
MTBE/hexan theo ty 1€ 1:2 (2mL/g = 640mL), sau d6 la hexan (640mL), va lam
kh6 trén thiy tinh frit dé thu dugc c6 cong thic 1A-3. 11 NMR (400 MHz, axeton-

d6): & 11,52 (s, 1 H); 7,63 (d, T = 7,01 Hz, 1 H); 7,50-7,48 (m, 1 H); 7,34-7,32 (m,
1 H); 7,09-7,07 (m, 1 H); 6,48 (d, ] = 7,01 Hz, 1 H).

Budc 1A(c): 3-clo-5-{[2-hydroxy-4-(triflometyl)pyridin-3-yl]oxy } benzo
nitril (cong thic 1-4)

0 Cl

CN

Dung dich chtra 3-(3-clo-5-iodophenoxy)-4-(triflometyl)pyridin-2-ol (cdng
thire 1A-3; 190g; 457mmol) trong DMF (914mL) dugc loai khi trong 20 phit bang
cach suc khi N2, sau d6 bd sung CuCN (73,7g; 823mmol), va sau d6, hon hop duoc
loai khi 5 phtit nita. Sau d6, hdn hop duoc gia nhiét dén 120°C trong 17 gio, sau do
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duoc 1am ngudi xudng nhiét do trong phong va phan tach thanh 6 L MeTHF va 2 L
dém amoni (4:3:1 = NH4Cl bdo hoa/nudc/NH40H 30%). Lép hitu co duoc rira
bang 2 L chit dém, 1 L chit dém va 1 L nuéc mudi, sau d6 dugc 1am khé trén
MgSO4 va cd. Sau d6, chét ran thd duge khudy trong 2,2 L MeCN hdi luu trong 45
phut, sau d6 duoc lam ngudi trong bé dén nhiét do trong phong trong 1 gio, duoc
hoa gia trong 30 phit, sau d6 loc va rira bang MeCN lanh (2 x 400mL). Chét rin
dugc l1am khé trén thiy tinh frit trong mdi trudng khi N2 trong 60 gitr dé thu duoc
hop chat néu & dé& muyc nay co cong thic 1-4. IH NMR (400 MHz, DMSO): §
12,71 (s, 1 H); 7,75 (s, 1 H); 7,63-7,57 (m, 2 H); 7,54 (s, 1 H); 6,49 (d, J = 6,9 Hz,
1 H).

Budc 1A(d) va 1A(e)

Sau d6, hop chit néu & d& muc ndy c6 cong thirc 1-1 dugc diéu ché tir hop
chit ¢6 cong thirc 1-4 bang cach st dung céc quy trinh twong tu voi céc quy trinh
duoc bdc 16 trong bude 1(d) va 1(e) dugc néu & trén trong vi du 1.

Vidu?2

3-Clo-5-({1-[(4-etyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)metyl]-2-oxo-
4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)benzonitril (cong thirc 2-1)

Cl

Hop chét néu & d& muc nay dugc didu ché bang cach st dung phuong phéap
dugc bde 16 trong phr?ln vi du, trong d6 iodometan dugc st dung trong bude 1(f)
dugc thay thé b.%lng iodoetan. lH NMR (400 MHz, DMSO): § 11,68 (s, 1 H); 7,92
(d, J=17,3Hz, 1 H); 7,76 (s, 1 H); 7,60 (s, 1 H); 7,52 (s, 1 H); 6,69 (d,J=7,3 Hz, 1
H); 5,20 (s, 2 H); 3,65-3,56 (m, 2 H); 1,11 (t, J = 7,1 Hz, 3 H).
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Vidu3

3-Clo-5-({4-clo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)metyl]-2-oxo0-1,2-dihydropyridin-3-yl} oxy)benzonitril (cong thitc 3-1)

cl N
o)
/
0] N/\(N/\;O
\
| Z N~NH

Cl
Budc 3(a):3-(3-bromo-5-clophenoxy)-2-clo-4-nitropyridin 1-oxit (cong thirc
3-2)
NO,

\O Br

I+ r?l/ Cl
-0 Cl
Huyén phi chia 3-bromo-5-clophenol (1,32g; 6,35mmol), 2-clo-3-flo-4-

nitropyridon-N-oxit (1,11g; 5,78mmol) va K2CO3 (0,798g; 5,78mmol) trong
THF:DMF theo ty 18 3:1 (23mL) duoc khudy & nhiét d6 trong phong trong 5 gio.
THF duoc loai b trong chdn khong, va sau d6 hdn hop dwoc pha loing bing
NaHCO3 bdo hoa trong nudc va chiét ba lan bang EtOAc. Cac dich chiét hitu co
két hop duoc rira bang nudc mudi, lam kho (MgS04) va cb trong chan khong. Can
thu duoe dugc nghién thanh bot véi EtpO dé tao ra hop chit néu ¢ dé muc nay dudi
dang chét rén mau nau c¢é d6 tinh khiét du dé& duoc st dung truc tiép. IH NMR
(400 MHz, MeOD): § 8,57 (d, J = 7,5 Hz, 1 H); 8,21 (d,J=7,5 Hz, 1 H); 7,43 (s, 1
H); 7,26 (s, 1 H); 7,16 (s, 1 H).

Budc 3(b): 3-(3-bromo-5-clophenoxy)-2,4-diclopyridin (cong thirc 3-3)

Cl

Cl
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Huyén pht chia 3-(3 -bromo-5-clophenoxy)-2-clo-4-nitropyridin 1-oxit
(cong thirc 3-2; 1,41g; 3,71mmol) trong AcOH (37mL) dugc gia nhiét dén 60°C, va
sau d6 bd sung axetyl clorua (2,64mL; 37,1mmol). Sau 60 phut & nhiét d6 60°C,
hdn hop duoc 1am ngudi xuéng nhiét d6 trong phong, va AcOH dugc loai bo trong
chan khéng. Cin dugc pha lodng bing NaHCO3 bao hoa trong nude va chiét ba 1an
bz‘ing EtOAc. Céc dich chiét hitu co két hop dugc rira bﬁng nude mudi, 1am khd
(MgS04) va ¢6 trong chan khong. Dau méau da cam thu duge duge pha lodng bing
CHCI3 (37mL), lam lanh Xuéng 0°C, sau d6 bd sung PCl13 (4,87mL; 55,7mmol).
Hon hop duoc gia nhiét dén 60°C qua dém, sau d6 dugc lam ngudi Xuéng nhiét do
trong phong va lam ding bang cich bd sung cén than NaHCO3 bio hoa trong nudce
cho dén khi 16p nudce cb tinh kiém. Hon hop dugc chiét ba 1an béng CH2Clp, sau
d6 céc dich chiét két hop dugc rua b.%mg nude mudi, 1am kho (MgS04) va cb trong
chan khong dé tao ra hop chit néu & d& muc nay dudi dang chét rin mau tring c6

6 tinh khiét du d& duoc sir dung truc tiép.

1H NMR (400 MHz, MeOD): § 8,32 (d, J = 5,3 Hz, 1 H); 7,68 (d, J = 5,3
Hz, 1 H); 7,38 (s, 1 H); 7,02 (s, 1 H); 6,95-6,90 (m, 1 H).

Budce 3(c): 3-(3-bromo-5-clophenoxy)-4-clopyridin-2-ol c6 cong thirc 3-4

Cl
N (@] Br
P
N OH
Cl

B6 sung KOH (39mg; 0,69mmol) vao dung dich chta 3-(3-bromo-5-
clophenoxy)-2,4-diclopyridin (céng thtc 3-3; 81mg; 0,23mmol) trong t-BuOH
(1,0mL) va hdn hop dugc gia nhiét dén 75°C qua dém. Sau khi lam ngudi xubng
nhiét d6 trong phong, hdn hop duoc pha lodng bang nude, va chiét bing EtOAc.
Pha hitu co duoc rira bing nude mudi, lam khd (MgSO4) va cb trong chin khong.
Tinh ché bang ISCO CombiFlash (cdt 4g; nap kho; hexan:EtOAc theo ty 18 100:0
dén 20:80) tao ra hop chét néu & d& muc nay. 1H NMR (400 MHz, CDCI3): §
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12,86 (s, 1 H); 7,27-7,23 (m, 2 H); 7,02 (5, 1 H); 6,91 (s, 1 H); 6,45 (d, J = 7,1 Hz,
1 H).

Budc 3(d): 3-clo-5-[(4-clo-2-hydroxypyridin-3-yl)oxy|benzonitril (cong
thue 3-5)

0 CN

Cl

Dung dich chtra 3-(3-bromo-5-clophenoxy)-4-clopyridin-2-ol (céng thirc 3-
4; 205mg; 0,612mmol) trong DMF dugc loai khi béng N2 trong 5 phut, sau d6
Zn(CN)2 (71,9mg; 0,612mmol) va Pd(PPh3)4 (106mg; 0,092mmol) dugc bd sung.
Hon hop duge gia nhiét dén 90°C trong 2 gio, sau d6 dugc lam ngudi xuéng nhiét
d6 trong phong. Hén hop dugc pha lodng bang EtOAc va nudc, dan dén su két tua
ctia hop chit mong mudn, két tia nay duoc thu gom bang cach loc. Rira tiép bing
nuée, EtOAc, CH2Clp va MeOH tao ra hop chét néu & dé muc nay duéi dang chit
rin mau tréng. IH NMR (400 MHz, MeOD): § 7,52 (s, 1 H); 7,43 (d,J=7,1Hz 1
H); 7,29 (s, 1 H); 7,27 (s, 1 H); 6,58 (d, ] = 7,1 Hz, 1 H).

Budc 3(e) va (f): 3-clo-5-({4-clo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)metyl]-2-ox0-1,2-dihydropyridin-3-yl} oxy)benzonitril (cdng thirc 3-1)

Hop chit néu & dé muc nay duogc didu ché béng cach str dung céc cai bién
ciia budc 1(e) va (f), thay thé 3-clo-5-{[2-hydroxy-4-(triflomety])pyridin-3-
ylJoxy}benzonitril (cong thirc 1-4) trong bude 1(e) bang 3-clo-5-[(4-clo-2-
hydroxypyridin-3-yl)oxy]benzonitril (cong thitc 3-5). !H NMR (400 MHz,
DMSO): § 11,66 (s, 1 H); 7,72 (t, ] = 3,5 Hz, 2 H); 7,53 (s, 1 H); 7,44 (s, 1 H); 6,62
(d, J=7,5Hz, 1 H); 5,10 (s, 2 H); 3,11 (s, 3 H).

Vidu 4

3-({4-Bromo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)metyl]-2-
oxo0-1,2-dihydropyridin-3-yl}oxy)-5-clobenzonitril (cong thirc 4-1)
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Budc 4(a): 3-clo-5-iodo-phenol (cbéng thirc 4-2)

Cl I

OH

Dung dich chtra 1-clo-3-iodobenzen (5,00g; 21,0mmol) trong hexan (70mL)
duge suc N2 trong 5 phiit. B sung bis-(pinacolato)boran (6,39g; 25,2mmol), di-u-
methoxo-bis-(1,5-xyclooctadien)diiridi(T) (0,208g; 0,315mmol) va 4,4-di-tert-
butyl-2,2-dipyridyl (0,169g; 0,629mmol) va phan tmg duoc khudy qua dém & nhiét
dd trong phong. Hexan duoc loai bo trong chin khong, sau d6 cin dugce tai pha
lodng bing axeton (70mL) va Oxone® (trc 1a, kali peroxymonosulfat) (12,9g;
21,0mmol) trong nuéce (70mL) duoc bd sung. Sau khi khudy trong 10 phtt, phan
tmg dugc lam ngimg bang bd sung Na2S03 trong nudc 5%, va san phdm duoc
chiét ba lan bang Et20. Cac dich chiét hiru co két hop dugc lam kho (MgSO4) va
cd trong chan khéng. Tinh ché bang ISCO CombiFlash (hexan:EtOAc theo ty 1€
100:0 dén 70:30) tao ra hop chit néu & d&& muc nay dudi dang diu mau nau. 1H
NMR (400 MHz, CDCI3): § 7,29 (s, 1 H); 7,13 (s, 1 H); 6,89-6,80 (m, 1 H); 5,91
(s, 1 H).

Bude 4(b): 2-clo-3-(3-clo-5-iodophenoxy)-4-nitropyridin 1-oxit (cong thirc
4-3)

-0 Cl
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Huyén phu chira 3-clo-5-iodo-phenol (cong thirc 4-2; 5,00g; 19,7mmol), 2-
clo-3-flo-4-nitropyridon-N-oxit (3,67; 19,1mmol) va K2CO3 (2,72g; 19,7mmol)
trong THF (79mL) dugc khudy & nhiét do trong phong qua dém. Hdn hop duoc cd
trong chan khong, sau d6 dugc pha lodng bing NaHCO3 bio hoa trong nudc va
chiét bang CHpClp. Céc dich chiét hitu co duge 1am kho (MgSO4) va cd trong
chan khong. Cén thu dugc duge nghién thanh bt véi EtpO dé tao ra hop chét néu &
d& muc nay dudi dang chét rin mau vang c6 do tinh khiét du dé duoc st dung truc
tiép. IH NMR (400 MHz, CDCI3): § 8,40 (d, J = 7,4 Hz, 1 H); 8,04 (d, J = 7,4 Hz,
1 H); 7,54 (s, 1 H); 7,12 (s, 1 H); 6,88 (t, ] =2,0 Hz, 1 H).

Buéc 4(c): 2,4-dibromo-3-(3-clo-5-iodophenoxy)pyridin c6 cong thirc (4-4)

Br

N O [
P

N Br

Cl

Huyén phu chira 2-clo-3-(3-clo-5-iodophenoxy)-4-nitropyridin 1-oxit (cong
thirc 4-3; 3,00g; 7,03mmol) trong AcOH (23mL) dugc gia nhiét dén 80°C, sau d6
bd sung axetyl bromua (5,19mL; 70,3mmol). Sau 4 gid & nhiét d6 60°C, hdén hop
duogc lam ngudi xuéng nhiét do trong phong, va AcOH duogc loai bo trong chin
khong. Cin dugc pha lodng bang NaHCO3 bio hoa trong nudc va duge chiét ba
1an bang CH2Clp. Céc dich chiét hitu co két hop dugc lam khd (MgSO4) va b
trong chén khong. Cin thu duge duge pha lodng bang CHCI3 (23mL) sau do, PBr;
(9,94mL; 105mmol) dugc bd sung. Hon hop duoc gia nhiét dén 80°C qua dém, sau
d6 duge 1am ngudi xudng nhiét d6 trong phong, rét 1én trén nuéc dd va trung hoa
bang cach b sung tir tir NaOH (trong nuéc) ndng do 1M. Hn hop duoc chiét ba
lan bang CH2Clp, dé lai 16p hitu co vin duc. Dung méi duoc loai bd trong chan
khong (khong lam kho), va chét ran thu duoc duge nghién thanh bdt véi CH)Cla.
Phéan dich loc duoc ¢b trong chan khong, sau d6 tinh ché béng ISCO CombiFlash
(hexan:EtOAc theo ty 1€ 100:0 dén 80:20) tao ra chét rén bd sung, ma dugc két hop

vé6i nguyén liéu dd duge nghién thanh bot dé tao ra hop chét néu & dé muc nay. 1H
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NMR (400 MHz, CDCI3): § 8,27 (d, J = 5,3 Hz, 1 H); 7,74 (d, J = 5,3 Hz, 1 H);
7,50 (s, 1 H); 7,09 (s, 1 H); 6,81 (t, J = 2,0 Hz, 1 H).

Budc 4(d): 4-bromo-3-(3-clo-5-iodophenoxy)pyridin-2-ol (cong thirc 4-5)

Br

Cl

Bd sung KOH (0,946g; 16,9mmol) vao dung dich chtta dibromua (2,75g;
5,62mmol) trong t-BuOH (23mL), va hdn hop duoc gia nhiét dén 75°C qua dém,
tao ra hdn hop theo ty 1& 4:1 ctia san phdm mong mudn va chit ddng phan 2-
bromo-4-hydroxy ctia né. Hén hop dugc pha lodng bang NaHCO3 bdo hoa trong
nudce, va chiét ba 1an béng EtOAc. Cac dich chiét hitu co két hop dugc lam kho
(MgSO4) va cd trong chan khong. Chét rin thu dugc duoc nghién thanh bdt véi
MeOH d tao ra hop chit néu & dé muc nay du6i dang chét rén mau trang. 1H
NMR (400 MHz, MeOD): § 7,48 (t, ] = 1,5 Hz, 1 H); 7,33 (d, J = 7,1 Hz, 1 H);
7,20 (t,J=1,7Hz, 1 H); 6,94 (t, ] = 2,0 Hz, 1 H); 6,70 (d, J = 7,1 Hz, 1 H).

Budc 4(e):3-[(4-bromo-2-hydroxypyridin-3-yl)oxy]-5-clobenzonitril ~ (céng
thirc 4-6)

Br
0] CN

Cl
Dung dich chita 4-bromo-3-(3-clo-5-iodophenoxy)pyridin-2-ol (c6ng thirc 4-
5; 1,72g; 4,03mmol) trong DMF duogc suc N2 trong 5 phat. Kém (II) xyanua
(0,284g; 2,42mmol) va Pd(PPh3)4 (0,466g; 0,403mmol) dugc bd sung, va hdn hop
dugc gia nhiét dén 40°C qua dém. Sau khi lam ngudi xubng nhiét do trong phong,
hdn hop duoc pha lodng bing NaHCO3 bio hoa trong nudc va duoc chiét ba 1an
bang CH2Clp. Céc dich chiét hitu co két hop duge 1am kho (MgSO4) va ¢b trong

chan khong. Nghién thanh bt chét rén thu dwoc véi nude, sau d6 1a MeOH, sau dé
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l1a Etp0O tao ra hop chét néu & d& muc nay dudi dang chit rén mau tréng. IH NMR
(400 MHz, DMSO): § 12,33 (s, 1 H); 7,73 (s, 1 H); 7,51 (s, 1 H); 7,44 (s, 1 H);
7,36 (d,J=7,1 Hz, 1 H); 6,56 (d,J = 7,0 Hz, 1 H).

Budce 4(f) va (g): 3-({4-bromo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)metyl]-2-oxo-1,2-dihydropyridin-3-yl} oxy)-5-clobenzonitril (céng thirc
4-1)

Hop chét néu & dé muc nay dugc diéu ché béng cach str dung cac cai bién
ctia budc 1(e) va (f), thay thé 3-clo-5-{[2-hydroxy-4-(triflometyl)pyridin-3-
ylloxy}benzonitril (cong thuc 1-4) trong budc 1(e) béng 3-[(4-bromo-2-
hydroxypyridin-3-yl)oxy]-5-clobenzonitril (cdng thtic 4-6). IH NMR (400 MHz,
DMSO): § 11,66 (s, 1H); 7,74 (s, 1 H); 7,65 (d, J = 7,5 Hz, 1 H); 7,53 (s, 1 H); 7,43
(s, 1 H); 6,73 (d,J=7,4 Hz, 1 H); 5,10 (s, 2 H); 3,11 (s, 3 H).

Vidu5

3-Clo-5-({4-(1,1-difloetyl)-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-

3-yDmetyl]-2-oxo0-1,2-dihydropyridin-3-yl} oxy)benzonitril (cong thirc 5-1)

cl =

Budce 5(a): 3-clo-5-{[4-(1-etoxyetenyl)-2-hydroxypyridin-3-yl]oxy}

benzonitril (cong thirec 5-2)

O\/

\O CN

L
N OH

Cl

Dung dich chta 3-[(4-bromo-2-hydroxypyridin-3-yl)oxy]-5-clobenzonitril
(cong thirc 4-6; 300mg; 0,922mmol) va tributyl(1-etoxyvinyl)thiéc (832mg;
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2,30mmol) trong DMF (4mL) dugc loai khi véi N2 trong 5 phut. BS sung
Pd(PPh3)4 (53mg; 0,046mmol), va hdn hop duoc gia nhiét dén 80°C qua dém. Sau
khi 1am ngudi xubng nhiét do trong phong, bb sung KF trong nude (2,3M, SmL),
va chit két tua thu duoc dugc léy ra béng cach loc va rira béng EtOAc. Sau khi
phan tach pha, pha nuéc dugc chiét tiép voi EtOAc, sau do, cac dich chiét hitu co
két hop duoc lam khd (MgSO4) va c¢b trong chan khéong. Tinh ché bing ISCO
CombiFlash (hexan:EtOAc theo ty 1& 100:0 dén 0:100) tao ra hop chét néu ¢ dé
muc ndy c6 1an triphenylphosphin oxit du, dugc sir dung tiép ma khong cén tinh
ché thém. 1H NMR (400 MHz, MeOD): § 7,45 (s, 1 H); 7,40 (d, J = 6,9 Hz, 1 H);
7,19 (s, 1 H); 7,17 (s, 1 H); 6,58 (d, J = 5,8 Hz, 1 H); 4,66 (d, J = 2,9 Hz, 1 H); 4,52
(d,J=2,9Hz, 1 H); 3,78 (dd, ] = 14,0, 7,0 Hz, 2 H); 1,17-1,09 (m, 3 H).

Budce 5(b): 3-[(4-axetyl-2-hydroxypyridin-3-yl)oxy]-5-clobenzonitril (cong
thure 5-3)

O CN

Cl

B6 sung 1,0mL HCI ndng d6 trong nuée 10% vao dung dich chtra 3-clo-5-
{[4-(1-etoxyetenyl)-2-hydroxypyridin-3-ylJoxy} benzonitril (cdng thtc 5-2; 157mg;
chtta O=PPh3) trong axeton (2,5mL), va hdn hop dugc khudy trong 2 ngay. Axeton
duoc loai bod trong chan khong, sau d6 hdn hop dugc pha lodng béng nude va chiét
ba 14n bing CH2Clp. Céc dich chiét hitu co két hop duoc lam khd (MgSO4) va co
trong chan khong. Nghién thanh bot v6i Et20 tao ra hop chit néu ¢ dé muc nay
dudi dang chét rin mau tring. 1H NMR (400 MHz, MeOD): § 7,53 (s, 1 H); 7,45
(d,J=6,9Hz, 1 H); 7,34 (s, 1 H); 7,31 (s, 1 H); 6,58 (d, ] = 6,9 Hz, 1 H); 2,51 (s, 3
H). '

Budce 5(c):  3-clo-5-{[4-(1,1-difloetyl)-2-hydroxypyridin-3-yl]oxy}

benzonitril (cong thirc 5-4)
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B sung DAST (233 pL; 1,77mmol) vao dung dich chira 3-[(4-axetyl-2-
hydroxypyridin-3-yl)oxy]-5-clobenzonitril (cong thirc 5-3; 102mg; 0,353mmol)
trong CH2Cl2 (1,4mL) va hdn hop duoc khuéy & nhiét d6 trong phong. B sung
thém cac duong lugng ctia DAST tai thoi diém 4 gio, 24 gioy va 32 gid, va tiép tuc
khudy trong 48 gio, tai thoi diém nay, phan tich LCMS cho thdy su chuyén héa
hoan toan. Phan tmg dugc 1am nglmg bing cach bd sung cin thdn NaHCO3 béo
hoa trong nuédc, va sau d6 san phim dugc chiét ba 1dn bang CH2Cly. Céc dich chibt
hiru co két hop dugc 1am kho (MgS04) va ¢b trong chan khong, dé tao ra hop chét
néu & d&& muc nay dugc st dung truc tiép ma khong can tinh ché thém.

Buéce 5(d) va (e):3-clo-5-({4-(1,1-difloetyl)-1-[(4-metyl-5-0x0-4,5-dihydro-
1H-1,2,4-triazol-3-yl)metyl]-2-ox0-1,2-dihydropyridin-3-yl}oxy) benzonitril (c6ng
thie 5-1)

Hop chit néu & d& muc nay duogc didu ché béng cach st dung cac cai bién
cia budc 1(e) va (f), thay thé 3-clo-5-{[2-hydroxy-4-(triflometyl)pyridin-3-
ylloxy}benzonitril (cong thic 1-4) trong budc 1(e) bang 3-clo-5-{[4-(1,1-
difloetyl)-2-hydroxypyridin-3-yl]oxy } benzonitril (cdng thic 5-4). 1H NMR (400
MHz, DMSO): § 11,68 (s, 1 H); 7,80 (d,J=7,3 Hz, 1 H); 7,72 (t, ] = 1,5 Hz, 1 H);
7,51 (dd, J=2,4, 1,3 Hz, 1 H); 7,41 (t, ] =2,1 Hz, 1 H); 6,51 (d, J = 7,3 Hz, 1 H);
5,15 (s, 2 H); 3,12 (s, 3 H); 1,95 (t,J = 19,4 Hz, 3 H).

Viduy6

3-({5-Bromo-4-clo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)metyl]-2-oxo0-1,2-dihydropyridin-3-yl} oxy)-5-clobenzonitril (cdng thirc 6-1)
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Budc 6(a): 3-[(5-bromo-4-clo-2-hydroxypyridin-3-yl)oxy]-5-clobenzonitril
c6 cong thirc 6-2

Cl
Br O Cl

CN

B sung NBS (1,5g, 8,43mmol) vao huyén phi chira 3-[(4-bromo-2-
hydroxypyridin-3-yl)oxy]-5-clobenzonitril (cong thirc 4-6; 1,5g, 5,34mmol) trong
axetonitril (30mL). HOn hop duoc khudy & nhiét d6 trong phong trong 2-3 gid, cho
dén khi phén tich LCMS cho thdy su chuyén héa hoan toan. Nudc (20mL) duge bd
sung, va chét rin duge thu gom, ria lan luot bé“mg nude, MeOH va EtoO dé thu
duoc bromua du6i dang chét rén mau vang nhat c¢6 do tinh khiét du d& duogc st
dung tryc tiép. IHNMR (400 MHz, DMSO): § 12,67 (s, 1 H); 7,92 (s, 1 H); 7,74
(s, 1 H); 7,61 (s, 1 H); 7,57 (s, 1 H).

Buée 6(b) va (¢)3:  3-({5-bromo-4-clo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-
1,2,4-triazol-3-yl)metyl]-2-0x0-1,2-dihydropyridin-3-yl} oxy)-5-clobenzonitril
(cOng thirc 6-1)

Hop chit néu & d muc nay dugc didu ché béng cach sir dung céac cai bién
cia budc 1(e) va (f), thay thé 3-clo-5-{[2-hydroxy-4-(triflometyl)pyridin-3-
yl]oxy}benzonitril ¢é cong thirc 1-4 trong bude 1(e) bang 3-[(5-bromo-4-clo-2-
hydroxypyridin-3-yl)oxy]-5-clobenzonitril (céng thitc 6-2). IH NMR (400 MHz,
DMSO): § 11,70 (s, 1 H); 8,26 (s, 1 H); 7,76 (s, 1 H); 7,64 (s, 1 H); 7,57 (t, ] = 2,0
Hz, 1 H); 5,12 (s, 2 H); 3,13 (s, 3 H).
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Vidu7

3-({5-Bromo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)metyl]-2-
oxo-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)-5-clobenzonitril (cong thirc 7-1)

Cl =

Buéce 7(a): 3-{[5-bromo-2-hydroxy-4-(triflometyl)pyridin-3-yl]oxy}-5-

clobenzonitril (cong thirc 7-2)

Br ) Cl

CN

Bd sung NBS (0,800g, 4,49mmol) vao huyén phu chira 3-[(4-bromo-2-
hydroxypyridin-3-yl)oxy]-5-clobenzonitril (cong thirc 4-6; 1,30g, 4,13mmol) trong
axetonitril (30mL). H8n hop duoc khudy & nhiét d6 trong phong trong 2-3 gid, cho
dén khi phéan tich LCMS cho thiy su chuyén héa hoan toan. Nude (20mL) dugc bd
sung, va chit ran dugc thu gom, rira lan luot bing nude, MeOH va EtpO dé thu
dugc bromua dudi dang chit rin mau vang nhat c6 d¢ tinh khiét da dé duoc st
dung truc tiép. IH NMR (400 MHz, DMSO): § 12,94 (s, 1 H); 7,95 (s, 1 H); 7,74
(s, 1 H); 7,67 (s, 1 H); 7,63 (s, 1 H).

Budc 7(b) va (c): 3-({5-bromo-1-[(4-metyl-5-ox0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)metyl]-2-ox0-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)-5-
clobenzonitril (cong thuc 7-1)

Hop chit néu ¢ d& muc nay duge didu ché bing céch sir dung céc cai bién

cua budc 1(e) va (f), thay thé 3-clo-5-{[2-hydroxy-4-(triflometyl)pyridin-3-
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yl]oxy}benzonitril (cong thirc 1-4) trong budc 1(e) bang 3-{[5-bromo-2-hydroxy-4-
(triflometyl)pyridin-3-yl]oxy}-5-clobenzonitril (cong thic 7-2). 1H NMR (400
MHz, DMSO): § 11,73 (s, 1 H); 8,25 (s, 1 H); 7,76 (d, J = 1,7 Hz, 1 H); 7,71-7,69
(m, 1 H); 7,66-7,64 (m, 1 H); 5,14 (s, 2 H); 3,11 (s, 3 H).

Vidu 8

3-(Diflometyl)-5-({1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yl)metyl]-2-oxo0-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)benzonitril (cong thirc
8-1)

Budc 8(a): 5-[(benzyloxy)metyl]-4-metyl-2,4-dihydro-3H-1,2,4-triazol-3-on

(cOng thuc 8-2)
@A N/
O’/\\r/
|
Was
H

B& sung benzyloxyaxetyl clorua (5,45mL; 35,1mmol) vao dung dich chira
N-metylhydrazincarboxamit (3,13g; 35,1mmol; Can. J. Chem. 1951, 29, 478) trong
THF. Hén hop duogc lam lanh xudng 0°C, sau d6 b6 sung NaOH (trong nuéc) néng
d6 5M (7,38mL; 36,9mmol) va hdn hop dugc khudy trong 2 gid. Sau khi ¢b trong
chan khong, 2-[(benzyloxy)axetyl]-N-metylydrazin-carboxamit chua duoc tinh ché
dugc hoa tan trong NaOH (trong nuéc) ndng d6 2M (60mL), va hdn hop duoc gia
nhiét &én 95°C qua dém. Sau khi lam ngudi xudng nhiét do trong phong, hdn hop
duogc trung hoa bang cach bd sung timg giot HCI ndng d6 6M trong nude. Sau khi
pha lodng v&i nuée, 16p nude duge chiét hai 14n voi EtOAc. Céc dich chiét hitu co

két hop duoc lam khd (NapSO4) va cb trong chan khong. Tinh ché bing ISCO

-77-



19581

CombiFlash (hexan:EtOAc theo ty 1€ 80:20 dén 0:100) tao ra hop chit néu & @&
muc nay. IH NMR (500 MHz, CDCI3): § 10,03 (s, 1 H); 7,43-7,34 (m, 5 H); 4,57
(s, 2 H); 4,47 (s, 2 H); 3,35 (s, 3 H).

Budc 8(b):5-(hydroxymetyl)-4-metyl-2,4-dihydro-3H-1,2,4-triazol-3-on
(cong thuc 8-3)

/

HO N
RN

H

B6 sung PAd(OH)2 (20% trong lwong; 2,02g; 2,87mmol) vio huyén phu chtra
5-[(benzyloxy)metyl]-4-metyl-2,4-dihydro-3H-1,2,4-triazol-3-on (c6ng thirc 8-2;
4,20g; 19,2mmol) trong EtOH (84mL) va hdn hop duoc khudy qua dém & nhiét do
trong phong. Loc qua Solka Floc, va ¢d trong chan khong tao ra 2,33 g (18,Immol;
94%) hop chit néu & d& muc nay cé do tinh khiét da dé duoc str dung truc tiép. 1H
NMR (500 MHz, DMSO): § 11,53 (s, 1 H); 5,51 (t, ] =5,7Hz, 1 H); 433 (d,J =
5,8 Hz, 2 H); 3,17 (s, 3 H).

Budc 8(c): 5-(clometyl)-4-metyl-2,4-dihydro-3H-1,2,4-triazol-3-on  (cOng
thire 8-4)

/

Cl N
R

H

B sung thionyl clorua (1,52mL; 20,7mmol) viao huyén phu chia 5-
(hydroxymetyl)-4-metyl-2,4-dihydro-3H-1,2,4-triazol-3-on (cong thtc 8-3; 2,33g;
18,0mmol) trong CH5CN (47mL) va hdn hop duge khudy & nhiét d6 trong phong
trong 5 gid. Sau khi ¢6 trong chan khong, can thu duge dugc nghién thanh bét véi
hexan dé tao ra hop chét néu & d& muc nay dudi dang chét rdn mau tréng. IH NMR

(500 MHz, DMSO): § 11,87 (s, 1 H); 4,75 (s, 2 H); 3,21 (s, 3 H).

Budce 8(d): 3-flo-4-(triflometyl)pyridin-2-ol (cong thurc 8-5)
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Dung dich chita 3-flo-4-(triflometyl)pyridin (5,00g; 30,3mmol) trong
CH2Clp (10mL) dwgc lam lanh xudng 0°C, sau d6 metyltrioxoreni(VII) (0,062¢;
0,249mmol) va hydro peroxit (30%; 6,2mL; 61mmol) dugc bd sung va hdn hop
duoc 1am 4m 18n nhiét d6 trong phong. Sau khi khudy trong 2 g10, phan tng dugc
lam ngimg bing cach bd sung MnO?7 (5 mg) va khudy tiép trong 30 phat. Sau khi
pha loadng véi CH2Clp bd sung, hon hop duge loc qua Solka Floc, duoc 1am kho
(MgS04) va cb trong chan khéng dé tao ra 3-flo-4-(triflometyl)pyridin 1-oxit ¢6 do
tinh khiét du d duoc st dung truc tiép. N-oxit (3,70g; 20,4mmol) dugc hoa tan
trong anhydrit trifloaxetic (21,6mL; 153mmol) trong binh hydro héa va dugc gia
nhiét dén 85°C trong 15 gid. Sau khi lam lanh xuéng 0°C, nudc duge bd sung, sau
d6 1a K2CO3 ran cho dén khi pH=9. Phan doan chita nudc duoc chiét bing EtOAc
va Me-THF, va céc dich chiét hitu co két hop duoc lam kho (MgSO4) va cd trong
chan khong. Tinh ché bang ISCO CombiFlash (hexan:EtOAc theo ty 18 70:30 dén

0:100) tao ra hop chét néu & dé muc nay dudi dang chét rin mau hdng.

IH NMR (400 MHz, Axeton): § 11,48 (s, 1 H); 7,55 (d, ] = 7,1 Hz, 1 H);
6,39 (t,J=6,2 Hz, 1 H).

Budc 8(e): 3-(diflometyl)benzonitril (cong thirc 8-6)

F

N
Z

B6 sung DAST (1,0lmL; 7,63mmol) vao dung dich chra 3-
xyanobenzaldehyt (1,00g; 7,63mmol) trong CH2Cl (38mL) va hdn hop dugc
khudy trong 1 gi® & nhiét d6 trong phong. Phan ting duoc 1am dimg bang HCI ndng
do 1IN trong nudc va dugce chiét hai 1dn v6i CH2Clp. Céc dich chiét hitu co két hop

duoc 1am kho va cb trong chan khong. Tinh ché bang ISCO CombiFlash tao ra hop
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chit néu ¢ dé muc ndy dudi dang diu mau vang. IH NMR (400 MHz, DMSO): §
8,09 (s, 1 H); 8,05 (d, J =7,8 Hz, 1 H); 7,94 (d, J = 7,9 Hz, 1 H); 7,80-7,71 (m, 1
H); 7,12 (t,J = 55,4 Hz, 1 H).

Budce 8(e): 3-(diflometyl)-5-hydroxybenzonitril (cong thirc 8-7)

" N
Z

OH
Hop chit néu & @& muc nay duoc diéu ché béng cach sir dung céi bién cla
budc 4(a), thay thé 1-clo-3-iodobenzen béng 3-(diflometyl)benzonitril (cdng thirc
8-6), va dung méi hexan béng MTBE. 1H NMR (400 MHz, DMSO): § 10,69 (s, 1
H); 7,46 (s, 1 H); 7,32 (s, 1 H); 7,26 (s, 1 H); 7,02 (t, J = 55,4 Hz, 1 H).
Budéc  8(f):  3-flo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)
metyl]-4-(triflometyl)pyridin-2(1H)-on (cong thirc 8-8)

B6 sung K2CO3 (51mg; 0,373mmol) vao dung dich chia 3-flo-4-
(triflometyl)pyridin-2-ol (cdng thue 8-5; 50mg; 0,34mmol) trong dioxan 1,7mL) va
hén hop duge khudy trong 5 phut. Sau d6, 5-(clometyl)-4-metyl-2,4-dihydro-3H-
1,2,4-triazol-3-on (cong thuc 8-4; 68mg; O,373mfnol) duge bd sung, va hdn hop
duoc khudy trong 2 gid & nhiét d6 trong phong. Hon hop dwoc pha lodng bing
nuée, va duoc chiét béng CH2Clp. Céac dich chiét hitu co duoc lam khd MgSO04)
va cb trong chén khéng. Tinh ché bang ISCO CombiFlash tao ra hop chit néu & d&
muc ndy. 1H NMR (400 MHz, CDCI3): § 10,14 (s, 1 H); 8,11 (d, J = 5,2 Hz, 1 H);
7,18 (t, ] =4,7 Hz, 1 H); 5,40 (s, 2 H); 3,41 (s, 3 H).
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Bude 8(g): 3-(diflometyl)-5-({1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-
triazol-3-yl)metyl]-2-oxo0-4-(triflometyl)-1,2-dihydropyridin-3-y1} oxy)-benzonitril
(cOng thie 8-1)

Hoén hop cua 3-flo-1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yDmetyl]-4-(triflometyl)pyridin-2(1H)-on (cong thic 8-8; 30mg; 0,103mmol), 3-
(diflometyl)-5-hydroxybenzonitril (cong thic 8-7; 34,7mg; 0,205mmol) va K2CO3
(28,4mg; 0,205mmol) duoc gia nhiét dén 75°C, va duoc khuéy qua dém. Sau khi
lam ngudi xubng nhiét do trong phong, hdn hop duroc pha lodng bang nude va duoc
chiét bang CH2Clp. Céc dich chiét hitu co két hop dugc lam khé (MgSO4) va ¢b
trong chin khong. Tinh ché bing HPLC dinh huéng khéi luong tao ra 2,1 mg
(0,0048mmol; 4,6%) hop chét néu & dé muc nay dudi dang chit rén mau trang. 1H
NMR (400 MHz, DMSO): § 11,70 (s, 1 H); 7,90 (d, T =7,3 Hz, 1 H); 7,80 (d, J =
8,5 Hz, 2 H); 7,57 (s, 1 H); 7,05 (t, J = 55,2 Hz, 1 H); 6,69 (d, J = 7,3 Hz, 1 H);
5,17 (s, 2 H); 3,10 (s, 3 H).

Vidu9

Thir nghiém ECL vé su tic ché enzym phién ma nguoc HIV:

Thir nghiém dé xé4c dinh su e ché in vitro enzym phién ma ngugc HIV boi
hop chét theo sang ché duoc tién hanh nhu sau: enzym HIV-1 RT (0,1nM) duoc
két hop voi chét e ché hoic DMSO (10%) trong chit dém thtt nghiém (50mM
Tris-HCI, pH=7,8, 1mM dithiothreitol, 6mM MgCl2, 80mM KCl, 0,025% CHAPS,
0,imM EGTA), va hdn hop duge & so bo trong 30 phit & nhiét d6 trong phong
trong céc dia vi chudn d6 (Corning Costar #3365). 50uL hdn hop phéan tng dugc
khoi mao bang hdn hop cia co chit doan mdi-khudn (ndng @6 cudi cling 5nM) va
dNTP (0,6uM dNTP, 20nM Ruteni-dUTP). Co chét axit nucleic heterodime duoc
tao ra bang cach @ doan mdi ADN dugc biotin héa-pD500 (thu duge tir Integrated
DNA Technologies) voi t500, khuén ARN gém 500 nucleotit duogc tao ra bdi su
phién ma in vitro (xem Shaw-Reid et al., J. Biol. Chem., 278: 2777-2780). Sau 90
phut U & nhiét d6 37°C, phan tng dugc lam ding boi 60ul. dém ding chia 0,05 M
EDTA, 0,7% BSA, 0,07% Tween-20 va 0,017% natri azit trong PBS. Sau khiu 10

phut, S0uL phan ting di dugc lam dimg duoc chuyén vao dia chuén MesoScale
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Discovery (MSD) Avidin, d4 dugc phong bé truéc ddy trong 1 giér v&i chit phong
bé A 5% (tix MSD). Sau d6, dia nay dwgc d& & nhiét d6 trong phong trong 1 gid,
sau d6 dia dugc rira 3 14n bang 200uL PBS cho mdi 15. 150uL cua 1x chit dém doc
T (MSD) duoc b sung va dia duoc doc trén Sector Imager 6000 (MSD). Céac hop
chit dai dién theo séng ché thé hién téc dung G ché enzym enzym phién ma ngugc
trong thtr nghiém nay. Vi du, hop chét néu & d& muc nay dugc néu trén day trong
céc vi du 1-8 dugc kiém tra trong thir nghiém va dugc thiy 1a c6 gid tri tc ché tinh

theo % & 100nM nhu duoc néu trong bang B dudi day.

Béang B
Vi du s6 Thir nghiém ECL
(WT)
phén trim tc ché &

100nM

1-1 85

2-1 75

3-1 75

4-1 90

5-1 75

6-1 90

7-1 77

8-1 75

WT = kiéu dai

Vidu 10

Thir nghiém vé& su trc ché su sao chép ctia HIV:

Thir nghiém vé sy tc ché l1ay nhiém HIV-1 c¢ip ctia cac té bao lympho T
(theo céach khac dugc goi trong ban mo ta nay la "thir nghi€ém lan rong") dugc tién
hanh theo Vacca, J.P. et al., Proc. Natl. Acad. Sci. USA 1994, 91: 4096. Céc hop
chét dai dién theo séng ché thé hién tac dung trc ché su sao chép ctia HIV trong thtr
nghiém st dung HIV-1 kiéu dai. Vi du, hop chét duge néu trong cac vi du tir 1 dén
8 duoc théy la c6 gid tri CIC95 nhu dugc néu trong bang C. Cac hop chét nay cling
dugc thir nghidém bang cach sir dung bién thé cta thir nghiém nay st dung cac
ching HIV chira cac thé dot bién K103N va Y181C, va dugc thiy 1 thay déi it hon

20 14n so v&i kiéu dai trong tt c4 cac truong hop.
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Bang C
Viduysb Su lan réng (WT) | Su lan rong (WT)

CIC95 (nM) CIC95 (nM)
(50% NHS) (10% FBS)

1-1 19 --

2-1 26 --

3-1 15 ' --

4-1 12 --

5-1 10 --

6-1 - 5,1

7-1 23 --

8-1 - 7,3

WT = kiéu dai
Vidu 1l
Tinh doc té bao:

Tinh doc t& bao duge x4c dinh bing cach kidm tra bang kinh hién vi cac té
bao trong mdi 16 trong thir nghiém lan réng, trong d6 chuyén gia phén tich quan sat
su thay d6i bat ky trong sd cac thay ddi hinh thai sau ctia mdi gidng cdy so véi
gidng cdy dbi ching: su mét can bang do pH, sy bat thudng cia t& bao, sy kim ham
té bao, su gdy bénh té bao hodc su két tinh (tie 1a, hop chét khong tan hodc tao
thanh cac tinh thé trong 16). Cac hop chét dai dién theo sdng ché cho thiy khong c6
tinh doc té bao ca ddi vdi lidu cao nhit dugc nghién ctru trong cac thir nghiém nay
& céc ndng d6 16m hon hodc bing gia tri CIC95 cua chung trong thir nghiém lan
rong. Vi du, hop chét néu & dé muc nay cta cac vi du tir 1 dn 8 cho théy khéng cé

tinh doc t& bao ca dbi véi ndng d6 bing 125nM.

Mic du phan mo ta trén ddy dua ra cic nguyén Iy cia sang ché nay, nhung
cac vi du duoc dua ra nhim muc dich minh hoa, thuc hién tién cta sang ché bao
gbm tit ca cic thay ddi, thich ing va/hodc cai bién thong thudng nim trong pham
vi clia céc diém yéu cdu bao ho sau ddy. Tt ca cac tai liéu cong bb, patent va don
yéu cau cap patent dwoc trich din trong ban mo ta nay déu dugc dua vao ban md ta

nay bang cach vién dan.
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YEU CAU BAO HQ
1. Dugc phdm chira:

a) hop chat 3-clo-5-({1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-yl)metyl]-2-0x0-4-
(triflometyl)-1,2-dihydropyridin-3-yl}oxy)benzonitril

Cl CN
O
0 N
TN =0
7 N-NH
FsC

;va
b) chit khang virut gy suy gidm mién dich & nguoi (HIV).

2. Duoc phdm theo diém 1, trong d6 chat khang virut HIV ndy duge chon tir nhom bao gdm
abacavir sulfat, lamivudin, zidovudin, amprenavir, atazanavir sulfat, azidothymidin,
darunavir, zalcitabin, didanosin, delavirdin mesylat, efavirenz, emtricitabin, tenofovir
disoproxil fumarat, emvirin, enfuvirtit, etravirin, fosamprenavir canxi, indinavir sulfat,
lopinavir, ritonavir, maraviroc, nelfinavir mesylat, nevirapin, raltegravir, saquinavir mesylat,

stavudin, tipranavir va vicriviroc.
3. Dugc pham chira:

a) mudi duge dung ctia hop chét 3-clo-5-({1-[(4-metyl-5-0x0-4,5-dihydro-1H-1,2,4-triazol-3-
yDmetyl]-2-ox0-4-(triflometyl)-1,2-dihydropyridin-3-yl} oxy)benzonitril

Cl CN
O
0 N
TN =0
5 N~NH
FsC

;va
b) chit khang virut gay suy giam mién dich & nguoi (HIV).

4. Dugc pham theo diém 3, trong d6 cht khang virut HIV nay dugc chon tir nhém bao gbm
abacavir sulfat, lamivudin, zidovudin, amprenavir, atazanavir sulfat, azidothymidin,
darunavir, zalcitabin, didanosin, delavirdin mesylat, efavirenz, emtricitabin, tenofovir

disoproxil fumarat, emvirin, enfuvirtit, etravirin, fosamprenavir canxi, indinavir sulfat,
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lopinavir, ritonavir, maraviroc, nelfinavir mesylat, nevirapin, raltegravir, saquinavir mesylat,

stavudin, tipranavir va vicriviroc.
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