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LINH VUC KY THUAT PUQC PE CAP

Sang ché d cap t6i cac chit dan xudt quinazolin, dugc pham, kit va vét phim chira din
Xuét nay.

TINH TRANG KY THUAT CUA SANG CHE

Mic du d4 c6 tién bo trong viéc diéu tri HIV (virut suy giam mién dich & ngudi) va AIDS
(h01 chting suy giam mién dlch méc phai), song nhiém HIV vAn dang 12 mot vén nan sitc khoe
trén toan cau. La mot phan cla cic cach diéu tri ndy, cac chat irc ché transcriptaza nguoc phi
nucleosit (NNRTI) thuong dugc sur dung, ddc biét 1a mot phe‘in cta phéc dd diéu tri bénh theo
cach diéu tri khang retrovirut dic biét tich cuc (HAART). Mic du ¢6 tiém ning, van ton tai han
ché d6i v6i nhidu NNRTI trong s6 cac NNRTI da biét do viéc str dung ching kém theo dot bién
& virut HIV ma c6 thé gay ra khang thudc. Do vay, van c¢6 nhu cdu phat trién tiép cac NNTRI
tiém nang.

Sang ché d& xuét cac hop chét ¢6 cdng thuce (I) va mudi dugc dung cua ching, cac dugc
phdm va cac ché pham chira cac hop chét nay, hosic mudi dugc dung ciia chiing, va cac phuong
phép str dung va tao ra céc hop chét nay, hodc mudi dugc dung cta no.

BAN CHAT KY THUAT CUA SANG CHE
Theo céc phuong 4n nhét dinh, sang ché d& xuét cac hop chét c6 cong thirc (I) hodc chét

ho bién ctia ching,

trong do:
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X!, X2 va X3 doc 1ap 14 N hodc C(R”), vé6i didu kién r.%mg nhiéu nhét 2 trong s6 X!, X2,
vaxX’ 1aN;

R' 14 -H, -CN, -OR? -C(O)OR? halogen, Cis alkyl, Cs.;o xycloalkyl, hoic Ci.
heteroalkyl, trong d6 timg nhém Cp.¢ alkyl, Cs.1o Xycloalkyl, va Cy.¢ heteroalkyl tily ¥ duoc thé
béng 1, 2, 3, 4, hodc 5 nhém R'?, ma cdc nhém nay cé thé 1a giéng nhau hoédc khac nhau;

R? 1a -H, -CN, -OR?, -NR°R", -C(O)OR?, halogen, C,. alkyl, Cs.;o xycloalkyl, hodc Cy
heteroalkyl, trong d6 timg nhém Cy¢ alkyl, C.;o Xycloalkyl, va C,.¢ heteroalkyl tily ¥ duoc thé
béng 1,2, 3, 4, hodc 5 nhém R'%, ma cac nhém nay co thé 1a giéng nhau hodc khéc nhau;

R® 1a -H, -OR?, -SR? -NR°R’, -NHC(O)NRR®, Cy. alkyl, Cs.1o xycloalkyl, hodc C.
heteroalkyl, trong d6 timg nhém Cy.6 alkyl, Cs.10 xycloalkyl, va C;.¢ heteroalkyl thy y dugc thé
béng 1,2, 3,4, hodc 5 nhér;l R, ma c4c nhém nay cé thé 1a giéng nhau hodc khac nhau;

R* 1a -H, -OR? halogen, -NO,, -CN, -NR*R®, -NHC(O)NR’R®, -OC(O)NR®R®, -CH,C-
(O)NRR®, C alkyl, Cs.10 xycloalkyl, hosic Cy.s heteroalkyl, trong d6 timg nhém Ci. alkyl,
Cs.10 xycloalkyl, va C. heteroalkyl tiry ¥ dwoc thé bing 1, 2, 3, 4, hodc 5 nhém R'2, ma céc
nhém nay c6 thé 14 giéng nhau hoic khac nhau;

R’ 1a -H, -OR? halogen, -NO,, -CN, -NR®R®, -NHC(O)NR’R®, -OC(O)NR*R®, -CH,C-
(O)NR®R®, Cy alkyl, Cs.;o xycloalkyl, hodic C, heteroalkyl, trong d6 timg nhém C,. alkyl,
Cs.10 xycloalkyl, va C;¢ heteroalkyl tuy y dugc thé béng 1, 2, 3, 4, hodc 5 nhém R'?, ma cac
nhém nay c6 thé 14 gidng nhau hoic khac nhau;

R® 1a -H, -OR?, halogen, -NO,, -CN, -NR*R®, -NHC(O)NR’R®, -OC(O)NR*R®, -CH,C-
(ONR°R®, C 6 alkyl, Cs.19 xycloalkyl, hodc Ci heteroalkyl, trong d6 timg nhém Ci. alkyl,
Cs.10 xycloalkyl, va Cy¢ héteroalkyl thy y dugc thé bing 1, 2, 3, 4, hodc 5 nhém R, ma cac
nhém nay c6 thé 14 giéng nhau hoic khac nhau;

R’ 14 Ci6 alkyl, Cs.19 xycloalkyl, C;.¢ hetéroalkyl, halogen, -OR?, -CN, hodc -NO,, trong
d6 timg nhém Cy alkyl, Cs.10 xycloalkyl, va Ci¢ heteroalkyl tiy y dugc thé bang 1, 2, 3, 4,

hodc 5 nhém R'%, ma cac nhdém nay c6 thé 13 gidng nhau hoic khac nhau;
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R%1a Cig alkyl, Cs.19 xycloalkyl, Cy¢ heteroalkyl, halogen, -OR?, -CN, hodc -NO, trong
d6 tirng nhom C6 alkyl, Cs.1 xycloalkyl, va Ci heteroalkyl tuy y dugc thé bang 1, 2, 3, 4, hodc
5 nhém R'%, ma cac nhdm nay c6 thé 12 gidng nhau hoic khac nhau;

R’ 1a -H, Cy alkyl, hodc Cs.o xycloalkyl, trong d6 timg nhém C,, alkyl va Cs.jo
xycloalkyl tly ¥ duoc thé bang 1, 2, 3, 4, hogc 5 nhém R'%, ma cdc nhém nay c6 thé 1a gidng
nhau hodc khac nhau;

R'% 14 -H, C.6 alkyl, hodc Cs.;o xycloalkyl, trong d6 timg nhém Cy6 alkyl va Cs.jo xyclo-
alkyl tiy ¥ dugc thé bang 1,23, 4, hoic 5 nhém R', ma cac nhém nay c6 thé 1a gibng nhau
hodc khac nhau; 1

mdi nhém R'' doc 1ap 12 -H, -CN, -OR?, -C(O)OR?, halogen, C . alkyl, Cs.10 xycloalkyl,
hodc Cy.¢ heteroalkyl, ma c6 thé 13 gibng nhau hodc khac nhau, trong d6 timg nhém Ci alkyl,
Cs.10 xycloalkyl, va Ci heteroalkyl tity ¥ dugc thé bing 1, 2, 3, 4, hodc 5 nhém R, ma céc
nhém nay c6 thé 13 giéng nhau hodc khéc nhau;

mdi nhém R doc 1ap 1a Cy alkyl, Cs.10 xycloalkyl, C.¢ heteroalkyl, heteroxyclyl c6 tir
5 dén 10 canh, Ce.1o aryl, heteroaryl c6 tir 5 d&én 10 canh, halogen, -OR?, -C(O)R?, -C(O)OR?, -C-
(O)NR®R®, -OC(O)NR?R®, -NR®C(0)OR®, -SR?, -S(0)12R?, -S(O),F, -S(0),NR*R®, -NR*S(0),.
Rb, -N3, -CN, ho#c -NOy; trong d6 ting nhém Ci¢ alkyl, Cs.10 xycloalkyl, Ci.¢ heteroalkyl, va
heteroxyclyl cd tir 5 dén 10 canh tuy y duoc thé bang 1, 2, 3, 4, hoic 5 phén tir thé duoc chon tir
c4c nhom halogen, -OR?, ~§(O)Ra, -C(O)OR?, -C(O)NR®R®, -OC(O)NR®R®, -NR*C(0)OR®, -S-
R -S(0)12R%, -S(O).F, -S(O),NR*R", -NR®S(O),R®, -N3, -CN, va -NO,, ma céc nhém ndy c6
thé 14 gidng nhau hozc khac nhau;

mdi nhom R® va R doc lap 1a -H, -NH,, C\ alkyl, Cs.10 xycloalkyl, Cy. heteroalkyl,
heteroxyclyl c6 tir 5 dén 10 canh, Ce.1o aryl, hodc heteroaryl c6 tur 5 dén 10 canh, trong do ting
nhém Ci alkyl, C;_10 xycloalkyl, C;. heteroalkyl, heteroxyclyl c6 tir 5 dén 10 canh, Ce.10 aryl,
va heteroaryl c6 tir 5 dén 10 canh tuy ¥ duoc thé bing 1, 2, 3, 4, hodc 5 nhém R'?, ma cac nhém
ndy c6 thé 13 gidng nhau hogc khéc nhau; hodc R® va R® cling vé6i cac nguyén tir ma ching gén
vao tao radj vong cd taora 5 dén 10 canh; va

mdi nhém R'> doc 1ap 13 -CN, halogen, Cy. alkyl, Cs.0 xycloalkyl, C;.6 heteroalkyl, hodc
heteroxyclyl c6 tir 5 dén 10 canh;

hozc mudi duge durig ctia né.
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Theo céc phuong an nhét dinh, sang ché d& xuat dugc phim chtra hop chit c6 cong
thie (I), hodc mudi duoc dung ctia nd, va chét mang dugc dung.

Theo cac phuong an nhét dinh, sang ché d& xuét vat phdm chira lidu lugng don vi cua
hop chat ¢6 cong thirc (I), hogic mubi dugc dung cta né.

Theo cac phuong an nhét dinh, sing ché dé xuét phuong phép tic ché transcriptaza
ngugc & ddi tugng c6 nhu cAu didu tri, bao gdbm viéc dung hop chét c6 cong thire (1), hodc mudi
duoc dung cta no, cho d6i tuong.

Theo cac phuong 4n nhét dinh, sang ché @& xuét phuong phap diéu tri hogc phong
ngira nhiém HIV & d6i twong c¢6 nhu cau didu tri, bao gdm viéc cho dbi tuong dung hop chét
theo sang ché c6 cong thirc (I), hodc mudi dugc dung ctia né.

Theo céc phuong an nhét dinh, sang ché dé xuét phuong phap phong ngira nhiém
HIV & dbi tuong, bao gdm viée cho d6i tuong dung hop chit theo sang ché c6 cong thirc (1),
hodc mubi dugc dung ctia n6. Theo cac phwong én nhét dinh, d6i tuong dang chiu nguy co
nhidm HIV, nhu d6i twong ma c¢6 mot hodc nhidu yéu t6 nguy co da biét lién quan dén nhiém
HIV.

Theo cac phuong an nhét dinh, sang ché dé xuét phuong phap diéu tri hozc phong
ngira nhiém HIV & d6i twong c¢6 nhu cAu didu tri, bao gdm viéc cho dbi tuong dung hop chét
theo sang ché c6 cong thuc (I), hodc mudi duoc dung cua ching, két hop v6i lugng hitu hiéu dé
diéu tri bénh cia mdt hodc nhidu tac nhan bd sung dung dé diéu tri bénh.

Theo cac phuong an nhét dinh, sang ché d& xuét hop chit c6 cong thie (I), hodc mudi
duoc dung cta no, dé dung trong viée diéu tri y hoc.

Theo cac phuong an nhét dinh, sang ché d& xuét hop chét c6 cong thice (1), hodc mudi
dugc dung cta no, dé dung trong viéc diu tri hoic phong nglra nhidm HIV & dbi tuong.

Theo cac phuong an nhét dinh, sang ché @ xuét viéc st dung hop chét c6 cong thic
(I), hodc mubi duge dung ciia no, dé bao ché thudc dung dé diéu tri hodc phong nglra nhiém HIV
& dbi twong.

Céc phuong 4n bd sung theo sang ché duoc boc 10 trong ban md ta nay.

MO TA VAN TAT HINH VE

Hinh 1 thé hién két qua vé bién dang khéang lai céc thé dot bién HIV-1 RT

(transcriptaza nguoc) cua mot s6 hop chét.

MO TA CHI TIET SANG CHE
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Phin duéi day duoc boc 16 véi hiéu biét ring ban md ta ndy dugc xem 14 dé& minh hoa
lam vi du ddi twong yéu cdu bao hd, va khong nhim giéi han cac diém yéu cdu bao hd kém theo
& céc phuong 4n cu thé dugc minh hoa. Cac d& muc dugc dung trong toan bd ban mo ta nay
dugc néu cho tién theo doi va khong nén xem la gidi han cac diém yéu cau bao ho theo cach bat
ky. Cac phuong an d4 dugc minh hoa & dé muc bat ky c6 thé dugc két hop véi cac phuong 4n da
duoc minh hoa & d& muc khéc.

Trir khi dugc chi 18 theo cach khéc, tAt ca cac thuat nglt k¥ thudt va thuat ngir khoa hoc
duogc ding trong ban md ta nay c6 clng nghia nhu thuong dwoc hiéu boi ngudi c6 hiu bibt
trung binh v& linh vuc k§ t)huét nay. D4u gach ngang ¢ trudc hoic sau nhém héa chét chi 1a dé
thuan tién nhdm chi diém g.;fm vao géc ban dau; cac nhém hda chit c6 thé duoc thé hién cung vdi
hozc khong cling v6i mot hodc nhiéu ddu gach ngang ma khong méat nghia thong thudng cia né.
Puodng lugn séng qua duong thing & cong thirc héa hoc hodc dudng gach ngang qua dudng
thang & cong thirc héa hoc biéu thi diém gin ctia nhém. Pudng gach ngang trong cong thirc héa
hoc biéu thi lién két thy y. Tién t& nhu “C,.,” hoic (C,-Cy) biéu thi ring nhém theo sau c6 tir u
dén v nguyén tir cacbon. Vi du, “Cy.¢alkyl” biéu thi nhém alkyl c6 1 dn 6 nguyén ti cacbon.

Néu tén thuong mai duoc ding trong ban mé ta nay, thi n6 nhdm dé bao gdm mot cach
doc 1ap san phém c6 tén thuong mai d6 va (céc) dugc chét ctia san phém c6 tén thuong mai do.

Nhu duoc ding trong ban md ta nay va trong céc diém yéu ciu bao hd kém theo, cac
dang quén tir sd it "mot" va "c&i", va "nay" bao gdm ca vién din & dang sb nhidu trir khi c6 quy
dinh r& rang khac. Do d6, ¥i dy, viéc vién dan dén "hop chét" bao ngm ca nhiéu hop chét d6 va
viéc vién din dén "thu nghiém" bao gém ca vién dan dén mot hodc nhiéu thir nghiém, van van.

Thuat ngit “alkyl” dugc dung trong ban mo ta nay la hydrocacbon no hda tri mdt mach
thing hodc mach nhanh. Vi du, nhém alkyl c6 thé c6 tir 1 dén 20 nguyén tir cacbon (tirc 13
(C1-p0)alkyl) hodc nhém alkyl c6 thé c6 tir 1 dén 10 nguyén tir cacbon (tic 14 (Cy.jo)alkyl), hoic
nhém alkyl c¢6 thé ¢6 tir 1 dén 8 nguyén tir cacbon (tic 13 (Cy-g)alkyl), hoic tir 1 dén 6 nguyén tir
cacbon (tiic 1a (Cy.6 alkyl), hodc tir 1 dén 4 nguyén tir cacbon (tirc 14 (Cj.4)alkyl). Cac vi du vé
nhém alkyl bao gdm, nhung khéng chi giéi han &, metyl (Me, -CHs), etyl (Et, -CH,CH3), 1-
propyl (n-Pr, n-propyl, -CH,CH,CH3), 2-propyl (i-Pr, i-propyl, -CH(CHs),), 1-butyl (n-Bu, »-
butyl, -CH,CH,CH,CH3), 2-metyl-1-propyl (i-Bu, i-butyl, -CH,CH(CHj3),), 2-butyl (s-Bu, s-
butyl, -CH(CH3)CH,CH3), 2-metyl-2-propyl (#-Bu, #-butyl, -C(CH3)3), 1-pentyl (n-pentyl, -CH,.
CH,CH,CH,CH3), 2-pent§'§1 (-CH(CH3)CH,CH,CH3), 3-pentyl (-CH(CH,CHj3),), 2-metyl-2-
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butyl (-C(CH;),CH,CH3), 3-metyl-2-butyl (-CH(CH;3;)CH(CH3)), 3-metyl-1-butyl (-CH,CH,C-
H(CHs),), 2-metyl-1-butyl (-CH,CH(CH3)CH,CH3), 1-hexyl (-CH,CH,CH,CH,CH,CHj3), 2-
hexyl (-CH(CH;)CH,CH,CH,CHj3), 3-hexyl (-CH(CH,CHj3)(CH,CH,CHj3)), 2-metyl-2-pentyl
(-C(CH3),CH,CH,CH3), 3+metyl-2-pentyl (-CH(CH3)CH(CH3)CH,CH3), 4-metyl-2-pentyl (-C-
H(CH;)CH,CH(CHj3),), 3-metyl-3-pentyl (-C(CH3)(CH2CHj3),), 2-metyl-3-pentyl (-CH(CH,C
H3)CH(CH;)2), 2,3-dimetyl-2-butyl (-C(CH3)CH(CHs)y), 3,3-dimetyl-2-butyl(-CH(CH3)C(C-
Hs)s, va octyl (-(CH2);CHs),

Thuét ngit “aryl” duogc dung trong ban mé ta nay dé chi mot nhan thom chi gdm toan
nguyén tir cacbon hodc hé da nhan ngung tu chi gdm toan nguyén tir cacbon, trong dé it nhit mot
trong s6 cac nhan 1a thom. Vi du, theo cic phuong 4n nhét dinh, nhém aryl c6 tir 6 dén 20 nguyén
tir cacbon trén vong, c6 tir 6 dén 14 nguyén tir cacbon trén vong, hozc tir 6 dén 12 nguyén tir cacbon
trén vong. Aryl bao gdbm gdc phenyl. Aryl con bao gdm hé da nhan ngung tu (vi du, cac hé nhéan
gdm 2, 3 hogc 4 nhén) c¢6 tir 9 dén 20 nguyén tir cacbon, trong d6 it nhit mdt nhan 13 thom va
trong d6 cac nhan khéc c6 thé 1 thom hodc khong thom (tic 12 vong cacbon). Cac hé da nhéan
ngung tu nay tuy y dugc thé bing mot hodc nhidu (vi du, 1, 2 hoic 3) nhém oxo & phan bt ky
cua vong cacbon cta hé da nhan ngung tu nay. Cac nhéan ctia h¢ da nhan ngung tu cé thé duoc
lién két vi nhau thong qua lién két ngung tu, spiro hozc lién két cau khi dép ting cic yéu cau vé
mit hoa tri. Ciing cin phai hiéu ring khi d& cép dén aryl c6 sd canh nim trong mot khoang sd
nguyén tt nhét dinh (vi du, aryl ¢6 tir 6 dén 12 canh), thi khoang s& nguyén tir nay 13 tong sd
nguyén tir trén nhan (vong) cia aryl d6. Vi dy, aryl c¢é 6 canh s€ bao gdm phenyl va aryl ¢6 10
canh s& bao gdbm naphtyl va 1,2,3,4-tetrahydronaphtyl. Cac vi du khong giéi han pham vi cia sing
ché v& cac nhém aryl bao gdbm, nhung khong chi giéi han &, phenyl, indenyl, naphtyl, 1,2,3,4-
tetrahydronaphtyl, antraxenyl, va cadc nhém tuong tu.

Thuat ngit “arylalkyl” dugc ding dé chi gdc alkyl nhu dugc xac dinh trong ban mé ta
ndy, trong d6 mét trong sb géc nguyén tir hydro lién két v6i nguyén tir cacbon dugc thé bang gbc
aryl nhu dugce boc 10 troné ban mo ta nay (tic 1a gbe aryl-alkyl-). Nhém alkyl cta “arylalkyl”
bao gdm céc nhém alkyl ma c6 tir 1 dén 6 nguyén tir cacbon (ttic 12 aryl(C;-Ce)alkyl). Céc nhém
arylalkyl bao gdm, nhung khong chi gi6i han &, benzyl, 2-phenyletan-1-yl, 1-phenylpropan-1-yl,
naphtylmetyl, 2-naphtyletan-1-yl va cac nhém tuong tu.

Thuat ngi “axit boronic” duoc diing dé chi nhém —B(OH),.
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Thudt ngli “este clia axit boronic” dugc ding @& chi din xudt este ciia hop chét axit
boronic. Cac chét dn xuét thich hop ciia este clia axit boronic bao gdm cc hop chét c6 cong
thirc -B(OR),, trong d¢6 mdi nhém R ddc 1ap 13 alkyl, aryl, aryl alkyl, heteroalkyl, hodc hetero-
aryl. Ngoai ra, hai nhém R ctia -B(OR), c6 thé cling nhau tao ra este vong, vi du ¢6 cdu tric
\O-—R, trong d6 mdi nhém R c6 thé 12 gidng nhau hodc khac nhau. Céc vi du vé este cta
axit boronic bao gdm pinacol este ciia axit boronic va catechol este ciia axit boronic.

Thuat ngit “xycloalkyl” dugc dung dé chi mét nhan no hozc khong no mét phan chi bao
gdm nguyén tir cacbon c6 tir 3 dén 20 nguyén tir cacbon trén vong (tirc 12 C3-Cy xycloalkyl), vi
du, c6 tir 3 dén 12 nguyén%‘tfr trén vong, vi du, c6 tir 3 dén 10 nguyén tir trén vong. Thuat ngit
“xycloalkyl” con bao gdm nhiéu cic hé nhin ngung tu, no va khong no mot phan chi gdm
nguyén tir cacbon (vi du, cac hé nhan chua 2, 3 hodc 4 nhan vong cacbon). Do d6, xycloalkyl
bao gdm céc vong cacbon da vong nhu cic vong cacbon hai vong (vi du, céc vong cacbon hai
vong c6 tir 6 dén 12 nguyén tir cacbon trén vong nhu bi xyclo[3.1.0]hexan va bi xyclo[2.1.1]-
hexan), va cdc vong cacbon nhidu vong (vi du, vong cacbon ba vong va vong cacbon bbn vong
c¢6 dén 20 nguyén tir cacbon trén vong). Cac nhan cua hé da nhan ngung tu ¢6 thé duge lign két
v6i nhau thong qua lién két ngung tu, spiro hodc lién két cau khi dap timg cac yéu ciu vé mat hoa
tri. Cac vi du khong gi6i han pham vi cta sang ché vé& xycloalkyl mdt vong bao gdm xyclo-
propyl, xyclobutyl, xyclopentyl, 1-xyclopent-1-enyl, 1-xyclopent-2-enyl, 1-xyclopent-3-enyl,
xyclohexyl, 1-xyclohex-1-enyl, 1-xyclohex-2-enyl va 1-xyclohex-3-enyl.

Céc thuat ngir “haloz’ hodc “halogen” dugc dung dé chi flo, clo, brom va iot.

Thuat ngit “heteroalkyl” dugc ding trong ban md ta nay dé chi alkyl nhu dugc x4c dinh
trong ban mo ta ndy, trong d6 mdt hoic nhidu nguyén tir cacbon cua alkyl nay duoc thé bing O,
S, hodc NRY, (hozc néu nguyén tir cacbon duoc thé 1 nguyén tir cacbon & dau tan cling v6i OH,
SH hoiic N(R%),), trong d6 mdi nhém R? ddc 1ap 1a H hoic (C;-Ce)alkyl. Vi du, thuat ngit (C;-
Cy) heteroalkyl du dinh chi heteroalkyl, trong d6 mot hodc nhiéu nguyén tir cacbon ciia C;-Cg
alkyl duoc thé bang nguyén tir khac loai (vi du, O, S, NRY, OH, SH hoic N(R?),), ma c6 thé 1a
gibng nhau hoic khac nhau. Céc vi du vé heteroalkyl bao gdm, nhung khéng chi gi6i han ¢,
metoxymetyl, etoxymetyl, metoxy, 2-hydroxyetyl va N,N’-dimetylpropylamin. Nguyén tir khac
loai ctia heteroalkyl ¢6 thé tly y dwoc oxy héa hoidc duoc alkyl héa. Nguyén tir khac loai c6 thé

& vi tri bén trong bét ky ctta nhoém heteroalkyl hodc & vi tri ma tai d6 nhém nay duogc gin vao
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phin con lai ciia phén tir. Cac vi du bao gdm, nhung khong chi gi6i han ¢, -CH,OCH3, -CH,C-
H,NHCHj3;, —-CH,CH,N(CH3) —~CH3, -CH,SCH,CH3, —S(O)CH3, —CH>CH,S(0),CH3, -CH,CH,.
OCHj3, -CHCHN(CH;)CHj; —~CH,NHOCHj3 va -CH,OC(CHa)s.

Thuét ngir “heteroaryl” dugc dung trong ban md ta nay dé chi mot nhan thom ma c6 it
nhit mot nguyén tir khong ja cacbon trén nhén, trong d6 nguyén tir ndy duoc chon tir nhém bao
gdm oxy, nito va Iuu huynh; thuat ngit con bao gdm hé da nhan ngung tu ma cé it nh4t mét nhan
thom nhu viy, ma hé da nhin ngung tu duoc boc 1 thém dudi day. Do d6, thuat ngit nay bao
gdm cac nhan thom don c6 tur 1 dén 6 nguyén tir cacbon trén vong va tir 1 dén 4 nguyén tir khac
loai trén vong dugc chon tir nhém bao gdm oxy, nito va luu huynh & cac nhan. Céc nguyén tir
luu huynh va nito con cé thé c6 mit & dang di dugc oxy héa véi didu kién nhan nay 1a thom.
Céc nhén nay bao gdm, nhung khong chi gi6i han &, pyridyl, pyrimidinyl, oxazolyl hodc furyl.
Thuat ngit ndy con bao gdm hé da nhan ngung tu (vi dy, cac hé nhan chira 2, 3 hodc 4 nhén)
trong d6 nhom hetero aryl, nhu dugc dinh nghia trén day, c6 thé dugc ngung tu véi mdt hodc
nhiéu nhan duge chon tir cAc heteroaryl (dé tao ra, vi du, naphthyridinyl nhu 1,8-naphthyridinyl),
cc hetero xycloalkyl, (dé tao ra, vi du, 1,2,3,4-tetrahydronaphthyridinyl nhu 1,2,3,4-tetrahydro-
1,8-naphthyridinyl), cac x;cloalkyl (dé tao ra, vi du, 5,6,7,8-tetrahydroquinolyl) va cac aryl (dé
tao ra, vi du, indazolyl) dé tao ra hé da nhan ngung tu. Do vAy, heteroaryl (nhin thom don hodc
hé da nhan ngung tu) c¢6 tir 1 dén 20 nguyén tir cacbon trén vong va tir 1 dén 6 nguyén tir khac
loai trén vong. HE da nhan ngung tu nay co thé ty y duoc thé bing mét hodc nhiéu (vi dy, 1, 2,
3 hogc 4) nhém oxo trén phan vong cacbon hodc phan di vong ctia nhan ngung tu. C4c nhén cla
hé da nhan ngung tu c6 thé dugc lién két véi nhau thong qua lién két ngung tu, spiro hodc lién
két cdu khi dép ng céc yéu cau vé mit héa tri. Cén hiéu ring ting nhéan cta hé da nhan ngung
tu ¢6 thd duoc lién két v6i nhau theo trinh tu bat ky. Cling can phai hiéu ring diém gén cta hé da
nhan ngung tu (nhu da néu trén dbi véi heteroaryl) c6 thé & vi tri bat ky ctia hé da nhan ngung tu
bao gdm hetero aryl, di vong, aryl hogc phén vong cacbon clia hé da nhan ngung tu va & nguyén
tir thich hop bt ky ctia hé da nhén ngung tu bao gdm nguyén tir cacbon va nguyén tir khéc loai
(vi dy, nito). Cac heteroar;lll lam vi du bao gdm, nhung khong chi gi6i han & pyridyl, pyrolyl,
pyrazinyl, pyrimidinyl, pyridazinyl, pyrazolyl, thienyl, indolyl, imidazolyl, oxazolyl, thiazolyl,
furyl, oxadiazolyl, thiadiazolyl, quinolyl, isoquiﬁdlyl, benzothiazolyl, benzoxazolyl, indazolyl,
quinoxalyl, quinazolyl, 5,6,7,8-tetrahydroisoquinolinylbenzofuranyl, benzimidazolyl va

thianaphthenyl.
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Céc thuat ngit “hetero xycloalkyl” hodc “heteroxyclyl” dugc dung trong ban mé ta nay
dé chi nhan don khong thom no hodc khdng no mot phan hozc hé da nhan khong thom ma c6 it
nhat mdt nguyén tir khac loai trén nhan (it nhét mot nguyén tir khac loai trén vong duge chon tir
cac nguyén tir oxy, nito, va luu huynh). Trir khi ¢6 quy dinh khéac, nhém hetero xycloalkyl c6 tir
5 dén 20 nguyén tir trén vong, vi dy, 6 tir 5 dén 14 nguyén tr trén vong, vi dy, ¢6 tr 5 dén 10
nguyén tu trén vong. Do vay, thuat ngit nay bao gdm céc nhan don no hoic khong no mot phan
(vi du, nhén c6 3, 4, 5, 6 hodc 7 canh) c6 tur 1 dén 6 nguyén tir cacbon trén vong va tur 1 dén 3
nguyén tir khac loai trén vong duoc chon tir nhém bao gdm oxy, nito va luu huynh & nhan. Thuét
nglt ndy con bao gém cac nhan don no hodc khong no mot ph?m (vidy, cacnhanco6 5, 6,7, 8, 9,
hodc 10 canh) ¢6 tir 4 &n 9 nguyén tr cacbon trén vong va tir 1 dén 3 nguyén tir khac loai trén
vong dugc chon tir nhom bao gdm oxy, nito va luu huynh & nhan. Céc nhan cia hé da nhén
ngung tu c6 thé duoc lién két v6i nhau thong qua lién két ngung tu, spiro hogc lién két cau khi
d4p tng cac yéu cau vé mit héa tri. Cac nhom hetero xycloalkyl bao gdm, nhung khong chi gi6i
han &, azetidin, aziridin, imidazolidin, imino-oxoimidazolidin, morpholin, oxiran (epoxit),
oxetan, piperazin, piperidin, pyrazolidin, piperidin, pyrolidin, pyrolidinon, tetrahydrofuran, tetra-
hydrothiophen, dihydropyridin, tetrahydropyridin, quinuclidin, N-brompyrolidin, N-clopiperidin,
va cac nhom tuong tu.

Thuét ngit “hydroxy” hodc “hydroxyl” dugc dung d& chi nhém -OH.

Thuét ngili “oxo” dugc dung d8 chi oxy lién két ddi (=0). O cac hop chét khi nhém oxo
lién két véi nguyén tir nito sp?, thi N-oxit duge biéu thi.

Cén hiéu ring viéc ?\(ét hop céc nhém héa chét c6 thé duoc ap dung va ngudi c6 hidu biét
trung binh v& linh vuc k§ tﬁuﬁt ndy s& nhén ra dugc. Vi dy, nhém “hydroxyalkyl” biéu thi nhém
hydroxyl da dugc gén vao nhém alkyl.

793

Céc thuat nglt “tuy y

7??

hodc “mdt cach tuy y” c6 nghia la sy viéc dugc md ta tiép do co
thé nhung khong nhat thiét xay ra, va ring ban mo ta ndy bao gdm céc truong hop khi mot sy
viéc hogc mot tinh hudng xay ra va cac trudng hop khi su kién hodc tinh hudng d6 khong xay ra.

Thuat ngit “hd bién” dugc ding trong ban md ta nay dé chi cac chéit ddng phéan cta hop
chit ma khac nhau & vi tri ciia proton va/hodc vé phan phdi dién tir. Do d6, ca cic chat hd bién di
chuyén proton va céc chét hd bién theo héa tri duoc du tinh dén va duge boc 16 va can hiéu ring
¢6 thé tdn tai nhidu hon hai chat h3 bién cho m&i hop chat da dinh. Cac vi du vé chét hd bién bao

gdm, nhung khong chi gi6i han &, céc chdt hd bién enol-keto:
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0 OH
R1 = R!
R3 R3
H
2 n [ 2 " " , X x e .. .
R keto R® emol' . 4o chdt h&  bién  imin-enamin:
NR4 . NHR*
R == R
R3 R3
H
2 e 2 t “enamin” , J4 x . X .
R imin R , cac chit hd bién lactam-lactim:
0
K OH
"lactam" "lactim" , Ie x Y4 . . s e 3.
; cac chat ho bién amit-axit imidic:
Q OH
)k K
1 2 ‘
R NHR R‘l NRZ
“amid”
" T " e ~ e . . .
adtimdie = . cac chdt hd  bién  amino-imin:
Y NH
_
“amin” “imin”

: va cac dang hd bién cla cdc nhém heteroaryl chira
nguyén tir trén nhan da dugc gén vao ca gdc -NH- & nhan va gbc =N- & nhan nhu ¢ & cac
pyrazol, imidazol, benzimidazol, triazol va tetrazol (vi du, xem tai li¢u: Smith, March's
Advanced Organic Chemistry (5™ ed.), pp. 1218-1223, Wiley-Interscience, 2001; Katritzky A. va
Elguero J, et al., The Tautomerism of Heterocycles, Academic Press (1976)).

Thuét ngir “dugc dung” dugc dung dé chi cac hop chét, cac mudi, cac dugc phém, cac
dang lidu va c4c nguyén liéu khac c6 thé duge dung trong qué trinh bao ché dugc pham ma 1a

thich hop ddi véi thude tha y hogc thubc cho nguoi.
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Thuat ngit “mudi dﬁro‘c dung” dugc dung dé chi mudi cua hop chat ma 1a duogc dung va
¢6 (hodc c6 thé dugc chuyén héa thanh dang c6) dugc tinh mong mudn cua hop chat gbe. Cac
mudi nay bao gdm céc mubdi cong axit dugc tao.ra véi cac axit vd co nhu axit clohydric, axit
bromhydric, axit sulfuric, axit nitric, axit phosphoric, va céc axit twong tu; hodc duoc tao ra véi
cac axit hitu co nhu axit axetic, axit benzensulfonic, axit benzoic, axit camphorsulfonic, axit
xitric, axit etansulfonic, axit fumaric, axit glucoheptonic, axit gluconic, axit lactic, axit maleic,
axit malonic, axit mandelic, axit metansulfonic, axit 2-napththalenesulfonic, axit oleic, axit
palmitic, axit propionic, axit stearic, axit sucxinic, axit tartric, axit p-toluensulfonic, axit
trimetylaxetic, va cdc axit tuong tu, va cac mubi dugc tao ra khi proton cua axit c6 mit trong
hop chét gbc dugc thé bing ion kim loai, vi du, ion kim loai kiém (vi dy, natri hogc kali), ion
kim loai kiém thd (vi du, cgnxi hoac magie), hodc ion nhom; hodc phéi tri v&i bazo hitu co nhu
dietanolamin, trietanolamiri N-metylglucamin va céc chit tuong tu. Dinh nghia ndy con bao
gém amoni va cac mudi amoni d3 duoc thé hodc cac mudi amoni bac bdn. Danh muc cac mudi
duogc dung tiéu biéu khong gii han pham vi cia sing ché c6 thé dugc tim thdy trong tai lidu:
S.M. Berge et al., J. Pharma Sci., 66(1), 1-19 (1977), va Remington: The Science and Practice
of Pharmacy, R. Hendrickson, ed., 21st edition, Lippincott, Williams & Wilkins, Philadelphia,
PA, (2005), trang 732, Bang 38-5, ca hai tai liéu nay déu dugc dua vao day bang cach vién dan.

Céc thuat ngir “dbi tuong” va “cac ddi tuong” dugc ding dé chi nguoi, vt nudi & nha (vi
du, chd va méo), dong vat & trang trai (vi du, gia suc, ngua, ctru, dé va lgn), cdc dong vat phong
thi nghiém (vi du, chudt nht, chudt to, chudt ddng, chudt lang, lon, tho, ché, va khi), va cic dbi
tuong twong tu.

Cac thuét ngir “diéq, tri bénh” hodic “viéc didu trj bénh” dugc ding trong ban md ta niy
d& chi cach thirc nhim dat &u‘qc cac két qua cd loi hodc cac két qua mong mudn. Nhdm cac muc
dich theo sang ché, cac két qua c6 loi hodc cac két qua mong mudn bao gdm, nhung khéng chi
giéi han ¢, viéc 1am thuyén giam triéu ching vé/hoac lam giam b6t mirc do cua tri¢u chimg
va/hodc phong ngua triéu chung lién quan dén bénh hodc tinh trang bénh 1y trd nén xiu hon.
Theo mot phuong an, “didu tri bénh” hodc “viéc didu tri bénh” bao gém mdt hodc nhiéu budce
sau: a) uc ché bénh hoic tinh trang bénh 1y nay (vi dy, lam giam mot hodc nhiéu tridu chimg tao
ra tr bénh hodc tinh trang bénh ly nay, va/hodc lam giam muac do bénh hodc tinh trang bénh ly
nay); b) 1am chdm hodc ngén chan su phat tridn cia mot hodc nhidu tridu ching lién quan dén

bénh hodc tinh trang bénh ly nay (vi dy, lam dn dinh bénh hoic tinh trang bénh ly nay, tri hodn
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su x4u di hozc tién trién ciia bénh hoic tinh trang bénh 1y nay); va c) lam thuyén giam bénh hodc
tinh trang bénh ly nay, vi du, khién cac tridu ching 14m sang thodi trién, 1am thuyén giam tinh
trang bénh ly, tri hoén tién trién coa bénh, ning cao chét luong séng, va/hodc kéo dai thoi gian
song.

Thuét ngir “tri hodn” su phat trién ciia bénh hodc tinh trang bénh 1y duge dung trong ban
md ta nay cd nghia 13 lam ;[_ré, can trd, 1am chim, 1am mudn, lam dn dinh va/hoic hodn su phat
trién cta bénh hoic tinh traimg bénh ly. Mirc d9 tri hodn co6 thé dai ngén khéc nhau theo thoi gian,
tly theo bénh sir va/hodic c4 thé dugc didu tri. Ngudi ¢6 hiéu biét trung binh vé& linh vyc ky thuat
ndy biét 15 rang, viéc tri hoéin déng ké hodc du 1au c6 thé c6 tac dung ngin chin ca thé khong
phat trién bénh hodc tinh trang bénh Iy nay. Vi dy, phuong phap ma “tri hoén” sy phét trién cta
AIDS 1a phuong phap lam giam kha ndng phat trién bénh trong khung thdi gian nhit dinh
va/hodc 1am gidm muc do cia bénh trong khung thoi gian nhét dinh, so véi khi khéng ap dung
phuong phap nay. So sanh nay co thé dua trén cac nghién ctru 1dm sang, bang cach st dung sb
lugng dbi tuong dang ké vé mit théng ké. Vi du, su phat trién cua AIDS c6 thé dugc phat hién
bang cach ap dung céc phuong phap d biét, nhu x4c nhan tinh trang HIV" clia c4 thé va dénh
gia s6 té bao T cua ca thé hoic biéu hién khac vé su phat trién ctia AIDS, nhu rit mét, giam can,
bénh tiéu chay dai déng, sc")._}t cao, sung hach bach huyét & ¢b, chd triing & vai dudi canh tay hodc
hang, ho#ic su c6 mit cla tinh trang bénh Iy mang tinh co hdi ma da biét 1a lién quan dén AIDS
(vi du, tinh trang bénh Iy ma thudng khong xuat hién & c4 thé c6 hé mién dich dang hoat dong
nhung xuét hién & bénh nhan AIDS). Sy phat trién con c6 thé lién quan dén dién tién cta bénh
ma c6 thé khong phét hién thdy ban dau va bao gdbm xudt hién, tai xuit hién va tén cong.

Thuét ngit “phong nglra” hodc “tranh” dugc ding trong ban md ta nay d& chi phac dd bao
vé dbi véi su tdn cong cua bénh hodic roi loan sao cho céc triéu chirng bénh ly 14m sang nay
khong phat trién. Do d6, “phong ngira” lién quan dén viéc ap dung cach diéu tri (vi dy, dung
duoc chit) cho dbi tuong truée khi cac dAu hidu cia bénh c6 thé phat hién duoc (vi du, cho dbi
tuong ding dugc chét khi khong c6 mit téc nhan ldy nhidm d& phat hién (vi dy, virut) & dbi
twong). Do twong cb thé 13 c4 thé c6 nguy co phét trién bénh hodc rdi loan bénh 1y, nhu c4 thé
ma c6 mot hodc nhidu yéuitd nguy co di biét 1a lién quan dén su phat trién hodc tdn céng cla
bénh hodc tdi loan nay. Do d6, thuat ngit “tranh nhidm HIV” dé chi viéc cho ddi tugng chua
nhidm HIV & mtc d6 phét hién dugc ding duge chit khang HIV. Can hiéu ring ddi twong ciia

diéu tri phong ngtra khang HIV ¢6 thé 14 c4 thé ¢6 nguy co nhiém HIV.
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2
A ¢

Thuat ngit c4 the “c6 nguy co” dugce dung trong ban mo ta nay la ca thé ma cé nguy co
phét trién tinh trang bénh 1}\7 cAn dugc didu tri. C4 thé “c6 nguy co” c6 thé méc hodc khong mic
bénh hoic tinh trang bénh 1y d& phat hién, va c6 thé méc hoic khdng mic bénh da biéu hién c6
thé phat hién dugc trude khi diéu tri theo cac phuong phap dugc bdc 10 trong ban mé ta nay.

N 66

Thuat ngit “cé nguy co” biéu thi ring c4 thé c6 mdt hodc nhiéu yéu t6 duoc goi 1a nguy co, ma la
céc thong sd do duge ma tuong quan v6i mirc do phat trién ctia bénh hoc tinh trang bénh ly va
1a d3 biét trong linh vuc k§ thuét nay. Ca thé ¢6 mot hodc nhidu yéu td nguy co nay c6 kha ning
phét trién bénh hodc tinh trang bénh 1y cao hon ca thé khong c6 Céc yéu t& nguy co nay. Vi duy,
céc ca thé c6 nguy co di vi AIDS 14 céc cé thé ¢6 HIV.

Thuét ngir “lugng hitu hiéu” duge dung trong ban md ta nay dé chi luong ma 13 hitu hiéu
dé biéu 16 dap tmg sinh hoc hoic y hoc mong mudn, bao gdm luong hop chit ma khi duge cho
ding déi twong dé diéu trj bénh 1a da dé c6 tac dung didu tri ddi voi bénh. Lugng hitu hiéu thay
d6i tly theo hop chét, bénh, va mirc do ning ciia né va Itra tudi, thé trong, v.v., clia dbi tuong
can duoc didu tri. Luong hitu hiéu c6 thé bao gém mot khoang luong. Nhu cé thé hiéu duoc
trong linh vyc k§ thudt nay, lugng hitu hiéu cé thé. 12‘1 mot hodic nhidu lidu luong, tirc 12 c6 thé cén
mdt lidu hosic nhidu lidu dé dat dugc két qua didu tri mong mudn. Luong hitu hiéu 6 thé dugc
xem xét trong tinh huéng dung mdt hodc nhiu tac nhan diéu tri bénh, va mot tc nhan duy nhét
¢6 thé duge xem xét dung véi luong hitu hiéu néu, cung véi mot hodc nhiéu tac nhan khéc, c6
thé hoic da dat duoc két qua mong mudn hodc két qua cb loi. Cac lidu lugng thich hgp cla cac
hop chét dugc ding dE‘)ng thoi bat ky co thé giam mot cach tuy y nho tac dung két hop (vi du,
céc tac dung cong hop hodc tac dung hiép d@)ng) cta cac hop chét.

Trur khi duoc quy dinh rd rang theo cach khac, ban md ta nay bao gdm tt ca cac chit hd
bién cua cac hop chét da digc boc 16 chi tiét trong ban md ta ndy, thdm chi néu chi mot chét hd
bién duogc thé hién mot cach rd rang (vi du, ca hai dang hd bién dugc du dinh va dugc boc 1 boi
su thé hién mot dang hd bién khi cip hai chat hd bién c6 thé ton tai). Vi du, néu dé cap dén hop
chét chira lactam (vi du, béng cAu trac hodc tén hoéa hoc), thi can hiéu réng chét hd bién lactim
twong Gng duoc bao gdm trong ban md ta nay va dugc boc 16 nhu khi lactim duge dé cap dén
mdt céch rd rang dil riéng r& hodic cing v6i lactam. Khi nhiéu hon hai chat hd bién c6 thé ton tai,
ban m ta niy bao gdm tét ca céc chat hd bién d6 ké ca khi chi mot dang hd bién duoc thé hién

bing tén héa hoc va/hodc cau truc.
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Céc ché phdm boc 16 trong ban md ta nay co thé chira hop chét theo sang ché trong hon
hop triét quang hodc khong triét quang cta cac chat ddng phan lap thé hodc c6 thé chira hop chit
theo séng ché & dang chét dong phén hau nhu tinh khiét. Cac cht ddng phan 14p thé bao gdm
céc chit ddng phan ddi anh va cac chat ddng phéan khéng dbi quang. Cac hop cht co thé ton tai
& dang ddng phan lap thé néu ching c6 mdt hodc nhiéu tim bat dbi xtng hodc lién két doi véi
thay thé bt d6i ximg va, do d6, ¢6 thé dugc tao ra & dang timg chét dong phan 1ap thé hodc &
dang hdn hop. Trir khi ¢6 quy dinh cu thé khéc, ban md ta nay du dinh bao gém ting chét df‘)ng
phén 14p thé cling nhu hdn hQ‘p. Céc phuong phap xac dinh héa hoc lap thé va tach c4c chit dong
phan 1ap thé 1a da biét trong linh vyc k§ thuat nay (vi du, xem Chuong 4 cta tai liéu: Advanced
Organic Chemistry, 4th ed., J. March, John Wiley'and Sons, New York, 1992).

Ngudi c6 hiéu biét trung binh vé linh vuce k¥ thuét nay hidu duge rang ban mb ta nay con
bao gdm hop chat bat ky da duoc boc 16 & ddy ma ¢6 thé duoe lam giau & nguyén tir bat ky hoac
tAt ca cAc nguyén tir hon ty 1& ddng vi c6 trong tu nhién véi mot hodc nhiéu dong vi nhu, nhung
khéng chi gii han &, doteri (*H hozc D).

Sang ché con d& xuét cic hop chét, trong d6 tir 1 dén n nguyén tir hydro gén vio nguyén
tir cacbon c6 thé dugc thé bang nguyén tir doteri hodc D, trong d6 n 1a sd nguyén tir hydro trong
phén tir. Nhu da biét trong linh vuc k¥ thuat nay, nguyén tir doteri 1a ddng vi khong c6 hoat tinh
phdng xa cua nguyén tir hydro. Céac hop chit ndy c6 thé ning muc khéng chuyén héa, va do d6
¢6 thé 14 hitu ich dé kéo dai thoi gian ban tdn ciia cic hop chét khi duge dung cho dong Vvat c6
vii. Vi dy, xem tai liéu: Foster, “Deuterium Isotope Effects in Studies of Drug Metablisim”,
Trends Pharmacol. Sci., 5(12):524-527 (1984). Cac hop chit nay duoc tong hop theo cch da
biét trong linh vuc k§ thuat nay, vi duy, bang cach sir dung nguyén liéu ban dau trong d6 mot
hodc nhiéu nguyén tir hydro di dugc thé bang doteri.

Céc hop chét c6 cong thirc nhét dinh dugc bdc 16 trong ban md ta nay bao gom chinh hop
chét d3 boc 10 va tAt ca cac mudi duoc dung, céc este, cac chét déng phan lap thé, cac chat hd
bién, céc tién duoc chét, cac solvat, va cac dang di dugc doteri hda cua ching, trir khi ¢6 quy
dinh khac.

Tuy theo phan tir thé cu thé, cac hop chét c6 cong thirc I c6 thé ton tai & cac dang hd
bién. Cin hidu riing hai hotic nhidu dang h3 bién c6 thé ton tai ddi véi céu tric hop chit nhat
dinh. Vi dy, hop chét ¢ cong thire I (trong d6 R® 1a —OH) ¢c6 thé tdn tai & it nhét cac dang hd

bién dudi day:
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Ngudi c6 hiéu biét trung binh vé linh vuc k¥ thuat ndy c6 thé hidu dugc rang hop chét c6
cong thuc I co thé ton tai va bao gém nhiéu dang hd bién khac nhau. Mot sb ndi dung bdc 16
trong ban mo ta nay néu 16 “céc chat h bién cua ching” nhung cin hiéu ring, ngay ca khi
khong c6 cum tir d6 thi cac chét hd bién van dugc du tinh dén va dugc boc 16. Ngoai ra, can hiéu
ring cc hop chét c6 cong ‘:ichl'rc I c6 thé dich chuyén giita c4c dang hd bién khac nhau hoic ton
tai theo céc ty 1€ khac nhau cia ting dang dya trén moi trudng cu thé ctia hop chét nay.

Céc hop chét theo sang ché c6 thé c6 tam khong dbi xtmg, ma c6 thé c6 céu hinh (R)
hodc (S), hodic c6 thé bao gdm hdn hop ciia ching. Do d6, ban md ta nay bao gdm cac chat ddng
phén 1ap thé cua cac hop chét theo sang ché, khi thich hop, riéng r& hoic duge trdn theo ty phén
bat ky. Cac chat dong phan lap thé c6 thé bao gdm, nhung khong chi gisi han &, cac chit ddng
phén dbi anh, c4c chit ddng phan khong dbi quang, cdc hdn hop triét quang, va hdn hop clia
chiing. Céc chét ddng phan ndy lap thé c6 thé dugc didu ché va tach bang cach ap dung céc k§
thuat thong thudng, bing cach cho phan tmg véi nguyén liéu ban ddu ddng phan dbi anh, hodc
bang cach tach cac chit ddng phén cua cac hop chat theo sang ché.

Céc hop chat theo sang ché c6 thé 1a céc hop chét c6 Cong thic (I) véi mdt hode nhiéu
tam khong ddi ximg, ma cc’; thé 13 cAu hinh (R) hoic (S), hodc ma c6 thé bao gdm hdn hop clia
ching.

Béan mo ta nay bao gdm ca cac hdn hop triét quang cua hop chét c6 cong thiic T va cac
chit ddng phan c6 cong thuc (1) da duge phan tach hodc bién thé bét ky ctia ching. Khi ¢6 nhiéu
hon mdt tim khéng dbi xtimg & hop chit theo sang ché, mot vai, khong, hode tét ca cac tAm
khéng déi ximg c6 thé dugc lam giau ddng phan d6i anh. Do d6, cac hén hop gdm hop chét c6
cdng thue (I) ¢6 thé 1a triét quang theo mdt hodc nhidu tdm khong ddi ximg va/hodic dugc lam

gidu ddng phan dbi anh theo mot hogc nhidu tim khong déi ximg.
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Sang ché d& xuit hop chit c6 cong thire (I)

R RS
Ne®
R® N//\
R7 RS NH
U
=z 1
[}
X3 X2
Q he
R (D
trong d6
T 10 |
RO} R T 2N
I N
Qla N  hoic RO

X!, X2, va X3 doc lap 1a N hodc C(R'"), véi didu kién ring nhidu nhét 2 trong s6 X', X7,
vaxX’ 1aN;

R' 1a -H, -CN, -OR®* -C(O)OR? halogen, Cis alkyl, Cs.;o xycloalkyl, hodc Ci
heteroalkyl, trong d6 timg nhém Cy.6 alkyl, Cs.10 xycloalkyl, va Cy.¢ heteroalkyl tuy y dugc thé
béng 1,2, 3,4, hoac 5 nhém R'2, ma cac nhém nay cé thé 1a giéng nhau hodc khac nhau;

R? 13 -H, -CN, -OR?, -NR®R®, -C(O)OR?, halogen, C . alkyl, Cs.jo xycloalkyl, hodc Cy.
heteroalkyl, trong d6 tirng nhém Ci.¢ alkyl, Cs.1o xycloalkyl, va Cy.¢ heteroalkyl tuly y duoc thé
bing 1,2, 3, 4, hoic 5 nhér;; R'2, ma c4c nhém nay c6 thé 1a gibng nhau hogc khac nhau;

R3 13 -H, -OR?, -SR?, -NR*R®, -NHC(O)NR"R®, C, alkyl, Cs.1o xycloalkyl, hodc Ci.
heteroalkyl, trong d6 timg nhom C.¢ alkyl, Cs.ig-xycloalkyl, va Ci¢ heteroalkyl tuy y duoc thé
béng 1,2, 3, 4, hoac 5 nhém R'2, ma cac nhém nay cé thé 1a giéng nhau hoéc khac nhau;

R* 14 -H, -OR®, halogen, -NO,, -CN, -NR’R®, -NHC(O)NR'R®, -OC(O)NR°R", -CH,C-
(O)NRaRb, Ci6 alkyl, Cs.10 xycloalkyl, hodc Ci¢ heteroalkyl, trong d6 ting nhom Ci¢ alkyl,
Cs.10 xycloalkyl, va Cy¢ heteroalkyl tuy y duoc thé béng 1, 2, 3, 4, hodc 5 nhdom R'2, ma cac
nhém nay c6 thé 12 gidng nhau hogc khac nhau;

RS 14 -H, -OR?, halogen, -NO,, -CN, -NR'R?, -NHC(O)NR'R®, -OC(O)NR°R", -CH,C-
(O)NRaRb, Ci6 alkyl, Cs.10 xycloalkyl, hodc Ci. heteroalkyl, trong d6 timg nhom Ci.6 alkyl,
Cs.10 xycloalkyl, va Ci6 L%eteroalkyl tuy y dugce thé béng 1, 2, 3, 4, hodac 5 nhom R'2, ma cac

nhém nay c6 thé 1a giong nhau hodc khac nhau;
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RC 1a -H, -OR®, halogen, -NO,, -CN, -NR'R?, -NHC(O)NR’R", -OC(O)NR’R", -CH,C-
(O)NRaRb, Ci6 alkyl, Cs.10 xycloalkyl, hodc Ci.¢ heteroalkyl, trong d6 timg nhém Ci.¢ alkyl,
Cs.10 xycloalkyl, va Ci.6 heteroalkyl tuy y dugc thé béng 1, 2, 3, 4, hodc 5 nhém R'2, ma céc
nhém nay c6 thé 14 gidng nhau hodc khéc nhau;

R71a Crs alkyl, Cs.1o xycloalkyl, Ci.¢ heteroalkyl, halogen, -OR?, -CN, hodc -NO,, trong
d6 timg nhém Cy6 alkyl, Cs.10 xycloalkyl, va Cis heteroalkyl tuy y duoc thé bing 1, 2, 3, 4,
hoidic 5 nhém R'?, ma cac nhém nay cé thé 14 gidng nhau hogc khac nhau;

R¥1a Cis alkyl, Cs.1o xycloalkyl, C;.¢ heteroalkyl, halogen, -OR? -CN, hoidc -NO,, trong
d6 timg nhém C . alkyl, Cs.10 xycloalkyl, va Cis heteroalkyl tly y dwoc thé béng 1, 2, 3, 4,
hodc 5 nhém R'2, ma cac nhém nay cé thé 14 giéng nhau hozc khac nhau;

R’ 1a -H, C alkyl, hodc Cs.io xycloalkyl, trong dé timg nhém Cis alkyl va Cs.o
xycloalkyl tity ¥ duoc thé bing 1, 2, 3, 4, hodc 5 nhém R'%, ma céc nhém nay c6 thé 1a giong
nhau hodc khéac nhau;

R 1a-H, Ci alkyl} hodc Cs_1o xycloalkyl, trong d6 timg nhom C alkyl va Cs.1o xyclo-
alkyl tly ¥ dugc thé bang 1, 2, 3, 4, hodc 5 nhém R'?, ma c4c nhém nay c6 thé 13 gidng nhau
hodc khac nhau; -

m&i nhém R'! doc 1ap 1a -H, -CN, -OR?, -C(O)OR?, halogen, Cy. alkyl, Cs.10 xycloalkyl,
hodc Cy.¢ heteroalkyl, ma co thé 1a gidng nhau hodc khac nhau, trong d6 ting nhém C. alkyl,
Cs.10 xycloalkyl, va C; heteroalkyl tuy y duoc thé b%mg 1, 2, 3, 4, hoac 5 nhom R'?, ma cac
nhém nay c6 thé 14 gidng nhau hodc khac nhau;

mdi nhém R ddc 1ap 1a Cy alkyl, Cs.19 xycloalkyl, Ci. heteroalkyl, heteroxyclyl c6 tir
5 dén 10 canh, Ce.10 aryl, heteroaryl c6 tir 5 dén 10 canh, halogen, -OR?, -C(O)R?, -C(O)OR?, -C-
(O)NR?R®, -OC(O)NR’R”, -NR*C(O)OR®, -SR?, -5(0)12R?, -S(O)F, -S(0);NR'R", -NR*S(O),.
R®, N3, -CN, hoic -NO,; trong d6 timg nhém C alkyl, Cs.jo xycloalkyl, Ci6 heteroalkyl, va
heteroxyclyl ¢6 tir 5 dén 10 canh tiy ¥ duoc thé bang 1, 2, 3, 4, hodc 5 phén tir thé dugc chon tir
céc nhom halogen, -OR?, -C(O)R?, -C(O)OR?, -C(O)NR®R®, -OC(O)NR'R®, -NR*C(O)OR”, -S-
R? -S(0)12R? -S(O).F, -S(0)NR'R”, -NR®S(0);R®, -Nj, -CN, va -NO,, ma céc nhém nay c6
thé 1a gidng nhau hoic khéc nhau;

mdi nhém R? va R® doc 1ap 1a -H, -NH,, C; alkyl, Cs.1o xycloalkyl, Ci. heteroalkyl,
heteroxyclyl c6 tir 5 dén 10 canh, Ce.10 aryl, ho#ic heteroaryl c6 tir 5 dén 10 canh, trong d6 timg

nhém Ci alkyl, Cs.10 xycloalkyl, C;.¢ heteroalkyl, heteroxyclyl c6 tur 5 dén 10 canh, Ce.1o aryl,

-18-



32884

va heteroaryl co tu 5 dén 10 canh tiy y duoc thé b%mg 1,2, 3, 4, hoac 5 nhéom R13, ma cac nhom
nay c6 thé 1 gidng nhau hodc khac nhau; hodc R* va R® cling véi cac nguyén tir ma ching gén
vao tao ra di vong c6 tao ra 5 dén 10 canh; va

mdi nhém R doc 14p 1a -CN, halogen, Cy. alkyl, Cs.j xycloalkyl, Cy. heteroalkyl, hodc
heteroxyclyl c6 tir 5 dén 10 canh;

hodc chét hd bién hodc mubi dugce dung clia nd.

Theo céc phuong 4n nhét dinh & cong thire (1), R? 13 -H, -CN, -OR? hoic C alkyl.

Theo cac phuong 4n nhat dinh & cong thire (I), R* 1a -CN.

Theo mdt phwong an, sang ché d& xuét cac hop chit c6 cong thire (1), ma 12 cac hop chét

c6 cong thirc (I):

R R3
RS2 SN
R® g N/)\
RT RS NH
R! 1
ShNe
X3 X2
@
H (ID
trong do6
' - 10 '
RN . N
I LRy
Qla N hodc RO

X!, X2, va X2 doc 1ap 1a N hodc CR'"), véi didu kién ring nhidu nhat 2 trong 6 X', X7,
va X’ 1A N;

R! 14 -H, -CN, -OR?, -C(O)OR?, halogen, hodc Cy. alkyl, trong d6 Cy.¢ alkyl tiy y duge
thé béng 1,2, 3, 4, hodc 5 nhém R'2, ma c4c nhém nay co thé 1a giéng nhau hoéc khac nhau;

R® 13 -H, -OR?, -NR*R®, -NHC(O)NR®R®, C 6 alkyl, hodic C;.¢ heteroalkyl, trong d6 timg
nhém C alkyl va Cy heteroalkyl tuy y duoc thé bz‘“ing 1, 2, 3, 4, hodc 5 nhéom Rlz, ma cac
nhém ndy c6 thé 1a gidng nhau hogc khéac nhau;

R* 1a -H, -OR?, halogen, -NO, -CN, ~NR°R®, C, alkyl, hoic C. heteroalkyl, trong d6
timg nhém Cy¢ alkyl va Cp heteroalkyl tily y duoc thé bing 1, 2, 3, 4, hodic 5 nhém R™, ma

céc nhém nay c6 thé 1a gidng nhau hodc khac nhau;
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R’ 14 -H, -OR? halogen, -NO,, -CN, ~NR°R®, Cy alkyl, hodic Cy.¢ heteroalkyl, trong d6
tmg nhoém Cy alkyl va Ci.s heteroalkyl tuy y duoc thé b%mg 1, 2, 3, 4, hodc 5 nhdm Rlz, ma
c4c nhém nay c6 thé 14 giéng nhau hoic khac nhau;

R® 1a -H, -OR®, halggen, -NO», -CN, ~NR°R®, Cy alkyl, hodic Cy.¢ heteroalkyl, trong d6
ting nhém Ci¢ alkyl va C1'_6 heteroalkyl tiy y duoc thé bing 1, 2, 3, 4, hodc 5 nhém R'Z ma
céc nhém nay c6 thé 13 gidng nhau hogic khic nhau;

R71a Ci alkyl, Ci heteroalkyl, halogeh‘, .-OR"‘, -CN, hoac -NO,, trong d6 tung nhém
Ci alkyl tuy y duogc thé bé“lng 1,2, 3, 4, hodac 5 nhdm R'?, ma cdc nhém nay co thé 1a giéng nhau
hodc khac nhau;

R 14 Ci6 alkyl, Ci. heteroalkyl, halogen, -OR? -CN, hodc -NO,, trong d6 tirng nh6m
Cy6 alkyl tity ¥ duoc thé bing 1,2, 3, 4, hodc 5 nhém R'?, ma cac nhém niy ¢6 thé 1a gibng nhau
hodc khac nhau;

R’ 1a -H hodc Ci. alkyl, trong d6 Cy. alkyl tily ¥ duoc thé bang 1, 2, 3, 4, hodc 5 nhém
R'2, ma c4c nhém nay c6 thé 14 gidng nhau hosc khéc nhau;

R'* 13 -H hogic Cy. lkyl, trong d6 Ci6 alkyl tily ¥ dugc thé bang 1, 2, 3, 4, hodc 5 nhém
R'2, ma c4c nhom nay c6 thé 1a gidng nhau hodc khic nhau;

mdi nhém R'! doc 1ap 1a -H, -CN, -OR?, -C(O)OR?, halogen, hoic C.6 alkyl, ma c6 thé 1a
gidéng nhau hodc khéc nhau, trong d6 Cy alkyl tiy y dugc thé bang 1,2, 3, 4, hogc 5 nhém R,
ma céc nhém ndy c6 thé 12 gidng nhau hogc khac nhau;

mdi nhém R'? doc 1ap 1a C s alkyl, Cs.10 xycloalkyl, Ci.¢ heteroalkyl, heteroxyclyl c6 tir
5 dén 10 canh, Cg.10 aryl, heteroaryl c6 tir 5 dén 10 canh, halogen, -OR?, -C(O)R?, -C(O)OR?, -C-
(O)NR®R®, -OC(O)NR®R®, -NR*C(O)OR”, -SR?, -S(0)1.2R?, -S(O),F, -S(0);NR®R®, -NR?*S(0),.
Rb, N3, -CN, hoic -NO,; trong d6 ting nhom C¢ alkyl, Cs.19 xycloalkyl, Cy.¢ heteroalkyl, va
heteroxyclyl c6 tir 5 dén 10 canh tiy y dugc thé bang 1, 2, 3, 4, hodc 5 phén tir thé dugc chon tir
cac nhém halogen, -OR?, -C(O)R?, -C(O)OR’, -C(O)NR®R®, -OC(O)NRR", -NR*C(0)OR”, -S-
R? -S(0);2R? -S(O),F, -S‘iO)zNRaRb, -NR®S(0),R", -N3, -CN, va -NO,, ma cac nhém niy cé
thé 1a giéng nhau hoic khac nhau;

mdi nhém R* va R® doc lap 1a -H, C,¢ alkyl, Cs.;o xycloalkyl, Cis heteroalkyl,
heteroxyclyl c6 tur 5 dén 10 canh, Ce.1o aryl, hodc heteroaryl c6 tir 5 dén 10 canh, trong d6 timg
nhém Cy alkyl, Cs.jo xycloalkyl, C;. heteroalkyl, heteroxyclyl ¢ tir 5 dén 10 canh, Cq.10 aryl,

va heteroaryl cé tur 5 dén 10 canh tuy y duogc thé b%mg 1,2, 3, 4, hodc 5 nhém R , ma cac nhom
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&
¥

ndy c6 thé 1a giéng nhau hogc khac nhau; hogc R* va R® cling v6i cac nguyén tir ma ching gin
vao tao ra di vong cd taora 5 dén 10 canh; va

m&i nhém R'* doc 1ap 14 -CN, halogen, Cy.¢ alkyl, Cs.19 xycloalkyl, C. heteroalkyl, hodc
heteroxyclyl ¢6 tir 5 dén 10 canh,

ho#c chat ho bién hodc muoi dugc dung cua noé.
1

10
RO

. |l
Theo cac phuong an nhat dinh ¢ cong thire (I) va (II), Q 1a N

R;%\ =

Theo cac phuong an nhét dinh & cong thic (I) va (ID), Q 1a R

Theo c4c phuong 4n nhét dinh & cong thuc (I) va (1), X', X%, va X* doc lap 1a N hosc
C(R”), trong do 2 trong s6 cac nhém Xl, Xz, va X3 la N. Theo cac phuong an nhét dinh, X', X2,
va X? doc 1ap 12 N hodc C(R'"), trong d6 mot trong s& X', X%, va X° 1a N. Theo c4c phuong 4n
nhét dinh, X', X2, va X° doc 1ap 1a N hogc C(R'"), trong d6 khong c6 nhom nao trong s6 X', X7,
vaX’1aN.

Theo c4c phuong 4n nhat dinh & cong thire (I) va (II), ting nhom X', X%, va X 1a CR").
Theo céc phuong 4n nhat dinh & cong thirc (I) va (II), timg nhém X', X°, va X® 1a CH. Theo céc
phuong 4n nhét dinh, X' 1a N; X2 1a CR'"); va X® 1a C(R""). Theo céc phuong 4n nhét dinh, X'
1a N; X* 1a CH; va X° 1a CH.

Theo céc phuong 4n nhat dinh & cong thire (I) va (I), X' 1a N; X* 1a N; va X° 1a CR"™).
Theo céc phuong 4n nhét dinh, X! 1a N; X* 1a C(R"); va X® 1a N. Theo c4c phuong 4n nhat dinh,
X'1a CR™); X2 1aN; va X2 1a CR™).

Theo céc phuong 4n nhét dinh & cong thie (I) va (1), R! 13 -H hodic Cy alkyl. Theo céc
phuong 4n nhat dinh, R! 12 -H. Theo cc phuong an nhat dinh, R' 14 C ¢ alkyl. Theo c4c phuong
4n nhét dinh, R' 13 metyl.

Theo céc phuong 4n nhét dinh & cong thirc (I) va (IT), X', X%, va X* la CR'); mdi nhém
R'! doc lap duge chon tir -H, -CN, -OR? halogen, va Cy alkyl; va R! duge chon tir -H, -CN,
-OR®, halogen, va Ci. alkyl. Theo c4c phuong 4n nhat dinh, X', X% va X* 1a C(R'"); m&i nhém
R'"'1a-H;vaR'1a-H.

Theo cic phuong 4n nhat dinh & cong thirc (I) va (II), X' 1a N; X 1a CR'); va X’ 1a
C(R'"); m3i nhém R'" doc 14p duge chon tir -H, -CN, -OR?, halogen, va Cy alkyl; va R! dugc
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chon tir -H, -CN, -OR?, halogen, va Cy, alkyl. Theo cdc phuong an nhét dinh, X'1aN; X* 1a

CR"™); va X° 1a C(R'); mdi nhom R' 1a -H; va R' dwoc chon tir -H va Cy alkyl. Theo céc

phuong 4n nhét dinh, X' 1a N; X 1a CR'); va X* 12 C(R'"); m3i nhém R'" 1a -H; vaR' Ia -H
c’é\NH

1
R A

| N
Theo cac phuong an nhat dinh & céng thac (I) va (II) R ¢6 c6ng thire (I) hodc
J o ey
NH NH NH NH NH
~Z "N ¢ ~ N 7~ =z |
II
N ! X NQTJ NN x_N
ll I |
(Il) duge chon tr N |
“NH
O/
ll ‘
va N
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;\NH
RUA
~
X X
Y

Theo c4c phuong an nhit dinh & cong thirc (I) va (1I), R?  ¢6 cong thirc (I) hodc
o 'y
NH NH
o
Z>N »
S~ Z X
X3 X?
I 1 o he
(I)1a N hodac N . Theo cac phuong 4n nhat dinh, R ¢6 cdng thic (I) hodc (II)
H{NH H{rNH
i ;\NH
' R ~ "N
e N
X3 X2
I . T I
14 N . Theo cac phuong an nhat dinh, R®  ¢6 cong thire (I) hodc (I) 1a N

Theo céc phuong 4n nhat dinh & cong thire (I) va (IT), R? 1a -H, -OR?, -NR*R®, -NHC(0)-
NR?R®, Cy alkyl, hodc Cy.¢ heteroalkyl. Theo cac phuong 4n nhét dinh, R® 1a -H, -OR?, -NR°R”,
hoc -NHC(O)NR?R".

Theo céc phuong 4n nhat dinh & cong thire (I) va (II), R® 1a -NR*R® hogc -OR®. Theo céc
phuong an nhat dinh, R® 1a -NH, hogc ~OH.

Theo cc phuong 4n nhét dinh, R® 1a --NR°R®. Theo c4c phuong 4n nhét dinh, R’ 1a -N-
R°R®, trong d6 mdi nhém R? va R® doc 1ap 1a -H hogc Ci alkyl, trong d6 Ci.g alkyl tiry y duoc
thé béng 1,2, 3, 4, hodc 5 thom R". Theo céc phuong an nhét dinh, R® 13 -NR°R®, trong d6 mdi
nhém R® va R? doc 1ap 1a -H hotic Cyg alkyl. Theo cac phuong an nhét dinh, R 1a -NR'R”, trong
d6 mdi nhém R? va R® doc 1ap 1a -H, metyl, butyl, hodc xyclopropylmetyl. Theo cac phuong an
nhat dinh, R? 13 -NH,.

Theo cac phuong an nhit dinh ¢ cong thic (I) va (ID), R® 14 -OR®. Theo c4c phuong 4n
nht dinh, R* 14 —OH.

Theo c4c phuong an nhit dinh & cong thire (1) va (ID), R® 14 -H. Theo céc phuong 4n nhét
dinh, R® 12 -NHC(O)NR®R®. Theo céc phurong 4n nhét dinh, R* 1 -NHC(O)NH,.
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Theo cac phuong an nhét dinh & cong thic (1) va (10), R* 1a -H, -OR?, halogen, -NO,,
_CN, -NR*R®, -NHC(O)NR®R®, hodic Ci. alkyl. Theo cic phuong 4n nhét dinh, R* 1a -H hoic
-OR%.

Theo céc phuong 4n nhét dinh & cong thic (I) va (I), R® 1a -H, -OR? halogen, -NO,,
_CN,-NR°R®, -NHC(O)NR®R®, hodic Cy alkyl. Theo céc phuong 4n nhét dinh, R® 1a -H, -OR®,
halogen, -NO,, -CN, -NR"R”, hogc Cy.6 alkyl.

Theo cac phuong a;l nhét dinh ¢ cong thie (I) va (D), RS 1a -H, -OR?, halogen, -NO,,
-CN, -NRR?, -NHC(O)NR®R®, hoic C;. alkyl. Theo cic phuong an nhét dinh & cong thic (1)
va (I, R 1a -H.

Theo cac phuong &n nhét dinh & cong thire (I) va (I1), hai nhém trong s6 R%, R®, vaR® 1a
-H va mdt trong sé R*, R®, va RS Ia -H, -OR?, halogen, -NO,, -CN, -NR*R®, -NHC(O)NR'R”,
hoic Ci alkyl. Theo céc phuong 4n nhat dinh, hai nhom trong s& R%, R?, va R® 1a -H va mot
trong b R*, R®, va R® 1a -H, -OR", halogen, -NO,, -NR°R", hodc Cy. alkyl. Theo cac phuong an
nhét dinh, hai nhém trong s R*, R®, va R® 1a -H va mét trong s6 R*, R®, va R® 1a -H, -OCH;,
halogen, -NO,, -NH,, hodc metyl.

Theo cac phuong 4n nhét dinh & cong thic (I) va (IT), R%, R®, vaR® 1a -H.

Theo cac phuong an nhét dinh & cong thic (I) va (1), R’ 14 Cy alkyl, Ci.6 heteroalkyl,
halogen, -OR?, -CN, hodc :Noz. Theo cac phuong an nhét dinh, R’ 12 Cy alkyl, halogen, hodc
-OR®.

Theo cac phuong an nhét dinh & cong thie (1) va (1D), R® 12 Cy6 alkyl, Cy.¢ heteroalkyl,
halogen, -OR?, -CN, hodc -NO,. Theo c4c phuong an nhét dinh, R®1a Cis alkyl, halogen, hodc
-OR%,

Theo cac phuong én nhét dinh & cong thirc (I) va (I), R” va R® 1a giéng nhau va dugc
chon tir Ci4 alkyl, Ci¢ heteroalkyl, halogen, -OR? -CN, va -NO,. Theo cac phuong an nhét
dinh, R’vaR®la giéng nhau va duoc chon tir Cy.6 alkyl, halogen, hodc -OR®.

Theo cic phuong 4n nhét dinh & cong thire () va (II), R” va R® 1a Cy.ealkyl. Theo cac
phuong 4n nhat dinh, R’ va R® 1a metyl.

Theo cac phuong an nhét dinh & cong thie () va (1), R7 va R® 12 -OR®. Theo céc phuong
4n nhét dinh, R” va R® 1a -OCHj.

Theo cac phuong 4n nhét dinh & cong thire (I) va (I), R? va R® 12 halogen. Theo céc
phuong 4n nhét dinh, R” va R® 12 flo.
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Theo cac phuong an nhét dinh & cong thic (1) va (11), R’ 13 -H hoic C alkyl. Theo cac
phrong 4n nhét dinh, R® 13 *H hogc metyl.

Theo céc phuwong an nhit dinh & cong thire (1) va (ID), R'% 14 -H hoic Cy alkyl. Theo céc
phuong an nhét dinh & cong thic (1) va (II), R'° 13 -H hosc metyl.

Theo céc phuong 4n nhat dinh & cong thic (I) va (IT), R® 1a -H hodc Cy alkyl; vaR"® 1a -
H hoiic Cy alkyl. Theo c4c phuong 4n nhit dinh, R’ 1a -H hodc metyl; va R' 1a -H hoc metyl.
Theo céc phuong 4n nhét dinh & cong thirc (I) va (IT), R’ vaR'"® 1a -H.
“ﬁ\ I
Theo céc phuong 4n nhét dinh & cong thire (I) va (II), Q duoc chon tir lNI , |N| ,

s

| :
M N,

A

AN

. |
Theo cac phuong an nhat dinh ¢ cong thuce (I) va (II), Q 1a N,
Cin hiéu ring bién bt ky cho Q ¢6 cong thirc (I) va (IT) ¢6 thé duge két hop véi bién bat
ky ctia R® & cong thire (I) va (II), gibng nhu timg 3 hop duoc liét ké riéng mdt cach cu thé. Vi

X
l

du, theo mdt phwong 4an cho cong thirc (I) va (I), Qla N va R® 1a —~NH,. Theo phuong 4n

1
s §

A

khéc, Q 1a Hvé R*1a-OH.

Cin hidu ring bién bat ky cho R” ¢6 cong thirc (I) va (IT) ¢6 thé dugce két hop véi bién bat
ky ciia R® & cong thire (I) va (II), gidng nhu timg t6 hop duge liét ké rigng mot céch cu thé. Vi
dy, theo mot phuwong an cho cong thire (I) va (I), R’ 12 metyl va R’ 1a -NH,. Theo phuong an
khac, R” 1a metyl va R® 1a —OH.

Cin hidu riing bién bat ky cho R® ¢6 cong thirc (I) va (IT) ¢6 thé dugc két hop v6i bién bét
ky clia R® & cong thire (I) va (II), giéng nhu timg t& hop duge liét ké riéng mdt céch cu thé. Vi
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dy, theo mdt phuong an cho cong thirc (I) va (ID), R® 12 metyl va R’ 14 -NH,. Theo phuong 4n
khac, R® 1a metyl va R? 13 —OH.

Cn hidu riing bién bét ky cho R*, R®, va R® ¢6 cong thirc (I) va (II) c6 thé duge két hop
v6i bién bét ky cia R® & cong thuc (I) va (II), gidng nhu timg t hop duoc liét ké riéng mdt cach
cu thé. Vi du, theo mdt phuong 4n cho cong thire (I) va (IT), timg nhém R, R®, va R® 1a -H; va
R® 13 -NH,. Theo phuong 4n khac, timg nhém R*, R?, va R 1a -H; va R 1a ~OH.

Can hiéu ring bién pit k cho X', X?, va X* ¢6 cong thirc (1) va (IT) c6 thé duge két hop
v6i bién bét ky cuaR* & cahg thirc (1) va (II), gibng nhu timg t6 hop dugc liét ké riéng mot cach
cu thé. Vi dy, theo mdt phuong 4n cho cong thire (I) va (II), timg nhém X', X?, va X 1a CH; va
R® 1a —=NH,. Theo mot phuong 4n cho cong thire (I) va (II), X' 1a N; X* 1a CH; va X’ 1a CH; va
R® 12 -NH,. Theo phuong 4n khac, X' 1a N; X* 1a CH; va X’ 1a CH; va R® 13 ~OH. Theo phuong
an khac, X', X2, va X° timg nhém 1a CH; va R* 1a —OH.

Cn hiéu ring bién bét ky cho R! ¢6 cong thirc (I) va (IT) c6 thé duge két hop véi bién bét
ky ctia R® & cong thire (I) va (II), giéng nhu timg t6 hop duogc lidt ké riéng mot cach cu thé. Vi
dy, theo mdt phuong an cho cong thirc (I) va (II), R! 14 hydro va R® 1a -NH,. Theo phuong 4n
khac, R! 12 hydro va R? 14 —OH.

Theo cac phuong 4n nhat dinh v& hop chét c6 cong thirc (I) va (II), trong d6 R’ 1a -NH,,
cac hop chét c6 thé ¢6 mdt hodc nhidu diu hiéu ciu tric bét ky trong s6 céc déu hiéu cu tric
dudi day:

a) ting nhom X', X2, va X° 1a CH;
b) R7 1a metyl;

¢) R® 1a metyl;
ﬁ
I
dQla N;va

e) R4, R’ ,va RS tung nhom -H.

Theo mdt phuong ap, cac hop chét c6 it nhit mot trong s cac dau higu (a) dén (e). Theo
phuong 4n khéc, cac hop chét ¢6 hai hoic nhidu (va theo phuong 4n nhét dinh, tt ca cac) dau

hiéu (a) dén (e). Theo phwong 4n cu thd, cac hop chit c6 déu hidu (a). Theo phuong 4n khac, cac
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hop chét ¢6 cc dAu hidu (), (b), va (c). Theo phuong 4n khac, céc hgp chét c6 céc déu higu (a)
va (d). Theo phuong 4n khéc, cac hgp chit c6 cac dau hiéu (a) va (e).

Theo cac phuong 4n nhat dinh v& hop chit ¢6 cong thire (T) va (II), trong dé R® 13 ~OH,
céc hop chét c6 thé ¢ mdt hodc nhidu déu higu cAu tric bat ky trong s céc déu higu cu tric
dudi day:

a) X' 1aN; X 1a CH; va X 1a CH;
b) R’ 1a metyl;

¢) R® 12 metyl;

ﬁ
ll
d)Qla N;va

e) ting nhém R*, R®, va R®4a -H.

Theo mot phuong an, céc hop chit ¢6 it nhét mot trong sé cac ddu higu (a) dén (e). Theo
phuong an khac, cac hop chét 1am phi hop véi hai hodc nhiéu (va theo c4c phuong 4n nhét dinh,
tht ca cac diu hidu tir (a) dén (e). Theo phuong 4n cu thé, cac hop chét c6 ddu hiéu (a). Theo
phuong an khéc, cac hop chét ¢ cac diu hidu (a), (b), va (c). Theo phuong én khéc, cac hop

chit c6 c4c ddu hidu (a) va (d). Theo phuong an khéc, céc hop chit c6 cac du hiéu (a) va (e).

AN

. . . |l
Theo cac phuwong 4n nhat dinh vé hop chat c6 cong thic (I) va (II), khi Q 1a N, cac

hop chét c6 thé c6 mot hodc nhidu d4u hiéu céu tric bét ky trong s6 cac ddu hiéu céu tric dudi
day: §

a) X', X2, va X’ timg nhém 1& CH hoc X' 14 N; X* 1a CH; va X’ 1a CH;

b) R® 1a -NH, hoic -OH;

¢) R7 va R® 12 metyl;

d) ting nhém R, R, va R® 1a -H.

Theo mot phuong 4n, cac hop chét ¢6 it nhét mét trong s6 cac dau hiéu (a) dén (d). Theo

phuong 4n khéc, cac hop chat 1am phi hop v6i hai hogc nhiéu (va theo cac phuong 4n nht dinh,
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tt ca cac) du hiéu (a) dén (d). Theo phuong an cu thé, cic hop chét c6 ddu hiéu (a). Theo
phuong an khac, cac hop chét c¢6 cac d4u hiéu (a) va (b). Theo phuong an khéc, cac hop chét ¢6
cac dAu hidu (a), (b), va (c). Theo phuong 4n khéc, cac hop chét ¢ cac ddu hiéu (a), (b), va (d).

Sang ché dé xuét cac hop chit dudi day hodc mubi dugc dung cia ching.

Cau tric S dinh danh ctia hop chét

~N

N/)\NH

|
z \l
N
I\l
N

NH,
SN
N/)\NH
2
3
O/
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NH,
~N

N/)\NH
O [ ] 40
= Il
N
If
N

0]
NH

N/)\NH
CI 41
N
N H
Il
N

Sang ché de xuat hgp chat sau hogc chat hd bién hodc mudi duoc dung ctia né:
NH,

>N

N/)\NH

TY

ll
N

v

Sang ché dé xuat hop chat sau hodc muoi dugc dung ciia no:
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o : on

L L
N/)\NH N/)\NH
Z >N O Z N
< G
N i N I
N N
\l e |\l
N , va cac chat ho bién cuia ching nhu N
Duegc phdm %

Cac duoc phém chira cac hop chét theo séng ché, hoic mudi duoc dung cua ching, c6 thé
duoc bao ché véi cac chit mang thong thuong (vi du, thanh phin khéng c6 hoat tinh hodc
nguyén liéu t4 dugc) ma cd thé duoc chon loc theo thong 1€. Cac vién nén cd thé chira cac ta
duogc bao gém cac cht gdy truot, cac chét don, cac chit két dinh va cac chit tuong tu. Céc ché
phém nudc dugc bao ché ¢ dang vo tring, va khi nham dé phan phéi khong theo cach ding qua
dudng miéng thuong c6 thé 1a déng truong. TAt ca cac duoc phim c6 thé tiy ¥ chira cac té dugce
nhu néu trong tai li¢u cua: Rowe et al, Handbook of Pharmaceutical Excipients, 5™ edition,
American Pharmacists Association, 1986. Céc ta dugc c6 thé bao gdm axit ascorbic va céc chit
chéng oxy héa khic, cac chit chelat héa nhu EDTA, céc hydrat cacbon nhu dextrin, hydroxy-
alkylxenluloza, hydroxyalkylmetylxenluloza, axit stearic va cac chét twong tu. Theo céc phuong
an nhét dinh, ché phim nay & dang lidu rén, bao gdm dang lidu rén dé ding qua dudng miéng.
D6 pH ciia ché phdm c6 thé ndm trong khoang tir 3 dén 11, nhung thuong ndm trong khoang tir 7
dén 10. | ‘

Trong khi c4c hoat chét c6 thé dugc ding riéng 18, c6 thé 14 t6t hon néu trinh bay ching &
dang dugc phim. Céc dwoc phim, d& ding trong tht y va dé diing cho ngudi, chta it nhit mot
hop chét c6 cong thic (I), cing véi mot hodc nhiéu chit mang dugc dung va tlly y cac thanh
phan dugc chit khac. Theo mot phuong 4n, dugc pham chira hop chit c6 cong thirc (I), hoic
chat hd bién hodc mubi duoc dung cua no, chét mang dugc dung va mot thanh phén duogc chat
khac. Céc chit mang 13 “duoc dung” theo nghia 14 twong thich véi cac thanh phan khic ctia duge
ph&m va v& mit sinh Iy hoc khong ddc ddi véi ngudi nhan cua ching.

Céc dugc phdm baca gdm cac loai thich hop dé ding qua cac dudng dung khéc nhau, ké

ca dung qua duong miéng. Céc dugc pham c6 thé dugc trinh bay mot cach thuan tién & dang lidu
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don vi va c6 thé dugc bao ché theo phuong phap bt ky trong s& cac phuong phéap da biét trong
linh vuc duge. Cac phuong phap nay bao gdm budc két hop hoat chit (vi du, hop chét c6 cong
thirc (I) hodc mudi ¢6 duoc tinh cta nd) véi mot hodc nhiéu thanh ph?ln khong c6 hoat tinh (vi
du, chét mang, t4 duoc c6 dugce tinh, v.v.). Céc duge phém c¢6 thé duge bao ché béng cach két
hop d&u va k¥ hoat chét véi cac chit mang long hodc cic chit mang rdn dd duoc nghién min
hodc ca hai, va sau do6 tao hinh san phém, néu cén. Cac k¥ thuat va cac ché phém thuong duogc
tim thdy trong tai liéu: Remington: The Science and Practice of Pharmacy, 21% Edition,
Lippincott Wiliams and Wilkins, Philadelphia, Pa., 2006.

Cac duge phdm duge boc 16 trong ban md ta nay ma 1a thich hop dé dung qua dudng
miéng co thé duoc trinh bay & dang don vi riéng ré (dang lidu don vi) bao gém, nhung khong chi
giéi han 0, vién nang, vién con nhong hodc vién nén, mdi don vi chira hoat chét véi lugng da
dinh trudce.

Cac duoc phém duoc boc 16 trong ban md ta nay chira mot hodc nhidu hop chét theo sang
ché, hoic mubi dugce dung clia ching, ciing véi mot hodc nhiéu chit mang hoic ta duoc duge
dung va tly y cac dugc chét khéc d& didu tri bénh. Céc duoc phém chira hoat chat ¢6 thé & dang
bét ky thich hop dbi v6i cach dung du kién. Khi dugc sir dung dé ding qua dudng miéng, ching
han, vién nén, vién det, vién ngdm, huyén phu trong nudc hodc trong dAu, bot hodc hat c6 thé
phén tan dugc, nhii tuong, vién nang cimg hodc vién nang mém, siro hodc cdn ngot c6 thé duge
bao ché. Cac dugc phdm nhim dé ding qua dudng miéng cé thé duoc diéu ché theo phuong
phap bt ky da biét trong linh vuc bao ché duge phim va cic duoc phdm nay c6 thé chira mot
ho#c nhiéu tac nhan bao gém céc chét tao ngot, cac tac nhan tao vi, cac tdc nhan tao mau va cic
chét bao quan, dé tao ra ché phdm d& dung. Céc vién nén chira hoat chét trong hdn hop véi té
dugc duge dung khong doc ma 1a thich hop dé bao ché cac vién nén la chép nhén dugc. Céc ta
duoc nay co thé, vi du, 1a cac chit pha lodng tro, nhu canxi hodc natri cacbonat, lactoza, lactoza
monohydrat, croscarmeloza, natri, povidon, canxi hoéc natri phosphat; cic tdc nhin nghién hat va
cac chét gdy rd, nhu ng(‘):tinh bot, hodc axit alginic; céc tdc nhén lién két, nhu xenluloza,
xenluloza vi tinh thé, tinh bot, gelatin hodc acaxia; va céc tac nhan lam tron, nhu magie stearat,
axit stearic hogc talc. Cac vién nén c6 thé khong duogc bao hogc c¢6 thé dugc bao theo cic k¥
thuat da biét bao gdm bao vi nang dé tri hon sy phan ra va hép phu trong dai da day-rudt non va

bing cach d6 tao ra tic dung kéo dai trong thoi gian dai. Vi du, chét giai phéng chim dugc chét
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nhu glyxeryl monostearat hodc glyxeryl distearat riéng r& hodc cling véi sap c6 thé dugc sir
dung.

Luong hoat chit ma c¢6 thé dwoc két hop véi céc thanh phan khong cé hoat tinh dé tao ra
dang lidu c6 thé thay ddi thy theo ddi twong didu tri du kién va cach dung cu thé. Vi du, theo mot
sé phuong 4n, dang liéu dé ding qua duong miéng cho ngudi c¢é thé chira khoang tir 1 dén
1000mg hoat chat dugc bao ché véi lugng thich hop clia nguyén liéu chat mang thich hop (vi du,
thanh phan khong c6 hoat tinh hozic nguyén liéu ta duoc). Theo cic phuong 4n nhét dinh, nguyén
liéu chit mang dao dong trong khoang tir 5% dén 95% tdng dugc phdm (theo trong lugng).

Can hiéu ring ngoai c4c thanh phin dugc néu cu thé trén ddy, cic dugc phdm theo cac
phuong 4n nay c6 thé chua cac tac nhan thong thudng khac trong linh vuc duoc phdm c6 lién
quan, vi du, cc loai thich hop ¢ ding qua dudng miéng c¢6 thé bao gdm cac tac nhan tao vi.

Theo c4c phuong 4n nhét dinh, ché phdm chira hoat chét duoc bac 16 trong ban mé ta nay
(hop chét ¢ cong thirc (I) hodc mudi duoc dung cta né) theo mdt phuong an khong chira tac
nhén ma tic dong theo téc do chuyén héa hoat chét. Do d6, cn hiéu ring céc dugc pham chuta
hop chat c6 cong thiic (I) theo cic phuong 4n nhat dinh khéng chira tac nhan ma c6 thé tac dong
(vi du, 1am cham, can tr& hodc tri hoén) qua trinh chuyén héa ctia hop chét c6 cong thic (I) hoic
hoat chit bat ky khac duoc dung riéng r&, lién tuc hodc ddng thoi v6i hop chét c6 cong thic (I).
Ciing hiéu dugc ring phuong phap bét ky trong s& cic phuong phép, kit, vit pham va dbi tuong
twong tu di dugc bdc 1 trong ban md ta nay theo cac phuong an nhét dinh khéng chira tac nhan
ma cb thé tac dong (vi du, Jam chém, can tr¢ hodc tri hodn) dén qua trinh chuyén hoa ctia hop
chit c6 cong thic (I) hodc float chit bat ky khac dugc ding riéng ré, lién tuc hozc dong thoi véi

hop chét c6 cong thirc (I) bat ky.

Phuwong phdp sir dung

Sang ché d& xuit phuong phap tic ché HIV transcriptaza nguoc & ca thé ¢6 nhu cau didu
tri, bao gdm viéc dung hop chét c6 cong thie (I), hodc mudi duoc dung cta né, cho ca thé do.
Theo céc phuong 4n nhét dinh, ca thé c6 nhu cau diéu tri 1a ngudi ma da nhiém HIV. Theo cac
phuong 4n nhit dinh, c4 thé c6 nhu ciu diéu trj 1a ngudi ma di nhiém HIV nhung ho khong phét
trién AIDS. Theo cac phuong an nhét dinh, c4 thé c6 nhu ciu diéu tri 14 c4 thé c6 nguy co phat
AIDS. Theo cac phuong an nhét dinh, c4 thé ¢6 nhu cau didu tri 13 ngudi ma da nhim HIV va

da phat AIDS. Theo céc phuong &n nhét dinh vé céc phuong phép dugc boc 16 trong ban mo ta
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nay, hop chét c6 cong thic (I), hodc mubi duoc dung cia né, duoc ding cho ca thé mot cach
riéng €, lién tuc hodc déng thoi v6i hoat chit khac dé didu tri bénh do HIV, nhu céc hop chét G
ché HIV proteaza, cic chat tic ché transcriptaza ngugce khong 13 nucleosit ctia HIV, cac chét trc
ché cua transcriptaza nguoc 1a nucleosit cia HIV, cic chit wc ché transcriptaza ngugc la
nucleotit ciia HIV, céc chat te ché HIV integraza, cac chit trc ché gp41, chit tc ché CXCRA4,
céc chat tc ché gp120, cac chit irc ché CCRS5, cac chit e ché polyme hoa capsid, va céc thube
khéc d& diéu tri bénh do HIV, va hdn hop ctia ching.

Theo céc phuong an nhit dinh, sang ché dé xuat phuong phap diéu tri hodc phong ngira
nhiém HIV & ca thé (vi du, ngudi), bao gdbm viéc ding hop chét c¢6 cong thic (I), hoic mubi
duogc dung cta no, cho cé thé.

Theo c4c phuong 4n nht dinh, sang ché dé xuat phuong phéap trc ché sao chép virut HIV,
didu tri bénh AIDS hodc tri hoéin sy khoi phat AIDS & ca thé (vi du, nguoi), bao gdbm viée ding
hop chat c6 cong thire (I) bat ky, hodc mudi duge dung ciia chiing, cho c thé.

Theo céc phuong 4n nhét dinh, sang ché dé& xudt phuong phap phong ngira nhidm HIV &
c4 thé (vi du, ngudi), bao gﬁm viéc dung hop chét c6 cong thirc (I), hodc mubi duoc dung ciia
nd, cho cé thé. Theo céc pﬁu‘cmg &n nhat dinh, ca thé ¢ nguy co nhiém HIV, nhu c4 thé ma c6
mot hodic nhidu yéu t6 nguy co da biét 12 lién quan dén hién tuong nhidm HIV.

Theo céc phuong 4n nhét dinh, sang ché d& xuét phuong phép diéu trj tinh trang nhiém
HIV & cé thé (vi du, ngudi), bao gdm viée ding hop chit c6 cong thiic (I), hodc mudi duoce dung
clia nd, cho ca thé.

Theo cic phuong 4n nhit dinh, sang ché d& xudt phuong phap diéu tri tinh trang nhiém
HIV & c4 thé (vi du, ngudi), bao gdbm viée ding cho cé thé ¢6 nhu ciu didu tri lugng hitu hiéu dé
didu tri bénh cua hop chét ¢ cong thic (1), hoic mudi dugc dung cuda no, két hop véi lugng hiru
hiéu dé didu trj bénh ciia mot hojc nhidu tic nhan bd sung ding dé didu tri bénh duoc chon tir
nh6m bao gdm céc hop chat tic ché HIV proteaza, céc chit irc ché transcriptaza nguoc khong 13
nucleosit ctia HIV, cac ché@ tic ché clia transcriptaza ngugc 13 nucleosit ciia HIV, cac chit trc ché
transcriptaza ngugc la nucfeotit ctia HIV, céc chit e ché HIV integraza, cac chit wrc ché gp4l,
chét e ché CXCRA4, cac chét tic ché gp120, cac chat irc ché CCRS, céc chit tc ché polyme hoa
capsid, va cac thude khac dé diéu tri bénh‘do HIV; va hén hgp cta chung.

Theo c4c phuong 4n nhét dinh, sang ché d& xut hop chét c6 cong thiic (I), hodc mubi

duge dung cia né dé dung trong liéu phap y hoc dbi véi hién tugng nhiém HIV (vi du, HIV-1
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hodc qua trinh sao chép cﬁa virut HIV (vi du, HIV-1) hodc AIDS hodc tri hodn su khéi phat
AIDS & ¢4 thé (vi du, ngudi)).

Theo c4c phuong 4n nhit dinh, sing ché dé xudt hop chit ¢6 cong thirc (I) bét ky, hoic
mudi duge dung ciia né dé ding trong viéc bao ché thudc nham diéu trj tinh trang nhiém HIV
hodc qua trinh sao chép cua virut HIV hodc AIDS hodc tri hodn sy khéi phat AIDS & c4 thé (vi
du, ngudi). Mot phuong an dé xuét hop chét ¢6 cong thic (1), hoac mudi dugce dung cuda nd, dé
dung trong viéc phong ngira hodc diéu tri bénh do nhiém HIV hodc AIDS hoic dé dung trong
viéc didu tri bénh hodc tri hodn su khoi phat ciia AIDS.

Theo céc phuong 4n nhit dinh, sang ché dé xudt viéc sir dung hop chét c6 cong thie (I),
hodic mubi duoc dung cua nd, dé bao ché thube ding cho tinh trang nhiém HIV & ca thé (vi du,
ngudi). Theo cac phuong 4h nhét dinh, sang ché d& xuat hop chat c6 cong thirc (I) bat ky, hoic
mudi duoc dung ctia né, dé diing trong viéc phong ngira hoic diéu tri bénh do nhidm HIV.

Theo cic phuong 4n nhét dinh, & cac phuong phép sir dung, viéc ding duge &p dung cho
c4 thé (v du, ngudi) ¢6 nhu clu didu tri. Theo cac phuong 4n nhét dinh, & céc phuong phép sir
dung, viéc dung dugc ap dung cho ca thé (vi du, ngudi) c6 nguy co phat AIDS.

Sang ché d& xuat hop chat c6 cong thirc (I), hogic mudi duoc dung ctia n6, dé ding trong
viée didu tri bénh. Theo mot phuong an, hgp chét c6 cong thuc (I), hoac mudi duge dung cua nd,
duoc ding trong phuong phap diéu tri bénh do nhiém HIV hodc qué trinh sao chép cua virut
HIV hodc AIDS hodéc tri hoén su khoi phét AIDS & c4 thé (vi dy, nguoi).

Sang ché con d& xuat hop chét c6 cong thic (I), hodc mubi duoc dung cta n6, dé ding
trong phuong phap diéu tri hosic phong ngira HIV & cé thé c6 nhu cau diéu tri bénh. Theo cac
phuong 4n nhét dinh, c4 thé o6 nhu cdu didu tri 12 nguodi ma da nhiém HIV. Theo céc phuong 4n
nhit dinh, c4 thé c¢6 nhu cdu didu tri 13 nguoi ma d3 nhiém HIV nhung chua phat AIDS. Theo
c4c phuong 4n nhat dinh, ca thé c6 nhu ciu didu tri 12 c4 thé c6 nguy co phat AIDS. Theo cic
phuong 4n nhét dinh, c4 thé c6 nhu ciu didu trj 12 ngudi ma da nhiém HIV va da phat AIDS.

Sang ché con d& xudt hop chét c6 cong thirc (1), hodc mubi dugc dung cta né, dé ding
trong viéc didu tri chita bénh hoic tri hodin sy khéi phat ctia AIDS.

Sang ché con dé xuét hop chit c¢6 cong thirc (I), hodc mudi dugce dung cia né, dé dung

trong viéc phong ngira hozc diéu tri bénh do nhiém HIV.
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Theo c4c phuong 4n nhét dinh, hop chit c¢6 cong thirc (I), hoic mudi duoc dung ciia né
¢6 thé dugc ding 1am cong cu nghién ctru (vi duy, dé thir nghiém uc ché HIV transcriptaza nguoc

& dbi tugng hodc in vitro).

Duong ding

Mbt hozc nhiéu hop chét theo sang ché ma c6 cong thirc (I) (trong ban mb ta ndy con
dugc goi 1a hoat chit) c6 thé dugc ding theo dudng dung bat ky thich hop véi tinh trang can
dugc didu tri. Cac duong dung thich hop bao gdm dudng miéng, dudng truc trang, dudng miii,
khu tra (ké ca dat trong ma va dudi ludi), qua da, am dao va ngoai duong tiéu hdéa (ké ca dudi
da, tiém bép, qua dudng tinh mach, trong da, ndi tiy mac va ngoai mang cting), va céc dudng
dung tuong tu. C6 thé thiy ring dudng ding duoc wu tién c6 thé thay ddi tiy theo, vi du, tinh
trang ciia ngudi nhan. Theo cac phuong én nhéit dinh, cac hop chét da boc 16 1a sinh kha dung

qua dudng miéng va c6 thé duge ding qua dudng miéng.

Ché dj liéu dimg

Hop chat, nhu hop chit ¢6 cong thirc (), c6 thé duoc ding cho cé thé theo ché do liu
dung hitu hidu trong khoang thoi gian mong muén hosc kéo dai mong mudn, nhu it nhit khoang
mot thang, it nhat khoang 2 thang, it nhit khoang 3 théng, it nhét khoang 6 thang, hoic it nhat
khoang 12 thang hoic l4u hon. Theo mét phuong 4n, hop chit nay duogc ding theo lich hing
ngay hosc khong lién tuc kéo dai trong giai doan ctia cudc doi clia cé thé.

Liéu lugng hodc tan suét ding lidu ctia hop chét ¢6 cong thiic (I) c¢6 thé dugc diéu chinh
trong qua trinh didu tri, trén co s& quyét dinh cta bac s§ diéu tri.

Hop chét c6 thé duge ding cho ca thé (vi du, ngudi) v6i lugng hitu hiéu. Theo cic
phuong 4n nht dinh, hop chat nay dugc ding mdi ngay mot 1an.

Hop chit nhu duoc bdc 16 trong ban md ta nay (vi du, hop chét bit ky ¢6 cong thirc (I))
c6 thé duoc ding véi lidu Lyqng hiru hidu ciia hop chat ¢6 cong thirc I. Vi du, liéu luong c6 thé

ndm trong khoang tir 10mg dén 1000mg hop chét, nhu 75mg dén 100mg hop chat nay.

Két hop
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Theo céc phuong 4 nhat dinh, sang ché dé xuat phuong phép diéu trj hodc phong ngira
nhiém HIV & ngudi da nhidm hodc c6 nguy co nhiém, bao gdm viéc cho ngudi ding luong hitu
hiéu dé didu tri bénh cua hop chét theo sang ch{é, hodc mubi duoc dung cua no, két hop vai
lwong hitu hiéu dé didu tri bénh ciia mot hodc nhidu (vi du, mét, hai, ba, mdt hodc hai, hoic mét
dén ba) tac nhan bd sung ding dé didu tri bénh. Theo mdt phuong 4n, sang ché d& xuat phuong
phép diu tri tinh trang nhiém HIV & nguoi d4 nhidm hodc c6 nguy co nhidm, bao gdm viéc cho
ngudi dung luong hitu hiéu dé diéu tri bénh cua hop chét theo sang ché, hodc mubi duoc dung
ctia nb, két hop véi lugng hitu hiéu dé didu tri bénh ctia mét hodc nhidu (vi du, mot, hai, ba, mot
hoic hai, hofic mot dén ba) tic nhan bd sung dung dé diéu tri bénh.

Theo c4c phuong 4n nhit dinh, sang ché d& xudt phuong phép diéu tri tinh trang nhiém
HIV, bao gdm viéc cho bénh nhan cé nhu ciu diéu tri ding lugng hitu hidu dé didu trj bénh cua
hop chét theo sang ché, hodc mubi duoc dung cia n6, két hop v6i luong hitu hidu dé didu tri
bénh ciia mdt hodc nhidu tac nhan bd sung ding dé diéu tri bénh ma 14 thich hgp cho muc dich
didu trj tinh trang nhiém HIV.

Sang ché con dé xuét hop chét c6 cong thuc (I), hoac mudi duge dung cta nd, va hoat
chat khac dé diéu tri bénh do HIV, dé dung trong phuong phép diéu tri hodc phong ngira HIV.
Theo mot phuong an, hoat chét khac d& diéu tri bénh do HIV dugc chon tir nhém bao gém cac
hop chét trc ché HIV proteaza, céc chét tic ché transcriptaza nguoc khong 13 nucleosit ciia HIV,
céc chit tc ché cia transcriptaza nguoc 13 nucleosit cia HIV, cac chat (rc ché transcriptaza
nguoc 13 nucleotit ciia HIV, céc chét trc ché HIV integraza, cac chét (e ché gp41, chét Gic ché
CXCRA4, céc chét trc ché gp120, cac chit e ché CCRS, cac chat tic ché polyme héa capsid, va
céc thude khac dé diéu tri bgnh do HIV, va hdn hop ciia ching.

Sang ché con dé xu%it hop chét ¢6 cong thire (I), hodc mudi duge dung cua nd, dé dung
trong phuong phap diéu tri hosc phong ngira HIV, trong d6 hop chét c6 cong thire (I) hodc mudi
dugc dung cta né duge dung dc“mg thoi, riéng ré& hoic lién tuc véi hoat chét khac dé didu tri bénh
do HIV. Theo mét phuong 4n, hoat chét khac dé didu tri bénh do HIV dugc chon tir nhém bao
gdm céc hop chét irc ché HIV proteaza, céc chét tic ché transcriptaza nguge khong 1a nucleosit
cua HIV, céc chit Gc ché cua transcriptaza nguoc 14 nucleosit cia HIV, cac chit tc ché
transcriptaza nguoc 1 nucleotit ciia HIV, cac chét tic ché HIV integraza, céc chét trc ché gp4l,
chét trc ché CXCR4, céc chét e ché gp120, cac chat e ché CCRS, cac chit e ché polyme héa

capsid, va céc thudc khac dé diéu tri bénh do HIV, va hdn hop ciia ching.
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Hop chét nhu duoc bdc 1§ trong ban mé ta nay (vi du, hop chat bat ky ¢ cong thirc (I))
¢6 thé dugc két hop véi mot hodc nhidu tic nhan bd sung ding dé diéu tri bénh véi lidu luong
bat ky ctia hop chét c6 cong thiic I (vi du, tir 10mg dén 1000mg hop chéit hoic 75mg dén 100mg
hop chét).

Theo mot phwong 4n, sang ché dé xuét cac duoc phim chira hop chit theo sang ché, hoidc
mudi dugc dung ctia nd, két hop véi mot hodc nhidu (vi du, mot, hai, ba, mot hoic hai, hodic mot
dén ba) tac nhan bd sung dFmg dé didu tri bénh, va chit mang dugc dung, chit pha logng hoic ta
duoc.

Theo mot phuong 4n, sang ché d& xudt kit chira hop chét theo sang ché, hodc mudi duoc
dung cua no, két hop véi mdt hoac nhiéu (vi dy, mdt, hai, ba, mdt hodc hai, hoac mot dén ba) tac
nhén bd sung ding dé diéu tri bénh.

Theo cac phuong 4n néu trén, tac nhan bd sung ding dé didu tri bénh c6 thé 14 tac nhan
khang HIV. Vi duy, theo mot ) phuong an, tac nhén bd sung dung dé diéu tri bénh duoc chon tir
nhém bao gdm céc chét e ché HIV proteaza, cac chét trc ché transcriptaza nguoc khong 1a
nucleosit hoic nucleotit ctia HIV, céc chét e ché transcriptaza nguoc 14 nucleosit hogc nucleotit
cta HIV, céc chit ic ché HIV integraza, cic chat tic ché integraza vi tri (hodc di 1ap thé) khong
mang tinh xdc tac cla HI\{? cac chat e ché HIV di vao (vi dy, céc chét &rc ché CCRS, cac chét
Gic ché gp41 (tirc 1a cac chét tc ché dung hop) va céc chat trc ché gan CD4), chit (rc ché CXCR4,
cac chét uc ché gp120, cac chét trc ché oxidaza G6PD va NADH, vacxin HIV, cac chét trc ché
qué trinh thanh thuc ciia HIV, cac tac nhan dao nguoc qua trinh phat trién tiém tang (vi du, cac
chit @c ché histon deaxetylaza, cic chat tic ché proteasom, chit hoat héa protein kinaza C
(PKC), va chit trc ché BRD4), cac hop chit ma hudng dich capsid HIV (“chét trc ché capsid”; vi
du, cac chét e ché polyme héa capsid hodc cac hop chat pha v& capsid, cac chat trc ché HIV
nucleocapsid p7 (NCp7), cac chat Gic ché protein HIV p24 capsid), cic chét ting cudng dugc
dong hoc, cac phép diéu tri trén co sé mién dich (vi du, cc tac nhan diéu bién Pd-1, cac tac nhan
diéu bién Pd-L1, cac chat didu bién thu thé kiéu toll, cac chét chii van IL-15), cac khang thé
HIV, c4c khang thé dic hiéu kép va cac protein dé didu tri bénh “kiéu khang thé” (vi du,
DART®, Duobodies®, Bites®, XmAbs®, TandAbs ®, céc chét din xuét clia Fab) ké ca céc tac
nhén huéng dich HIV gp120 hoic gp4l, cac thubc két hop ddi véi HIV, cac chat tic ché protein
nén HIV p17, cac chit dbi khang IL-13, chét diéu bién peptidyl-prolyl cis-trans isomeraza A, cac

chat &rc ché protein-disulfua isomeraza, céc chit d6i khang thu thé C5a bb trg, chit Grc ché ADN
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metyltransferaza, cac chat diéu bién gen HIV vif, cac chit wc ché yéu t6 lay nhidm cua virut
HIV-1, céc chit Gc ché protein TAT, cac chit didu bién HIV-1 Nef, cac chét diéu bién Hck
tyrosin kinaza, céc chit trc ché dong kinaza-3 hén hop (MLK-3), c4c chat trc ché protein Rev,
céc chat dbi khang integrin, cac chat rc ché nucleoprotein, cac chét didu bién yéu td cit ghép,
cac chét didu bién protein 1 chira mién COMM, céc chét trc ché HIV ribonucleaza H, cac chét
didu bién retroxyclin, cac chét trc ché CDK-9, cac chét (rc ché phi integrin 1 chdp ICAM-3 soi
nhéanh, cac chat tc ché protein HIV GAG, cac chét tic ché protein HIV POL, cé4c chét didu bién
yéu t6 bd tro H, cac chét tc ché ubiquitin ligaza, chit (¢ ché deoxyxytidin kinaza, chit kich
thich tién protein convertaza PC9 1a cac chit tic ché kinaza phu thudc xyclin, céc chét @c ché
ARN helicaza DDX3X phu thugc ATP, cac chét e ché phtrc mdi transcriptaza nguoc, cac chét
trc ché PI3K, cac hop chét nhu da boc 16 trong cong bd don qubc t& s6 WO 2013/006738 (cua
Gilead Sciences), cong bb don yéu cu cép bing doc quyén sang ché My s6 US 2013/0165489
(ctia University of Pennsﬁslvania), céc cbng bd don qudc té s& WO 2013/091096A1 (cua
Boehringer Ingelheim), WO 2009/062285 (cta Boehringer Ingelheim), cac cong bd don'yéu céu
cép bang doc quyén sang ché My s6 US20140221380 (ctia Japan Tobacco), US20140221378
(ctia Japan Tobacco), cac cong bd don qubc té s6 WO 2010/130034 (ctia Boehringer Ingelheim),
WO 2013/159064 (cua Gilead Sciences), WO 2012/145728 (cua Gilead Sciences),
W02012/003497 (ctia Gilead Sciences), WO02014/100323 (cua Gilead Sciences),
WO02012/145728 (ctia Gilead Sciences), W02013/159064 (cta Gilead Sciences) va WO
2012/003498 (cua Gilead Sciences) va WO 2013/006792 (ctia Pharma Resources), va cac thude
khéc dé diéu tri bénh do HIV, va hdn hop ctia ching.

Theo céc phuong an nhit dinh, lidu phép diéu tri bd sung dugc chon tir nhém bao gf‘)m
cac chat tc ché HIV proteaza, cac chét trc ché transcriptaza nguoc khong 14 nucleosit hodc
nucleotit ciia HIV, cac chéit.2 tic ché transcriptaza nguoc 1a nucleosit hodc nucleotit ciia HIV, céc
chit lrc ché HIV integraza, cic chét trc ché integraza vi tri (hodc di l4p thé) khong mang tinh xuc
tac cia HIV, céc chét ting cudng duoc déng hoc, va hdn hop ctia chiing.

Theo céc phuong 4n nhit dinh hop chét c6 cong thic (I) dugc diéu ché & dang vién nén,
ma ¢6 thé tly ¥ chira mot hodic nhiu hop chét khéc hitu ich dé diéu tri bénh do HIV. Theo cac
phuong 4n nhét dinh, vién nén c6 thé chira hoat chét khac dé diéu tri bénh do HIV, nhu céc chit
tic ché HIV proteaza, cac chit trc ché transcriptaza ngugc khong 14 nucleosit hogic nucleotit clia

HIV, céc chat &rc ché transcriptaza ngugc 1a nucleosit hodc nucleotit cia HIV, céc chat trc ché
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HIV integraza, cic chét trc ché integraza vi tri (hodc di 14p thé) khong mang tinh xdc tac cua
HIV, c4c chét ting cudng duge dong hoc, va hdn hop clia chung.

Theo cac phuong 4n nhét dinh, cac vién nén nay 14 thich hop dé dung mdi ngay mot lidu.
Theo cac phuong an nhét dinh, tac nhan bd sung dung dé didu tri bénh dugc chon tir mot hoic
nhiéu:

(1) cac thubc két hop dugc chon tr nhém bao gdm ATRIPLA® (efavirenz +
tenofovirdisoproxil fumarat + emtrixitabin), COMPLERA® (EVIPLERA®, rilpivirin  +
tenofovirdisoproxil fumarat + emtrixitabin), STRIBILD® (elvitegravir + cobicistat +
tenofovirdisoproxil fumarat + emtrixitabin), dolutegravir + abacavir sulfat + lamivudin,
dolutegravir + abacavir sulfat + lamivudin, lamivudin + nevirapin + zidovudin, dolutegravir +
rilpivirin, atazanavir sulfat + cobicistat, darunavir + cobicistat, efavirenz + lamivudin + tenofovir
disoproxil fumarat, tenofovir alafenamithemifumarat + emtrixitabin + cobicistat + elvitegravir,
Vacc-4x + romidepsin, darunavir + tenofovir alafenamithemifumarat + emtrixitabin + cobicistat,
APH-0812, raltegravir + lamivudin, KALETRA® (ALUVIA®, lopinavir +ritonavir), atazanavir
sulfat + ritonavir, COMBIVIR® (zidovudin + lamivudin, AZT + 3TC), EPZICOM® (Livexa®,
abacavir sulfat + lamivudin, ABC + 3TC), TRIZIVIR® (abacavir sulfat + zidovudin +
lamivudin, ABC + AZT+3TC), TRUVADA® (tenofovir disoproxil fumarat + emtrixitabin, TDF
+ FTC), tenofovir + lamivudin va lamivudin + tenofovir disoproxil fumarat;

(2) cac chét tc chéti:HIV proteaza dugc chon tir nhém bao gdm amprenavir, atazanavir,
fosamprenavir, fosamprenavir canxi, indinavir, indinavir sulfat, lopinavir, ritonavir, nelfinavir,
nelfinavir mesylat, saquinavir, saquinavir mesylat, tipranavir, brecanavir, darunavir, DG-17,
TMB-657 (PPL-100) va TMC-310911;

(3) cac chat trc ché transcriptaza nguoc khong 1a nucleosit hodc nucleotit cia HIV duogc
chon tir nhém bao gém delavirdin, delavirdin mesylat, nevirapin, etravirin, dapivirin, doravirin,
rilpivirin, efavirenz, KM-023, VM-1500, lentinan va AIC-292;

(4) céac chét tc ché transcriptaza ngugc 1a nucleosit hogc nucleotit cia HIV dugc chon tir
nhdm bao gE‘)m VIDEX® va VIDEX® EC (didanosin, ddl), zidovudin, emtrixitabin, didanosin,
stavudin, zalxitabin, lamivudin, censavudin, abacavir, abacavir sulfat, amdoxovir, elvuxitabin,
alovudin, phosphazid, fozi!?/udin tidoxil, aprixitabin, amdoxovir, KP-1461, fosalvudin tidoxil,

tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir disoproxil hemifumarat,
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tenofovir alafenamit, tenofovir alafenamit hemifumarat, tenofovir alafenamit fumarat, adefovir,
adefovir dipivoxil, va festinavir;

(5) céc chét tc chéQHIV integraza duogc chon tir nhém bao gdm curcumin, cac chit din
xuét cla curcumin, axit chicoric, cac chat din xuét cua axit chicoric, axit 3,5-dicaffeoylquinic,
cc chit din xuat clia axit 3,5-dicaffeoylquinic, axit aurintricarboxylic, cac chét d&n xuét ctia axit
aurintricarboxylic, este phenetyl clia axit cafeic, cic chét din xuit cua este phenetyl cua axit
cafeic, tyrphostin, cic chat din xuét cua tyrphostin, quercetin, cac chit din xuét ciia quercetin,
raltegravir, elvitegravir, dolutegravir andcabotegravir;

(6) cée chat Grc ché integraza cia HIV vi tri khong xic tac, hodc di 1ap thd (NCINI) duoc
chon tir nhém bao gém CX-05168, CX-05045 va CX-14442;

(7) HIV céc chit e ché gp4l duoc chon tir nhém bao gdm enfuvirtit, sifuvirtit va
albuvirtit;

(8) céc chét tic ché HIV di vao duoc chon tir nhém chira cenicriviroc;

(9) HIV céc chét e ché gp120 duogc chon tir nhém bao gdm Radha-108 (Receptol) va
BMS-663068;

(10) céc chét trc ché CCR5 dugce chon tir nhém bao gdm aplaviroc, vicriviroc, maraviroc,
cenicriviroc, PRO-140, Adaptavir (RAP-101), TBR-220 (TAK-220) va vMIP (Haimipu);

(11) c4c chit tic ché gin CD4 dugc chon tir nhém bao gdm ibalizumab;

(12) chat tc ché CXCR4 dugc chon tir nhém bao gdm plerixafor, ALT-1188, vMIP va
Haimipu;

(13) céc chit ting cuong dwoc dong hoc duge chon tir nhém bao gdm cobicistat va
ritonavir;

(14) cac phép diéu trj trén co s mién dich duoc chon tir nhém bao gdm dermaVir,
interleukin-7, lexgenleucel-T (VRX-496), plaquenil (hydro xycloquin), proleukin (aldesleukin,
IL-2), interferon alfa, interferon alfa-2b, interferon alfa-n3, dugc gin gbc glycol bing céch héa
hoc interferon alfa, interferon gama, hydroxyuré, mycophenolat mofetil (MPA) va chat dan xuét
este ciia né mycophenolat mofetil (MMF), WF-10, ribavirin, IL-2, IL-2 XL, IL-12, polyme poly-
etylenimin (PEI), Gepon, VGV-1, MOR-22, BMS-936559, c4c tic nhan diéu bién thu thé kiéu
toll (thl, tlr2, tlr3, tlr4, tlrS, tlr6, tlr7, tir8, tir9, tir10, tirll, tir12 va tlr13), rintatolimod va IR-
103;
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(15) céc vacxin HIV dugc chon tir nhém bao gdm vacxin peptit, vacxin protein ciu triic
siéu phan tir tdii t5 hop, vacxin vat truyén sdng, vacxin ADN, vacxin phan tir kiéu virut
(pseudovirion vacxin), vacxin peptit thu dugc tir CD4, t6 hop vacxin, rgp120 (AIDSVAX),
ALVAC HIV (vCP1521)/AIDSVAX BJ/E (gp120) (RV144), Remune, ITV-1, Contre Vir, Ad5-
ENVA-48, DCVax-001 (CDX-2401), PEP-6409, Vacc-4x, Vacc-C5, VAC-3S, adenovirut-5 tai
td hop ADN da nhanh (rAdS), Pennvax-G, VRC-HIV MAB060-00-AB, AVX-101, vacxin Tat
Oyi, AVX-201, HIV-LAMP-vax, Ad35, Ad35-GRIN,NAcGM3/VSSP ISA-51, vacxin c6 bd trg
poly-ICLC, Tatlmmune, GTU-multiHIV (FIT-06), AGS-004,gp140[delta]V2.TV1+ MF-59,
vacxin rVSVIN HIV-1 gag, vacxin SeV-Gag, AT-20,DNK-4, Ad35-GRIN/ENV, TBC-M4,
HIVAX, HIVAX-2, NY\}AC-HIV-PTI, NYVAC-HIV-PT4, DNA-HIV-PT123, Vichrepol,
rAAV1-PGIDP, GOVX-B11, GOVX-B21, ThV-01,TUTI-16, VGX-3300, TVI-HIV-1, Ad-4
(Ad4-env Clade C + Ad4-mGag), EN41-UGR7C, EN41-FPA2, PreVaxTat, TL-01,SAV-001,
AE-H, MYM-V101, CombiHIVvac, ADVAX, MYM-V201, MVA-CMDR va DNA-Ad5
gag/pol/nef/nev (HVTNS505);

(16) cac khang thé HIV, c4c khang thé dic hiéu kép va cac protein “kiéu khang thé” dé
didu tri bénh (nhu DART®, Duobodies®, Bites®, XmAbs®, TandAbs ®, cac chit dAn xuét cia
Fab) bao gdbm BMS-936559, TMB-360 va cac loai huéng dich HIV gp120 hodc gp41 duoc chon
tir nhém bao gdm bavituximab, UB-421, C2F5, C2G12, C4E10, C2F5+C2G12+C4E10, 3-BNC-
117, KD-247, PGT145, PGT121, MDXO010 (ipilimumab), VRCO01, A32, 7B2, 10E8 va VRCO7;

(17) céc tac nhan ddo nguoc qué trinh phat trién tiém tang dugc chon tir nhém bao gdm
cac chét e ché histon deaxetylaza nhu Romidepsin, vorinostat, panobinostat; cac chat trc ché
proteasom nhu Velcade; cic chit hoat héa protein kinaza C (PKC) nhu Indolactam, Prostratin,
Ingenol B va DAG-lacton, Ionomyxin, GSK-343,APMA, SAHA, chét tic ché BRD4, IL-15, JQ1,
disulfram, va amphoterixin B;

(18) cac chat tc ché HIV nucleocapsid p7 (NCp7) dugc chon tir nhém bao gdm
azodicacbonamit;

(19) c4c chét tic ché qua trinh thanh thuc cia HIV dugc chon tir nhém bao gdbm BMS-
955176 va GSK-2838232;

(20) cac chat trc ché PI3K duge chon tir nhdm bao g(“)m idelalisib, AZD-8186, buparlisib,
CLR-457, pictilisib, neratinib, rigosertib, rigosertib natri, EN-3342, TGR-1202, alpelisib,
duvelisib, UCB-5857, taselisib, XL-765, gedatolisib, VS-5584, copanlisib, CAI orotat, perifosin,
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RG-7666, GSK-2636771, DS-7423, panulisib, GSK-2269557, GSK-2126458, CUDC-907, PQR-
309, INCB-040093, pilaralisib, BAY-1082439, puquitinib mesylat, SAR-245409, AMG-319,
RP-6530, ZSTK-474, MLN-1117, SF-1126, RV-1729, sonolisib, LY-3023414, SAR-260301 va
CLR-1401;

(21) cac hop chét da boc 19 trong céc cong bd don qubc té s6 WO 2004/096286 (cua
Gilead Sciences), WO 2006/110157 (cua Gilead Sciences), WO 2006/015261 (cua Gilead
Sciences), WO 2013/006738 (ctia Gilead Sciences), cdc cong bd don yéu ciu cdp bing doc
quyén sang ché My sb US 2013/0165489 (ctia University of Pennsylvania), US 20140221380
(ctia Japan Tobacco), US 20140221378 (ctia Japan Tobacco), cac cong b don qubc té s6 WO
2013/006792 (cua Pharma Resources), WO 2009/062285 (ciia Boehringer Ingelheim), WO
2010/130034 (cua Boehringer Ingelheim), WO 2013/091096A1 (ctia Boehringer Ingelheim),
WO 2013/159064 (cua Gilead Sciences), WO 2012/145728 (cua Gilead Sciences), WO
2012/003497 (cua Gilead Sciences), WO 2014/100323 (cta Gilead Sciences), WO 2012/145728
(ctia Gilead Sciences), WO 2013/159064 (cua Gilead Sciences) va WO 2012/003498 (cua Gilead
Sciences); va 4

(22) cac thude khéc.dé didu tri bénh do HIV dugc chon tir nhém bao gém TR-452, MK-
8591, REP 9, CYT-107, alisporivir, NOV-205, IND-02, metenkefalin, PGN-007, Acemannan,
Gamimune, SCY-635, Prolastin, axit 1,5-dicaffebquuinic, BIT-225, RPI-MN, VSSP, Hlviral,
IMO-3100, SB-728-T, RPI-MN, VIR-576, HGTV-43, MK-1376, rHIV7-shl-TAR-CCR5RZ,
liéu phap didu tri gen MazF, BlockAide va PA-1050040 (PA-040).

Theo cac phuong an nhét dinh, hop chét theo sang ché, hoic mudi duoc dung cua nd,
dugc két hop v6i mot, hai, ba, bdn hodc nhidu tic nhan bd sung ding dé didu tri bénh. Theo cac
phuong an nhét dinh, hop chét theo séng ché, hoic mubi duge dung ctia nd, duoc két hop véi hai
tac nhan bd sung ding dé didu tri bénh. Theo cc phuong 4n khac, hop chit theo séng ché, hodc
mudi duge dung cta né, dugc két hop véi ba tac nhan bd sung ding dé didu tri bénh. Theo
phuong an khéc niia, hop ¢hét theo séng ché, hodc mudi dugc dung cua nd, dugc két hop véi
bdn téc nhan bd sung ding dé didu tri bénh. Mt, hai, ba, bn hodc nhiéu tic nhan bd sung ding
dé didu tri bénh c6 thé 1a cac tac nhan khac nhau dung d& didu tri bénh dwoc chon tir cing mat
nhém tic nhan ding dé didu tri bénh, va/hodc ching c6 thé dugc chon tir cc nhém tic nhéan
dung dé diéu tri bénh khac nhau. Theo khia canh cy thé, hop chét theo sang ché, hodc mubi duogc

dung ctia no, dugc két hop vai chat uc ché transcriptaza ngugc 1a nucleosit hodc nucleotit cua
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HIV va chét Grc ché transcriptaza ngugc khong 13 nucleosit cia HIV. Theo phuong 4n cu thé
khéc, hop chét theo sang ché, hoic mudi dugc dung cia nd, duge két hop véi chit e ché
transcriptaza nguoc 14 nucleosit hodc nucleotit cia HIV, va hop chét trc ché HIV proteaza. Theo
phuong an khéac nita, hop chét theo sang ché, hoiac mudi duoc dung cta no, dugc Kkét hop véi
chét tic ché transcriptaza nguoc 13 nucleosit hogic nucleotit cia HIV, chét trc ché transcriptaza
ngugc khong 14 nucleosit ctia HIV, va hop chit (rc ché HIV proteaza. Theo phwong 4n khéc, hop
chét theo sang ché, hoic mubi dugc dung cua né, dugc két hop véi chét tc ché transcriptaza
ngugc 14 nucleosit hoic nucleotit ctia HIV, chat trc ché transcriptaza nguoc khong 14 nucleosit
ctia HIV, va chét ting cudng dugc dong hoc. Theo cac phuong 4n nhét dinh, hop chét theo sang
ché, hodc mudi duge dung g;;:ﬁa né, duogc két hop véi it nhét mdt chit e ché transcriptaza ngugc
14 nucleosit ctia HIV, chit @rc ché integraza, va chét ting cudng duoc dong hoc. Theo phuong 4n
khac, hop chét theo séng ché, hoic mudi dugc dung cua nd, duoc két hop véi hai chét tc ché
transcriptaza nguoc la nucleosit hodc nucléotit cﬁé HIV.

Theo mdt phuong an cu thé, hop chét theo sang ché, hodc mudi dugc dung cia nd, dugc
két hop véi mot, hai, ba, bbn hodc nhidu tac nhan bd sung dung dé diéu tri bénh dugc chon tir
raltegravir, Truvada® (tenofovir disoproxil fumarat + emtrixitabin, TDF + FTC), maraviroc,
enfuvirtit , Epzicom® (Livexa®, abacavir sulfat + lamivudin, ABC+3TC), Trizivir® (abacavir
sulfat + zidovudin + lamivudin, ABC + AZT + 3TC), adefovir, adefovir dipivoxil, Stribild ®
(elvitegravir + cobicistat + tenofovirdisoproxil fumarat + emtrixitabin), rilpivirin, rilpivirin
hydroclorua, Complera® (Eviplera®, rilpivirin + tenofovirdisoproxil fumarat + emtrixitabin),
Cobicistat, Atripla® (efavirenz + tenofovirdisoproxil fumarat + emtrixitabin), atazanavir,
atazanavirsulfat, dolutegravir, elvitegravir, Aluvia® (Kaletra®, lopinavir + ritonavir), ritonavir,
emtrixitabin, atazanavirsulfat + ritonavir, darunavir, lamivudin, Prolastin, fosamprenavir,
fosamprenavir canxi, efavirenz, Combivir® (zidovudin + lamivudin, AZT + 3TC), etravirin,
nelfinavir, nelfinavir mesylat, interferon, didanosin, stavudin, indinavir, indinavir sulfat,
tenofovir + lamivudin, zidovudin, nevirapin, saquinavir, saquinavir mesylat, aldesleukin,
zalxitabin, tipranavir, amprenavir, delavirdin, delavirdin mesylat, Radha-108 (Receptol), Hlviral,
lamivudin + tenofovir disoproxil fumarat, efavirenz + lamivudin + tenofovir disoproxil fumarat,
phosphazid, lamivudin + nevirapin + zidovudin, abacavir, abacavir sulfat, tenofovir, tenofovir
disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit va tenofovir alafenamit

hemifumarat.
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Theo mdt phuong an cu thé, hop chét theo sang ché, hodc mudi duoc dung cda nd, dugc
két hop véi abacavir sulfat, tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat,
tenofovir disoproxil hemifumarat, tenofovir alafenamit hoac tenofovir alafenamit hemifumarat.

Theo mdt phuong én cu thé, hop chét theo sang ché, hodc mudi dugc dung cta nd, dugc
két hop véi tenofovir, tengfovir disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit,
hodc tenofovir alafenamit hemifumarat.

Theo mdt phuong én cu thé, hop chét theo sang ché, hodc mudi duge dung cua no, dugc
két hop véi tac nhan bd sung thu nhét dung dé. didu tri bénh dugc chon tir nhém bao gém:
abacavir sulfat, tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir
alafenamit, va tenofovir alafenamit hemifumarat va tic nhan thtr hai ding dé diéu tri bénh bd
sung duoc chon tir nhém bao gdm emtrixitabin va lamivudin.

Theo mot phuong an cu thé, hop chét theo sang ché, hodc mudi dugc dung cta né, dugc
két hop v6i tac nhan bd sung thir nhét dung dé didu tri bénh duoc chon tir nhém bao gdm:
tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit, va tenofovir
alafenamit hemifumarat va tic nhan bd sung thir hai ding dé diéu tri bénh, trong d6 tac nhan bd
sung thtr hai ding dé diéu tii bénh 13 emtrixitabin.

Theo céc phuong 4n nhit dinh, hop chét theo sang ché, hodc mudi dugc dung cua né,
dugc két hop véi Smg dén 30mg tenofovir alafenamit fumarat, tenofovir alafenamit
hemifumarat, hogc tenofovir alafenamit va 200mg emtrixitabin. Theo cic phuong an nhét dinh,
hop chét theo sang ché, hoic mubi duoc dung cua nd, duoc két hop véi Smg dén 10mg; Smg dén
15mg; Smg dén 20mg; Smg dén 25mg; 25mg dén 30mg; 20mg dén 30mg; 15mg dén 30mg; hodc
10mg dén 30mg tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat, hodc tenofovir
alafenamit va 200mg emtrixitabin. Theo cAc phuong 4n nhét dinh, hop chét theo sang ché, hodic
mudi dugc dung ctia n6, dugc két hop véi 10mg tenofovir alafenamit fumarat, tenofovir
alafenamit hemifumarat, hodc tenofovir alafenamit va 200mg emtrixitabin. Theo cac phuong an
nhit dinh, hop chét theo §éng ché, hoic mudi duoc dung cua né, dugc két hop véi 25mg
tenofovir alafenamit fumafgét, tenofovir alafenamit hemifumarat, hodc tenofovir alafenamit va
200mg emtrixitabin. Hop chét theo sang ché (vi du, hop chit c6 cong thirc (I)) c6 thé dwoc két
hop véi céc tac nhan dugc boc 16 trong ban mo ta'ndy véi lidu bat ky ciia lugng hop chit nay (vi
du, tir 10mg dén 1000mg hop chit, 10mg dén 500mg, hoic 75mg dén 100mg hop chét) gidng

nhu timg t& hop lidu luong duoc liét ké cu thé riéng r&.
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Theo cic phuong 4an nhit dinh, hop chit theo sang ché, hoic mudi dugc dung ctia né,
dugc két hop véi 200mg dén 400mg tenofovir disoproxil fumarat, tenofovir disoproxil hemi-
fumarat, hodc tenofovir disoproxil va 200mg emtrixitabin. Theo cac phuong 4n nhét dinh, hop
chét theo sang ché, hodc mudi dugc dung ctia né, dugc két hop véi 200mg dén 250mg; 200mg
dén 300mg; 200mg dén 350mg; 250mg dén 350mg; 250mg dén 400mg; 350mg dén 400mg;
300mg dén 400mg; hodc 250mg dén 400mg tenofovir disoproxil fumarat, tenofovir disoproxil
hemifumarat, hoic tenofovir disoproxil va 200mg emtrixitabin. Theo cic phuong 4n nhét dinh,
hop chét theo sang ché, hoic mudi dugc dung ciia n6, dugc két hop véi 300mg tenofovir
disoproxil fumarat, tenofovir disoproxil hemifumarat, hodc tenofovir disoproxil va 200mg
emtrixitabin. Hop chit nhu duoc bdc 16 trong ban md ta nay (vi du, hop chét c6 cong thic (1)) co
thé dugc két hop véi cac taé nhan duge boc 16 trong ban md ta nay véi lidu bat ky cia luong hop
chit nay (vi du, tir 10mg dén 1000mg hop chét, 10mg dén 500mg, hosic 75mg dén 100mg hop
chét) gidng nhu timg t6 hop liéu lwong dugc liét ké cu thé riéng ré.

Theo cac phuong 4n nhét dinh, khi hop chit theo sang ché dugc két hop véi mot hodc
nhiu tac nhan bd sung ding dé diéu tri bénh néu trén, cic thanh phan cta dugc phim nay duoc
dung theo phac dd ddng thdi hodc lién tuc. Khi dugc ding tuan tu, thi t& hop nay cd thé dugc
ding thanh hai hoic nhiéu 1an dung.

Theo céc phuong 4n nhat dinh, hop chét theo sang ché duoc két hop véi mot hogc nhidu
tac nhan bd sung dung dé didu tri bénh & dang liéu luong don nhit & dung ddng thoi cho bénh
nhén, vi du, & dang lidu ran dé ding qua duong miéng.

Theo céc phuong &n nhét dinh, hop chét theo sing ché dugc ding v6i mot hodc nhiéu tac
nhan bd sung dung dé didui tri bénh. Viéc ding ddng thoi ciia hop chét theo sang ché véi mot
hogc nhiéu tic nhan bd sung ding d& diéu tri bénh thuong dé chi vic ding dong thoi hoic vige
ding tudn tu hop chét theo sang ché va mot hodc nhiéu tac nhan bd sung ding dé diéu tri bénh,
sao cho luong hitu hidu dé didu tri bénh cta hop chit theo sang ché va mdt hoic nhiéu tac nhan
bd sung dung d& didu tri bénh déu c6 mait trong co thé ctia bénh nhan.

Viéc ding ddng thoi bao gdm viée ding lidu don vi céc hop chét theo sang ché trudc
hodc sau khi ding lidu don vi mot hodc nhidu tac nhan bd sung diing dé diéu tri bénh, vi du,
dung hop chit theo sang ché trong vong vai gidy, phat, hodc gio sau khi ding mdt hodc nhiéu tac
nhén bd sung diing dé didu tri bénh. Vi dy, theo mdt sb phuong 4n, liéu don vi ciia hop chét theo

séng ché dugc ding dAu tién, tiép theo trong vong vai gidy hodc phat dung liéu don vi ciia mot
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hodc nhiéu tac nhan bd sung ding d& didu tri bénh. Theo cach khac, theo cac phuong an khac,
lidu don vi cia mot hodc nhidu tac nhan bd sung dung dé didu tri bénh duoc dung d4u tién, tiép
theo dung liéu don vi ctia hop chét theo sang ché trong vong vai gidy hodc vai phiit. Theo mot sb
phuong 4n, liéu don vi ciia hop chét theo sang ché dugc ding dau tién, tiép theo sau khoang thoi
gian vai gio (vi du, 1 gid dén 12 gid), ding lidu don vi ciia mdt hodc nhidu tic nhan b sung
dung d& diéu tri bénh. Theb cac phuong 4n khac, lidu don vi ctia mot hodc nhidu tic nhan bd
sung diing dé diéu tri bénh duoc ding dAu tién, tiép theo sau khoang thoi gian vai gio (vi du, 1
gior dén 12 gid), ding liéu don vi ctia hop chét theo séang ché.

Theo céc phuong 4n nhét dinh, sang ché d& xuit phuong phép diéu trj hoic phong ngira
nhiém HIV & ngudi da nhiém hodc c6 nguy co nhidm, bao gdm viéc ding cho ngudi luong hitu
hiéu dé diéu tri bénh ciia hop chét theo sang ché, hodc mubi duogc dung ctia né, két hop véi
lwong hitu hiéu dé didu tri bénh ciia mot hodic nhidu (vi du, mot, hai, ba, mot hoic hai, hodc mot
dén ba) téc nhan bd sung dung dé diu tri bénh. Theo mdt phuong 4n, sang ché dé xuat phuong
phép diéu tri tinh trang nhiém HIV & ngudi da nhidm hodc ¢6 nguy co nhiém, bao gdm vide
dung cho nguoi lugng hitu hiéu dé diéu tri bénh cua hop chét theo séng ché, hoic mudi duoc
dung ciia n6, két hop v6i lugng hitu higu dé didu tri bénh cia mot hodc nhidu (vi du, mot, hai,
ba, mdt hoac hai, hoac mot dén ba) tac nhan bd sung dung dé diéu tri bénh.

Theo mot phuong 4n, cac duge phim chita hop chét theo sang ché, hoic mubdi duge dung
ctia né, két hop v6i mot hodc nhidu (vi du, mdt, hai, ba, mot hoc hai, hosic mot dén ba) tic nhan
bd sung dung dé didu tri bénh, va chét mang dugc dung, chét pha lodng, hoic ta dugc dugc dé
XUAt.

Theo cac phuong 4n nhét dinh, sang ché d& xuét phuong phép diéu trj tinh trang nhiém
HIV, chira cho bénh nhan ¢6 nhu cAu didu trj ding lrong hitu hiéu dé didu tri bénh cita hop chit
theo sang ché, hodic muéi duge dung ctia né, két hop véi lugng hitu hidu dé didu trj bénh ciia mot
hogc nhiéu téc nhan bd sung ding dé didu trj bénh ma 14 thich hop cho muc dich diéu tri tinh
trang nhiém HIV.

Theo cac phuong é_p nhét dinh, hop chét theo sang ché, hoic mudi duge dung cia no,
duoc két hop v6i mét, hai, Ba, bbn, hoiic nhiéu tac nhan bd sung dung dé diéu tri bénh. Theo cac
phuong an nhét dinh, hop chét theo sang ché, hoic mudi duoc dung ctia né, duoc két hop véi hai
tac nhan bd sung dung dé didu tri bénh. Theo céc 4phuomg 4n khac, hop chét theo sang ché, hoidc

mudi dugc dung cta né, duoc két hop véi ba tac nhan bd sung dung d& didu tri bénh. Theo
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phuong an khac nita, hop ¢hat theo sang ché, hodc mubi dugc dung cta né, duoc két hop véi
bbn tac nhan bd sung dung dé diéu trj bénh. Mdt, hai, ba, bdn, hodc nhiu tic nhan bd sung ding
dé didu tri bénh c6 thé 1a cac tac nhan khac nhau. dung dé diéu tri bénh duoc chon tir cing mét
nhém tic nhan dung dé diéu tri bénh, va/hodc ching c6 thé duge chon tir cdc nhém téc nhan

dung dé diéu tri bénh khac nhau.
Ap dung phép diéu tri HIV két hop

Theo cac phuong an nhat dinh, hop chét theo sang ché duoc ding v&i mot hogic nhidu tac
nhan bd sung ding d& didu tri bénh. Viéc dung ddng thdi hop chét theo sang ché v6i mdt hodc
nhiéu tac nhan bd sung ding dé diéu tri bénh thuong 1a dung déng thoi hodc ding tudn tu hop
chét theo sang ché va mot hodc nhiéu tac nhan bd sung dung dé diéu tri bénh, sao cho luong hitu
higu dé diéu tri bénh ciia hop chit theo sing ché vi mot hodc nhidu tac nhan bd sung ding dé
diéu tri bénh déu c6 mit trong co thé cta bénh nhan. Khi dugc dung tuan tu, td hop nay cé thé
duoc ding thanh hai hoic nhidu lan ding. ‘.

Viéc ding ddng thoi bao gdm viéc dung liéu don vi cta cac hop chat theo sang ché trudce
hogc sau khi dung liu don vi mdt hogc nhiéu tic nhan bd sung ding dé didu tri bénh. Vi du, hop
chét theo sang ché c6 thé duoc dung trong vong vai gidy, phit, hodc gid sau khi dung mét hoic
nhiéu tic nhan bd sung dung dé didu tri bénh. Theo mot sé phuong 4n, lidu don vi cua hop chét
theo sang ché dugc ding dau tién, tiép theo trong vong vai gifly hogc phut dung liéu don vi cia
mdt hodc nhiu tic nhan bd sung dung dé didu tri bénh. Theo cach khac, lidu don vi cia mot
hogc nhiéu tic nhan bé sung ding dé diéu tri bénh dugc ding dAu tién, tiép theo ding lidu don vi
ctia hop chat theo sang ché trong vong vai gidy hodc vai phit. Theo cdc phuong an khéc, lidu
don vi ctia hop chét theo sang ché duoc ding dau tién, tip theo sau khoang thoi gian vai gio (vi
du, 1 gio dén 12 giv), dung lidu don vi cia mdt hodc nhiéu tic nhan bd sung dung dé diéu trj
bénh. Theo cc phuong 4n khac nita, lidu don vi cia mot hogc nhidu tic nhan bd sung ding dé
diéu tri bénh duoc ding dAu tién, tiép theo sau khoang thoi gian vai gid (vi du, 1 gio dén 12 giv),
dung lidu don vi ctia hop chét theo sang ché.

Theo céc phuwong an nhét dinh, hop chét theo sang ché duoc két hop vé6i mot hoic nhiéu
tic nhan bd sung ding dé didu tri bénh ¢ dang lidu lugng don nht dé ding ddng thdi cho bénh

nhén, vi du, ¢ dang liéu ran d€ dung qua dudng miéng.
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Theo céc phuong 4n nhét dinh, hop chét c6 cong thirc (I) dugc bao ché & dang vién nén,
ma c6 thé tlly y chira mot hodic nhiéu hop chat khéc hiru ich d& didu tri bénh do HIV. Theo cac
phuong 4n nht dinh, vién nén c¢6 thé chira hoat chat khac dé didu tri bénh do HIV, nhu cac chat
tic ché HIV proteaza, cac chit trc ché transcriptaza nguoc khong la nucleosit hodc nucleotit ctia
HIV, céc chit tic ché transcriptaza nguoc 14 nucleosit hodc nucleotit cia HIV, cdc chét trc ché
HIV integraza, cic chét ch ché integraza vi tri (hodc di lap thé) khéng mang tinh xic tac cla
HIV, c4c chit ting cuong duoc dong hoc, va hdn hop ctia chiing.

Theo cc phuong 4n nhét dinh, céc vién nén nay 1 thich hop dé dung mdi ngay mot lidu.
Phép diéu tri HIV két hop

Theo cac phuong 4n néu trén, tic nhan bd sung dung dé didu tri bénh c6 thé 14 tac nhan
khang HIV. Vi dy, theo mot s phuong 4n, tic nhan bd sung dung dé diéu tri bénh duoc chon tir
nhém bao gdm cac thude két hop déi véi HIV, cac thude khac dé didu tri bénh do HIV, c4c chét
tic ché HIV proteaza, cic chét tic ché transcriptaza nguoc khong 13 nucleosit hogc nucleotit cia
HIV, céc chét tc ché transcriptaza nguoc 13 nucleosit hoic nucleotit ctia HIV, cac chét Grc ché
HIV integraza, cic chit trc ché integraza vi tri (hodc di lap thé) khong mang tinh xic tic cua
HIV, c4c chét trc ché HIV di vao, c4c chét irc ché qua trinh thanh thuc cua HIV, céc tac nhan dao
nguoc qua trinh phét trién tiém tang, cic hop chit ma hudng dich capsid HIV, liéu phép trén co
s& mién dich, cac chit tc ché phosphatidylinositol 3-kinaza (PI3K), c4c khang thd HIV, cac
khéng thé dic hiéu kép va cac protein “kidu khang thé” dé didu tri bénh, cac chét tic ché protein
nén HIV p17, cac chit déi khang IL-13, c4c chét didu bién peptidyl-prolyl cis-trans isomeraza A,
céc chét e ché protein-disulfua isomeraza, cac chit d6i khang thu thé C5a b trg, chét Gc ché
ADN metyltransferaza, céc chit diéu bién gen HIV vif, cac chit dbi khang dime héa Vif, céc
chét tic ché yéu t6 1ay nhidm cua virut HIV-1, cac chat wc ché protein TAT, céc chét diéu bién
HIV-1 Nef, cac chit didu bién Hck tyrosin kinaza, cdc chat e ché dong kinaza-3 hdn hop
(MLK-3), céc chét rc ché cit ghép HIV-1, c4c chét e ché protein Rev, cac chit dbi khang
integrin, cac chit Gc ché nucleoprotem cac chit didu bién yéu t§ cit ghép, cac chat didu bién
protein 1 chira mién COMM cac chdt Gc ché HIV ribonucleaza H, cic chit didu bién
retroxyclin, cac chét trc ché CDK-9, cac chét (rc ché phi integrin 1 chop ICAM-3 sg¢i nhanh, cac
chét tic ché protein HIV GAG, cac chét tic ché protein HIV POL, céc chét diu bién yéu t§ bd

trg H, céc chét tic ché ubiquitin ligaza, chét rc ché deoxyxytidin kinaza, chit &rc ché kinaza phu
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thudc xyclin, cic chat kich thich proprotein convertaza PC9, cac chit tic ché ARN helicaza
DDX3X phu thudc ATP, czgc chit e ché phirc mdi transcriptaza nguoc, cac chat trc ché oxidaza
G6PD va NADH, céc chét ting cudng duoc dong hoc, liéu phap didu tri gen HIV, cac vacxin
HIV, va hdn hop ctia ching.

Cdc thuéc HIV két hop

Céc vi du vé& cac thubc két hop bao gdm ATRIPLA® (efavirenz, tenofovir disoproxil
fumarat, va emtrixitabin); COMPLERA® (EVIPLERA®; rilpivirin, tenofovir disoproxil fumarat,
va emtrixitabin); STRIBILD® (elvitegravir, cobicistat, tenofovir disoproxil fumarat, va
emtrixitabin); TRUVADA® (tenofovir disoproxil fumarat va emtrixitabin; TDF+FTC);
darunavir, tenofovir alafenamit hemifumarat, emtrixitabin, va cobicistat; efavirenz, lamivudin,
va tenofovir disoproxil fimarat; lamivudin va tenofovir disoproxil fumarat; tenofovir va
lamivudin; tenofovir alafenamit va emtrixitabin; tenofovir alafenamit, emtrixitabin, va rilpivirin;
tenofovir alafenamit hemifumarat va emtrixitabin; tenofovir alafenamit hemifumarat,
emtrixitabin, va rilpivirin; tenofovir alafenamit hemifumarat, emtrixitabin, cobicistat, va
elvitegravir;, COMBIVIR® (zidovudin va lamivudin; AZT+3TC); EPZICOM® (LIVEXA®;
abacavir sulfat va lamivudin; ABC+3TC); KALETRA® (ALUVIA®; lopinavir va ritonavir);
TRIUMEQ (dolutegravir, abacavir, va lamivudin); TRIZIVIR® (abacavir sulfat, zidovudin, va
lamivudin; ABC+AZT+3TC); atazanavir va cobicistat; atazanavir sulfat va cobicistat; atazanavir
sulfat va ritonavir; darunavir va cobicistat; dolutegravir va rilpivirin; dolutegravir va rilpivirin
hydroclorua; dolutegravir, abacavir sulfat, va lamivudin; lamivudin, nevirapin, va zidovudin;
raltegravir va lamivudin; doravmn lamivudin, va tenofovir disoproxil fumarat; doravirin,
lamivudin, va tenofovir dlsoproxﬂ lopinavir , ritonavir, zidovudin va lamivudin; Vacc-4x va

romidepsin; va APH-0812.
Cdc thudc khdc diéu tri bénh do HIV

Céc vi du vé thubc khac d& didu tri bénh do HIV bao gbm acemannan, alisporivir,
BanLec, deferipron, Gamimune, metenkefalin, naltrexon, Prolastin, REP 9, RPI-MN, VSSP,
Hlviral, SB-728-T, axit 1,5-dicaffeoylquinic, rHIV7-shl-TAR-CCRS5RZ, liéu phép gen AAV-
eCD4-Ig, liéu phap gen MazF1, BlockAide, ABX-464, AG-1105, BIT-225, CYT-107, HGTV-
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43, HS-10234, IMO-3100, IND-02, MK-1376, MK-8507, MK-8591, NOV-205, PA-1050040
(PA-040), PGC-007, SCY-635, TR-452, TEV-90110, TEV-90112, TEV-90111, TEV-90113,
RN-18, Immuglo, va VIR-576.

Cdc chat tkc ché HIV proteaza

Céc vi du vé chat rc ché HIV proteaza bao gom amprenavir, atazanavir, brecanavir,
darunavir, fosamprenavir, fbsamprenavir canxi, indinavir, indinavir sulfat, lopinavir, nelfinavir,
nelfinavir mesylat, ritonavir, saquinavir, saquinavir mesylat, tipranavir, DG-17, TMB-657 (PPL-

100), T-169, va TMC-310911.
Cdc chdt ikc ché HIV transcriptaza nguoc

Céc vi du v& cac chét tc ché transcriptaza ngugc khong 1a nucleosit hodc nucleotit cta
HIV bao gém dapivirin, delavirdin, delavirdin mesylat, doravirin, efavirenz, etravirin, lentinan,
nevirapin, rilpivirin, AIC-292, KM-023, va VM-1500.

Céc vi du vé cac chét trc ché transcriptaza nguoc 1a nucleosit hodc nucleotit ctia HIV bao
gém adefovir, adefovir dipivoxil, emtrixitabin, tenofovir, tenofovir alafenamit, tenofovir
alafenamit fumarat, tenofovir alafenamit hemifumarat, tenofovir disoproxil, tenofovir disoproxil
fumarat, tenofovir disoproxil hemifumarat, VIDEX® va VIDEX EC® (didanosin, ddl), abacavir,
abacavir sulfat, alovudin, aprixitabin, censavudin, didanosin, elvuxitabin, festinavir, fosalvudin

tidoxil, fozivudin tidoxil, lamivudin, phosphazid, étavudin, zalxitabin, zidovudin, va KP-1461.
Cdc chdt irc ché HIV integraza

Céc vi du vé cac chét trc ché HIV integraza bao gdm elvitegravir, curcumin, cac chit din
Xuét cia curcumin, axit chicoric, cac chit din xuit cua axit chicoric, axit 3,5-dicaffeoylquinic,
céc chat din xuit cua axit 3,5-dicaffeoylquinic, axit aurintricarboxylic, cdc chat dn xuit cua axit
aurintricarboxylic, este phenetyl ciia axit cafeic, cac chit din xuét cua este phenetyl cta axit
cafeic, tyrphostin, cac chéttdgm Xuét clia tyrphostin, quercetin, cac chit din xuit ciia quercetin,
raltegravir, dolutegravir, J ﬁ(-351, va cabotegravir.

Céac vi du vé céc cht ac ché integraza cua HIV vi tri khong xtc tac, hodc di 14p thé

(NCINI) bao gdm CX-05045, CX-05168, T-169, va CX-14442.
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Chat tec ché HIV di vao

Céc vi du vé cac cﬁ%t tic ché HIV (di vao) (dung hop) bao gdm cenicriviroc, cac chét trc
ché CCRS, céc chit tic ché gpd1, cac chit tic ché gin CDA4, cac chét e ché gp120, va chét e
ché CXCRA4. '

Cac vi du vé& cac chat c ché CCRS bao gém aplaviroc, vicriviroc, maraviroc,
cenicriviroc, PRO-140, adaptavir (RAP-101), nifeviroc (TD-0232), TD-0680, va vMIP
(Haimipu).

Céc vi du vé c4c chét tic ché gp41 bao gdm albuvirtit, enfuvirtit, va sifuvirtit.

Céc vi du vé céc chét e ché gin CD4 bao gdm ibalizumab.

Céc vi du vé c4c chét Gic ché gp120 bao gdm Radha-108 (receptol) vA BMS-663068

Céc vi du vé chét tic ché CXCR4 bao gdm plerixafor, va vMIP (Haimipu).

Chét ke ché HIV thamh thuc

Céc vi du vé céc chét tc ché qué trinh thanh thuc ctia HIV bao gdm BMS-955176 va
GSK-2838232.

Tdc nhadn dao nguoc tiém ning

Céc vi du v& céc tic nhan dao ngugc qué trinh phat trién tiém tang bao gdm céc chét e
ché histon deaxetylaza (HDAC), cac chit tc ché proteasom nhu velcade, cic chét hoat hoa
protein kinaza C (PKC), cac chét trc ché BET-bromdomain 4 (BRD4), ionomyxin, PMA, SAHA
(axit suberanilohydroxamic, hodc suberoyl, anilide, va axit hydroxamic), IL-15, JQ1, disulfram,
amphoterixin B, va GSK-343.

Céc vi du vé cac chét tic ché HDAC bao gdm romidepsin, vorinostat, va panobinostat.

Céc vi du vé cac chat hoat héa PKC bao gém indolactam, prostratin, ingenol B, va céc
DAGe-lacton. | |

Chat ke ché capsid
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Céc vi du vé céc chat wrc ché capsid bao gdm cac chét trc ché polyme hoa capsid hodc cac
hop chét pha v& capsid, cac chit wc ché HIV nucleocapsid p7 (NCp7) nhu azodicacbonamit, va

céc chit tic ché protein HIV p24 capsid.
Phép diéu tri trén co s¢ mién dich

Céc vi du vé cac phép diéu tri trén co s& mién dich bao gdm cac tac nhan didu bién thu
thé kiéu toll nhur tIrl, tlr2, tIr3, tlrd, tlr5, tlr6, tir7, tlr8, tIr9, tir10, tlrl1, tirl2, va tirl3; cc téc
nhén diéu bién protein cﬁa‘g qué trinh té bao chét theo chuong trinh 1 (Pd-1); c4c tic nhan didu
bién phdi tir cia qué trinh ché theo chuong trinh (Pd-L1); cac chét chii van IL-15; DermaVir;
interleukin-7; plaquenil (hydro xycloquin); proleukin (aldesleukin, IL-2); interferon alfa;
interferon alfa-2b; interferon alfa-n3; interferon alfa dugc gin gdc glycol bing cich héa hoc;
interferon gama; hydroxyuré; mycophenolat mofetil (MPA) va chit din xuét este cia né
mycophenolat mofetil (MMF); ribavirin; polyme polyetylenimin (PEI); gepon; rintatolimod; IL-
12; WF-10; VGV-1; MOR-22; GS-9620; BMS-936559; va IR-103.

Chdt izc ché phosphatidylinositol 3-kinaza (PI3K)

Cac vi du vé chét tc ché PI3K bao gém idelalisib, alpelisib, buparlisib, CAI orotat,
copanlisib, duvelisib, gedat":blisib, neratinib, panulisib, perifosin, pictilisib, pilaralisib, puquitinib
mesylat, rigosertib, rigosertib natri, sonolisib, taselisib, AMG-319, AZD-8186, BAY-1082439,
CLR-1401, CLR-457, CUDC-907, DS-7423, EN-3342, GSK-2126458, GSK-2269577, GSK-
2636771, INCB-040093, LY-3023414, MLN-1117, PQR-309, RG-7666, RP-6530, RV-1729,
SAR-245409, SAR-260301, SF-1126, TGR-1202, UCB-5857, VS-5584, XL-765, va ZSTK-474.

Khéng thé HIV, khang thé ddc hiéu kép, va protein “kiéu khdng thé” d@é diéu tri bénh

Céc vi du v& cac khang thé HIV, c4c khang thé dic hidu kép, va céc protein “kiéu khéng
thé” dé diéu tri bénh bao gdm c4c DART®, DUOBODIES®, BITES®, XmAbs®, TandAbs®, cac
chat din xuét ctia Fab, BMS-936559, TMB-360, vi cac loai huéng dich dén HIV gp120 hoic

gp4l.
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Céc vi du vé céc loai huéng dich dén HIV gp120 hoic gp41 bao gbm bavituximab, UB-
421, C2F5, C2G12, C4E10, C2F5+C2G12+C4E10, 3-BNC-117, PGT145, PGT121, MDX010
(ipilimumab), VRCO1, A32; 7B2, 10E8, VRC-07-523, MGD-014 va VRCO7.

Chat ting cuong dirgc dong hoc
Céc vi du vé cac chét tang cudong dugce dong hoc bao gdm cobicistat va ritonavir.
Tdc nhdn b6 sung dimg dé diéu tri bénh

Céac vi du v& tic nhan bd sung ding dé diéu tri bénh bao gdm céc hop chét da boc 16
trong cdc cong bd don quéc t& s6 WO 2004/096286 (cua Gilead Sciences), WO 2006/015261
(cta Gilead Sciences), WO 2006/110157 (cua Gilead Sciences), WO 2012/003497 (cua Gilead
Sciences), WO 2012/003498 (cua Gilead Sciences), WO 2012/145728 (ctia Gilead Sciences),
WO 2013/006738 (ctia Gilead Sciences), WO 2013/159064 (ctia Gilead Sciences), WO
2014/100323 (cua Gilead Sciences), cac cong bd don yéu ciu cép bing doc quyén sang ché My§
s6 US 2013/0165489 (ctia University of Pennsylyania), US 2014/0221378 (ctia Japan Tobacco),
US 2014/0221380 (cua Japan Tobacco), WO 2009/062285 (cta Boehringer Ingelheim), WO
2010/130034 (ctia Boehringer Ingelheim), WO 2013/006792 (ctia Pharma Resources), US
20140221356 (ctia Gilead Sciences); WO 2013/091096 (cua Boehringer Ingelheim); va U.S.
20100143301 (cua Gilead Sciences).

Vacxin HIV

Céc vi du vé& vacxin HIV bao gdm céc vacxin peptit, cic vacxin protein cdu tric siéu
phén tir tai td hop, cac vacxin vt truyén sdng, cac vacxin ADN, c4c vacxin peptit thu dugc tir
CD4, céc vacxin t& hop, rgglzo (AIDSVAX), ALVAC HIV (vCP1521)/AIDSVAX B/E (gp120)
(RV144), vacxin monome gp120 HIV-1 kiéu phu C, Remune, ITV-1, Contre Vir, Ad5-ENVA-
48, DCVax-001 (CDX-2401), Vacc-4x, Vacc-C5, VAC-3S, adenovirut-5 tai tb hop ADN da
nhanh (rAdS), Pennvax-G, Pennvax-GP, VRC-HIV MABO060-00-AB, HIV-TriMix-mRNA
vacxin, HIV-LAMP-vax, Ad35, Ad35-GRIN, NAcGM3/VSSP ISA-51, cic vacxin ¢6 bd tro
poly-ICLC, TatImmune, GTU-multiHIV (FIT-06), gpl40[delta] V2. TVI+MF-59, vacxin
rVSVIN HIV-1 gag, vacxin SeV-Gag, AT-20, DNK-4, ad35-Grin/ENV, TBC-M4, HIVAX,
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HIVAX-2, NYVAC-HIV-PT1, NYVAC-HIV-PT4, DNA-HIV-PT123, rAAV1-PG9DP, GOVX-
B1l, GOVX-B21, TVI-HIV-1, Ad-4 (Ad4-env Clade C+Ad4-mGag), EN41-UGR7C, EN41-
FPA2, PreVaxTat, AE-H, MYM-V101, CombiHIVvac, ADVAX, MYM-V201, MVA-CMDR,
DNA-Ad5  gag/pol/nefinev  (HVTNS505), MVATG-17401, ETV-01, CDX-1401,
rcAD26.MOS1.HIV-Env, Ad26.Mod. HIV vacxin, AGS-004, AVX-101, AVX-201, PEP-6409,
SAV-001, ThV-01, TL-01, TUTI-16, VGX-3300, IHV-001, va cac vacxin phén ttr kiéu virut nhu
pseudovirion vacxin.

Phép diéu tri HIV két hop

~.
]

Theo mot phuong 4n cu thé, hop chét theo séng ché, hodc mubi dugc dung cta no, dugc
két hop v6i mot, hai, ba, bdn hodc nhidu tic nhan bd sung ding d& didu tri bénh dugc chon tir
ATRIPLA® (efavirenz, tenofovir disoproxil fumarat, va emtrixitabin); COMPLERA®
(EVIPLERA®; rilpivirin, tenofovir disoproxil fumarat, va emtrixitabin); STRIBILD®
(elvitegravir, cobicistat, tenofovir disoproxil fumarat, va emtrixitabin); TRUVADA® (tenofovir
disoproxil fumarat va emtrixitabin; TDF + FTC); adefovir; adefovir dipivoxil; cobicistat;
emtrixitabin; tenofovir; tenofovir disoproxil; tenofovir disoproxil fumarat; tenofovir alafenamit;
tenofovir alafenamit hemifumarat; TRIUMEQ® (dolutegravir, abacavir, va lamivudin);
dolutegravir, abacavir sulfat, va lamivudin; raltegravir; raltegravir va lamivudin; maraviroc;
enfuvirtit; ALUVIA® (KALETRA®; lopinavir va ritonavir); COMBIVIR® (zidovudin va
lamivudin; AZT + 3TC); EPZICOM® (LIVEXA®; abacavir sulfat va lamivudin; ABC + 3TC);
TRIZIVIR® (abacavir sulfat, zidovudin, va lamivudin; ABC + AZT + 3TC); rilpivirin; rilpivirin
hydroclorua; atazanavir sulfat va cobicistat; atazanavir va cobicistat; darunavir va cobicistat;
atazanavir; atazanavir sulfat; dolutegravir; elvitegravir; ritonavir; atazanavir sulfat va ritonavir;
darunavir; lamivudin; prolastin; fosamprenavir; fosamprenavir canxi efavirenz; etravirin;
nelfinavir; nelfinavir mesylat; interferon; didanosin; stavudin; indinavir; indinavir sulfat;
tenofovir va lamivudin; zidovudin; nevirapin; saquinavir; saquinavir mesylat; aldesleukin;
zalxitabin; tipranavir; amprenavir; delavirdin; delavirdin mesylat; Radha-108 (receptol); Hlviral,
lamivudin va tenofovir disoproxil fumarat; efavirenz, lamivudin, va tenofovir disoproxil
fumarat; phosphazid; lamivudin, nevirapin, va zidovudin; abacavir; va abacavir sulfat.

Theo khia canh cu ;hé, hop chét theo sang ché, hodc mubdi duoc dung ctia né, duoc két

hop véi chat trc ché transcriptaza nguoc 13 nucleosit hodc nucleotit ciia HIV va chét tc ché
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transcriptaza ngugc khong 1a nucleosit cia HIV. Theo phuong 4n cu thé khéc, hop chét theo
sang ché, hoic mudi duoc dung cla no, dugc Kkét hop véi chét (¢ ché transcriptaza ngugc la
nucleosit hodc nucleotit ciia HIV, va hop chit trc ché HIV proteaza. Theo phuong &n khéc, hop
chit theo sang ché, hoic r'r\}uéi duoc dung ciia n6, duoc két hop véi chét tc ché transcriptaza
nguoc 1a nucleosit hodc mfcleotit ctia HIV, chit wc ché transcriptaza nguoc khong 1a nucleosit
ctia HIV, va chét ting cudng dugc dong hoc. Theo cac phuong 4n nhét dinh, hop chét theo sang
ché, hoac mudi dugc dung ciia né, duoc két hop véi it nhét mot chét e ché transcriptaza ngugc
1a nucleosit ciia HIV, chét trc ché integraza, va chét ting cudng duoc dong hoc. Theo phuong an
khac, hop chét theo sang ché, hoiac mubi duoc dung cta né, duoc két hop véi hai chét tc ché
transcriptaza ngugc 1a nucleosit hodc nucleotit cia HIV.

Theo mot phuong an cu thé, hop chét theo séng ché, hoic mudi duoc dung cta no, dugc
két hop vGi abacavir sulfat, tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat,
tenofovir disoproxil hemifumarat, tenofovir alafenamit, hogdc tenofovir alafenamit hemifumarat.

Theo mdt phuong an cu thé, hop chét theo sang ché, hoic mudi duoc dung cua no, dugc
két hop véi tenofovir, tenafovir disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit,
hodc tenofovir alafenamit hemifumarat.

Theo mdt phuong an cu thé, hop chét theo sang ché, hoic mudi dugc dung ctia né, dugc
két hop v6i tac nhan bd sung thir nhét ding dé didu tri bénh dugc chon tir nhém bao gém
abacavir sulfat, tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir
alafenamit, va tenofovir alafenamit hemifumarat, va tic nhén thir hai ding dé diéu trj bénh b
sung dugc chon tir nhdm bao gdm emtrixitabin va lamivudin.

Theo mdt phuong an cu thé, hop chét theo sang ché, hodc mudi dugc dung cta no, dugc
két hop véi téc nhan bd sung thir nhat ding dé diéu tri bénh dugc chon tir nhém bao gdm
tenofovir, tenofovir disoproxil, tenofovir disoproxil fumarat, tenofovir alafenamit, va tenofovir
alafenamit hemifumarat, va téc nhan bd sung thtr hai ding dé didu tri bénh, trong d6 tac nhan bd
sung thir hai ding dé diéu t#i bénh 13 emtrixitabin.

Hop chét nhu duoc bdc 1§ trong ban md ta nay (vi dy, hop chat bt ky ¢ cong thic (1))
c6 thé duge két hop voi mot hodc nhidu tac nhan b sung dung dé diéu trj bénh véi lidu bat ky
cuia lwong hop chit c6 cong thire (I) (vi dy, tir 50mg dén 1000mg hop chét).

Theo céc phuong an nhit dinh, hop chét theo sang ché, hoic mudi duoc dung cua né,

duoc két hop véi 5mg dén 30mg tenofovir alafenamit fumarat, tenofovir alafenamit hemi-
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fumarat, hodc tenofovir alafenamit, va 200mg emtrixitabin. Theo cac phuong an nhit dinh, hop
chit theo séang ché, hoic mudi dugc dung ctia né, dugc két hop véi 5Smg dén 10mg, 5mg dén
15mg, Smg dén 20mg, Smg dén 25mg, 25mg dén 30mg, 20mg dén 30mg, 15mg dén 30mg, hodc
10mg dén 30mg tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat, hodc tenofovir
alafenamit, va 200mg emtrixitabin. Theo cc phuwong 4n nhét dinh, hop chit theo sang ché, hoic
mudi duge dung ctia né, dugc két hop véi 10mg tenofovir alafenamit fumarat, tenofovir
alafenamit hemifumarat, hodc tenofovir alafenamit, va 200mg emtrixitabin. Theo cac phuong an
nhét dinh, hop chét theo sang ché, hoic mudi dugc dung ctia né, duoc két hop véi 25mg
tenofovir alafenamit fumarat, tenofovir alafenamit hemifumarat, hodc tenofovir alafenamit, va
200mg emtrixitabin. Hop qhét nhu dugc boc 16 trong ban mo ta ndy (vi du, hop chit ¢6 cong
thirc (I)) ¢6 thé duoc két hc_;—p V6i céc tac nhan theo sang ché vdi liéu bat ky ctia lugng hop chét
ndy (vi du, tir 50mg dén 500mg hop chit) giéng nhu timg t hop liéu lvong duge liét ké cu thé
riéng ré. |

Theo cac phuong an nhét dinh, hop chét theo séng ché, hodc mubi dugc dung cua nd,
dugc két hop véi 200mg dén 400mg tenofovir disoproxil fumarat, tenofovir disoproxil
hemifumarat, hogic tenofovir disoproxil, v 200mg emtrixitabin. Theo cac phuong 4n nhit dinh,
hop chét theo sang ché, hoic mudi duge dung cta no, dugc két hop véi 200mg dén 250mg,
200mg dén 300mg, 200mg dén 350mg, 250mg dén 350mg, 250mg dén 400mg, 350mg dén
400mg, 300mg dén 400mg, hoic 250mg dén 400mg tenofovir disoproxil fumarat, tenofovir
disoproxil hemifumarat, hodc tenofovir disoproxil, va 200mg emtrixitabin. Theo cic phuong an
nhit dinh, hop chét theo §ang ché, hoic mudi duge dung cta nd, dugc két hop véi 300mg
tenofovir disoproxil fumarat, tenofovir disoproxil hemifumarat, hodc tenofovir disoproxil, va
200mg emtrixitabin. Hop chét nhu dwoc boc 16 trong ban mo ta ndy (vi du, hgp chat c6 cong
thirc (I)) c6 thé duoc két hop véi céc tac nhan theo sang ché véi lidu bét ky ciia luong hop chét
ndy (vi du, tir 50mg dén 500mg hop chit) giéng nhu timg t6 hop liéu luong dugc liét ké cu thé
riéng ré.

Theo mdt phuong 4n, cac kit chira hop chét theo sang ché, hoic mudi duoc dung cua né,
két hop v&i mot hodc nhidu (vi du, mét, hai, ba, mét hodc hai, hoic mot dén ba) tac nhan bd sung

ding dé diéu tri bénh dugc dé xuét.

Kit va vdt pham
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Sang ché d& xudt kit chira hop chét c6 cong thirc (I), hozc mubi duge dung cua né. Kit
ndy c6 thé con bao gdm hudéng din str dung, vi du, & ding trong viéc e ché HIV transcriptaza
ngugc, nhu dé dung trong viéc didu tri nhifm HIV hodc AIDS hoic lam cdng cu nghién cuu.
Huéng dan sir dung thudng 13 tai lidu huéng din dang vin ban, mic du phuong tién luu trit dién
tr (vi duy, dia tir hoac dia ql%_ang) chira huéng dan ciing dwoc chip nhan.

Sang ché con dé xu;flt kit dugc dung chira mdt hodc nhidu v4t chira ma chira hop chét ¢6
cong thire (I) bét ky, hoic mubi duge dung ctia nd. Kém theo Céc vat chira ndy c6 thé tiy y 6
thong bao theo quy dinh ciia to chirc quan ly nha nuéc vé viée bao ché, sir dung hoic ban duoc
phdm, ma thdng béo nay thé hién su phé duyét ctia co quan cip phép dbi véi viée bao ché, sur
dung hozc ban dé diing cho ngudi. Ting thanh phan (néu cé nhidu hon mot thanh phdn) c6 thé
dugc bao gobi trong vat chura riéng r& hodc mdt s6 thanh phén c6 thé duogc két hop trong mot vat
chira néu hoat tinh phan tmg chéo va thoi han sir dung cho phép. Kit nay c6 thé & dang cac lidu
don vi, cac goi 16n (vi du, céc gbi da lidu) hoic lidu lugng don vi phu. Kit c6 thé con bao gdm
nhiéu lidu luong don vi ciia cac hop chat va huéng dan sir dung va duoc déng goi véi sb luong
du dé bao quan va st dung trong dugc khoa (vi du, cac hiéu thudc bénh vién va cac hiéu thude
bao ché).

Sang ché con d& xuét vét phadm chira lidu luong don vi ctia hop chét c6 cong thirc (1) bét
ky, hogc mudi duoc dung ctia ching, trong bao go6i thich hop dé dung trong cac phuong phap
duoc boc 19 trong ban mb ta ndy. Bao géi thich hop 1a di biét trong linh vuc k¥ thuét nay va bao
gém, vi du, lo nhd, binh, 6ng, chai, lg, bao gdi linh hoat va céc vt chira tuong tu. Vat phém con
c6 thé dugc tiét tring va/hodc ddy kin.

Sang ché con dé& xut cac quy trinh va cc chét trung gian hitu ich d& didu ché cac hop
chét theo sang ché hodc mudi dugc dung cua chung.

C6 nhidu tai lidu tham khao dai cuong cung cip céc so dd tdng hop héa hoc di biét thong
thuong va cac diéu kién hitu ich dé tdng hop cac hop chét da duoc boc 16 13 sin c¢6 (vi du, xem
tai liéu: Smith, March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,
7t edition, Wiley-Interscieéce, 2013.)

Céc hop chit nhu dugc bdc 16 trong ban md ta nay c6 thé dugc tinh ché theo cach bat ky
da biét trong linh vuc k¥ thuat ndy, bao gdm céach sic ky, nhu phuong phép sic ky léng cao ap
(HPLC), séc ky 16p mong didu ché, sic ky cot cuc nhanh va séc ky trao dbi ion. Pha tinh thich

hop bat ky c6 thé duoc sir dung, bao gdm pha thudng va pha d4o ciing nhu nhya ion. Dién hinh
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nhét, cac hop chét da boc lcf; dugc tinh ché theo phuong phép séc ky silicagel va/hodc nhdm oxit.
Vi du, xem: Introduction to Modern Liquid Chromatography, 2nd ed., ed. L. R. Snyder and J. J.
Kirkland, John Wiley and Sons, 1979; va Thin Ldyer Chromatography, E. Stahl (ed.), Springer-
Verlag, New York, 1969.

Trong quy trinh bét ky trong sb céc quy trinh didu ché cac hop chét theo sang ché, c6 thé
1a can thiét va/hodc mong mudn bao vé nhém nhay hodc nhém c6 hoat tinh phan ung trén phén
tir bat ky trong sb cac phan tir quan tdm. Diéu nay c6 thé dat dugc nhd cac nhém bao vé thong
thudng nhu d3 duge boc 19 trong cac tai lidu phd bién nhu tai lidu cia T. W. Greene va P. G. M.
Wuts, “Protective Groups in Organic Synthesis”, 4" ed., Wiley, New York 2006. Cac nhém bao
vé ¢6 thé dugc loai ra & giai doan thich hop tiép theo bang cach 4p dung céc phuong phép di biét
trong linh vuc k¥ thuat nays

Céc don vi cAu tric héa hoc hitu ich l1am vi du trong cac phuong phép theo cac phuong
4n s& dugc mo ta bing cach vién din dén cac so b tong hop nhim dé minh hoa v& quy trinh
chung dé diéu ché ching theo sang ché va cac vi du cu thé theo d6. Cac ngudi c6 hidu biét trung
binh trong linh vuc ky thuit nay s& nhin the‘iy réng, dé thu dugc céc hop chét khac nhau theo
sang ché, thi nguyén liéu ban du c6 thé dugc chon mét cach thich hop sao cho céac phan tir thé
mong mudn cudi cling s& dugc dua qua so dd phan ting ¢6 bao vé hoidc khong bao vé thich hop
dé tao ra san phim mong mudn. Theo cach khéc, c6 thé 13 can thiét hodc mong mudn st dung,
thay cho phan tir thé mong mudn cudi ciing, nhém thich hop ma c6 thé duge dua qua so dd phan
tng va dugc thay thé khi thich hop bing phan tir thé mong mudn. Hon thé nita, nguoi ¢6 hiéu
biét trung binh v& linh vuc k¥ thudt nay s& nhan thiy ring cac budc chuyén hoa thé hién trong
céc So dd dusi dy c6 thé dugc thyc hién theo trinh tr bat ki ma 13 twong thich véi chirc ning
ctia cic nhém bén cu thé. T6t hon, néu mdi phan tmg trong s cac phan tmg thé hién trén céc so
dd chung duoc thuc hién & nhiét do ndm trong khoang tir 0°C dén nhiét d6 hdi luu cta dung moi
hitu co duoc sir dung. Trur khi ¢6 quy dinh khac, cdc bién 1 nhur d& néu trén ddi v6i cong thic
D).

Céc quy trinh tiéu biéu tong hop cac hop chit theo sang ché dugc boc 16 trén cac So dd
dudi day, va cac vi du cu thé duéi day.

Céc phwong 4n con dé xudt céc quy trinh va céc chit trung gian hitu ich dé bao ché cac

hop chat theo sang ché hoic mudi duoc dung cua chiing.
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S&n c6 nhiéu tai liéu vién din chung cung cép cac so dd tong hop héa hoc da biét thong
thuong va cc diéu kién hitu ich dé tdng hop cac hop chét da dugc boc 16 (vi du, xem tai lidu:
Smith, March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure, 7"
edition, Wiley-Interscience, 2013.). Angew. Chem. Int. Ed. 2014, 53, 2-21, ma dugc dua vao day
hoan toan béng cach vién dan, 14 tai liéu téng quan vé sy trao ddi luu huynh (VI) florua, ma cfing
c6 thé 13 hitu ich trong céac géng hop so db nay.

Céc hop chat nhu d{rgc boc 16 trong ban md ta ndy c6 thé duoc tinh ché theo cach bat ky
da biét trong linh vuc ky thuét nay, ké ca cach séc ky, nhu phuong phap sic ky léng cao ap
(HPLC), séc ky 16p méng diéu ché, sic ky ot cuc nhanh va sic ky trao ddi ion. Pha tinh thich
hop bét ky ¢6 thé duoc st dung, ké ca pha thuong va pha dao ciing nhu nhya ion. Thong thuong
nhét céc hop chat da boc 16 duoc tinh ché theo phuong phép séc ky silicagel va/hozic nhdm oxit.
Vi du, xem: Introduction to Modern Liquid Chromatography, 2nd ed., ed. L. R. Snyder and J. J.
Kirkland, John Wiley and Sons, 1979; va Thin Layer Chromatography, E. Stahl (ed.), Springer-
Verlag, New York, 1969.

Trong quy trinh bat ky trong sé cac quy trinh diéu ché cac hop chit theo sang ché, c6 thé
can thiét va/hodc mong mubn bao vé nhém nhay hodc nhém c6 hoat tinh phan ting trén phan tir
bat ky trong sé cac phan t& c6 lién quan. Myc dich ndy c6 thé dat dugc nhd cic nhém bao vé
thong thudng nhu da duoc boc 1§ trong cac tai liéu phd thong, nhu T. W. Greene and P. G. M.
Wuts, “Protective Groups in Organic Synthesis”, 4_th ed., Wiley, New York 2006. C4c nhém bao
V& c6 thé dugc loai ra ¢ giai doan thich hop tiép theo bing cach 4p dung céc phuong phap da biét
trong linh vuc k¥ thuét nay.

Céc don vi cdu triic hoa hoc hitu ich 1am vi du trong cac phuong phap theo cac phuong
an s& dugc md ta bang cach vién din dén cac so dd tong hop nhim d& minh hoa v& quy trinh
chung & didu ché chiing va céc vi du cu thé dudi day. Cac ngudi cé hidu biét trung binh trong
linh vyc k§ thuat ndy s& nhan thay ring, dé thu dugc cac hop chit khac nhau theo sang ché, thi
nguyén liéu ban dau c¢6 thé duge chon mdt cach thich hop sao cho cac phan tir thé mong mudn
cudi ciing s& duge dua qua so dd phan tng c¢6 bao vé hodc khong bao vé khi thich hop dé tao ra
sin phdm mong muén. Theéo cach khéc, c6 thé can thiét hodc mong mudn sir dung, thay cho
phan tir thé mong mubn cudi ciing, nhom thich hgp ma cé thé duoc dua qua so dd phan ung va
dugc thay thé khi thich hop bang phan tir thé mong mudn. Hon thé nita, ngudi ¢6 hiéu biét trung

binh vé& linh vuc k¥ thuat nay s& nhan thdy ring cac budc chuyén héa nay thé hién trong cac So
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dd dudi day c6 thé dugc thuc hién theo trinh tur bt ky ma 1a tuong thich véi chiic nang cua cac
nhém bén cu thé. Mbi phéﬁ‘?fmg trong s6 céc phan tmg thé hién trén cac so dd chung c6 thé dugc
thyc hién & nhiét d6 khoang tir 0°C dén nhiét d¢ hdi luu ciia dung méi hitu co dugc str dung. Trir
khi c6 quy dinh khac, cac bién 1a nhu da néu trén dbi véi cong thace (I).

Céc quy trinh tiéu biéu dé tdng hop c4c hop chét theo séng ché duoc bdc 16 trén cac So
dd dudi déy, va cac vi du cu thé kém theo.

So dd 1 thé hién quy trinh tidu biéu dé tong hop cac hop chét theo cdc phuong an.

Phuong phap hoc 1a twong thich véi nhidu loai nhém chirc.

So d6 1
R* RS
R* R3 5
S NH, R N
R SN R’ = )(1 /)\
—_— 6
6 4‘1\\ 1a X3 )'(2 R N NH
R N Y Y Z1a R
Z1a R2 3/ ?l(;
1-A 1-B _ X3_X
ey
RZ
2a
R7 R8 R4 R3
R5
@
~
RG N)\
Q 1-D R R® NH
-
= 1
|
X3\ X2
Q e
(n R

Trén So dd 1, R', RB, R’, R, R, R R, RY, X', X2, X, va Q 1 nhu duoe xédc dinh trong
ban md ta ndy. Ciing trén So' dd 1, nhu duge boe 16 dudi day, Y™, Z'%, va 2% 1a cac gbe cua tidn
cht dé tao ra céc lién két thich hop va céc gbe trong cong thire (). Nguyén liéu ban diu c6 thé
thu dugc tir cdc ngudn thuong mai hodc thong qua cac quy trinh téng hop da duoc thiét 1ap. Quy
trinh téng hop hop chét c6 cong thire 1-D dugce boc 1§ dudi day trén céc So dd 4 va 5.

Trén So 6 1, phan tmg thay thé 4i nhan gitta cong thirc 1-A va 1-B xay ra dé tao ra hop

chét c6 cong thirc 1-C. Nhém amin ¢6 cong thirc 1-B phéan tmg v6i hop chét ¢6 cong thie 1-A dé
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chiém chd Yla, ma la nhom roi chuyén, nhu halogen, triflat, mesylat, va tosylat. Trong mdt )
trudng hop nhét dinh, Y'* 13 halogen, nhu iodo, bromo, hoic clo.

Tiép theo, vin lién quan dén So dd 1, phan tng lién hop gifta hop chét ¢ cong thire 1-C
va hop chat ¢6 1-D xay ra dé tao ra hop chét c6 cong thuc (I). Trong mdt sb trudng hop nhét
dinh, phan tng dugc xtc tac bing paladi giira aryl halogenua va hop chit hitu co chtra bo (vi dy,
phan g ngiu hop Suzuki) c6 thé duoc sir dung. Véi phan mg ngau hop Suzuki, Z'* trong cong

thie 1-C ¢6 thé 13 halogenua, nhu iot hodc brom va 72 trong cong thirc 1-D c6 thé 13 axit

4

4B
boronic hoc este ciia axit boronic. Trong mot s6 trudng hop nhét dinh, 72 14 O™ \. Trong
mot sb trudng hop nhét dinh, bude lién hop baoi gém chit xuc tac paladi, nhu 1,1'-bis(di-zert-
butylphosphino)feroxen paladi diclorua hodc 1,1"-bis(diphenylphosphino)feroxen paladi
diclorua.

Tiép theo, van lién quan dén So dd 1, phan ing duge xtic tic bing paladi giita hop chit
hitu co chira thiéc va aryl halogenua (vi duy, phén tng lién hop Stille), 1a phan tmg lién hop thay
thé gitra cac hop chét c6 cong thirc 1-C va 1-D, c6 thé duoc ding dé tao ra hop chat ¢ cong thirc
(I). V6i phan tng Stille, Z' trong cong thire 1-C ¢6 thé 1a gbc hitu co chira thiéc (-SnR¥, trong
d6 R 1a nhém alkyl) va Z* trong cdng thic 1-D ¢6 thé 13 halogenua, nhu iodo, hodc bromo.
Trong mét sd trudng hop nhét dinh, budc lién hop bao gdm chét xuc tac paladi, nhu bis(tri-tert-
butylphosphin)paladi(0).

So'dd 2 1 quy trinh dai dién khac dé téng hop céc hop chét theo cdc phuong 4n. Phuong

phép hoc nay 1 twong thich véi nhidu loai nhém chire khac nhau.
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So dd 2
4 3 R4 R3
R5 R R . NH2 R5 N N
SN R
/)\+ 3/ ?'(2 R N/)\NH
R® N XX zla
Z1a RZ E R 7 ' 1
2-A 2-B X3 X2
2-C \|/2
R
ZZa . 9 —
U R® 0-R-0 R* R
R4 RS R™ R2 N
5
9 N
0” "R _ R R® NH
R® N 2-F R%/k
2-D o R7 R3 1 NH _ O 7 2(1
e g X
" x3 )l(2 Q 2
Y R
07 "R? R2 0]
2-E

Trén So dd 2, R', R%, R* R*, R® R®, R7, R%, R, R', X!, X%, X3, va Q 1a nhu dugc xé4c
dinh trong ban mé ta nay. Ciing trén So db 2, nhu dwoc bdc 16 dudi day, Y'?, 2", va Z** 1a cac
gbc cua tién chit dé tao ra cac lién két thich hop va cac gbc trong cong thirc (I). Nguyén liéu ban
dAu c6 thé thu duoc tir cdc ngudn thuong mai hodc théng qua cic quy trinh tong hop da dugc
thiét 1ap.

Trén So dd 2, phan Gng thay thé 4i nhén gitra cc hop chét c6 cong thic 2-A va 2-B xay
ra dé tao ra hop chat c6 cong thirc 2-C. Nhém amin c6 cong thirc 2-B phan ting véi hop chét ¢6
cong thirc 2-A d& chiém chd Y'®, ma 14 nhém roi chuyén, nhu halogen, triflat, mesylat, va
tosylat. Trong mot s6 trucmg hop nhét dinh, Y14 halogen, nhu iodo, bromo, hodc clo.

Tiép theo, van lién éuan dén So db 2, phan tmg lién hop gitra cic hop chit ¢6 cong thirc
2-C va 2-D xay ra dé tao ra hop chét c6 cong thirc 2-E. Trong mdt sé truong hop nhét dinh, phan
g dugc xuc tic bing paladi giita aryl halogenua va hop chét hitu co chita bo ¢6 cong thiic (vi
du, phan tmg nglu hop Suzuki) c6 thé duoc 4p dung. Vi phan Gmg ngu hop Suzuki, Z'* trong
cong thirc 2-C ¢6 thé 1a halogenua, nhu iodo hodic bromo va Z* trong cong thirc 2-D ¢6 thé 13

axit boronic hoic este ciia axit boronic. Trong mdt sb truong hop nhét dinh, Z** 13
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e

Ot.Trong mdt s6 truong hop nhét dinh, buéce lién hop bao gdm chit xuc tac paladi, nhu
1,1'-bis(di-fert-butylphosphino)feroxen paladi diclorua hodc 1,1'-bis(diphenylphosphino)feroxen
paladi diclorua.

Tiép theo, vin lién quan dén So db 2, phan tmg duoc xtic tic bang paladi giita hop chét
hitu co chira thiéc va aryl halogenua (vi duy, phan Umng lién hop Stille), 1a phan tng lién hop thay
thé gifta c4c hop chét c6 cong thire 2-C va 2-D, c6 thé dugc ding dé tao ra hop chit c6 cong thire
(D). Véi phan tmg Stille, Z'* trong cong thirc 2-C ¢6 thé 1a gbc hitu co chira thiée (-SnR*, trong
d6 R 1a nhom alkyl) va Z;‘.*1 trong cong thirc 2-D ¢6 thé 1a halogenua, nhu iodo hodic bromo.
Trong mot s& trudng hop nhat dinh, bude lién hop bao gdm chat xuc tac paladi, nhu bis(tri-tert-
butylphosphin)paladi(0).

Tiép theo, van lién quan dén So dd 2, phén ting lién hop giita céc hop chit c6 cong thire
2-D va 2-E xay ra dé tao ra hop chét co cdng thire (I). Trong mot sb trudng hop nhét dinh, phan
ung lién hop gitta phosphonat carbanion dd dugc lam 6n dinh va aldehyt (vi du, phan ng
Horner-Wadsworth-Emmons) ¢6 thé dugc 4p dung.

So dd 3 1a quy trinh dai dién khéc dé tong hop cac hop chét theo cac phuong an. Phuong

phép hoc nay 1a twong thich véi nhiéu loai nhém chire khéc nhau.

-
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Trén So dd 3, R', R%, R, RY, R%, R%, R7, R®, X!, X2, X?, va Q duoc xéc dinh nhu d néu
trong ban md t& nay. Ciing trén So db 3, nhu dugc boc 16 dusi day, Y'?, Z'®, va 7% 1a cc gbe
clia tién chét dé tao ra cac lién két thich hop va cac gbc trong cong thirc (I). Nguyén lidu baﬁ dau
c6 thé thu dugc tir cc ngudn thuong mai hodc théng qua céc quy trinh téng hop da dugc thibt
1ap. Quy trinh téng hop ¢6 cdng thirc 1-D duoc boc 16 dusi day trén cac So dd 4 va 5.

Theo So dd 3, phan Gng lién hop giita cic hop chit ¢ cong thirc 3-A va 1-D xay ra dé
tao ra hop chit c¢6 cong thirc 3-B. Trong mot sb trudng hop nhét dinh, phan tng duge xidc tac
bang paladi gifra aryl halogenua va hop chét hitu co chira bo (vi du, phan tmg ngiu hop Suzuki)
c6 thé dugc ap dung. Véi phan tng ngiu hop Suzuki, Z' trong cong thic 3-A c¢6 thé la

halogenua, nhu iodo hodc bromo va Z* trong cong thire 1-D ¢6 thd 13 axit boronic hodc este cua

/

X

axit boronic. Trong mot s6 truong hop nhit dinh, Z* 1a O™ \. Trong mdt so trudng hop
nhét dinh, budc lién hop bao gdm chét xic tic paladi, nhu 1,1'-bis(di-ters-butylphosphino)-

feroxen paladi diclorua hodc 1,1'-bis(diphenylphosphino)feroxen paladi diclorua.
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Tiép theo, van lién quan dén So dd 3, phan (ng dugc xuc téc bing paladi gitta hop chat
hitu co chira thiéc va aryl halogenua (vi du, phan tng lién hop Stille), 1a phan tng lién hop thay
thé giita cac hop chét c6 cong thirc 3-A va 1-D, ¢ thé dugc ding dé tao ra hop chét c¢6 cong
thite (I). V6i phan tng Stille, Z'* trong cong thirc 1-C ¢6 thé 1a gbe hitu co chira thiée (-SnR?,
trong d6 R 1a nhom alkyl) va Z* trong cong thiic 1-D c6 thé 13 halogenua, nhu iodo, hoic
bromo. Trong mdt s& trudng hop nhét dinh, budc lién hop bao gdm chét xiic tac paladi, nhu
bis(tri-tert-butylphosphin)paladi(0).

Tiép theo, van lién quan dén So dd 3, phan tmg thay thé 4i nhan gitra cong thirc 3-B va 3-
C xay ra dé tao ra hop chét c6 cong thirc (I). Nhém amin cé cdng thirc 3-C phan Gng véi cong
thirc 3-B dé chiém chd Yla, ma 13 nhém rdi chuyén, nhu halogen, triflat, mesylat, va tosylat.
Trong mot s6 trudong hop nﬁét dinh, Y'1a halogen, nhu iodo, bromo, hodc clo.

So dd 4 thé hién quy trinh tiéu biéu dé tbng hop hop chét ¢6 cong thiic 1-D. Phuong phép

hoc nay la tuong thich véi nhiéu loai nhém chire khac nhau.

So db 4
Q1a XZa Q1a 22a
R’ R8 R10 R7 RS R”. R8
+ RO _— _
|N|
X1 a Q Q
4-B
4-A 4-C 1-D

Trén So dd 4, R7, R®, R%, R'°, va Q 14 nhu dugc xac dinh trong ban mo ta nay. Cling trén
So dd 4, nhu duoc boc 16 dysi day, Q'®, X' va X* 1a cac gbc cua tién chét d& tao ra cac lién két
thich hop va céc gbc trong: cong thirc 1-D. Nguyén liéu ban ddu c¢6 thé thu dugc tir cac ngudn
thuong mai hodc théng qua céc quy trinh tdng hop da duoc thiét 1ap.

Trén So dd 4, phan tng lién hop gitra céc hop chat c6 cong thirc 4-A va 4-B xay ra dé tao
ra hop chit c6 cong thirc 4-C. Trong mot sb trudng hop nhét dinh, phan g duoc xuc tac bing
paladi gifra aryl halogenua va alken hop chat c6 cong thirc (vi dy, phan tng lién hop Heck) c6
thé dugc st dung. V&i phan tng lién hop Heck, X' trong cong thirc 4-A c6 thé 13 halogenua,
nhu iodo, hodc bromo va X** trong cong thiic 4-B ¢6 thé 1 hydro. Phan tng lién hop Heck c6
thé dugc thuc hién véi su c6 mit cla paladi chit xtc tac, nhu paladi(IT) axetat két hop véi tri(o-

tolyl)phosphin.
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Tiép theo, van lién quan dén So dd 4, Q'* trong cong thirc 4-A va 4-C la gbc tién chat ddi
véi axit boronic hodc este cuia axit boronic trong cdng thirc 1-D, trong d6 72 14 axit boronic hoic
este clia axit boronic. Phan g boryl hoéa cua hop chét c6 cong thirc 4-C xay ra dé tao ra hop
chét c¢6 cong thie 1-D. Trong mot s§ truong hop nhét dinh, phan ung lién hop chéo cla
4,4,4',4’,5,5,5',5'-0ctametyl-{?,2'-bi(1,3,2-dioxaborolan) v6i aryl halogenua (vi du, phan ing boryl
hda Miyaura) c6 thé dugc ap dung. Vi phan @img boryl héa Miyaura, Q'® trong cdng thirc 4-C c6
thé 13 halogenua, nhu iodo, hodc bromo. Trong mot s6 truong hop nhét dinh, Cong thire 4-C ¢6

thé phan ng véi 4.4.4'4'5.5,5'5'-octametyl-2,2'-bi(1,3,2-dioxaborolan) dé tao ra cho cong thirc

0]

/
1-D, trong d6 Z* 1a -B\Ot. Trong mot sb trudng hop nhit dinh, budc boryl héa bao gdm
chét xuc tac paladi, nhu paladi(Il) axetat két hop véi di xyclohexyl(2',6'-dimetoxy-[1,1'-biphen-
yl]-2-yl)phosphin. Cac phan g boryl héa khac c6 thé duoc 4p dung.

So dd 5 thé hién quy trinh tiéu biéu khac dé tong hop hop chat c6 cong thirc 1-D. Phuong

phép hoc nay la tuong thich véi nhiéu loai nhém chirc khac nhau.

Sodd 5
1a /\: (l)' S Qe 2a
Q O-R-O ; 8
U R® \/Rm RY R® R R
+ —_ _—
\f
x1a N Q Q
5-B C
5-A - 1-D

Trén So d 5, R7, R®, R, R', va Q 1 nhu duge x4c dinh trong ban md ta ndy. Ciing trén
So d 5, nhu dugc boc 16 dui day, Q" va X'*1a cac gbe cua tién chét dé tao ra céc lién két thich
hop va cac gbe trong cong thirc 1-D. Nguyén liéu ban dAu c6 thé thu dwoc tir cac ngudn thuong
mai hodc thong qua cac quy trinh tong hop di duge thiét lap.

Trén So dd 5, phan ting lién hop gifra cac hop chét ¢6 cong thirc 5-A va 5-B xay ra dé tao
ra hop chét c¢6 cong thic 5-C. Trong mot sb truong hop nhét dinh, phan tng lién hop gitra
phosphonat carbanion da duogc lam 4n dinh va aldehyt (vi du, phan ung Horner-Wadsworth-
Emmons) c¢6 thé dugc 4p dung. V6i phan Gng Horner-Wadsworth—Emmons, X' trong cong thirc

4-A c6 thé 1a aldehyt hodc keton cé cong thire (vi dy, X'* 1a ~CHO hogc —C(O)R”).
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Tiép theo, van lién quan dén So dd 5, Q'* trong cong thirc 5-A va 5-C 1a gbc tién chét ddi
véi axit boronic trong cc‘)ng thirc 1-D, trong d6 Z* 14 axit boronic. Phan tng boryl hoa ¢ cong
thirc 5-C xay ra dé tao ra hop chét c6 cong thire 1-D. Trong mot s6 truong hop nhéat dinh, phan
(mg lién hop chéo ciia 4,4,4'4',5,5,5', 5-octametyl-2,2"-bi(1,3,2-dioxaborolan) v6i aryl halogenua
(vi dy, phan g boryl héa Miyaura) c6 thé dugc 4p dung. Vé6i phan tng boryl héa Miyaura, Q'
trong cong thic 5-C ¢ thé 13 halogenua, nhu iodo, hodc bromo. Trong mot s& truong hop nhat

dinh, hop chét c6 cong thic 5-C c¢6 thé phan Gng véi 4,4,4'4',5,5,5',5"-octametyl-2,2'-bi(1,3,2-

e
dioxaborolan) dé tao ra cho cong thirc 1-D, trong d6 Z*1a 0 . Trong mdt sb truong hop
nhét dinh, budc boryl héa bao gdm chét xtic tic paladi, nhu paladi(Il) axetat két hop véi di
xyclohexyl(Z',6'-dimetoxy-[:1,1'-biphenyl]-2-yl)phosphin. Céc phan ung boryl héa khac c6 thé
duoc ap dung. ‘1

Do d6, va nhu da dugc bdc 16 chi tiét hon trong ban mo ta ndy, sang ché dé xut quy

trinh diéu ché hop chét theo séang ché, quy trinh ndy bao gdm cac budc:

R* R®
R® N )N\
6 b
R 1a N NH
z 1
R Z %1
X3 x?
, he ,
cho hop chat c6 cong thirc: R?  (1-C) phan tng véi hop chat ¢6 cong thirc:
R* R3
¥ R? O XN
6 /)\
ZZa ];7 28 NH
7 8 1
R R O RU A
: X3\ X2
, he
Q (1-D); nho d6 tao ra hop chat c6 cong thire R? (1), trong d6

R', R%L R}, RY R RS RV, RS, X!, X2, X3, 2", 7%, va Q dugc xéc dinh nhu d& néu trong ban md
ta nay.
Do d6, va nhu da dugc bdc 10 chi tiét hon trong ban mo ta ndy, sang ché @& xuat quy

trinh didu ché hop chét theo sang ché, quy trinh nay bao gdm buéc:
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cho hop chét c6 cong thic: (3-B) phan tmg véi hop chét cé cong thic:

R* RS
\ RS
I
NH R N/)\NH
2 7 8
R! ' R R R!
7 X A
X3\ X2 X3\ X2
Y ‘ , Y
R?  (3-C); bang cach d6 tao ra hop chét c6 cong thirc R*  (I), trong

6 R, R%, R R RS RS, R7, RS X!, X2, X3, Y'™, va Q dugce x4c dinh nhu d4 néu trong ban md ta
nay.

Trong mdt sé trudng hop nhat dinh, cic quy trinh néu trén con bao gdm budc tao ra mubi
ctia hop chét theo sang ché. Céc phuong 4n lién quan cac quy trinh khac duge boc 19 trong ban
md ta ndy; va lién quan dén san phdm diéu ché dugc theo quy trinh bat ky trong sb cac quy trinh
dugc bdc 19 trong ban md t4 nay.

Trir khi ¢6 quy dinh cu thé khac, cac phuong phép va cic k§ thuét theo céc phuong an
nay thuong dugc thuc hién theo cac phuong phap thong thuong da biét trong linh vuc k§ thuat
nay va nhu da dugc bdc 1§ trong cac tai liéu vién dan chung va cu thé khac nhau ma dugc trich
d&n va ban lugn trong ban md ta ndy. Vi du, xem: Loudon, Organic Chemistry, 5™ edition, New
York: Oxford University Press, 2009; Smith, March's Advanced Organic Chemistry: Reactions,

Mechanisms, and Structure, 7t edition, Wiley-Interscience, 2013.

Danh muc cac chif viét tit va cac chit rit gon
Chir viét tat - Nghia
Ac - axetyl
Bopin, - 4,4,4',4'5.5,5',5'-octametyl-2,2'-bi(1,3,2-dioxaborolan)

bs - vach don rong
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°C —nhiét d¢ Bach phan

d — vach doi

e
¥

DCM — Diclometan:

dd - vach dbi kép

DIPEA - N,N-diisopropyletylamin

DMF - N,N-dimetylformamit

DMSO - dimetylsulfoxit

dppf - 1,1'-bis(diphenylphosphino)feroxen
dtbpf - 1,1'-bis(di-tert-butylphosphino)feroxen
ECso - mdt nira ndng dd c6 hiéu qua i da
Equiv/eq - duong lu'ong

Et —etyl

EtOH - etanol

g - gam

HPLC - sic ky 16ng hiéu suit cao

hrs/h - gio

Hz - Hertz

J - hing s6 lién hop

LCMS - séc ky long-phd khoi

M - phan tir gam

m - da vach

m/z- ty 18 khéi luong so véi dién tich

M+ - khéi luong pic

Me - metyl
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mg - miligam

MHz - megahertz

min - phit

mL - mililit

mM - milimol

mm - milimet

mmol - milimol

mol — mol

MS — phép do phd khéi

MW - vi séng

nM — nanomol

NMP - N-metyl-2-pyrolidon
NMR - cong huong tir hat nhan
P(oTol); - tri(o-tolyl)phosphin
P(z-Bu); - tri-tert-butylphosphin
Pdy(dba); - tris(dibelzylidenaxeton)paladi(O)
q - vach bén

quant — dinh lugng

Rf - h¢ s6 bao luu

RT/rt/_r.t. - nhiét do trong phong
s - vach don

sat.— bdo hoa/no

SPhos - di xyclohexyl(2',6'-dimetoxy-[1,1'-biphenyl]-2-yl)phosphin

s
kd

t - vach ba
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TFA - axit trifloaxetic

TMS - trimetylsilyl

Tr/tr - thoi gian luu

UV - Cuc tim

wt. — trong luong

Xantphos - (9,9-dimetyl-9H—xanten-4,5-dij/l)bis(diphenylphosphin)
§ - dich chuyén héa hoc

uL - microlit

UM - micromol

pmol - micromol

Céc vi du sau chi mang tinh minh hoa, va khong gi6i han pham vi cua sang ché theo cach
bat ky. Trir khi c6 quy dinh khac, séc ky long cao ap diéu ché dugc thuc hién trén hé sic ky long
cao ap Gilson, béng cach gu dung cdt ban didu ché 21,2x250mm 10 micron C18 Phenomenex
Gemini va gradien 0% dén 100% axetonitril trong nu6c pha dong véi 0,1% axit trifloaxetic véi
luu tde 20ml/phut.

Céc tén hoa hoc cho tit ca cac hop chét didu ché dugc duoc tao ra bé'mg cach ap dung
phén mém ChemBioDraw 12.0.

Trong khi céc cdu triic trong c4c vi du dudi ddy dugc thé hién & dang mot s6 chit dong
phan di hinh, chét ddng phan di hinh nhét dinh (vi du, chat déng phan E hodc Z) hogc ty 1¢ gifra
céc chat ddng phan E va Z c6 thé duoc biéu thi & && muc va/hodc phan mb ta vi du dé thé hién
két qua cta vi du do.

Céc phuong phap dudi ddy dugc 4p dung dé tinh ché va xdc dinh tinh chét cia mot s
hop chét da duoc boc 16 trong cac vi du sau.

Phuong phép LCMS 1 - Phenomenex Gemini-NX 3u C18 1104, ¢t 100 x 2mm 3
micron, Axetonitril véi 0,1% axit formic, nudc véi 0,1% axit formic; 0 phut dén 7,0 phut 0% dén

100% ACN, luu téc 0,5ml/pht.
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Phuong phap LCMS 2 - Gemini 5u C18 1104, cot 50 x 4,60mm 5 micron; Axetonitril
v6i 0,1% axit axetic, nudc véi 0,1% axit axetic; Gradien: 0 phuat dén 3,5 phat 5% dén 100%
ACN; luu tde 2ml/phut.

Phuong phép LCMS 3 - Kinetex 2,6u C18 100A, cot 50 x 3,00mm; Axetonitril véi 0,1%
axit formic, nudce véi 0,1% axit formic; Gradien: 0 phut dén 1,4 phut 2% dén 100% ACN, 1,4
phut dén 1,8 phut 100% ACN, 1,8 phut dén 1,85 phat 100% dén 2% ACN, 1,85 phit dén 2 pht
2% ACN; luu tdc 1,8ml/phut.

Vi du thye hién siang ché
Vidul

(E)-4-((8-(4-(2-xyanovinyljf-2,6-dimetylphenyl)quinazolin-2-yl)amino)benzonitri1 - Hop chét c6

cong thure 1

SN
N/)\NH
= ;
N
\l
N
Bude 1: Tong hop 4-((8-bromquinazolin-2-yl)amino)benzonitril (Hop chit ¢6 cong thirc 1a)

‘ NH,
. ~
v A
/)\ B
—_— r

Br ISOPrh3i Tuu isopropanol
re

NH

\l .
N Hop chat c6 cong thirc 1a
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Hén hop gém 8-bromo-2-cloquinazolin (1,0g, 4,10mmol, do Ark Pharm Inc cung cép,
AK-27609) va 4-xyanoanilin (533mg, 4,52mmol, do Sigma-Aldrich cung cap) trong isopropanol
(15ml) dugc dun néng & nhiét d6 hdi luu trong thoi gian 15 gid. San phdm rén duoc loc bo va
duogc rira hai 1in bang isopropanol lanh (2 x 10ml). San pham duogc lam kho trong khong khi dé
tao ra hop chit c6 cong thuc la néu & d& muc. "H NMR (400MHz, DMSO-dg) 8 10,76 (s, 1H),
9,47 (s, 1H), 8,41 (d, J = 8,8 Hz, 2H), 8,28(dd, J = 7,8, 1,2 Hz, 1H), 8,06 (dd, J = 7,8, 1,2 Hz,
1H), 7,85 (d, J= 8,8 Hz, 2H), 7,44 (t, J= 7,8 Hz, 1H). HRMS: (ESI+) theo tinh toan C;sH;oN,Br
[M+H] 325,00834, theo thir nghiém 325,00821. LCMS (m/z) 325,0 [M+H], Tr = 4,69 phit
(Phuong phap LCMS 1). B
Budc 2: Tong hop (£)-3-(4-bromo-3,5-dimetylphenyl)acrylonitril (hgp chét c6 cong thirc 1b)

Br = Br
AN

N

_——

Pd(OAc),+P(oTol)s

NEt,/CH4CN
110°C

Br

ll .
N Hop chat c6 cong thirc 1b

Paladi(Il) axetat (112mg, 0,5mmol), acrylonitril (531mg, 10mmol), tri(o-tolyl)phosphin
(131mg, 0,5mmol) va triéiylamin (4ml, 30mmol) dugc bd sung vao dung dich chtra 2,5-
dibromo-1,3-dimetylbenzen (2640mg, 10mmol, do Oakwood Products, Inc. cung cép - 018507)
trong axetonitril khan (25ml), sau d6 hdn hop nay dugc suc argon va dun noéng & 110°C trong
thoi gian 2 gio. Hon hop phan tng nay duoc loc qua xelit va thanh loc nay dugc rira bang
tetrahydrofuran (10ml). Dich loc duoc lam bay hoi sau d6 dwgc hoa tan lai voi etyl axetat
(50ml). Dung dich nay duogc rira bing nuée (50ml). Lép nude duge chiét nguoc bing etyl axetat
(50ml). Céc chét hitu co két hop dugc rira bang nude mudi (30ml), lam kho trén natri sulfat, loc
va ¢d trong didu kién ap sudt giam dé tao ra cin tho. N6 duge dua vao sic ky trén silicagel
(gradien tr 0% dén 20% etyl axetat trong iso-hexan) dé tao ra san pham thd ma duoc xtr ly trong
bé c6 séng 4m thanh bing hexan (10ml) trong thoi gian 10 phat. San pham két taa ra khoi dung
dich va gom bang cach loc.; Céc chét rén duogc ria bang hexan lanh dé tao ra hop chét ¢6 cong
thic 1b. "H NMR (4OOMH;, CDCl3) 6 7,25 (d, J = 16,6 Hz, 1H), 7,12 (s, 2H), 5,84 (d, J = 16,6
Hz, 1H), 2,42 (s, 6H). LCMS (m/z) khong ¢6 tin hi¢u MS, Tr = 2,78 phit (phuong phap LCMS
2). : ‘
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Buéc 3: Téng hop (E)-3-(3,5-dimetyl-4-(4,4,5,5-tetrametyl-1,3,2-dioxab0rolan-2-yl)phenyl)a—
crylonitril (hop chét c6 cong thuc 1c¢)

B

Br O._ 0
Bpin, B
-_—
Pd(OAc),
SPhos
= K,CO4
l DMF, 100° C =
I .
N Hop chat ¢6 cong thire 1c

Hon hop gdm hop chét ¢6 cong thirc 1b (391mg, 1,66mmol), 4,4,4',4',5,5,5',5'"-octametyl-
2,2'-bi(1,3,2-dioxaborolan) (630mg, 2,48mmol), kali cacbonat (687mg, Smmol), paladi(Il) axetat
(19mg, 0,08mmol) va di xyclohexyl(2',6'-dimetoxy-[ 1,1'-biphenyl]-2-yl)phosphin (SPhos, 85mg,
0,21mmol) trong N,N-dimetylformamit khan (20ml) duoc suc argon va dun néng & 100°C trong
thoi gian 1 gio. Hon hop phan ing nay dugc loc qua xelit va thanh loc nay dugc rira bang
tetrahydrofuran (10ml). Dich loc dugc lam bay hoi sau d6 duoc hoa tan lai véi etyl axetat
(50ml). Dung dich nay duoc rira bang nuéc (50ml). Lép nu6e duge chiét nguoc bing etyl axetat
(50ml). Céc chét hitu co két hop dugc rira bang nude mudi (30ml), lam khd trén natri sulfat, loc
va ¢d trong didu kién &p suat giam dé tao ra can thd ma duoc tinh ché theo phuong phap sic ky
trén silicagel (gradien tir 0% dén 20% etyl axetat trong iso-hexan) dé tao ra hop chét ¢ cong
thirc 1c. 'H NMR (400MHz, CDCls) § 7,28 (d, J = 16,6 Hz, 1H), 7,00 (s, 2H), 5,84 (d, J= 16,6
Hz, 1H), 2,39 (s, 6H), 1,37 (s, 12H). LCMS (m/z) 284,3 [M+H], Tr = 2,85 phiit (Phuong phép
LCMS 2).

Buéc 4: Tong hop (E)-4-((§-(4-(2-Xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-

benzonitril (hop chat c6 cégg thtrc 1)
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N
{PACIy(dppf).CH,Cl, O
=

© K,CO3, CuOAc,
DMF, 100 °C
Hop chit c6 cong thire 1

Hén hop gdm hop chét c6 cong thire la (50mg, 0,15mmol), hop chét c6 cong thic lc
(129mg, 0,45mmol), [1,1"-bis(diphenylphosphino)feroxen] diclopaladi(II), phic véi diclometan
(100mg, 0,12mmol), kali cacbonat (64mg, 0,45mmol), va ddng (I) axetat (19mg, 0,15mmol)
trong N,N-dimetylformamit khan (5ml) dugc suc argon va dun néng & 100°C trong thoi gian 15
gi0. Dung méi dugc loai bd trong didu kién &p suit giam va hén hop thd duogc dua vao sic ky
trén silicagel (gradien tir 0% dén 30% etyl axetat trong iso-hexan). Sau d6, san phém thé duge
tinh ché lai trén sic ky long cao ap (cot diéu ché Phenomenex Gemini 10 micron C18, 250 x
21,2mm, 10ml/phut, gradien tir 10% dén 100% axetonitril trong nuéc) dé tao ra hop chét c6
cong thic 1 néu & dé muc' nay. 'H NMR (400MHz, DMSO-ds) & 10,48 (s, 1H), 9,50 (s, 1H),
8,09 (d, J=17,8 Hz, 1H), 7,70-7,87 (m, 4H), 7,63 (t, J = 7,8 Hz, 1H), 7,61 (s, 2H), 7,40 (d, J =
8,8 Hz, 2H), 6,62 (d, J = 16,7 Hz, 1H), 1,94 (s,V6H). HRMS: (ESI+) theo tinh toan CpsHyoNs
[M+H] 402,17132, theo thir nghiém 402,17126. LCMS (m/z) 402,2 [M+H], Tr = 4,91 phit
(Phuong phap LCMS 1).

Vidu?2

(E)-4-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)benzonitril- Hop

chit c6 cong thirc 2
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Buéc 1: Téng hop (E)-3-(4-(4-amino-2-cloquinazolin-S-yl)-3,5-dimetylphenyl)acrylonitril (Hop

+

chit c6 cong thirc 2a)

N

\

Br PdCly(dtbpf)
DMF:H,O (85:15)
80°C

'N' Hop chét c6 cong thirc 2a

Hoén hop gdm 8-bromo-2-cloquinazolin-4-amin (129mg, 0,5mmol, do Ark Pharm Inc
cung cép, AK-28702), hop chit ¢ cong thic 1c (184mg, 0,65mmol), kali phosphat triaxit
(159mg, 0,75mmol) va 1,1'-bis(di-tert-butylphosphino)feroxen paladi diclorua (65mg,
0,10mmol) dugc hoa tan %rong hdn hop N,N-dimetylformamit:nuéc (85:15, 40ml) trong khi
quyén argon. Hén hop phan tmg nay dugc nang nhiét do 1én dén 80°C trong thoi gian 30 phat.
Hon hop phan ting nay duoc giam nhiét 6 dén nhiét do trong phong va pha loing bang nuéc va
etyl axetat. Lép hitu co dugc tach va dwoc rira hai 1an bang nuéc mubi, lam kho trén magie
sulfat, 0,5 thé tich tuong duong hexan dugc bd sung vao va hdn hop nay duoc loc qua 16p

silicagel 2cm ma dugc rira bing mot lrong bd sung etyl axetat. Cac cht hiru co két hop dugc co
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xudng trong diéu kién 4p suat giam va cin duge xir ly bang dietyl ete trong bé am. San pham ran
duoc loc bo va dugc rira hai 14n bang dietyl ete va mot 14n bing hexan dé tao ra hop chét c6 cong
thrc 2a néu & d& muc. "H NMR (400MHz, DMSO-ds) 8,38 (bs, 2H), 8,28 (dd, /= 8,1, 1,6 Hz,
1H), 7,66 — 7,52 (m, 3H), 7,43 (s, 2H), 6,46 (d, J = 16,7 Hz, 1H), 1,86 (s, 6H). LCMS (m/z)
335,2 [M+H], Tr = 2,48 phut (Phuong phap LCMS 2).

Budc 2: Téng hop (E)-4-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)a-

mino)benzonitril (hgp chit c6 cong thirc 2)

NH,
NH, N,
N Il O |
N cl A \NJ\NH
O HCl O
NMP
120°C
N « H
N I
N Hop chét c6 cong thirc 2

Hén hop gdm hop chit c¢6 cong thic 2a (100mg, 0,30mmol), 4-xyanoanilin (46mg,
0,388mmol, do Sigma-Aldrich cung cp) va hydroclorua dung dich trong 1,4-dioxan (4M, 7pl,
0,03mmol) trong N-metyl-2-pyrolidon khan (2ml) dugc dun néng & 120°C trong thoi gian 2 gio.
Hdn hop phan Gng nay dyoc giam nhigt do dén nhiét dd trong phong va trietylamin (0,1ml,
0,72mmol) dugc bd sung Vélo. Sau 15 phut, nuéc (Sml) dugc bd sung vao va san phim rin duoc
loc bé va rira bang nude. Can thd duge dua vao hdn hop gdm diclometan va dietyl ete (theo ty 1&
1:1, 5ml) va sau d6 dugc xir Iy trong bé Am trong .3‘phl’lt. Chét rin dugc loc bo va rira bang dietyl
ete (5ml) dé tao ra hop chit c6 cong thirc 2 néu & d& muc. 'H NMR (400MHz, DMSO-d¢) 8 9,44
(s, 1H), 8,18 (dd, J = 8,2, 1,5 Hz, 1H), 7,74 (d, J = 16,7 Hz, 1H), 7,70 (d, J = 8,9 Hz, 2H), 7,51
(s, 2H), 7,48 (dd, J=17,1, 1,3 Hz, 1H), 7,34 (dd, J = 8,2, 7,1 Hz, 1H), 7,26 (d, J = 8,9 Hz, 2H),
6,54 (d, J = 16,7 Hz, 1H), 1,91 (s, 6H). HRMS: (ESI+) theo tinh todn C,sH;Ng [M+H]
417,1822, theo thir nghiém 417,1820. LCMS (m/z) 417,2 [M+H], Tr = 4,68 phut (Phwong phap
LCMS 1).
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Vidu 3
(E)-4-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin—2-yl)amino)-2-

metoxybenzonitril - Hop chét c6 cong thirc 3

NH,
| ~N
N/)\ NH
A,
-

ll
N

Buée 1: Téng hop 4-((4-amino-8-bromquinazolin-2-yl)amino)-2-metoxybenzonitrilhydroclorua

(Hop cht c6 cong thirc 3a)

NH,
N |l
| N
N/)\CI _—
Br isopropanol
180 °C o~
\J .
N Hop chét c6 cong thic 3a

Hbn hop gdbm 8-bromo-2-cloquinazolin-4-amin (259mg, Immol, do Ark Pharm Inc cung
cép, AK-28702) va 4-amino-2-metoxybenzonitril (222mg, 1,5mmol, do Ark Pharm Inc cung
cap, AK-77827) trong isopropanol (7ml) dugc lam ting nhiét do trong vi séong ¢ 180°C trong
thoi gian 8 gid. Hon hop phan tmg nay duoc gidm nhiét dd dén nhiét do trong phong va san
pham rén duge loc bo va rira bang isopropanol lanh va sau d6 bing dietyl ete va hexan dé tao ra
hop chat c6 cong thirc 3a & dang mudi HCI. 'H NMR (400MHz, DMSO-ds) 6 8,24 (d, J = 8,1
Hz, 1H), 8,07 (d, J= 7,6 Hz, 1H), 7,59 (d, /= 8,5 Hz, 1H), 7,42 (dd, J= 8,6, 1,9 Hz, 1H), 7,37 -
7,04 (m, SH), 3,99 (s, 3H). LCMS (m/z) 370,3 [M+H], Tr = 2,43 phut (Phuong phap LCMS 2).
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Buéc 2: Tong hop (E)-4-((4-amino-8—(4-(2-xyanoVinyl)-2,6-dimetylpheny1)quinazolin-2-

yl)amino)-2-metoxybenzonitril (Hop chit ¢ cong thirc 3)

o. 0
B
NH,
SN HCl =
s
N” >NH o
Br ' -
o~ PdCly(dppf).CH,Cl, o
| | K3PO4, CUOAC,
N DMF, 120 °C
Hop chit ¢6 cong thirc 3

Hén hop gébm hop chét cé cong thic 3a (50mg, 0,14mmol), hop chit c6 cong thic 1c
(76mg, 0,27mmol), [1,1'-bis(diphenylphosphino)feroxen] diclopaladi(Il), phirc vé6i diclometan
(33mg, 0,04mmol), kali phosphat triaxit (86mg, 0,41mmol), va dong (I) axetat (2mg, 0,01mmol)
trong N,N-dimetylformamit khan (5ml) dugc suc argon va dun néng & 120°C trong thoi gian 3
gid. Hon hop phan tmg nay duoc giam nhiét do dén nhiét do trong phong va pha lodng bing
nudc va etyl axetat. Lép hffu co dwgc tach va dugc rira hai 14n bing nudc mudi, 1am khd trén
magie sulfat, 1 thé tich tuo:ng duong hexan dugc bd sung vao va hdn hop nay duoc loc qua l6p
silicagel 3cm ma dugc rira bing mot lugng bd sung etyl axetat. Cac chét hitu co két hgp dugce ¢d
xubng trong didu kién &p suat giam va tho hdn hqp duoc dua vao sic ky trén silicagel (gradien tir
5% dén 50% etyl axetat trong iso-hexan). Sau d6, san phdm duoc tinh ché lai bang cach sic ky
d4o pha (5% dén 100% axetonitril trong nudc véi 0,1% axit trifloaxetic) dé tao ra mudi TFA cua
hop chét ¢ cong thirc 3. 'TH NMR (400MHz, DMSO-dy) & 8,25 (bs, 1H), 7,74 — 7,65 (m, 2H),
7,62 — 7,42 (m, 5H), 7,30 (d, J = 9,0 Hz, 2H), 7,26 — 6,95 (m, 1H), 6,53 (d, J = 17,0 Hz, 1H),
3,41 (s, 3H), 1,93 (s, 6H). LCMS (m/z) 447,4 [M+H], Tr = 2,39 phut (Phuong phap LCMS 2).
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Vidu4

(E)-4-((8-(4-(2—xyanovinyl)-2,6-dimetylphenyl)-6-ﬂoquinazolin-2-yl)amino)benzonitril - Hop

chét c6 cong thie 4

Bude 1: Tong hop 4-((8-bromo-6-ﬂoquinazolin-2-yl)amino)benzonitril (Hop chét c6 cong thirc
4a)

NH,
. F NN
F S Il
/)N\ N N/)\NH
N gl —m—m Br
Br NMP
200°C

\f .
N Hop chét co cong thirc 4a

Hon hop gdm 8-bromo-2-clo-6-floquinazolin (500mg, 1,91mmol, do Ark Pharm Inc
cung cip, AK-93358) va 4-aminobenzonitril (250mg, 2,12mmol, do Sigma-Aldrich cung cép)
trong N-metylpyrolidon khan duoc lam ting nhiét do trong vi song ¢ 200°C trong thoi gian 5
gio. Hon hop phéan mg nay dugc giam nhiét do dén nhiét do trong phong va dugc dua vao bude
shc ky trén silicagel (gradien tir 5% dén 50% etyl axetat trong iso-hexan) dé tao ra hgp chét néu
& d muc 4a. '"H NMR (4OOMHZ DMSO-de) & 10,69 (s, 1H), 9,37 (s, 1H), 8,32 (d, J= 8,7 Hz,
2H), 8,26 (dd, J = 8.5, 27Hz 1H), 7,86 (dd, J = 8,5, 2,7 Hz, 1H), 7,78 (d, J = 8,7 Hz, 2H).
LCMS (m/z) 343,0 [M+H], Tr = 4,72 phit (Phuong phap LCMS 1).

Busc 2: Toéng hop (E)-4-((8-(4-(2-xyanoviriyl)—2,6-dimetylphenyl)-6-ﬂoquinazolin—2-yl)-

amino)benzonitril (hop chét co cong thirc 4)
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F SN Bopin,
N/)\NH 1) PdCly(dppf).CH,Cl,
Br KOAc, DMF, 100 °C

.

2) PdCly(dppf).CH,Cly
K,CO3, DMF, 100 °C

Br

Z4
\l .
N Hop chat c6 cong thuc 4

Hbn hop gdm hop cht c6 cong thirc 4a (S0mg, 0,14mmol), 4,4,4',4',5,5,5',5'-octametyl-
2,2"-bi(1,3,2- dloxaborolan) (40mg, 0,16mmol), kali axetat (60mg, 0 ,6lmmol) va [1,1-
b1s(dlphenylphosphmo)feroxen] diclopaladi(IT), phirc véi diclometan (50mg, 0,061mmol) trong
N,N-dimetylformamit khan (5ml) dugc suc argon va dun nong & 100°C trong thoi gian 1 gio.
Hén hop gdm hop chét c6 cong thuc 1b (33mg, 0,14mmol), [1,1"-bis(diphenylphosphino)fero-
xen] diclopaladi(Il), phicc véi diclometan (50mg, 0,061lmmol) va kali cacbonat (90mg,
0,65mmol) duoc bd sung vao hén hop phan tmg. Hon hop phan tmg nay dugc néng nhiét do 1én
dén 100°C trong thoi gian 5 gid, lam gidm nhiét do dén nhiét d6 trong phong, cd xudng trong
didu kién 4p sudt giam va dugc dwa vao budc sic ky trén silicagel (gradien tir 5% dén 50% etyl
axetat trong iso-hexan). Sau do, san pham thd duoc tinh ché lai trén sic ky 16ng cao &p (cot diéu
ché Phenomenex Gemini 10 micron C18, 250 x 21,2mm, 10ml/phut, gradien tir 10% dén 100%
axetonitril trong nudc) d8 tao ra hop chit néu & @& muc 4. '"H NMR (400MHz, DMSO-de) 8 9,45
(s, 1H), 7,92 — 7,86 (m, 1H), 7,82 — 7,76 (m, 2H), 7,72 (s, 1H), 7,68 (d, J = 8,9 Hz, 2H), 7,58 (s,
2H), 7,36 (d, J = 8,9 Hz,:2H), 6,60 (d, J = 16,7 Hz, 1H), 1,92 (s, 6H). LCMS (m/z) 420,1
[M+H], Tr = 4,85 phit (Phwong phap LCMS 1).

Vidu5

(E)-4-((8-(4-(2-xyan0vinyl)—2,6-diﬂorophenyl)quinazolin-2-yl)amino)benzonitril - Hop chét c6
cong thire 5 (hdn hop E/Z=4/1)
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Bude 1: Téng hop 4-((8-(2:B-diflo-4-formy1phenyl)quinazolin-2-yl)amino)benzonitril (Hop chét

¢6 cong thuc Sa)

N//kNH ‘ N/)\NH
Br O/ F F
Pds(dba)s, P(t-Bu)s O
KF, THF/H50 (10/1)
|Nl 80°C Z |l

N Hop chét c6 cong thirc 5a

Hén hop gdm h(ﬁ) chét c¢6 cong thac la (40mg, 0,12mmol), 3,5-diflo-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzaldehyt (66mg, 0,24mmol, do Sigma-Aldrich cung cp),
va kali florua (24mg, 0,4mmol) trong hdn hop tetfahydrofuran/nuéc (theo ty 1€ 10:1, 10ml) duoc
suc argon va tris(dibenzylidenaxeton)paladi(0) (68mg, 0,07mmol) dugc bd sung vao, tiép theo 1a
tri-fert-butylphosphin (36ul, 0,14mmol). Hén hop nay dugc dun néng & 80°C trong thoi gian 4
gid. Dung mdi duoc loai bo trong diéu kién 4p suit giam va can dugc tinh ché theo phuong phap
sdc ky trén silicagel (gradien tir 20% dén 80% etyl axetat trong iso-hexan) 8 tao ra hop chét c6
cong thirc 5a néu & @& muc. 'H NMR (400MHz, DMSO-ds) 8 10,55 (s, 1H), 10,15 (s, 1H), 9,51
(s, 1H), 8,16 (d, J = 8,0 Hz, 1H), 8,03 (d, /=70 Hz, 1H), 7,90 (d, J= 6,9 Hz, 2H), 7,83 (d, /=
8,8 Hz, 2H), 7,67-7,58 (m, 1H), 7,53 (d, J = 8,8 Hz, 2H). LCMS (m/z) 387,1 [M+H], Tr = 4,67
phut (Phuong phap LCMS 1).

Buéc 2: Tdéng hop (E)-4-((8-(4-(2-xyanovinyl)-2,6-diﬂorophenyl)quinazolin-2-yl)amino)-
benzonitril (hop chét ¢6 cong thic 5) (hdn hop E/Z = 4/1)
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\\o ~N

Y
O O.Il PY
PN z
N/)\NH ~o N N
F F - i
O ',}: C82C03
CH,Cl,

_ nhiét do trong phong Z 1]
0 1l N
N l

N

Xezi cacbonat (1,5g, 4,6mmol) dugc bd sung vao dung dich chra hop chét ¢ cong thirc

Hop chét c6 cong thirc 5

Sa (70mg, 0,18mmol) va dietyl (xyanometyl)phosphonat (32pl, 0,2mmol) trong diclometan khan
(25ml) va dung méi dugc loai ra tr tir trong diéu kién ap suét giam & 30°C. Hon hop phan ting
tao thanh dugc dé yén qua dém ¢ nhiét d§ trong phong. Diclometan dugc bd sung vao can va cac
chit rén duogc loc bo. Dung moéi dugc loai bd trong didu kién ap suét giam va cin duoc tinh ché
theo phuong phép sic ky long cao ap (HPLC) (cot didu ché Phenomenex Gemini 10 micron C18,
250 x 21,2mm, 10ml/phut, gradien tir 10% dén 100% axetonitril trong nuéc) dé tao ra hop chét
¢6 cong thirc 5 néu & dé rﬁuc & dang hdn hop gém cac chét dong phan E/Z theo ty 18 4/1. 'H
NMR cho chit ddng phan E (400MHz, DMSO-ds) § 10,54 (s, 1H), 9,49 (s, 1H), 8,16 — 8,12 (m,
1H), 8,0 (d, J = 7,3 Hz, 1H), 7,87 — 7,83 (m, 3H), 7,73 (d, J = 8,0 Hz, 2H), 7,63 -7,58 (m, 1H),
7,56 7,52 (m, 2H), 6,81 (d, J = 16,7 Hz, 1H). LCMS (m/z) 410,1 [M+H], Tr = 4,76 phut
(Phuong phap LCMS 1).

Vidué6

(E)-4-((8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-4-(( xyclopropylmetyl)amino)quinazolin-2-

yl)amino)benzonitril - Hop chit ¢6 cong thirc 6
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Budc 1: Tong hop 8-bromo-2—clo-N-(xyclopropylmetyl)quinazolin-4-amin (Hop chét c6 cong

thirc 6a)

Cl NH
N N NH2 _ N N
N/)\CI DIPEA, i.sopfppanol ‘ N/)\CI
Br nhigt do trong phong - Hop chét c6 cong thirc 6a

Xyclopropylmetanamin (95ul, 1,1mmol) va N-etyldiisopropylamin (0,35ml, 2mmol)
duge bd sung vao dung dich chira 8-bromo-2,4-dicloquinazolin (278mg, Immol, do Ark Pharm
Inc. cung cdp, AK-28703) trong isopropanol (Sml). Hdn hop phan Gng nay duoc khudy & nhiét
dd trong phong trong thoi gian 30 phut. San phim rén duoc loc bo va rira bang nude (2x5ml) va
pentan (3x5ml) dé tao ra hop chit c6 cong thirc 6a néu & dé myc. 'H NMR (400MHz, DMSO-ds)
9,03 (s, 1H), 8,30 (dd, J= 8,3 Hz, J=1,3 Hz, 1H), 8,12 (dd, J=7,7 Hz, J = 1,3 Hz, 1H), 7,44
(t, J= 8,0 Hz, 1H), 3,41 — 3,35 (m, 2H), 1,23 - 1,11 (m, 1H), 0,52 — 0,45 (m, 2H), 0,34 — 0,28
(m, 2H). HRMS: (ESI+) theo tinh toan Ci;HioN3BrCl [M+H] 311,9898, theo thir nghiém
311,9898. LCMS (m/z) 312,0 [M+H], Tr 4,59 phit (Phuong phap LCMS 1).

Budc 2: Tong hop 4-((8-bromo-4-((xyclopropylmetyl)amino)quinazolin-2-yl)amino)benzonitril
hydroclorua (Hop chit c6 cong thic 6b)

‘\ NH2
YNH l YNH
>N . SN HCl
N/J\Cl isopropanol N” > NH
L 180°C L

|l .
N Hop chat c6 cong thirc 6b

Hbn hop gdm hop chét c6 cong thire 6a (156mg, 0,5mmol) va 4-aminobenzonitril (71mg,

0,6mmol, do Sigma-Aldrich cung cép) trong isopropanol (5ml) dugc lam tang nhiét do trong vi
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song & 180°C trong thoi gian 2 gio. Hdn hop phan (mg nay duoc giam nhigt do dén nhiét do
trong phong va san phdm rin dugc loc bo va dugc ria hai 1an bang isopropanol lanh va sau d6
ba 1n bing pentan dé tao ra hop chét c6 cong thirc 6b & dang mudi HCL. '"H NMR (400MHz,
DMSO-dg) 88,39 (d, J = 7,7 Hz, 1H), 8,15 — 7,99 (m, 3H), 7,81 (d, J = 8,4 Hz, 2H), 7,33 t,J=
7,9 Hz, 1H), 3,53 — 3,45 (m, 2H), 1,30 - 1,17 (m, 1H), 0,54 — 0,48 (m, 2H), 0,37 - 0,32 (m, 2H).
HRMS: (ESI+) theo tinh t(;én CoH;7NsBr[M+H] 394,0662, theo thir nghiém 394,0661. LCMS
(m/z) 394,0[]M+H], Tr 4,29 phit (Phuong phiap LCMS 1).

Buéc 3: Toéng hop (E)-4-((8-(4-(2-xyanoviriyl)-2,6-dimety1pheny1)—4-((xyclopropylmetyl)-

amino)quinazolin-2-yl)amino)benzonitril (Hop chét c6 cong thirc 6)

D®
SN HCI P
_ _ N” NH
N NH
Br PACly(dppf),KoCO3 8 O
1,4-dic1,4-dioxan/H,0 (10:1)
100°C S ll
N .
N Hop chit ¢6 cong thirc 6

H3n hop gdm hop chat c6 cong thic 6b (65mg, 0,15mmol), hop chét c6 cong thirc lc
(64mg, 0,23mmol), [1,1'-bis(diphenylphosphino)feroxen] diclopaladi(II), phic véi diclometan
(37mg, 0,05mmol) va kali cacbonat (104mg, 0,75mmol) trong hdn hop gdm 1,4-dioxan va nudc
(theo ty 1& 10:1, Sml) dugc suc argon va dun néng & 100°C trong thoi gian 1 gio. Cac dung moi
dugce loai bo trong didu kién ap suat giam va can dugc tinh ché theo phuong phap sic ky trén
silicagel (gradien tir 20% dén 40% etyl axetat trong iso-hexan) d8 tao ra hop chit c6 cong thirc 6
néu & d& muc. 'H NMR (400MHz, DMSO-ds) 89,49 (s, 1H), 8,39 (t, J = 5,6 Hz, 1H), 8,24 —
8,13 (m, 2H), 7,74 — 7,69 (m, 2H), 7,51 (s, 2H), 7,46 (dd, J= 7,2 Hz, J = 1,4 Hz, 1H), 7,35 (t, J
=82 Hz, 1H), 7,26 (d, J = 8,9 Hz, 2H), 6,54 (d, J = 16,7 Hz, 1H), 3,47 — 3,43 (m, 2H), 1,90 (s,
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6H), 1,30 — 1,21 (m, 1H), 0,53 — 0,47 (m, 2H), 0,35 — 0,30 (m, 2H). HRMS: (ESI+) theo tinh
toan CsoHayNg[M+H] 471,2292, theo thir nghi¢m 471,2292. LCMS (m/z) 471,2 [M+H], Tr 4,05
phut (Phuong phap LCMS 1).

Vidu7

(E)-4-((4-(butylamino)-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-

benzonitril - Hop chét c6 cong thirc 7

Budc 1: Tong hop 8-bromo-N-butyl-2-cloquinazolin-4-amin (Hop chét c6 cong thic 7a)

N

NN NHZ . NN
N/)\CI DIPEA, isopropanol N/)\CI
nhiét do trong phong ;
Br Br Hop chat c6 cong thirc 7a

n-butylamin (109pl, 1,1mmol) va N-etyldiisopropylamin (0,35ml, 2mmol) dugc b sung
vao dung dich chira 8-bromo-2,4-dicloquinazolin (278mg, Immol, do Ark Pharm Inc. cung cap,
AK-28703) trong isopropanol (Sml). Hdn hop phan tmg nay dugc khudy & nhiét do trong phong
trong thoi gian 30 phut. San phim ran dugc loc bo va ria béng nuéc (2x5ml) va pentan (3x5ml)
dé tao ra hop chét c6 cong thirc 7a néu & dé muc. "H NMR (400MHz, DMSO-ds) & 8,87 (s, 1H),
8,27 (dd, J= 8,3 Hz, J=1,2 Hz, 1H), 8,12 (dd, /= 7,7 Hz, J= 1,2 Hz, 1H), 7,43 (t, J= 7,9 Hz,
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1H), 3,55 - 3,48 (m, 2H), 1,66 — 1,57 (m, 2H), 1,41 — 1,31 (m, 2H), 0,92 (t, J = 7,3 Hz, 3H).
HRMS: (ESI+) theo tinh toan C;;H4N3BrCl [M+H] 314,0054, theo thir nghiém 314,0055.
LCMS (m/z) 314,0 [M+H], Tr 4,76 phit (Phwong phap LCMS 1).

Budc 2: Téng hop 4-((8-bromo-4-(butylamino)quinazolin-2-yl)amino)benzonitril hydroclorua

(Hop chit c6 cong thirc 7b)

1

Br

NH

~N
N/)\CI isopropanol
180°C

|NI Hop chét c6 cong thirc 7b

Hon hop gdm hop chét c6 cong thirc 7a (157mg, 0,5mmol) va 4-aminobenzonitril (71mg,
0,6mmol, do Sigma-Aldrich cung cAp) trong isopropanol (5ml) dugc lam tdng nhiét do trong vi
séng & 180°C trong thoi gian 2 gid. Hn hop phan tng nay duoc giam nhiét do dén nhiét do
trong phong va san pham rén duoc loc bd va duge rira hai 1an bang isopropanol lanh va sau d6
ba lan bing pentan d tao ra hop chét c6 cong thirc 7b & dang mudi HCI. "H NMR (400MHz,
DMSO-ds) 6 8,32 (d,J = 7,8 Hz, 1H), 8,21 — 7,79 (m, 3H), 7,79 (d,J = 8,3 Hz, 2H), 7,29 (t, J =
7,8 Hz, 1H), 3,65 — 3,63 (m, 2H), 1,74 — 1,59 (m, 2H), 1,43 — 1,33 (m, 2H), 0,92 (t, J = 7,4 Hz,
3H). HRMS: (ESI+) theo tinh toan C;oH;oNsBr [M+H] 396,0818, theo thir nghiém 396,0816.
LCMS (m/z) 396,1 [M+H], Tr 4,34 phut (Phuong phap LCMS 1).
Budc 3: Tong hop (E)-4-((4-(butylamino)-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-

yl)amino)benzonitril (hop chit cé cong thirc 7)
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0. 0
kL -
NH
SN HCl |N|
—
N” "NH

PdCl,(dppf),KoCO4
1,4-dioxan/H,0 (10:1)
100°C

Hop chét c6 cong thirc 7

Hbn hop gdm hop thét c6 cong thirc 7b (65mg, 0,15mmol), hop chét cé cong thirc 1c
(64mg, 0,23mmol), [1,1"-bis(diphenylphosphino)feroxen] diclopaladi(Il), phirc v6i diclometan
(37mg, 0,05mmol) va kali cacbonat (104mg, 0,75mmol) trong hén hop gém 1,4-dioxan va nuéc
(theo ty 1& 10:1, Sml) dugc suc argon va dun néng & 100°C trong thoi gian 1 gid. Cac dung moi
duoc loai bo trong diéu kién ap sudt giam va cin duge tinh ché theo phuong phap sic ky trén
silicagel (gradien tir 20% dén 40% etyl axetat trong iso-hexan) d8 tao ra hop chét c6 cong thic 7
néu & d& muc. 'H NMR (400MHz, DMSO-ds) § 9,45 (s, 1H), 8,25 — 8,16 (m, 2H), 7,78 — 7,69
(m, 3H), 7,51 (s, 2H), 7,46 (dd, J= 7,1 Hz, J= 1,3 Hz, 1H), 7,34 (t, J = 8,2 Hz, 1H), 7,27 (d, J =
8,9 Hz, 2H), 6,54 (d, J = 16,7 Hz, 1H), 3,63 — 3,51 (m, 2H), 1,90 (s, 6H), 1,72 — 1,65 (m, 2H),
1,46 — 1,38 (m, 2H), 0,95 (t, J = 7,4 Hz, 3H). MS-ESI'm/z (%): 473 (100, M+H"), 495 (20,
M+Na"); HRMS: (ESI+) theo tinh toén C30H29N6[M+H] 473,2448, theo thir nghiém 473,2448.
LCMS (m/z) 473,3 [M+H],;Tr 4,14 phut (Phuong phap LCMS 1).

Vidu 8

(E)-4-((4-amino-8-(4-(2-xyanovinyl)-2,6-diflorophenyl)quinazolin-2-yl)amino)benzonitril - Hop
chét c6 cong thirc 8 (hdn hop E/Z=3/2)
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NH,
SN

=

N

)\NH
F ! F JT\
Z 1l
N
Il
N

Budc 1: Tong hop 4-((4-Amino-8-bromquinazolin-2-yl)amino)benzonitril (Hop chét c¢6 cong

thirc 8a)
NH, '
NH,
NH, SN
SN Il A
| By N N~ “NH
N —  Br

Br isopropanol
160 °C

\f .
N Hop chét c6 cdng thirc 8a

Hbn hop gdm 8-bromo-2-cloquinazolin-4-amin (259mg, Immol, do Ark Pharm Inc cung
cép, AK-28702) va 4-aminobenzonitril (130mg, 1,1mmol, do Sigma-Aldrich cung cép) trong
isopropanol (5ml) duge lam ting nhiét do trong vi séng & 160°C trong thoi gian 3 gio. Hon hop
phan img nay dugc giam nhiét do dén nhit d6 trbhg phong v san phim rén dugc loc bo va rira
bang isopropanol lanh va sau d6 bang dietyl etedé tao ra hop chit c6 cong thirc 2a. 'H NMR
(400MHz, DMSO-ds) & 9,74 (s, 1H), 8,35 (d, J= 8,8 Hz, 2H), 8,16 (d, J = 8,0 Hz, 1H), 8,01 (d,
J=1,5Hz, 1H), 7,71 (d, J = 8,8 Hz, 2H), 7,16 (t, J= 7,8 Hz, 1H).HRMS: (ESI+) theo tinh toan
CysH i NsBr [M+H]340,0192, theo thir nghiém 340,0192. LCMS (m/z) 340,0 [M+H], Tr = 4,06
phat (Phuong phap LCMS 1).

Bu6c 2: Tong hop 4-((4-amino-8-(2,6-diflo-4-formylphenyl)quinazolin-2-yl)amino)benzonitril
(Hop chét c6 cong thirc 8b)

¥
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0. 0
NH, B’ N
H
SN F F 2
N
N
N//kNH ; PR
Br 7 N "NH
O . F F
Pd,(dba)s, P(t-Bu)s O
I KF, THF/H,0 (10/1) '
80°C
N 07 \l

N Hop chét c6 cong thirc 8b

Hén hop gdm hop chét cé cong thic 8a (120mg, 0,36mmol), 3,5-diflo-4-(4,4,5,5-
tetrametyl-1,3,2-dioxaborolan-2-yl)benzaldehyt (285mg, 1,06mmol, do Sigma-Aldrich cung
chp), va kali florua (102mg, 1,76mmol) trong hdn hop tetrahydrofuran/nude (theo ty 1€ 10:1,
30ml) duoc suc argon va tris(dibenzylidenaxeton)paladi(0) (195mg, 0,213mmol) duogc bd sung
vao, tiép theo 12 tri-fers-butylphosphin (103 ul, 0,43mmol). Hon hop nay duogc dun néng & 80°C
trong thoi gian 4 gio. Dung moi duoc loai bd trong didu kién 4p suét giam va can duoc tinh ché
theo phuong phap séc ky silicagel (gradien tir 20% dén 80% etyl axetat trong iso-hexan) dé tao
ra hop chit ¢6 cong thic 8b néu & d muc. "H NMR (400MHz, DMSO-de) 8 10,12 (s, 1H), 9,56
(s, 1H), 8,29 (dd, J =82 Hz, J = 1,1 Hz, 2H), 787773 (m, 6H), 7,44-7,34 (m, 3H). LCMS
(m/z) 401,9 [M+H], Tr = 4,28 phut (Phuong phap LCMS 1).

Buéc 3: Toéng hop (E)-4-((4-amino-8-(4-(2-xyanovinyl)-2,6-diﬂorophenyl)quinazo1in-2-y1)-
amino)benzonitril (hop chét c6 cong thirc 8) (hdn hop E/Z = 3/2)

NH, NH,
SN o
L AN PN
N~ NH /0 N
F F — F F
O : Cs,CO3
CH,Cl,
‘ nhiét 6 trong phong
07 f Z \
\l o )
N Hop chat ¢6 cong thirc 8
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Xezi cacbonat (2,5 g, 7,69mmol) dugc bd sung vao dung dich chtra hop chét c6 cong thic
8b (74mg, 0,18mmol) va dietyl (xyanometyl)phosphonat (30ul, 0,18mmol) trong diclometan
khan (25ml) va dung méi duoc loai ra tir tir trong diéu kién 4 ap suét giam & 30°C. Hén hop phan
ung tao thanh duoc dé yén qua dém & nhiét do trong phong. Piclometan duoc bd sung vao cdn
va céc chit rin duoc loc bo. Dung mdi duoc loai bo trong diéu kién &p suat giam va can duoc
tinh ché theo phuong phép sic ky 16ng cao ap (HPLC) (cdt didu ché Phenomenex Gemini 10
micron C18, 250 x 21,2mm, 10ml/pht, gradien tir 10% dén 100% axetonitril trong nuéc) dé tao
ra hop chit ¢ cdng thirc 8 néu & dé muc & dang hdn hop gdm cac chét ddng phan E/Z theo ty 1é
3/2. '"H NMR déi véi chét dong phan E (400MHz, DMSO-dg) § 9,54 (s, 1H), 8,29 — 8,24 (m,
2H), 7,84 (d, J=2,4 Hz, 1H), 7,82 — 7,78 (m, 2H), 7,72 (d, J= 7,3, 2H), 7,66 (d, J=17,8 Hz, 2H),
7,43 -7,39 (m, 2H), 7,38 —7,33 (m, 1H), 6,77 (d, J = 16,7 Hz, 1H). LCMS (m/z) 424,9 [M+H],
Tr = 3,46 phut (Phuong phap LCMS D).

Vidu9

(E)-S-((4-amino-8-(4-(2-xyanoviny1)-2,6-dimetylphenyl)quinazolin-2-yl)amino)picolinonitril -
Hop chit c6 cong thirc 9

NH,
SN
N/)\NH
=
SN
N = \l
1]
N

Bude 1: Téng hop 5-((4-amin0-8-bromquinazolin42-yl)amino)picolinonitril (hop chét c6 cong
thirc 9a)
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NH,
=
[N NH,
AN
NH, NN
SN I PR
| Y N N~ “NH
~
N cil —mm8 Br yZ
Br isopropanol [
180 °C N

\l ]
N Hop chat c6 cong thirc 9a

Hdn hop gdm 8-bromo-2-cloquinazolin-4-amin (500mg, 1,9mmol, do Ark Pharm Inc
cung cdp, AK-28702) va Staminopicolinonitril (253mg, 2,1mmol, do Ark Pharm Inc cung cép,
AK-26123) trong isopropanol (10ml) dwgc lam tang nhiét do trong khi quyén argon trong vi
song & 180°C trong thoi gian 8 gio. Hdn hop phan ng nay dugc gidm nhigt do dén nhiét do
trong phong va san phdm ran duoc loc bo va rira bang isopropanol lanh va sau d6 bang dietyl ete
va hexan d& tao ra hop cht c6 cong thirc 9a. 'H NMR (400MHz, DMSO-ds) 8 9,98 (s, 1H), 9,35
(dd, J=2.6, 0,7 Hz, 1H), 8,85 (dd, J= 8,7, 2,6 Hz, 1H), 8,17 (dd, J = 8,2, 1,3 Hz, 1H), 8,03 (dd,
J=1.6, 13 Hz, 1H), 7,95 — 7,91 (m, 2H), 7,23 — 7,10 (m, 2H). LCMS (m/z) 343,2 [M+H], Tr =
2,31 phat (Phuong phap LCMS 2).

Bude 2: Téng hop (E)-S—((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-y1)a-

mino)picolinonitril (hgp chét ¢ cong thirc 9)

o. 0
B
NH, NH,
\N/kNH ! SNTONH
Cl % ‘ B O — |
KsPO
N 3PO4 N
N PAClL(dtbpf) N
I DMF:H,0 (85:15) “ I
90°C

3 N Hop chét c6 cong thirc 9
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Hop chét ¢6 cong thirc 9a (150mg, 0,44mmol), hop chit co cong thic lc (498mg,
1,76mmol), kali phosphat triaxit (560mg, 2,64mmol) va 1,1'-bis(di-fert-butylphosphino)feroxen
paladi diclorua (57mg, 0,09mmol) dugc hoa tan trong hén hop N,N-dimetylformamit:nuée (theo
ty 18 85:15, 25ml) trong khi quyén argon. Hn hop phan tmg nay dugc dun néng & 90°C trong
thoi gian 1 gio. Hon hop phan ng nay duoc gidm nhiét do dén nhiét do trong phong va pha
loging bing nudc va etyl ax.etat. Lép hitu co duge tach. Lép nude dugce rira bang mdt luong bd
sung etyl axetat. C4c chét hitu co két hgp dugc rira hai 1an bing nudc mudi va lam khé trén
magie sulfat. Cac dung moi duogc loai bd trong diéu kién 4p suét giam va cin dugc tinh ché theo
phuong phép sic ky trén silicagel (gradien tir 0% dén 40% etyl axetat va metanol (4/1) trong iso-
hexan). Céc dung moi dugc loai bé trong diéu kién p suit giam va cin rin dugc xir ly bing hén
hop gdm hexan/dietyl ete (5:1) trong bé am thanh trong thoi gian 5 phut, loc bo va rira bing
hexan dé tao ra hop chét cé cong thirc 9 néu & d& muc. 'H NMR (400MHz, DMSO-d) 6 9,70 (s,
1H), 8,74 (d, J= 2,5 Hz, 1H), 8,24 — 8,15 (m, 2H), 7,72 (d, J= 16,7 Hz, 1H), 7,49 (d, J= 7,6 Hz,
3H), 7,40 — 7,30 (m, 2H), 6,51 (d, J = 16,7 Hz, 1H), 1,90 (s, 6H). LCMS (m/z) 418,3 [M+H], Tr
= 2,47 phut (Phuong phap LCMS 2).

Vidu 10

(E)-6-((4-amin0-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)nicotinonitril -
Hop chét c6 cong thirc 10

Ha

N
(X
\N)\NH

Tong hop  (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-

nicotinonitril (hop chét cé cong thiic 10)
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NH,
Z\| NH2

Xantphos
DIPEA N Il
I NMP N
N

o I :
120°C N hop chat ¢4 cong thirc 10

N
0 - OO
Pd(OAC), S~
x

Hop chit ¢ cong thirc 2a (820mg, 2,45mmol), 6-aminonicotinonitril (875mg, 7,35mmol,
do Ark Pharm Inc cung cap, AK-32349), N,N-diisopropyletylamin (2,53g, 19,6mmol), (9,9-
dimetyl-9H-xanten-4,5- d1yl)b1s(d1phenylphosphm) (142mg, 0,25mmol) va paladi (II) axetat
(55mg, 0,25mmol) dugc két hop trong khi quyén argon trong N-metyl-2-pyrolidon (40ml). Hon
hop phan tmg nay dugc dun néng & 120°C trong binh d4y kin trong thoi gian 4 gid. Hon hop
phan ng nay dugc giam nhiét o dén nhiét do trong phong va pha lodng bing nudc va etyl
axetat. L6p hitu co dugc tach va duoc rira hai 1an bé‘mg nude mudi, 1am kho trén magie sulfat,
0,05 thé tich hexan tuong dwong dugc bd sung vao va hdn hop nay duoc loc qua ldp silicagel
2cm ma duge rira bang mot lugng bd sung etyl axetat. Cac chét hitu co két hop dwoc ¢6 xudng
trong didu kién 4p suat giam. Can thd duoc xir Iy bang hdn hop dietyl ete/diclometan (theo ty 18
1:1) trong bé 4m thanh trong thoi gian 5 phut. Chét rin duoc loc bd va dugc rira hai 1dn bing
dietyl ete va mot lan béng hexan dé tao ra hop chét c6 cong thirc 10 néu & dé muc. 'H NMR
(400MHz, DMSO-ds) 8 9,38 (s, 1H), 8,57 (dd, J = 2,4, 0,8 Hz, 1H), 8,20 (dd, J = 8,3, 1,4 Hz,
1H), 7,95 (dd, J= 9,0, 0,8 Hz, 1H), 7,73 (d, J = 16,7 Hz, 1H), 7,55 — 7,51 (m, 3H), 7,44 — 7,36
(m, 2H), 6,53 (d, J = 16,7 Hz, 1H), 1,90 (s, 6H). LCMS (m/z) 418,3 [M+H], Tr = 1,82 phut
(Phuong phap LCMS 2). '

Vidu 11

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)pyridazin-3-

cacbonitril - Hop chét c6 cong thirc 11
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Ha
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\N)\NH
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SN
XN I
N
|1
N

Téng hop  (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-
pyridazin-3-cacbonitril (hgp chét c6 cong thirc 11)
NH,

2\ H,

N
11
/JN\ N / N
N |
N~ ~ClI |N| \NJ\NH

=
U
Pd(OAc), )
N
ll

=z

=

adad
Y

Xantphos
DIPEA
If ' NMP
N 120°C

|Nl
hop chét ¢6 cong thic 11

Hop chit ¢6 cong thic 2a (20mg, 0,06nimol), 6-aminopyridazin-3-cacbonitril (22mg,
0,18mmol, do Matrix Scientific cung cip, 112287), N,N-diisopropyletylamin (62mg, 0,47mmol),
(9,9-dimetyl-9 H-xanten-4,5-diyl)bis(diphenylphosphin) (3mg, 0,006mmol) va paladi (II) axetat
(Img, 0,006mmol) duoc két hop trong khi quyén argon trong N-metyl-2-pyrolidon (2ml). Hon
hop phan ting nay dugc dun néng & 120°C trong binh d4y kin trong thoi gian 1 gio. Hon hop
phan tng nay duoc giam nhiét do dén nhiét do trong phong va tinh ché theo phuong phép sic ky
long cao 4p (HPLC) sic ky dao pha (0% dén 100% axetonitril trong nuéc véi 0,1% axit
trifloaxetic) dé tao ra mudi TFA cta hop chét c6 cong thire 11. "H NMR (400MHz, DMSO-dg) §
8,35 (bs, 1H), 8,09 (bs, 1H), 7,78 — 7,39 (m, 6H), 6,54 (d, J = 16,7 Hz, 1H), 1,93 (s, 6H). LCMS
(m/z) 419,3 [M+H], Tr = 2,03 phat (Phuong phap LCMS 2).

-104-



32884

Vidu 12

(E)—S-((4-amino-8-(4-(2-xygnovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)pyrazin-2-

cacbonitril - Hop chit ¢6 cong thirc 12

NH,

N
9@
1

\NJ\NH

Téng hop (E)-5-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-
pyrazin-2-cacbonitril (Hop chét c6 cong thirc 12)

P
I
o

NH,
Z\
N ¢
N- Cl N~ NH
9 - <
Pd(OAC), NW)
XN II]

_\ﬁ

Ho
N

=z
/

N
=
o |

Z=

NS
N Xantphos
DIPEA
Il NMP I
N 120°C £ s A ,
N hop chat c6 cong thirc 12

Hop chéit c6 céng‘:i' thirc 2a (20mg, 0,06mmol), S-aminopyrazin-2-cacbonitril (22mg,
0,18mmol, do Ark Pharm Inc cung cip, AK-21935), N,N-diisopropyletylamin (62mg,
0,47mmol), (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (3mg, 0,006mmol) va paladi
(II) axetat (1mg, 0,006mmol) duoc két hop trong khi quyén argon trong N-metyl-2-pyrolidon
(1ml). Hon hop phan tmg nay duoc dun néng & 120°C trong binh day kin trong thdi gian 3 gio.
Hon hop phan tng nay duoc giam nhiét dd dén nhiét do trong phong va tinh ché theo phuong
phép sic ky déo pha (0% dén 100% axetonitril trong nudc véi 0,1% axit trifloaxetic) dé tao ra

mudi TFA cta hop chit ¢ cong thuc 12. '"H NMR (400MHz, DMSO-dg) & 8,98 (bs, 1H), 8,36
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(bs, 1H), 7,85 — 7,28 (m, 6H), 6,59 (d, J = 15,6 Hz, 1H), 1,94 (s, 6H). LCMS (m/z) 419,3
[M+H], Tr = 1,89 phut (Phuong phéap LCMS 2).
Vidy 13

(E)-6-((8-(4-(2-Xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)nicotinonitril - Hop cht

L
|
\N)\NH

c6 cong thuc 13

Buéc 1: Tong hop (E)-3-(4-(2-cloquinazolin-8-yl)-3,5-dimetylphenyl)acrylonitril (Hop chat c6
cong thic 13a)

N N
S - U
N™ “Cl KsPO4
Br PdCl,(dtbpf)
DMF:H,0 (85:15) N
50°C

il .
N Hop chat c6 cong thuc 13a

Hdn hop gdm 8-bromo-2-cloquinazolin (500mg, 2,05mmol, do Ark Pharm Inc cung cip,
AK-27609), hop chit c6 cong thic lc (776mg, 2,67mmol), kali phosphat triaxit (633mg,
3,08mmol) va 1,1'-bis(di-téft-butylphosphino)feroxen paladi diclorua (134mg, 0,21mmol) dugc
hoa tan trong hdn hop N,N-dimetylformamit:nuéc (theo ty 1& 85:15, 10ml) trong khi quyén
argon. Hn hop phan ting nay duoc nang nhiét d6 1én dén 50°C trong thoi gian 2 gid. Hn hop
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phan tng nay duoc giam nhiét do dén nhiét do trong phong va pha loing bing nudc va etyl
axetat. Lop hitu co duoc tach va dugc rua hai lan béng nudc mudi, 1am khé trén magie sulfat,
0,5 thé tich twong dwong hexan duge bd sung vao va hén hop nay dugc loc qua 16p silicagel 2cm
ma duoc rira bang mot lu(_)‘n:g hén hop hexan/etyl axetat bd sung (theo ty 18 1/1). Céc chét hitu co
két hop dugc c6 xudng trong didu kién 4p suit giam va cin duoc xir Iy bang dietyl ete trong bé
4m. San phim rén dugc loc bd va dugc rira hai lan bang dietyl ete va mot 1an bang hexan dé tao
ra hop chét c6 cong thirc 13a néu & d&& muc. "H NMR (400MHz, DMSO-ds) § 9,70 (s, 1H), 8,30
(dd, /=17,1,2,5 Hz, 1H), 7,99 — 7,84 (m, 2H), 7,66 (d, J= 16,7 Hz, 1H), 7,49 (s, 2H), 6,50 (d, J
= 16,7 Hz, 1H), 1,85 (s, 6H). LCMS (m/z) 320,1 [M+H], Tr = 1,40 phat (Phuong phap LCMS
3).

Bu6c 2: Téng hop (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)a-

mino)nicotinonitril (hop chét c6 cong thirc 13)

NH,
S LI
2N
Pd(OAc), U

Z=

Y

Xantphos
N
DIPEA X II]
I NMP N
N 80°C \

N hop chit c6 cong thirc 13

Hop chit c6 cong thic 13a (508mg, 1,60mmol), 6-aminonicotinonitril (567mg,
4,77mmol, do Ark Pharm Inc cung cdp, AK-32349), N,N-diisopropyletylamin (1,64g,
12,71mmol), (9,9-dimetyl;9H—xanten-4,5-diyl)bis(diphenylphosphin) (93mg, 0,16mmol) va
paladi (II) axetat (36mg, 2),16mmol) duoc két hop trong khi quyén argon trong N-metyl-2-
pyrolidon (10ml). Hon hop phan tng nay dugc dun néng & 80°C trong binh day kin trong thoi
gian 30 phit. Hdn hop phan tmg nay duoc giam nhiét do dén nhiét d trong phong va pha lofing
bing nudc va etyl axetat. Lép hitu co dugc tach va duoc rira hai 1an bang nude mudi, lam kho
trén magie sulfat, 0,5 thé tich twong duong hexan dwogc bd sung vao va hdn hop nay dugc loc
qua 16p silicagel 2cm ma dugc rira bing mdt lugng hdn hop hexan/etyl axetat bd sung (theo ty 18

1/1). Céc chét hitu co két hop dugc ¢d xudng trong didu kién ap suit giam. Can thd duoc xir Iy
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bang dietyl ete trong bé 4m thanh trong thoi gian 5 phut. Chat réin duoc loc bo va duoc ria hai
1an bang dietyl ete va mot 1an bing hexan dé tao ra hop chét c6 cong thic 13 néu & d& muc. 'H
NMR (400MHz, DMSO-dg) & 10,85 (s, 1H), 9,52 (s, 1H), 8,66 (dd, J = 2,3, 0,9 Hz, 1H), 8,10
(dd, J = 8,0, 1,4 Hz, 1H), 7,92 (dd, J = 8,9, 0,9 Hz, 1H), 7,85 — 7,70 (m, 2H), 7,65 (dd, J = 8,1,
7,1 Hz, 1H), 7,57 — 7,48 (m, 3H), 6,56 (d, J = 16,7 Hz, 1H), 1,89 (s, 6H). LCMS (m/z) 403,2
[M+H], Tr = 1,48 phat (Phuong phap LCMS 3).

Vidu 14

(E)-6-((8-(4-(2-xyanovinyl)"§'—2,6—dimetylphenyl)-6-ﬂ0quinazolin—2-yl)amino)nicotinonitril - Hop

g \N)\NH

chét c6 cong thiic 14

Buéc 1: (E)-3-(4-(2-clo-6-floquinazolin-8-yl)-3,5-dimetylphenyl)acrylonitril (Hop chét ¢6 cong
thirc 14a)
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IN' Hop chét c6 cong thuc 14a

Hon hop gdm hop chit ¢6 cong thic 1c (100mg, 0,35mmol), 8-bromo-2-clo-6-flo-
quinazolin (100mg, 0,38mmol, do Ark Pharm Inc cung cip, AK-93358), 1,1'-bis(di-tert-butyl-
phosphino)feroxen paladi diclorua (50mg, 0,08mmol) va kali phosphat triaxit monohydrat
(200mg, 0,77mmol) trong y,N-dimetylformamit (3ml) va nuéc (0,3ml) duge lam ting nhiét do
trong khi quyén argon & nhiét d6 80°C trong thoi gian 30 phat. Hon hop phan tmg nay duoc lam
bay hoi dén khé va cin duoc tinh ché theo phuong phap sic ky trén silicagel. N6 dugc dua vao
sic ky trén silicagel (gradien tir 0% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chit c6
cdng thirc 14a. LCMS (m/z) 337,9 [M+H], Tr = 4,52 phat (Phuong phap LCMS 1).
Buéc 2: Tbdng hop  (£)-6-((8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-floquinazolin-2-yl)-

amino)nicotinonitril (hop chat c6 cong thirc 14)

NH,

F Z \|
sk
N Cl

Pd(OAc),
S Xantphos
DIPEA
Il NMP
N 100°C

-

hop chét c6 cong thirc 14
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Hop chét co céné thirc 14aa (100mg, 0,30mmol), 6-aminonicotinonitril (200mg,
1,68mmol, do Ark Pharm Inc cung cép, AK-32349), N,N-diisopropyletylamin (0,5ml,
2,86mmol), (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (180mg, 0,31mmol) va
paladi (II) axetat (40mg, 0,18mmol) dugc két hop trong khi quyén argon trong N-metyl-2-
pyrolidon (3ml). Hon hop phan Gng nay dugc dun néng & 100°C trong binh day kin trong thoi
gian 1 gid. Hon hop phan tng ndy duoc giam nhiét do dén nhiét do trong phong va mot cach
truc tiép dugc tinh ché theo phuong phap sic ky trén silicagel (gradien tir 60% dén 100% etyl
axetat trong iso-hexan va sau d6 gradien tir 0% dén 20% metanol trong etyl axetat) dé tao ra hop
chét c6 cong thirc 14 néu & dé& muc. '"H NMR (400MHz, DMSO-dq) & 9,62 (s, 1H), 8,77 (dd, J =
2,3, 0,8 Hz, 1H), 8,08 — 7,99 (m, 1H), 7,99 — 7,91 (m, 1H), 7,87 (d, J = 16,7 Hz, 1H), 7,68 (s,
2H), 7,65 — 7,60 (m, 1H), 7,60 — 7,53 (m, 1H), 7,36 (d, J = 8,2, Hz, 1H), 6,68 (d, /= 16,7 Hz,
1H), 2,01 (s, 6H). LCMS (m/z) 420,9 [M+H], Tr = 4,62 phut (Phuong phap LCMS 1).

Vidu 15

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-2,4-

dimetylnicotinonitril - Hop chat c6 cong thirc 15

Ha

N
L
\NJ\NH

Téng hop (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-2,4-

dimetylnicotinonitril (hgp chit c6 cong thic 15)
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Hop chét c6 cong thiic 2a (20mg, 0,06mmol), 6-amino-2,4-dimetylnicotinonitril (26mg,
0,18mmol, do Key Organics Ltd cung cép, 1X-0933), N,N-diisopropyletylamin (622mg,
0,48mmol), (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (4mg, 0,006mmol) va paladi
(1) axetat (Img, 0,006mmol) dugc két hop trong khi quyén argon trong N-metyl-2-pyrolidon
(Iml). Hdn hop phéan Gmg ny dugc dun néng & 120°C trong binh déy kin trong thoi gian 4 gio.
Hén hop phan (mg nay duoc gidm nhiét d6 dén nhiét do trong phong va pha loding bang nudc va
etyl axetat. Lép hitu co duoc tach va dugce rira hai 1an bang nudc mudi, 1am khd trén magie
sulfat va dung dich nay dudc loc qua 16p silicagel 2cm ma dugc rira bing mot lwong bd sung etyl
axetat. Cac chét hitu co két hop dugc c6 xudng trong diéu kién 4p sudt giam. Can thé dugc xir ly
bang dietyl ete trong bé am thanh trong thoi gian 5 phat. Chét rén duoc loc bo va duoc rira hai
ldn bang dietyl ete va mot 1an bing hexan dé tao ra hop chét ¢6 cong thic 15 néu & dé muc. 1H
NMR (400MHz, DMSO-d6) 8 9,56 (bs, 1H), 9,29 (bs, 1H), 8,44 (d, J = 8,0 Hz, 1H), 7,99 — 7,47
(m, 5H), 7,41-7,10 (m, 1H), 6,55 (d, J = 16,7 Hz, 1H), 2,41 (bs, 3H), 1,96 (s, 6H), 1,62 (bs, 3H).
LCMS (m/z) 446,4 [M+H], Tr = 1,19 phut (Phuong phap LCMS 3).

Vidu 16

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-2-

metylnicotinonitril - Hop chét c6 cong thirc 16
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Téng hop (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-2-
metylnicotinonitril (hop chat c6 cong thic 16)

=~ N A
i /
N Cl
O Pd(OAc),

X Xantphos
DIPEA
Il NMP
N 120°C

Hop chét c6 cong thirc 16

Hop chét ¢6 cong thirc 2a (20mg, 0,06mmol), 6-amino-2-metylnicotinonitril (24mg,
0,18mmol, do Ark Pharm Inc cung cdp, AK-78835), N,N-diisopropyletylamin (622mg,
0,48mmol), (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (4mg, 0,006mmol) va paladi
(II) axetat (Img, 0,00émnfE)l) duoc két hop trong khi quyén argon trong N-metyl-2-pyrolidon
(1ml). H6n hop phan tmg nay duoc dun néng & 120°C trong binh day kin trong thdi gian 4 gio.
Hdn hop phan ting nay dugc giam nhiét do dén nhiét do trong phong va pha loding bing nudc va
etyl axetat. Lép hitu co duge tich va duoc rira hai 1an bing nudc mubi, 1am khd trén magie
sulfat va dung dich nay dugc loc qua 16p silicagel 2cm ma duge rira baing mot luong bd sung etyl
axetat. Cac chat hitu co két hop duoc c6 xubng trong diéu kién 4p sudt giam. Can thd duoc xir Iy
bﬁng dietyl ete trong bé am thanh trong thoi gian 5 phat. Chat rdn dugc loc bo va duge rira hai
14n bang dietyl ete va mot 1in bang hexan dé tao ra hop chét c6 cong thiic 16 néu & d& muc. 'H
NMR (400MHz, DMSO-dg) 8 10,92 (s, 1H), 9,55 (s, 1H), 9,10 (s, 1H), 8,46 (dd, J = 8,3, 1,3 Hz,
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1H), 8,19 (d, J = 2,2 Hz, 1H), 7,89 — 7,73 (m, 3H), 7,69 (s, 2H), 7,32 (d, J = 2,2 Hz, 1H), 6,68
(d, J = 16,7 Hz, 1H), 2,37 (s, 3H), 1,95 (s, 6H). LCMS (m/z) 432,4 [M+H], Tr = 1,15 phut
(Phuong phép LCMS 3).

Vidu 17

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-5-
metylnicotinonitril - Hop chat c6 cong thirc 17

NH,
/ N
|
\N)\NH
N/
(T

N If
N
ll
N

Tdng hop (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-5-
metylnicotinonitril (hop chét ¢6 cong thic 17)
: NH,

Ha

-~ N H2
|

N N
[ N
\NJ\CI \NJ\NH

N
g v
Pd(OAc), O g
Xantphos
X
DIPEA N |l
N
\f
N

Y

Il NMP

120° £ 1 A ,
0°C Hop chat c6 cong thirc 17

Hop chét c6 cong thirc 2a (20mg, 0,06mmol), 6-amino-5-metylnicotinonitril (24mg,
0,18mmol, do Ark Pharin Inc cung cdp, AK-25043), N,N-diisopropyletylamin (622mg,
0,48mmol), (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (4mg, 0,006mmol) va paladi
(IT) axetat (Img, 0,006mmol) dugc két hop trong khi quyén argon trong N-metyl-2-pyrolidon
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(1ml). Hn hop phan tmg nay dugc dun néng & 120°C trong binh dy kin trong thoi gian 4 gio.
Hon hop phan (ing nay duoc giam nhiét d6 dén nhiét d6 trong phong va pha lodng bing nude va
etyl axetat. Lop hitu co difoc tich va duge rira hai lan bang nudc mudi, 1am khé trén magie
sulfat va dung dich nay dugc loc qua 16p silicagel 2cm ma duge rira bang mét luong bd sung etyl
axetat. Cac chat hitu co két hop duoc ¢ xudng trong didu kién &p suat giam. Cin tho duogc xtr Iy
bang dietyl ete trong bé& 4m thanh trong thdi gian 5 phut. Chét rén duoc loc bé va dugc rira hai
I4n bang dietyl ete va mot 1an bing hexan dé tao ra hop chit ¢6 cong thirc 17 néu & d& muc. 'H
NMR (400MHz, DMSO-ds) & 10,92 (s, 1H), 9,55 (s, 1H), 9,10 (s, 1H), 8,46 (dd, J = 8,3, 1,3 Hz,
1H), 8,25 — 8,13 (m, 1H), 7,91 — 7,72 (m, 3H), 7,69 (s, 2H), 7,35 — 7,29 (m, 1H), 6,68 (d, J =
16,7 Hz, 1H), 2,37 (s, 3H), 1,95 (s, 6H). LCMS (m/z) 432,4 [M+H], Tr = 1,19 phut (Phuong
phap LCMS 3).

Vidu 18

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-4-

metylnicotinonitril - Hop chat c6 cong thuc 18

NH,
CL)
\NJ\NH
N7
SAY

A I
N

I\

N

Téng hop (E)-6-((4-am{§r10-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin—2-yl)amino)-4-

metylnicotinonitril (hop chét c6 cong thic 18)
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NH,
NH, =~ "N NH,
X Y )
N |
N Cl H \N)\NH
N
< - Y
Pd(OAc), O N |
Xantphos
X
DIPEA X II]
l NMP N
N 120°C I\

N Hop chét c6 cong thirc 18

Hop chét c6 cong thiic 2a (20mg, 0,06mmol), 6-amino-4-metylnicotinonitril (24mg,
0,18mmol, do Ark Pharm Inc cung _cép, AK-80125), N,N-diisopropyletylamin (622mg,
0,48mmol), (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (4mg, 0,006mmol) va paladi
(IT) axetat (Img, 0,006mmol) dugc két hop trong khi quyén argon trong N-metyl-2-pyrolidon
(1ml). Hon hop phan mg nay duoc dun néng & 120°C trong binh dy kin trong thoi gian 4 gid.
Hén hop phéan tng nay dugc giam nhiét do dén nhiét do trong phong va pha losing bang nudc va
etyl axetat. Lop hitu co dwoc tich va dwoc rira hai 1an bing nudc mudi, 1am khd trén magie
sulfat va dung dich nay duoc loc qua 16p silicagel 2cm ma duoc rira bing mot luong bd sung etyl
axetat. Cac chat hiru co két hop dugc cb xudng trong diéu kién 4p suét giam. Ciin thd duge xir Iy
bang dietyl ete trong bé 4m thanh trong thdi gian 5 phut. Chét rin dugc loc bd va duge ria hai
14n bang dietyl ete va mot fan bing hexan dé tao ra hop chét c6 cong thirc 18 néu ¢ d& muc. 'H
NMR (400MHz, DMSO-dg) & 11,97 (bs, 1H), 9,55 (bs, 1H), 9,32 (bs, 1H), 8,48 — 8,37 (m, 1H),
7,90 — 7,62 (m, 5H), 7,52 — 7,43 (m, 1H), 7,32 — 7,23 (m, 1H), 6,69 (d, J= 16,7 Hz, 1H), 2,45 (s,
3H), 1,96 (s, 6H). LCMS (m/z) 432,3 [M+H], Tr = 1,25 phat (Phuong phap LCMS 3).

Vidu 19

(E)-4-((4-amino-6-clo-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)benzonitril
- Hop chét c6 cong thiic 19
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Cl

Budc 1: Téng hop axit 2-amino-3-bromo-5-clobenzoic (Hop chét c6 cong thirc 19a)

OH OH
Cl
Cl\©f§ - NBS o
NH, DMF, nhiét d¢ trong phong NH,
Br Hop chat c6 cong thiic 19a

Hén hop gdm axit 2-amino-5-clobenzoic (5g, 29mmol, do Ark Pharm Inc cung cp, AK-
26989) va N-bromosucxini?nit (5,4g, 30mmol) trong N,N-dimetylformamit (100ml) dugc khudy
& nhiét d§ trong phong trong thoi gian 14 gio. Hon hop phan tmg nay duogc rét vao nuée (400ml)
va san pham dugc chiét bang dietylete (400ml). Lép hitu co duge ria bang nude mudi (200ml),
1am kho trén natri sulfat, loc va c¢6 xubng trong diéu kién 4p sudt giam dé tao ra hop chét c6 cong
thirc 19a néu & d& muc. LCMS (m/z) 250,0 [M+H], Tr = 4,05 phuat (Phuong phap LCMS 1).
Budc 2: Téng hop 8-bromo-6-cloquinazolin-2,4(1H,3H)-dion (Hop chat c6 cong thirc 19b)

0]

OH )J\ O
Cl o HoN™ "NH, ‘ Cl NH
NH, 200°C l':li 0]
Br Br Hop chét c6 cong thiic 19b

Hbn hop gébm hop zhét c6 cong thuc 19a (5,3g, 21mmol) va ure (30g, 500mmol) dugc
lam ting nhiét do & nhiét do 200°C trong thoi gian 3 gid. Hon hop phan tmg nay duoc lam
ngudi, pha loding bang metanol (100ml) va san phim dugc loc bd. Chét rén dwoc rira bing nude
(50ml) va metanol (50ml) d& tao ra hop chét c6 cong thirc 19b néu & d& muc. LCMS (m/z) 275,0
[M+H], Tr = 3,32 phut (Phuong phép LCMS 1).

Buéc 3: Tong hop 8-bromo-2,6-dicloquinazolin-4-amin (hop chét c6 cong thirc 19¢)
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0 NH,
c NH POCIy/DMF NH, cl SN
_— -
N/&O 120°C ethanol N/)\CI
H r.t.

Br Br

Hop chét c6 cong thirc 19¢

Hdn hop gdm hop chit c6 cong thirc 19b (5,3g, 21mmol), phospho(V) oxyclorua (15ml)
va N,N-dimetylformamit (3 giot) dugc lam ting nhiét d¢ & nhiét d6 120°C trong thoi gian 14 gio.
Hén hop phan ing nay duogc 1am ngudi, rét vao nude (200ml) va san phim duoc loc b. Chat rén
duoc 1am kho trong chan khong trong thoi gian 2 gio, tao huyén phu trong dung dich etanol bio
hoa chira amoniac (50ml) va khudy & nhiét do trong phong trong thoi gian 14 gid. San phém rén
duoc loc bo dé tao ra hop chét c6 cong thirc 19¢ néu & ¢ myc. 'H NMR (400MHz, DMSO-dj)
88,65 (s, 2H), 8,47 (d, J= 2,2 Hz, 1H), 8,25 (d, J=2,2 Hz, 1H). LCMS (m/z) 291,9 [M+H], Tr =
3,86 phut (Phuong phap LCMS 1). '

Buéc 4: Tong hop (£)-3-(4-(4-amino-2,6-dicloquinazolin-8-yl)-3,5-dimetylphenyl)acrylonitril
(hop chat c6 cong thic 19d)

o. O
B
B3 /
NH» ; I
(¢]] SN -
N//kCI K3POy4
Br PdCly(dtbpf)
DMF:H,0 (10:1)
80°C

Hop chét c6 cong thirc 19d

Hon hop gdm hop chét ¢ cong thirc 19¢ (146mg, 0,5mmol), hop chét ¢ cong thic 1c
(170mg, 0,6mmol), kali phosphat triaxit monohydrat (230mg, Immol) va [1,1'-bis(diphenyl-
phosphino)feroxen] diclopaladi(Il), phitc véi diclometan (65mg, 0,1mmol) dugc hoa tan trong

hén hop gdm N,N-dimetylformamit va nudc (theo ty 1& 10:1, 5,5ml) trong khi quyén argon va
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hén hop nay duge khudy & 80°C trong thdi gian 30 phut. San phdm dugc tach bing cach sic ky
trén silicagel (gradien tir 80% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chit c6 cong
thirc 19d néu & & muc. LCMS (m/z) 369,0 [M+H], Tr = 4,30 (Phuong phap LCMS 1).

Buéc 5: Tong hop (E)-4-((4-amino-6-clo-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-

yl)amino)benzonitril (hop %hét c6 cong thuc 19)

NH,
NH,
NH,
L 9@
N~ >cl
Il SN7 O NH
C :
Pd(OAc), O é}
Xantphos
=
DIPEA X I[]
H NMP I N
100°C L . on ,
N hop chat c6 cong thirc 19

Hon hop gdm hop chét c¢6 cong thirc 19d (85mg, 0,23mmol), 4-aminobenzonitril (33mg,
0,28mmol, do Sigma—Aldriph cung cép), paladi(Il) axetat (10mg, 0,046mmol) va (9,9-dimetyl-
9H-xanten-4,5-diyl)bis(diphenylphosphin) (27mg, 0,046mmol) dugc hoa tan trong N-metyl-2-
pyrolidon (2ml) trong khi quyén argon. Sau do, N,N-diisopropyletylamin (174pl, Tmmol) dugc
bd sung vao qua xi lanh va hén hop phén mg nay dugc khudy & 100°C trong thoi gian 1 gio.
San pham duoc tach bing cach sic ky trén silicagel cuc nhanh (gradien tir 40% dén 60% etyl
axetat trong iso-hexan) va sau d6 dugc tinh ché lai bang cach séc ky dao pha cuc nhanh (ct da
nap trude 5,5g C-18 RediSep, gradien 5% dén 100%, axetonitril trong nu6c) dé tao ra hop chat
c6 cong thirc 19 néu & d& muc. 'H NMR (400MHz, DMSO-dg) 6 9,55 (s, 1H), 8,34 (d, J=2,3
Hz, 1H), 7,74 (d, J = 16,7 Hz, 1H), 7,66 (d, J = 8,9 Hz, 2H),7,55 (d, J = 2,3 Hz, 1H), 7,52 (s,
2H), 7,40 — 7,35 (m, 2H), 7,26 (d, J = 8,9 Hz, 2H), 6,55 (d, J = 16,7 Hz, 1H), 1,93 (s, 6H).
LCMS (m/z) 451,2 [M+H], Tr = 4,25 phut (Phuong phap LCMS 1).

b

Vidu20

(E)-6-((4-amin0-8-(4-(2-xyanovinyl)-2,6-dimetylﬁhenyl)-6-ﬂoquinazolin-2-yl)amino)nicotino-
nitril - Hop cht ¢6 cong thirc 20
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Buéc 1: Tong hop axit 2-amino-3-bromo-5-flobenzoic (Hop chét c6 cong thirc 20a)

OH OH
g F
F\T:::IilQO oNes o
NH, DMF, nhiét do trong phong NH,
Br Hop chat c6 cong thirc 20a

Hon hop gdm axit 2-amino-5-flobenzoic (10g, 65mmol, do Ark Pharm Inc cung cép,
AK-35193) va N-bromosucxinimit (12g, 67mmol) trong N,N-dimetylformamit (100ml) duoc
khudy & nhiét do trong phong trong thoi gian 14 gid. Hon hop phan tmg nay duoc rét vao nude
(500ml), san phdm rén duoc loc bo va rira bing nudc dé tao ra hop chét ¢6 cong thirc 20a néu &

d& muc. LCMS (m/z) 233,7 [M+H], Tr = 3,75 phut (Phuong phap LCMS 1).

Budc 2: Tong hop 8-bromo-6-floquinazolin-2,4(1H,3H)-dion (hop chét c6 cong thirc 20b)

t0
oo 3§ i
F o H,N NH, . F NH
NH, 200 °C ' H/L*o
Br Br Hop chét c6 cong thirc 20b

H&n hop gdm hop chét c6 cong thire 20a (12g, 51mmol) va ure (20g, 333mmol) duogc
1am ting nhiét do & nhiét d6 200°C trong thoi gian 3 gid. Hon hop phan tmg nay duoc 1am ngudi
va pha lofing bang nuéc (100ml). San pham rén duoc loc b va rira bing metanol (50ml) dé tao
ra hop chét c6 cong thirc 20b néu & dé muc. LCMS (m/z) 259,0 [M+H], Tr = 3,23 phit (Phuong
phap LCMS 1).
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Budc 3: Téng hop 8-bromo-2-clo-6-floquinazolin-4-amin (hop chat ¢6 cong thirc 20c)

NH,
F F
POCI3/DMF NN NH;
120 °C N/ cl etanol N/)\CI
Br nhiét d¢ trong phong Br

Hop chat c6 cong thirc 20c

Hén hop gdm hop chét co6 cong thic 20b (3g, 20mmol), phospho(V) oxyclorua (20ml) va
N,N-dimetylformamit (3 giot) dugc lam ting nhiét d§ ¢ nhiét do 120°C trong thoi gian 14 gio.
Hon hop phan tng nay dugc lam ngudi, rét vao hén hop nudce d4 (200ml) va san phdm rén dugc
loc bd. Chét rén duoc lam khé trong chan khong trong thoi gian 2 gid, tao huyén phi trong dung
dich etanol bdo hoa chira amoniac (100ml) va khudy & nhiét do trong phong trong thoi gian 14
gid. Hon hop phan ting nay duoc 1am bay hoi dén kho va cin rén duoc tao huyén phu trong
nuéce. San pham ran duge loc bé dé tao ra hop chét co cong thirc 20c néu & d& muc. 'H NMR
(400MHz, DMSO-ds) 88,59 (s, 1H), 8,46 (s, 1H), 8,19 (dd, J = 8,3, 2,7 Hz, 1H), 8,13 (dd, J =
9,2,2,7Hz, 1H). LCMS (m/z) 275,7 [M+H], Tr = 3,74 phut (Phuong phap LCMS 1).

Buéc 4: Tong hop (£)-3-(4-(4-amino-2-clo-6-floquinazolin-8-yl)-3,5-dimetylphenyl)acrylonitril
(hop cht c6 cong thirc 20d)

B/
=
NH, I
F SN -
N/)\CI KsPO,
Br PdCly(dtbpf)
DMF:H,0 (10:1)
80°C

Hop chét c6 cong thirc 20d

Hon hop gdm hop chit ¢6 cong thirc 20¢ (276mg, 1mmol), hop chét c6 cong thirc 1c
(340mg, 1,2mmol), kali phosphat triaxit rhonohydr'at (460mg, 2mmol) va [1,1'-bis(diphenylpho-
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sphino)feroxen] diclopaladi(Il), phitc véi diclometan (65mg, 0,1mmol) dugc hoa tan trong hon
hop gdém N,N-dimetylformamit va nude (theo ty 1¢ 10:1, 11ml) trong khi quyén argon va hdn
hop nay dugc khudy & 80°C trong thdi gian 30 phit. San phidm duogc tach bang cach sic ky trén
silicagel (gradien tir 80% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chit c6 cong thirc
20d néu & d& muc. LCMS (m/z) 352,9 [M+H], Tr - 4,12 phat (Phuong phap LCMS 1).

Budc 5: Téng hop (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-floquinazolin-2-
yl)amino)nicotinonitril (hop chit c6 cong thirc 20)

/N
\N

ik
w

* Pd(OAc),
Xantphos
DIPEA
NMP
100°C

Hop chét c6 cong thic 20
Hbn hop gdm hop chit ¢6 cong thirc 20d (176mg, 0,5mmol), 6-aminonicotinonitril

(178mg, 1,5mmol, do Ark Pharm Inc cung cdp, AK-32349), paladi(Il) axetat (22mg, 0,1mmol)
va (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (58mg, 0,Immol) dugc hoa tan trong
N-metyl-2-pyrolidon (5ml) trong khi quyén argon. Sau d6, N,N-diisopropyletylamin (348pl,
2mmol) duge bd sung vao qua xi lanh va hdn hop phan tmg nay duoc khudy & 100°C trong thoi
gian 1 gio. San pham duoc tach theo phuong phép sic ky trén silicagel (gradien tir 40% dén
100% etyl axetat trong iso-hexan) va sau dé dugc tinh ché lai bing cach sic ky dao pha cuc
nhanh (cot dd nap truée 5,5g C-18 RediSep, gradien 5% dén 100%, axetonitril trong nudc véi
0,1% TFA) dé tao ra hop chét ¢6 cong thirc 20 néu & dé muc & dang mudi TFA. '"H NMR
(400MHz, DMSO-ds) 6 9,56 (bs, 1H), 9,46 (bs, 1H), 8,40 — 8,20 (m, 2H), 8,02 — 7,84 (m, 1H),
7,82 (d, J = 16,6 Hz, 1H), 7,69 (s, 2H), 7,51 (bs, 1H), 7,42 (bs, 1H), 6,69 (d, J = 16,6 Hz, 1H),
1,98 (s, 6H). LCMS (m/z) 435,8 [M+H], Tr = 3,45 phit (Phuong phap LCMS 1).

Vidu 21
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(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-metylquinazolin-2-yl)amino)-

nicotinonitril - Hop chét ¢ cong thirc 21

Ha

N
9@
|
\N)\NH

Buéc 1: Téng hop axit 2-amino-3-bromo-5-metylbenzoic (Hop chét c6 cong thic 21a)

OH OH
NH, DMF, nhiét do trong phong NH,
Br Hop chat c¢6 cong thirc 21a

Hon hop gdm axit 2-amino-5-metylbenzoic (10g, 66mmol, do Ark Pharm, Inc cung cép
AK-34555) va N-bromosucxinimit (12g, 67mmol) trong N,N-dimetylformamit (100ml) duogc
khudy & nhiét d6 trong ph(‘)pg trong thoi gian 14 gid. Hon hop phan tng nay duogc rét vao nude
(500ml) va san phim rin duoc loc bo va rira bing nudc dé tao ra hop chit co cong thirc 21a néu
& @& muc. LCMS (m/z)229,80 [M+H], Tr = 3,87 phuat (Phuong phap LCMS 1).

Budc 2: Toéng hop 8-bromo-6-metquuinaiolin-2,4(1H,3H)-dion (hop chét c6 cong thirc 21b)

0]
OH Py O
H,N” “NH,
0 . NH
NH, 200 °C NSO
Br Br Hop chét c6 cong thirc 21b

Hdn hop gdm hop chit c6 cong thirc 21a (5g, 22mmol) va ure (30g, 500mmol) duge lam
tang nhiét do & nhiét do 200°C trong thoi gian 3 gid. Hon hop phan tmg nay dugc lam ngudi, va
pha lodng bang nudc (100ml). San phdm rin dugc loc b va rira bing metanol (50ml) va nude
(50ml) dé tao ra hop chét c6 cong thirc 21b néu & d& muc. LCMS (m/z) 254,7 [M+H], Tr = 3,19
phit (Phuong phap LCMS 1).
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Budc 3: Tong hop 8-bromo-2-clo-6-metylquinazolin-4-amin (hop chat c6 cong thirc 21c)

Cl NH,
‘120 °C N/ Cl etanol N/J\CI
Br nhiét d6 trong phong Br

Hop chét c6 cong thirc 21c¢

Hdn hop gdm hop chit c6 cong thirc 21b (5g, 20mmol), phospho(V) oxyclorua (15ml) va
N,N-dimetylformamit (3 giot) dugc lam ting nhiét d6 & nhiét do 120°C trong thoi gian 14 gio.
Hén hop phan g nay duoc 1am ngudi, rét vao hdn hop nudc da (200ml) va san pham rén duge
loc bo. Chét rén dugc lam khé trong chan khong trong thoi gian 2 gid, tao huyén phu trong dung
dich etanol bdo hoa chira amoniac (100ml) va khudy & nhiét do trong phong trong thoi gian 14
gio. San pham rén duoc loc bo dé tao ra hop chét c6 cong thuc 21c néu & dé muc. 'H NMR
(400MHz, DMSO-ds) 88,41 (s, 2H), 8,06 (d, J= 1,7 Hz, 1H), 8,01 (d, J = 1,7 Hz, 1H), 2,42 (s,
3H). LCMS (m/z) 271,8 [M+H], Tr = 3,65 phut (Phuong phap LCMS 1).

Buéc 4: Téng hop ;(E)-3-(4-(4-amino-2—c10-6-metquuinazolin-8-y1)-3,S-dimetylphenyl)-
acrylonitril (hop chit c6 cong thirc 21d)

0.0
B

/
pd

>\_

NH,

SN
N/)\CI KsPO,

Br ¥ PdCl(dtbpf)
DMF:H,0 (10:1)
80°C

| v
B &®aW,

I .
N Hop chat c6 cong thuc 21d

Hbn hop gdm hop chét ¢ cong thic 21c (273mg, 1mmol), hop chét c6 cong thirc 1c
(340mg, 1,2mmol), kali phosphat triaxit monohydrat (460mg, 2mmol) va [1,1'-bis(diphenylpho-

sphino)feroxen] diclopaladi(Il), phtrc véi diclometan (65mg, 0,1mmol) dugc hoa tan trong hdn
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hop gdm N,N-dimetylformamit va nuéc (theo ty 1& 10:1, 5,5ml) trong khi quyén argon va hén
hop nay phan img duoc khudy ¢ 80°C trong thdi gian 30 phut. San phdm dugc tich bing cach
sic ky trén silicagel (gradien tir 40% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chit c6
cong thirc 21d néu ¢ dé muc. LCMS (m/z) 348,9 [M+H], Tr = 4,17 phut (Phuong phép LCMS
1).

Budc 5: Téng hop (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-metylquinazolin-

2-yl)amino)nicotinonitril (hgp chét c¢6 cong thuc 21)

NH,
NH,
Z\ NH,
N sl |
A X
N Cl
| SN7NH
N
0 - s
Pd(OAC), S
Xantphos
=
DIPEA X ll
INI NMP I N
110°C £, s A ,
N Hop chat c6 cong thire 21

Hon hop gébm hop chét c6 cong thuc 21d (175mg, 0,5mmol), 6-aminonicotinonitril
(298mg, 2,5mmol, do Ark Pharm Inc cung cdp, AK-32349), paladi(Il) axetat (23mg, 0,1mmol)
va (9,9-dimetyl-9 H-xanten-4,5-diyl)bis(diphenylphosphin) (58mg, 0,1mmol) dugc hoa tan trong
N-metyl-2-pyrolidon (5ml) trong khi quyén argon. Sau do, N,N-diisopropyletylamin (435pul,
2,5mmol) duoc bd sung VE:O qua xi lanh va hén hop phan g nay dugc khudy & 110°C trong
thoi gian 6 gio. San phdm dugc tach bang cach sic ky trén silicagel (gradien tir 40% dén 100%
etyl axetat trong iso-hexan) va sau d6 dugc tinh ché lai bang cach séc ky dao pha cuc nhanh (cot
da nap trude 5,5g C-18 RediSep, gradien 5% dén 100%, axetonitril trong nudc véi 0,1% TFA)
dé tao ra hop chét ¢ cong thic 21 néu & d& muc & dang mudi TFA. '"H NMR (400MHz, DMSO-
ds) 8 9,51 (s, 1H), 9,31 (s, 1H), 8,33 — 8,24 (m, 2H), 7,82 (d, J = 16,7 Hz, 1H), 7,77 — 7,66 (m,
3H),7,58 — 7,50 (m, 1H), 7,45 — 7,36 (m, 1H), 6,69 (d, J = 16,7 Hz, 1H), 2,54 (s, 3H), 1,96 (s,
6H). LCMS (m/z) 432,0 [M+H], Tr = 3,56 phtt (Phuong phap LCMS 1).

Vidu22
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(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-nitroquinazolin-2-yl)amino)-

nicotinonitril - Hop chét ¢6 cong thirc 22

Ha

o N
+
o X
SNTONH

Z N
<
N
I
N

ll
N

Bude 1: Tong hop axit 2-amino-3-bromo-5-nitrobenzoic (Hop chét c6 cong thirc 22a)

(?' OH C|) OH
+ _ N+
NH, DMF, nhiét d9 trong phong NH,
Br Hop chét c6 cong thirc 22a

Hbn hop gdm axit i—amino-S-nitrobenzoic (5g, 27mmol, do Sigma-Aldrich cung c4p) va
N-bromosucxinimit (6g, 34mmol) trong N,N-dimetylformamit (100ml) duoc khudy & nhiét do
trong phong trong thoi gian 14 gio. Hon hop phéh rng nay duogc rét vao nude (500ml) va san
phdm rén duoc loc bo va ria bang nuéc dé tao ra hop chit c6 cong thirc 22a néu & d& muc.
LCMS (m/z)261,03 [M+H], Tr = 3,70 phut (Phuong phdp LCMS 1).

Budc 2: Tong hop 8-bromo-6-nitroquinazolin-2,4(1H,3H)-dion (hop chét cé cong thirc 22b)

0]
C‘)' OH JJ\ CI) O
+ HoN™ "NH BN
oN o 2 2 o NH
NH 200 °C u/go
Br Br Hop chét ¢6 cong thirc 22b

Hon hop gdm hop c:hét 6 cong thac 22a (5g, 22mmol) va ure (20g, 333mmol) duogc lam
téang nhiét do & nhiét do 200°C trong thoi gian 3 gid. Hon hogp phan tmg nay dugc lam ngudi, va
pha loing bang nudc (100ml). San phdm rén dudé loc bd va rira bang metanol (50ml) va nude
(50ml) d€ tao ra hop chit c6 cong thirc 22b néu & d& muc. LCMS (m/z) 286,2 [M+H], Tr = 3,21
phut (Phuong phap LCMS 1).
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Buéc 3: Tong hop 8-bromo-2-clo-6-nitroquinazolin-4-amin (hgp chét c6 cong thirc 22¢)

Cl

o o] o
N+ rll+ (')- NH2
120 °C N etanol
N O N//kCl

Br Br nhiét d6 trong phong L

Hop chit c6 cong thirc 22¢

Hén hop gdm hop chét c6 cong thirc 22b (5g, 17mmol), phospho(V) oxyclorua (15ml) va
N,N-dimetylformamit (4 giot) duoc lam tdng nhiét do & nhiét do 120°C trong thoi gian 14 gio.
Hon hop phan ting nay du(;c 1am ngudi, rét vao hdn hop nude d4 (200ml) va san pham rin dugc
loc bd. Chét rén duoc lam kho trong chan khong trong thoi gian 2 gid, tao huyén phi trong dung
dich etanol bdo hoa chira amoniac (100ml) va khudy & nhiét do trong phong trong thoi gian 14
gio. Hon hop phan tmg nay duoc cd xudng trong diéu kién &p sudt giam va nuée duge bd sung
vao. San phdm rin duogc loc bo dé tao ra hop chit ¢6 cong thirc 22¢ néu & d& muc. 'H NMR
(400MHz, DMSO-ds) & 9,34 (d, J = 2,4 Hz, 1H), 8,79 (d, J = 2,4 Hz, 1H). LCMS (m/z) 303,0
[M+H], Tr = 3,97 phut (Phuong phap LCMS 1).

Buéc 4: Tong hop  (E)-3-(4-(4-amino-2-clo-6-nitroquinazolin-8-y1)-3,5-dimetylphenyl)-
acrylonitril (hop chit c6 cong thuc 22d)

0. .0
B
o NH,
o
SR O ®
o NH
o 2 Ii N el
o” SN _
N/)\CI KsPO, O
Br PdCly(dtbpf)
DMF:H,0 (10:1) -
80°C I
N Hop chat ¢6 cong thirc 22d
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Hon hop gdm hop chét c6 cong thire 22¢ (152mg, 0,5mmol), hop chét c6 cong thic 1c
(170mg, 0,6mmol), kali phosphat triaxit monohydrat (230mg, Immol) va [1,1"-bis(diphenylpho-
sphino)feroxen] diclopaladi(II), phtc véi diclometan (33mg, 0,05mmol) dwoc hoa tan trong hdn
hop gdm N,N-dimetylformamit va nuéc (theo ty 1& 10:1, 5,5ml) trong khi quyén argon va hén
hop ndy phan ting duoc khudy & 80°C trong thoi gian 7 gio. San phdm duoc tach bang céach sic
ky trén silicagel (gradien tu 40% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chét ¢
cong thirc 22d néu & dé ml_jIC. LCMS (m/z) 379,9 [M+H], Tr = 4,40 phtt (Phuong phap LCMS
1).

Budc 5: Tong hop (E)-6—((4-amin0-8-(4-(2-xyanoViny1)-2,6-dimetylphenyl)-6-nitroquinazolin-2-
yl)amino)nicotinonitril (hgp chat c6 cong thirc 22)
NH,

~ "N
XN \l

o N
o
N A ee
N~ ¢l <
IN! N~ “NH

AN
Pd(OAC), U

Ha

AW,
Y

. Xantphos
DIPEA A \l
N il -
100°C L s A ,
00 N Hop chat ¢6 cong thic 22

Hén hop gém hop chit c6 cong thuc 22d (110mg, 0,29mmol), 6-aminonicotinonitril
(171mg, 1,45mmol, do Ark Pharm Inc cung cdp, AK-32349), paladi(Il) axetat (13mg,
0,06mmol) va (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) (34mg, 0,06mmol) dugc
hoa tan trong N-metyl-2-pyrolidon (5ml) trong khi quyén argon. Sau do, N,N-diisopropyletyl-
amin (514ul, 2,95mmol) dugc bd sung vao qua xi lanh va hdn hop phan ng nay dugc khudy &
100°C trong thoi gian 1 gid. San phdm duoc tach bing cach séc ky trén silicagel (gradien tir 40%
dén 100% etyl axetat trong iso-hexan) va sau d6 dugc tinh ché lai bing cach sic ky dao pha cuc
nhanh (cot dd nap trude 5,5g C-18 RediSep, gradien 5% dén 100%, axetonitril trong nudc véi
0,1% TFA) dé tao ra hopichAt c6 cong thitc 22 néu ¢ d& muc & dang mudi TFA. 'H NMR
(400MHz, DMSO-de) 6 9,43 (bs, 2H), 7,80 (d, J = 16,7 Hz, 1H), 7,77 — 7,50 (m, 7H),7,48 (bs,
1H), 6,53 (d, /= 16,7 Hz, 1H), 1,97 (s, 6H). LCMS (m/z) 463,0 [M+H], Tr = 3,98 phut (Phuong
phap LCMS 1).
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Vidu 23
(E)-6-((4,6-diamino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)nicotinonitril
- Hop chét c6 cong thirc 23

Ha

N
H,N / N
1

\N)\NH

Z "N
O
x|
[l
N

N

Tdng hop (E)-6-((4,6-diamino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-2-yl)-

amino)nicotinonitril (hgp chat c6 cong thirc 23)

Fe

MeOH/AcOH 10:1
nhiét d9 trong phong

Hop chét c6 cong thirc 23

Hop chit ¢ cong thirc 22 (20mg, 0,043mmol) dugc hoa tan trong hdn hgp metanol-axit
axetic (theo ty 1& 10:1, 2ml), bdt sit (20mg, 0,358mmol) duoc bd sung mdt 1anva hdn hop phan
ng nay dugc khudy & nhiét do trong phong trong thoi gian 24 gid. San phidm duoc tach theo
phuong phap sic ky trén silicagel (gradien tir 10% dén 30% metanol trong etyl axetat) va sau do
duoc tinh ché lai béng cach séc ky déo pha cuc nhanh (cot da nap trude 5,5g C-18 RediSep,
gradien 5% dén 100%, axetonitril trong nudc véi 0,1% TFA) dé tao ra hop chat co cong thurc 23
néu & & muc & dang mudi TFA. 'H NMR (400MHz, DMSO-ds) 8§ 9,22 (s, 1H), 9,04 (s, 1H),
8,26 — 8,21 (m, 1H), 7,82 (d, J = 16,6 Hz, 1H), 7,83 — 7,74 (m, 1H),7,68 (s, 2H), 7,51 (s, 1H),
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7,38 = 7,32 (m, 1H), 7,11 (s, 1H), 6,69 (d, J = 16,6 Hz, 1H), 1,98 (s, 6H). LCMS (m/z) 433,1
[M+H], Tr = 3,68 phiit (Phyong phap LCMS 1).

Vi dy 24

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-metoxyquinazolin-2-yl)amin0)—

nicotinonitril - Hop chét c¢6 cong thirc 24

Ha

N
i
|

\NJ\NH

o

/

Buéc 1: Téng hop axit 2-amino-3-bromo-5-metoxybenzoic (Hop chét c6 cong thirc 24a)

OH OH
/o\©\/§ o NBS 0 5
NH, DMF, nhiét d9 trong p'hbng NH,
Br Hop chét c6 cong thirc 24a

Hdn hop gém axit 2-amino-5-metoxybenzoic (3,95g, 23,6mmol, do Sigma-Aldrich cung
cap) va N-bromosucxinimit (4,2g, 23,6mmol) trong N,N-dimetylformamit (80ml) dugc khudy &
nhi¢t d§ trong phong trong:thdi gian 14 gid. Hon hop phan tng ndy duoc rét vao nuée (400ml)
va san phdm rin dugc loc Bé va rira bang nuée dé tao ra hop chit ¢ cong thirc 24a néu & dé
muc. LCMS (m/z) 245,8 [M+H], Tr = 4,06 phut (Phwong phap LCMS 1).

Bude 2: Tong hop 8-bromo-6-metoxyquihazolin-‘2v,4(1H,3H)-dion (hop chat ¢6 cong thirc 24b)

O
OH /U\ O
NH, 200°C ”/&O
Br Br Hop chét ¢6 cong thirc 24b
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Hén hop gdm hop chit ¢6 cong thirc 24a (2,19g, 8,9mmol) va ure (12g, 200mmol) duge
lam téng nhiét do & nhiét d6 200°C trong thoi gian 3 gid. Hon hop phan Ung nay duoc 1am
ngudi, va pha loding bang nue (100ml). San pham rén dugc loc bd va rira bing nuéc (50ml) dé
tao ra hop chét c6 cong thirc 24b néu & dé muc.

Budc 3: Tong hop 8-bromo-2-clo-6-metoxyquinazolin-4-amin (hop chit c6 cong thire 24c)

Cl
POCI3/DMF - SN NH; 0 SN
120 °C N/)\CI etanol /)\
H Br nhiét do trong phong N™ ~CI

Br
Hop chét c6 cong thirc 24c¢

Hén hop gdm hop chét cé cong thire 24b (2,45g, 9mmol), phospho(V) oxyclorua (10ml)
va N,N-dimetylformamit (5 giot) dugc dun néng & 120°C trong thoi gian 14 gio. Hon hop phan
ing nay dugc lam ngudi, rét vao hdn hop nude da (200ml) va san phdm rén duoc loc bd. Chit
rén duoc 1am kho trong chan khong trong thoi gian 2 gid, tao huyén phu trong dung dich etanol
bio hoa chira amoniac (100ml) va khudy & nhiét do trong phong trong thoi gian 14 gio. Hon hop
phan tng nay duoc c6 xudng trong didu kién &p suat giam va nudc (20ml) dugc bd sung vao.
San pham rén dugc loc bo dé tao ra hop chét c6 cong thire 24¢ néu & dé muc. LCMS (m/z) 287,7
[M+H], Tr = 4,33 phiit (Phuong phap LCMS 1).

BuSc 4: Tdéng hop (l%i)-3-(4-(4-amino-2-clo-6-metoxyquinazolin—8-y1)-3,5-dimetylpheny1)-
acrylonitril (hop chat c6 cong thirc 24d)
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0.0
B
=z
NH, ll
N/)\CI KsPO,
Br PdCl,(dtbpf)
DMF:H,0 (10:1)
80°C

Hop chét c6 cong thirc 24d

Hén hop gdm hop chét co cong thirc 24c (30mg, 0,Immol), hgp chat cé cong thic 1c
(34mg, 0,12mmol), kali phosphat triaxit monohydrat (46mg, 0,2mmol) va [1,1 '-bis(diphenylpho-
sphino)feroxen] diclopaladf?(H), phirc v6i diclometan (13mg, 0,02mmol) dugc hoa tan trong hdn
hop gbém N,N-dimetylformamit va nude (theo ty 1& 10:1, 2ml) trong khi quyén argon va hdn hop
ndy phan mg duogc khudy & 80°C trong thoi gian 30 phit. San phdm duoc tach bang cach sic ky
trén silicagel (gradien tir 50% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chét c6 cong
thirc 24d néu & d& muc. LCMS (m/z) 364,9 [M+H], Tr = 4,65 phut (Phuong phap LCMS 1).
Buéc 5: Tong hop (E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-metoxyquinaz-
olin-2-yl)amino)nicotinonitril (hop chat c6 cong thirc 24)

NH,

Z\| Hz

0 N
~ I
N~ °ClI O
. \N)\NH

ll
N

¢ N
Pd(OAc), s
Xantphos .
=z
DIPEA XN 11|
Il NMP N
N 100°C 'N’

Hop chit ¢6 cong thirc 24
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Hén hop gébm hop chét c6 cong thic 24d (15mg, 0,041mmol), 6-aminonicotinonitril
(24mg, 0,21mmol, do Ark Pharm Inc cung cdp, AK-32349), paladi(Il) axetat (4mg, 0,016mmol)
va (9,9-dimetyl-9H-xanten-4,5-diyl)bis(diphenylphosphin) ( 10mg, 0,016mmol) dugc hoa tan
trong N-metyl-2-pyrolidon (1ml) trong khi quyén argon. Sau dé, N,N-diisopropyletylamin (37pl,
0,21mmol) dugc bd sung vao qua xi lanh va hén hop phan img nay duoc khudy & 100°C trong
thoi gian 2 giv. San phm dugc tach bing cach sc ky trén silicagel (gradien tir 60% dén 100%
etyl axetat trong iso-hexan) va sau d6 duoc tinh ché lai béng cach séc ky dao pha cuc nhanh (cot
da nap trudc 5,5g C-18 RediSep, gradien 5% dén 100%, axetonitril trong nudc véi 0,1% TFA)
dé tao ra hop chét c6 cong thirc 24 néu & dé myc & dang mudi TFA. 'H NMR (400MHz, DMSO-
ds) 813,52 (bs, 1H), 11,99 (bs, 1H), 9,46 (bs, 1H), 9,26 (bs, 1H), 8,28 (s, 1H), 7,97 (s, 1H), 7,83
(d, J=16,7 Hz, 1H),7,70 (s, 2H), 7,62 — 7,48 (m, 2H), 7,42 — 7,36 (m, 1H), 6,69 (d, J=16,7 Hz,
1H), 3,95 (s, 3H), 1,98 (s, 6H). LCMS (m/z) 448,0 [M+H], Tr = 3,95 phuat (Phuong phap LCMS
1).

Vidu 25

(E)-4-((4-amino-6-bromo-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin—2-yl)amino)-
benzonitril - Hop chit c6 ¢ong thirc 25

Ha

N
Br / N
|

\N/kNH

N [
N

I

N

Budc 1: Tng hop axit 2-amino-5-bromo-3-iodobenzoic (Hop chét c6 cong thuc 25a)

OH OH
NH, ,;,DMF, nhiét d6 trong;ph(‘)ng NH,
I Hop chét c6 cong thirc 25a
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Hén hop gdm axit 2-amino-5-brombenzoic (1g, 4,6mmol, do Sigma-Aldrich cung cip)
va N-iodosucxinimit (1,9g, 8,4mmol) trong N,N-dimetylformamit (30ml) dugc khudy & nhiét do
trong phong trong thoi gian 48 gid. Hon hop phan tng nay duogc rét vao nude (100ml). San
phdm rén duoc loc bd va fl’la bang nuéc dé tao ra hop chét c6 cdng thirc 25a néu & d& muc.
LCMS (m/z) 341,9 [M+H],.";Tr = 4,53 phit (Phuong phdp LCMS 1).

Buéc 2: Téng hop 6-bromo-8-iodoquinazolin-2,4(1 H,3 H)-dion (hop chét c6 cong thirc 25b)

O
OH /U\ @)
Br 0 HoN NH2 Br NH
NH, 200 °C ”’&o
I I Hop chat ¢ cong thire 25b

Hon hop gém hop chit c6 cong thiic 25a (1,2, 3,5mmol) va ure (10g, 166mmol) duoc
lam tdng nhiét d 6 nhiét do 200°C trong thoi gian 3 gio. Hon hop phan ung nay dugc lam
ngudi, va pha lodng biang nuéc (100ml). San phim rén duoc loc bod va ria bang metanol (50ml)
va nuéce (50ml) dé tao ra hqp chét c6 cong thirc 25b néu & dé muc.

Buéc 3: Tong hop 6-brom(;};2-clo-8-iodoquinazolin—4-amin (hop chét c6 cong thirc 25c¢)

Cl

NH,
Br NH POCI/DMF BN ANy NH; Br W
N/&O 120 °C N/)\CI etanol /J\
I H i nhiét 4 trong phong N™ °CI

I
Hop chat c6 cong thirc 25¢

Hon hop gdm hop chét c6 cong thire 25b (5,33g, 14,5mmol), phospho(V) oxyclorua
(30ml) va N,N-dimetylformamit (3 giot) dugc 1am tang nhi€t do ¢ nhiét 4o 120°C trong thoi gian
14 gio. Hon hop phan tmg nay duoc 1am ngudi, rét vao hdn hop nuée da (200ml) va san phim
rén duge loc bd. Chét rén dugc lam kho trong chan khong trong thoi gian 2 gid, tao huyén pha
trong dung dich etanol bad hoa chira amoniac (100ml) va khudy & nhiét do trong phong trong
thoi gian 14 gid. Hon hop phan ting nay dwoc b xudng trong didu kién &p sudt giam va duogc
dua vao budc sic ky cot silicagel (gradien tir 10% dén 50% etyl axetat trong iso-hexan) dé tao ra
hop chét c6 cong thire 25¢ néu & d& myc. 'H NMR (400MHz, DMSO-dg) 57,97 (d, J=2,4 Hz,
1H), 7,86 (d, /= 2,4 Hz, 1H), 6,78 (bs, 2H). LCMS (m/z) 383,9 [M+H], Tr = 5,98 phuat (Phuong
phap LCMS 1).
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Buéc 4: Tdéng hop (E)-3-(4-(4-amin0-6-bromo-2-cloquinazolin-8-yl)-3,S-dimetylphenyl)-

acrylonitril (hop chat c6 cong thirc 25 d) .

o. 0
B
=
NH, I
Br. N N N
N/)\Cl § KgPO,
I PdCl,(dtbpf)
DMF:H,O (10:1)

nhiét d6 trong phong

Hop chét c6 cong thire 25d

Hén hop gdbm hop chit c6 cong thirc 25¢ (120mg, 0,3 Immol), hop chét c6 cong thire 1c

(106mg, 0,37mmol), kali phosphat triaxit monohydrat (143mg, 0,62mmol) va [1,1'-bis(diphenyl-

phosphino)feroxen] diclopaladi(Il), phiic v6i diclometan (40mg, 0,062mmol) dugc hoa tan trong

hén hop gébm N,N-dimetylformamit va nudc (theo ty 18 10:1, 3ml) trong khi quyén argon va hon

hop nay phéan Gng dugc khudy & nhiét do trong phong trong thoi gian 24 gid. Hon hop phan tng

nay dugc t6i bang cach bo sung dung dich amoni clorua bdo hoa vao va san pham dugc tach

bang cach séc ky trén silicagel (gradien tir 30% dén 60% etyl axetat trong iso-hexan) dé tao ra

hop chat cé cong thitc 25d' néu & d& muc. LCMS (m/z) 412,8 [M+H], Tr = 4,62 phit (Phuong

phép LCMS 1).

Buéc 5: Tong hop (E)-4-((4-amino-6-br0mo-8-(4-(2-xyanovinyl)-2,6-dimetylpheny1)quinazo1in-

2-yl)amino)benzonitril (hgp chét c6 cong thirc 25)
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NH,

4 isopropanol
' 170°C

O
=
Y

N . ) Hop chét c6 cong thirc 25
Hon hop gom hop chat ¢6 cong thirc 25d (55mg, 0,13mmol) va 4-aminobenzonitril

(20mg, 0,17mmol, do Sigma-Aldrich cung c4p) trong isopropanol (2ml) dwgc lam ting nhiét do
trong diéu kién vi song & 170°C trong thoi gian 30 phit. Hén hop phan ung dugc ¢ xudng trong
diéu kién &p sudt giam va tinh ché bing cot séc ky trén silicagel (gradien tir 0% dén 100% etyl
axetat trong iso-hexan) dé tao ra hop chét c6 cdng thirc 25 néu & d&& muc. '"H NMR (400MHz,
DMSO-ds) 6 9,57 (s, 1H), 8,47 (d, J= 2,2 Hz, 1H), 7,75 (d, J = 16,7 Hz, 1H), 7,68 — 7,63 (m,
3H), 7,52 (s, 2H), 7,32 — 7,21 (m, 2H), 6,56 (d, J = 16,7 Hz, 1H), 1,92 (s, 6H). LCMS (m/z)
495,1 [M+H], Tr=4,58 phgt (Phuong phap LCMS 1).

Vidu26

(E)-S-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-ﬂoquinazolin-2-yl)amino)pyrazin-2-
cacbonitril - Hop chét c6 cong thuc 26

NH,
F / \
\NJ\NH
A N
r

Téng hop (E)-S-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-ﬂoquinazolin-2-yl)-

amino)pyrazin-2-cacbonitril (hop chat ¢ cong thirc 26)
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-

—Z
=z
o

=~ "N
|
I \NJ\NH
N
. ~ N
Pd(OAc), N
Xantphos
DIPEA XN |l
NMP I N
100°C £, 1+ A ,
N Hop chat c6 cong thirc 26

Hop chét co cong thie 20d (92mg, 0,21mmol), S-aminopyrazin-2-cacbonitril (60mg,
0,50mmol, do Ark Pharm Inc cung cép, AK-21935), N,N-diisopropyletylamin (174pl, 1,0mmol),
(9,9-dimetyl—9H—xanten-4,S}diyl)bis(diphenylphosphin) (24mg, 0,042mmol) va paladi (II) axetat
(9mg, 0,042mmol) dugc két hop trong khi quyén argon trong N-metyl-2-pyrolidon (2ml). H3n
hop phan tmg nay dugc dun néng & 100°C trong binh déy kin trong thoi gian 7 gi. Hon hop
phan {ing nay dugc giam nhiét d dén nhiét do trong phong, tinh ché theo phuong phép sic ky
trén silicagel (gradien tir 50% dén 100% etyl axetat trong iso-hexan) va sau dé duoc tinh ché lai
bing cach séc ky dao pha (5% dén 100% axetonitril trong nude véi 0,1% axit trifloaxetic) dé tao
ra mudi TFA cua hop chét c6 cong thie 26. "H NMR (400MHz, DMSO-d) § 9,10 (s, 1H), 8,20
(s, 1H), 7,74 (d, J= 16,7 Hz, 1H), 7,77 — 7,60 (m, 2H),7,57 (s, 2H), 6,56 (d, J = 16,7 Hz, 1H),
1,94 (s, 6H). LCMS (m/z) 436,9 [M+H], Tr = 3,59 phit (Phuong phap LCMS 1).

Vidu 27

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-6-ﬂoquinazolin—2-yl)amino)pyridazin-

3-cacbonitril - Hop chét c¢6 cong thic 27
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Téng  hop (E)-6-((4-amino-8-(4-(2-xyan0vinyl)-2,6-dimetylphenyl)-6-ﬂoquinazolin—2-yl)-

amino)pyridazin-3-cacbonitril (hop chét c6 cong thirc 27)

Ha

N
NH,
~ NH,
F SN Il F
OOy 9@
N7 el
INI \N*NH

Zz=2Z

0 : -
U
Pd(OAc), N
Xantphos
=
DIPEA N |l
I s NMP N
N ' 100°C | l

Hop chét c6 cong thire 27

Hop chat c6 cong thue 20d (92mg, 0,21mmol), 6-aminopyridazin-3-cacbonitril (60mg,
0,50mmol, do Matrix Scientific cung cap, 112287), N,N-diisopropyletylamin (174ul, 1,0mmol),
(9,9-dimetyl-9 H-xanten-4,5-diyl)bis(diphenylphosphin) (24mg, 0,042mmol) va paladi (II) axetat
(9mg, 0,042mmol) duoc két hop trong khi quyén argon trong N-metyl-2-pyrolidon (2ml). Hon
hop phén tmg nay dugc dun néng & 100°C trong binh ddy kin trong thoi gian 7 gio. Hon hop
phan ing nay dugc giam nhiét do dén nhiét d¢ trong phong, tinh ché theo phuong phap sic ky
trén silicagel (gradien tir 50% dén 100% ety axetat trong iso-hexan) va sau d6 duoc tinh ché lai
bang cach séc ky d4o pha (5% dén 100% axetonitril trong nude véi 0,1% axit trifloaxetic) dé tao
ra mudi TFA cta hop chét c6 cong thure 27. 'H NMR (400MHz, DMSO-dg) & 8,18 (bs, 1H), 8,06
(bs, 1H), 7,73 (d, J = 16,7 Hz, 1H), 7,71 - 7,58 (m, 2H), 7,54 (s, 2H), 6,55 (d, J = 16,7 Hz, 1H),
1,93 (s, 6H). LCMS (m/z) 436,9 [M+H], Tr = 3,73 phiit (Phuong phap LCMS 1).
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Vidu 28

(E)-4-((4-amino-8-(4-(2-xyan0vinyl)-2,6—dimetylphenyl)-5-metoxyquinazolin-2-
yl)amino)benzonitril - Hop chét c6 cong thirc 28

Ha

Y
1
|
\N)\NH
X Il
N
Il
N

Buéc 1: Tong hop 8-bromo;—5-metoxyquinazolin-2,4(1H,3H)-dion (hop chét c6 cong thiic 28a)

O
o oH )i Yoo o9
HoN™ NH,
0 . O NH
NH, 200 °C u’go
Br Br Hop chét c6 cong thirc 28a

Hbn hop gdm axit 2-amino-3-bromo-6-metoxybenzoic (2g, 8,1mmol, do Ark Pharm Inc
cung cép, AK137474) va ure (12g, 200mmol) dugc lam tang nhi€t do ¢ nhiét do 200°C trong
thoi gian 2 git. Hon hop phan img ndy duogc lam ngudi, va pha loing biang nudc (100ml). San
pham rén duoc loc bd va rira bang nudc (50ml) d tao ra hop chét c6 cong thirc 28a néu & @&
muc.

Buéc 2: Tong hop 8-brom0;2-clo-5-metoxyquinazolin-4—amin (hop chét c6 cong thirc 28b)

~N ~N
cl
o 9 S S0 NH,
NH POCIy/DMF S J\l\ NH; NN
N/go 120 °C N/ cl etanol //k
B H Br nhiét do trong phong N™ ~CI
]

Br

Hop chat c6 cong thie 28b
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Hon hop gdm hop chét c6 cdng thirc 28a (4,67g, 17mmol), phospho(V) oxyclorua (20ml)
va N,N-dimetylformamit (3 giot) dugc dun néng & 120°C trong thdi gian 14 gid. Hén hop phan
ng nay duoc 1am ngudi, rét vao hdn hop nude da (200ml) va san phdm rén dugc loc bo. Chét
rén dugc lam kho trong chan khong trong thoi gian 2 gid, tao huyén phu trong dung dich etanol
bao hoa chira amoniac (100ml) va khuy & nhiét do trong phong trong thoi gian 14 gid. Hon hop
phan Gng ndy duoc c6 xudng trong didu kién &p suit giam va cin rin duoc dua di chibt biang
axeton. Dung dich axeton dugc c6 xudng trong diéu kién &p suét giam dé tao ra hop chit ¢6 cong
thirc 28b néu & d& muc. 1H,%NMR (400MHz, DMSO-djs) 68,66 (s, 1H), 8,26 (s, 1H), 8,02 (d, J =
8,7 Hz, 1H), 6,95 (d, J = 8;7 Hz, 1H), 3,98 (s, 3H). LCMS (m/z) 288,1 [M+H], Tr = 3,74 phut
(Phuong phap LCMS 1).

Buéc 3: Téng hop (E)-3-(4-(4-amirio-2-cloQS-metoxyquinazolin-8-yl)-3,5-dimetylphenyl)-
acrylonitril (hgp chat c6 cong thirc 28c¢)

B/
-
SO NH, I
SN TN
N/)\CI KsPO,
Br PACl,(dtbpf)
DMF:H,0 (10:1)
80°C

Hop chit c6 cong thirc 28¢

Hon hop gdm hop chét c6 cong thirc 28b ( 100mg, 0,35mmol), hop chit cé cong thirc 1c
(118mg, 0,42mmol), kali phosphat triaxit monohydrat (159mg, 0,69mmol) va [1,1"-bis(diphenyl-
phosphino)feroxen] diclopaladi(II), phtrc v6i diclometan (23mg, 0,035mmol) duge hoa tan trong
hdn hop gdm N,N-dimetylformamit va nuéc (theo ty 18 10:1, 5ml) trong khi quyén argon va hdn
hop nay phan tng dugc khudy & 80°C trong thoi gian 30 phit. San phdm dugc tach bang cach

séc ky trén silicagel (gradien tir 60% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chét c6
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cong thirc 28c néu ¢ d& muc. LCMS (m/z) 364,9 [M+H], Tr = 4,38 phut (Phuong phap LCMS
1).

Budée 4: Téng hop (E)-4__}f-((4-amino-8-(4-(2-xyanovinyl)—2,6—dimetylphenyl)-5-metoxyquinaz-
olin-2-y1)amino)benzonitril3(hc_)p chét c6 cong thic 28)

- NH,
O NH,
N

SO0 N
N
@ 94
~
N~ ¢l
Il \NJ\NH
g :
Pd(OAc), O %5
Xantphos
=
DIPEA XN Ii]
N
Il
N

Ha
|

[I] NMP

N
0° .
1oec Hop chat c6 cong thirc 28

Hén hop gdm hop &hét co cong thire 28¢ (37mg, 0,1mmol), 4-aminobenzonitril (60mg,
0,5mmol, do Sigma-Aldrich cung cép), paladi(Il) axetat (4mg, 0,02mmol) va (9,9-dimetyl-9H-
xanten-4,5-diyl)bis(diphenylphosphin) (12mg, 0,02mmol) dugc hoda tan trong N-metyl-2-
pyrolidon (2ml) trong khi quyén argon. Sau dé, N,N-diisopropyletylamin (87pl, 0,5mmol) duoc
b sung vao qua xi lanh va hdn hop phan ng nay duoc khudy & 110°C trong thoi gian 6 gio.
San pham dugc tach bing cach séc ky trén silicagel (gradien tir 50% dén 100% etyl axetat trong
iso-hexan) va sau d6 dugc tinh ché lai bang cach séc ky dao pha cuc nhanh (cot da nap trude
5,58 C-18 RediSep, gradien 5% dén 100%, axetonitril trong nuéc véi 0,1% TFA) dé tao ra hop
chét c6 cong thirc 28 néu & d& muc & dang muéi TFA. 'H NMR (400MHz, DMSO-dg) § 7,90 —
7,65 (m, 3H), 7,71 (d, J = 16,7 Hz, 1H), 7,58 — 7,45 (m, 4H), 7,07 (s, 1H), 6,55 (d, J = 16,7 Hz,
1H), 4,07 (s, 3H), 1,95 (s, 6H) LCMS (m/z) 447,0 [M+H], Tr = 3,85 phut (Phuong phap LCMS
D). '

Vidu 29

(E)-6-((4-amino-8-(4-(2-xyanoviny1)-2,6-dimetylphenyl)-5 -metoxyquinazolin-2-yl)amino)-

nicotinonitril - Hop chét ¢6 cong thirc 29
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Téng  hop (E)-6-((4-a-1:nino-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-5—metoxyquinazolin-2-

yDamino)nicotinonitril (hgp chét c6 cong thirc 29)

“ NH,

NH,
SN |
I
N
ll \N/k
N

Pd(OAc), N |
Xantphos
DIPEA
NMP
110°C

Y
\
=

=
Hop chit c6 cong thirc 29

Hop chét ¢6 cong tﬁirc 28c¢ (37mg, 0,1mmol), 6-aminonicotinonitril (60mg, 0,5mmol, do
Ark Pharm Inc cung cép, AK-32349), N,N-diisopropyletylamin (87pl, 0,5mmol), (9,9-dimetyl-
9H-xanten-4,5-diyl)bis(diphenylphosphin) (12mg, 0,02mmol) va paladi (II) axetat (4mg,
0,02mmol) duoc két hop trong khi quyén argon trong N-metyl-2-pyrolidon (2ml). Hén hop phan
ung nay duoc dun néng & 110°C trong binh day kin trong thoi gian 6 gid. Hon hop phan ung nay
duoc giam nhiét do dén nhiét do trong phong, tinh ché theo phuong phap sic ky trén silicagel
(gradien tir 50% dén 100% etyl axetat trong iso-hexan) va sau d6 dugc tinh ché lai bing céch séc
ky déo pha (5% dén 100% axetonitril trong nuéc vé6i 0,1% axit trifloaxetic) dé tao ra mudi TFA
cua hop chit c6 cong thire 29. 'H NMR (400MHz, DMSO-dj) 6 13,31 (bs, 1H), 11,92 (bs, 1H),
9,49 (s, 1H), 9,09 (s, 1H), 8,27 (d, J = 8,4 Hz, 1H), 7,82 (d, J = 16,7 Hz, 1H), 7,77 (d, J = 9,2
Hz, 1H), 7,68 (s, 2H), 7,55~ 7,40 (m, 2H), 7,30 (d, J = 8,4 Hz, 1H), 6,69 (d, J = 16,7 Hz, 1H),
4,13 (s, 3H), 1,97 (s, 6H). ﬁCMS (m/z) 448,0 [M+H], Tr = 3,60 phut (Phuong phap LCMS 1).
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Vidu 30

(E)-4-((8-(4-(2-xyanovinyl)—2,6-dimetylphenyl)-4-(metylamino)quinazolin-2-yl)amino)-
benzonitril - Hop chét ¢6 cng thirc 30

“NH
99
[
\N/kNH
A l;
N
1
N

Buéc 1: Tong hop 8-bromo-2-clo-N-metylquinazolin-4-amin (Hop chét c6 cong thic 30a)

cl “NH
N CH3NH, / EtOH . N
N//kCI nhiét d¢ trong phong N//kCl
Br Br Hop chét c6 cong thirc 30a

8-bromo-2,4-dicloquinazolin (556mg, 2mmol, do Ark Pharm Inc. cung cp, AK-28703)
dugc hoa tan trong 6ml dung dich chira 20% metylamin trong etanol va hdn hop phan ung nay
duoc khudy & nhiét do trong phong trong thoi gian 15 phut. C4c chét bay hoi dugc loai bo trong
didu kién ap sudt gidm va cin rin dugc tao huyén phu trong nuéc. San phém rin duoc loc bo va
rlra bang nude (3 x 5ml) va pentan (3 x 5Sml) d tao ra hop chét ¢ cong thirc 30a néu & d& muc.
'HNMR (400MHz, DMSO-dj) & 8,96 (d, J= 4,7 Hz, 1H), 8,19 (dd, J=8,3 Hz, J= 1,2 Hz, 1H),
8,11 (dd, /J=17,7Hz, J= 1,2 Hz, 1H), 7,42 (t, J= 17,9 Hz, 1H), 3,00 (d, J= 4,3 Hz, 3H). HRMS:
(ESI+) theo tinh toan CoHgN3BrCl [M+H] 271,9585, theo thir nghiém 271,9585. LCMS (m/z)
272,0 [M+H], Tr 3,80 phiit (Phuong phép LCMS 1).
Buéec 2: Tbng hop (E)-3-(4-(2-01o-4-(metylamino)quinazolin-8-yl)-3,S-dimetylphenyl)-
acrylonitril (Hop cht c6 cong thirc 30b)
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N™ cl KsPO,
Br PdCl,(dtbpf)
DMF:H,0 (85:15)
80°C

Hop chét c6 cong thire 30b

Hén hop gdm hop chét c6 cong thire 30a (110mg, 0,4mmol), hop chét c6 cong thirc 1c
(147mg, 0,52mmol), kali phosphat triaxit monohydrat (138mg, 0,6mmol) va [1,1"-bis(dipheny-
Iphosphino)feroxen] diclopaladi(Il), phtrc v6i diclometan (26mg, 0,04mmol) duoc hoa tan trong
hén hop gbém N,N-dimetylformamit va nudc (85:15, Sml) trong khi quyén argon va hdn hop nay
phan Gng dugc khudy & 80°C trong thoi gian 20 phit. Hon hop phan ing nay duge co xudng
trong diéu kién &p sudt giam va san phim dwoc tach bang cach sic ky trén silicagel (gradien tir
50% dén 80% etyl axetat trong iso-hexan) dé tao ra hop chét ¢ cdng thirc 30b néu & d& muc. 'H
NMR (400MHz, DMSO-dg) § 8,88 (d, J = 4,4 Hz, 1H), 8,25 (dd, J = 8,2 Hz, J = 1,5 Hz, 1H),
7,67 - 17,58 (m, 2H), 7,53 (dd, J = 7,2 Hz, J = 1,5 Hz, 1H), 7,43 (s, 2H), 6,46 (d, J = 16,7 Hz,
1H), 3,01 (d, J = 4,4 Hz, 3H), 1,85 (s, 6H). HRMS: (ESI+) theo tinh toan C2oHisN4Cl [M+H]
349,1215, theo thir nghiém 349,1216. LCMS (m/z) 349,1 [M+H], Tr 4,51 phut (Phuong phép
LCMS 1). _
Buéc 3: Téng hop (E)—4-((8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-4-(metylamino)quinazolin-2-

yhamino)benzonitril (Hop chit c6 cong thirc 30)
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¥ Pd(OAG),
Xantphos
DIPEA
[l NMP
N 110°C

O
Y

Hop chét c6 cong thic 30

Hén hop gdm hop chit c6 cong thac 30b (52mg, 0,15mmol), 4-aminobenzonitril (90mg,
0,75mmol, do Sigma-Aldrich cung cép), paladi(Il) axetat (20mg, 0,064mmol) va (9,9-dimetyl-
9H-xanten-4,5-diyl)bis(diphenylphosphin) (40mg, 0,064mmol) duoc hoa tan trong N-metyl-2-
pyrolidon (3ml) trong khi quyén argon. Sau dé, N,N-diisopropyletylamin (150ul, 0,85mmol)
duoc bd sung vao qua xi lanh va hdn hop phan tmg nay duoc khudy & 110°C trong thoi gian 3
gi®. Hon hop phan ting nay dugc cb xudng trong diéu kién &p suét giam va san phdm duoc tach
bang cach sic ky trén silicagel (gradien tir 80% dén 100% etyl axetat trong iso-hexan) va sau do6
dugc tinh ché lai bing cé&l sic ky d4o pha cuc nhanh (cOt dé nap trude 5,5g C-18 RediSep,
gradien 0% dén 100%, axetonitril trong nuéc) dé tao ra hop chét c6 cdng thirc 30 néu & dé muc.
'H NMR (400MHz, DMSO-ds) 6 9,54 (s, 1H), 8,31 (d, /= 4,3 Hz, 1H), 8,11 (d, J= 8,4 Hz, 1H),
7,77 -1,70 (m, 3H), 7,51 (s, 2H), 7,46 (d, J= 7,5 Hz, 1H), 7,35 (t, J = 7,7 Hz, 1H), 7,27 (d, J =
8,8 Hz, 2H), 6,54 (d, /= 16,7 Hz, 1H), 3,06 (d, J = 4,3 Hz, 3H), 1,90 (s, 6H). HRMS: (ESI+)
theo tinh todn Co;H3N[M+H] 431,1979, theo thir nghiém 431,1977. LCMS (m/z) 431,2 [M+H],
Tr 3,67 phut (Phuong phap LCMS 1).

Vidu 31

(E)-6-((8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-4-(metylamino)quinazolin-2-

yh)amino)nicotinonitril - Hgp chit c6 cong thirc 31
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Tdng hop (E)-6-((8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-4-(metylamino)quinazolin-2-yl)-

amino)nicotinonitril (Hop chit c6 cong thirc 31)

¥ NH2

Pd(OAc),

N
Xantphos
DIPEA N I
il NMP N
N 110°C Il C
N Hop chat c6 cong thirc 31

Hon hop gdm hop chét c6 cong thie 30b (52mg, 0,15mmol), 6-aminonicotinonitril
(90mg, 0,75mmol, do Ark Pharm Inc cung cip, AK- -32349), paladi(Il) axetat (20mg,
0,064mmol) va (9,9- dlmetyl 9H-xanten-4,5-diyl)bis(diphenylphosphin) (40mg, 0,064mmol)
dugc hoa tan trong N-metyl-2-pyrolidon (3ml) trong khi quyén argon. Sau dé, N,N-diisopropy]-
etylamin (150, 0,85mmol) duoc bd sung vao qua xi lanh va hén hop phan ing nay dugc khudy
0 110°C trong thoi gian 4 giv. Hon hop phan ing ndy dugc cd xudng trong diéu kién 4p sut
giam va san pham duoc tach bang cach sic ky trén silicagel (gradien tir 80% dén 100% etyl
axetat trong iso-hexan) va sau d6 duoc tinh ché lai bang cach sic ky déo pha cuc nhanh (cot d3
nap trude 5,5g C-18 RediSep, gradien 0% dén 100%, axetonitril trong nudce vai 0,1% axit triflo-
axetic) dé tao ra mudi TFA cia hop chét c6 cong thic 31 néu & dé muc. 'H NMR (400MHz,
DMSO-dg) 8 13,53 (s, 1H), 12,28 (s, 1H), 10,13 (s, 1H), 8,41 (d,J=8,4 Hz, 1H), 8,29 (d, J=8,8
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Hz, 1H), 7,88 — 7,80 (m, 2H), 7,80 — 7,72 (m, 1H), 7,71 (s, 2H), 7,59 — 7,49 (m, 1H), 7,46 — 7,41
(m, 1H), 6,70 (d, J = 16,7 Hz, 1H), 3,21 (d, J= 4,4 Hz, 3H), 1,96 (s, 6H). HRMS: (ESI+) theo
tinh todn CysHxoN7[M+H] 432,1931, theo thr nghiém 432,1929. LCMS (m/z) 432,2 [M+H], Tr
3,53 phit (Phuong phap LCMS 1).

Vidu 32

(E)-4-((4-amino-8-(4-(2->£gfanovinyl)-2,6-dimetoxyphenyl)quinazolin-2-yl)amino)benzonitri1 -
Hop chit c6 cong thirc 32

NH,

2
X

Buéc 1: Tong hop 4-((4-arr‘1§ino-8-(trimetylstannyl)quinazolin-2-yl)amino)benzonitril (Hop chét
¢6 cong thire 32a)

NH, | . NH,
]
=N —Sn-Sn— =N
PN I A
N~ "NH — N~ "NH
Br Pd(PPh3), —Sn—
dioxan 3 I
100°C
ll \ )
N N Hop chat c6 cong thic 32a

Hexametylditin (1ml, 4,82mmol) duoc bd sung vao hén hop gdm hop chit 8a (1000mg,
2,94mmol) va tetrak1s(trlphenylphosphm)paladl(0) (200mg, 0,17mmol) trong dioxan khan (Sml)
trong khi quyén argon. Hon hop phén tng nay dugc nang nhiét d6 1én dén 100°C trong thoi gian
14 gi& trong khi quyén argon, sau d6 dugc giam nhiét 6 dén nhiét do trong phong va mot cach

tryc tiép duoc tinh ché theo phuong phép sic ky trén silicagel (gradien tir 25% dén 50% etyl
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axetat trong iso-hexan) dé tao ra hop chét c6 cong thirc 32a néu & dé myc. 'H NMR (400MHz,
DMSO-ds) § 9,42 (s, 1H), 8,08 — 8,18 (m, 3H), 7,73 (d, J = 9,9 Hz, 1H), 7,64 (d, J = 8,9 Hz,
2H), 7,51 (bs, 2H), 7,20 — 7,28 (m, 1H), 0,36 (s, 9H). LCMS (m/z) 4240 [M-H], Tr = 4,84 phut
(Phuong phap LCMS 1).

Budc 2: Téng hop (E)-3-(4-bromo-3,5-dimetoxyphenyl)acrylonitril (Hop chat c6 cong thirc 32b)

b X
Br o’P/\\N Br
o (0] O
_0O ONg — ~
t-BuOK, 2-MeTHF
0°C dén nhiét d6 trong phong
0% Z

lN| Hop chét c6 cong thirc 32b
Kali #-butoxit (12,32, 110mmol) duge bd sung tir tir vao dung dich chira 4-bromo-3,5-
dimetoxybenzaldehyt (24,5g, 100mmol, do Ark Pharm Inc. cung cp, AK-34641) va dietyl-
Xyanometyl phosphonat (18,6g, 105mmol) trong 2-metyltetrahydrofuran khan (400ml) ¢ 0°C
trong khi quyén argon. Hn hop phan ting dwgc khudy manh & 0°C trong thoi gian 1 gio va sau
d6 & nhiét do trong phong trong thoi gian 3 gid. Hon hop phan ng ndy dugc pha lodng bing etyl
axetat va duoc rira hai 1an bﬁng nude va mét 1an véi nude mudi. Lép hitu co duge 1am kho trén
MgSOq4 va, loc qua 16p silicagel 3cm ma duoc rira bang mot luong bd sung etyl axetat. Cac chét
hitu co két hop duoc co xudng trong diéu kién &p suat giam va cén ran duoc xir ly trong bé c6
song 4m thanh biang hdn hop hexan/dietyl ete (theo ty 1& 1/3) trong 3 phut. San phim rén dugc
loc bo va rira bang hexan dé tao ra hop chét c6 cdng thirc 32b néu & dé myc. '"H NMR (400MHz,
DMSO-dy) 8 7,61 (d, J = 167Hz 1H), 7,06 (s, 2H), 6,65 (d, J = 16,7 Hz, 1H), 3,87 (s, 6H).
LCMS (m/z) khdng cé tin hleu MS, Tr 2,50 phiit (Phuong phap LCMS 2).
Buéc 3: Téng hop (E)- 4-((4-am1no-8-(4-(2-xyan0vmy1)-2,6-dlmet0xyphenyl)quinazolin—Z-
yDamino)benzonitril (Hop chét c6 cong thuc 32)
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Hop chét c6 cong thurc 32

Hén hop gdm hop chét ¢6 cong thirc 32a (20mg, 0,047mmol), hop chat ¢6 cong thirc 32b
(20mg, 0,075mmol) va bis(tri-zert-butylphosphin)paladi(0) (20mg, 0,039mmol) trong N,N-
dimetylformamit (2ml) dugc 1am tdng nhiét d6 trong khi quyén argon & 100°C trong thoi gian 2
gid. Hon hop phan ing nay dugc c¢d xudng trong diéu kién &p suét giam, tinh ché theo phuong
phép sic ky trén silicagel (gradien tir 50% dén 100% etyl axetat trong iso-hexan) va sau dé duoc
tinh ché lai bang cach sic ky ddo pha cuc nhanh (c6t da nap truée 5,5g C-18 RediSep, gradien
0% dén 100%, axetonitril trong nu6e véi 0,1% TFA) dé tao ra mudi TFA cua hop chit c6 cong
thirc 32 néu & dé muc. 'H NMR (400MHz, DMSO-ds) 8 10,53 (bs, 1H), 9,72 — 9,53 (m, 2H),
7,88-7,83 (m, 2H), 7,77 (d J=16,7 Hz, 1H), 7,71 (d, J = 7,8 Hz, 2H), 7,58 (bs, 1H), 7,54 (bs,
1H), 7,41 -7,34 (m, 1H), 7,16 (s, 2H), 6,76 (d, J= 16,7 Hz, 1H), 3,72 (s, 6H). LCMS (m/z) 449,0
[M+H], Tr = 3,48 phut (Phuong phap LCMS 1.

Vidu 33

(E)-4-((8-(4-(2-xyanovinyl)-2,6-dimetoxyphenyl)quinazolin—2-yl)amino)benzonitril - Hop chét

¢6 cong thic 33
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Buéc 1: Tong hop 4-((8-(trimetylstannyl)quinazo1in-2-yl)amino)benzonitril (Hop chét c6 cong
thic 33a)

|
>N —Sn-Sn— >N
A | A
N NH — > N NH

Br Pd(PPhs), —Sn—
dioxan 2 |

¢ 110°C

Il Ul .
N N Hop chit c6 cong thirc 33a

Hexametylditin (1ml, 4,82mmol) dwoc b sung vao hén hop gbm 1la (1000mg,
3,07mmol) va tetrakis(triphenylphosphin)paladi(0) (200mg, 0,17mmol) trong dioxan khan (Sml)
trong khi quyén argon. Hon hop phan Gmg nay dugc nang nhiét do 1én dén 110°C trong thoi gian
4 gio trong khi quyén argon, sau d6 duoc gidm nhiét do dén nhiét do trong phong va mot cach
true tiép duoc tinh ché theo phuong phap sic ky trén silicagel (gradien tir 0% dén 30% etyl
axetat trong iso-hexan) dé tao ra hop chét ¢ cong thirc 33a néu & dé muc. '"H NMR (400MHz,
DMSO-ds) 3 10,53 (s, 1H), 9,47 (s, 1H), 8,34 (d, J = 8.8 Hz, 1H), 8,31 — 8,24 (m, 2H), 8,09 —
8,02 (m, 1H), 7,90 - 7,85 (m, 2H), 7,60 — 7,51 (m, 1H), 0,05 (s, 9H). LCMS (m/z) 409,0 [M+H],
Tr = 5,54 phiit (Phuong phdp LCMS 1).

Budc 2: Téng hop (E)-4-((8-(4-(2-xyanovinyl)-2,6-dimetoxyphenyl)quinazolin-2-yl)amino)b-
enzonitril (Hop chét c6 cong thirc 33)
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Hop chét c6 cong thic 33

Hén hop gom hop chét ¢6 cong thirc 33a (20mg, 0,048mmol), hop chit ¢ cong thirc 32b
(20mg, 0,075mmol) va bis(tri-z‘ert—butylphosphih)paladi(O) (20mg, 0,039mmol) trong N,N-
dimetylformamit (2ml) duoc 1am ting nhiét do trong khi quyén argon & 100°C trong thoi gian 2
gid. Hon hop phan tng nay dugc cd xudng trong didu kién ap suat giam, tinh ché theo phuong
phép séc ky trén silicagel (gradien tir 0% dén 50% etyl axetat trong iso-hexan) va sau d6 duoc
tinh ché lai bang cach séc ky do pha cuc nhanh (cot d4 nap trude 5,5 g C-18 RediSep, gradien
0% dén 100%, axetonitril trong nudc véi 0,1% TFA) dé tao ra mudi TFA cua hop chét ¢6 cong
thirc 33 néu & d&& muc. '"H NMR (400MHz, DMSO-de) 6 10,38 (s, 1H), 9,40 (s, 1H), 7,96 (dd, J=
8,1, 1,4 Hz, 1H), 7,78 — 7,85 (m, 3H), 7,71 (dd, J= 7,2, 1,4 Hz, 1H), 7,44 — 7,54 (m, 3H), 7,21
(s, 2H), 6,77 (d, J = 16,7 Hz, 1H), 3,62 (s, 6H). LCMS (m/z) 433,98 [M+H], Tr = 4,39 phut
(Phuong phap LCMS 1).

Vidu 34

(E)-6-((8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-4-ox0-3,4-dihydroquinazolin-2-yl)amino)-

nicotinonitril - Hop chat ¢ c6ng thirc 34
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Buéc 1: Téng hop 8-bromo-2-cloquinazolin-4(3H)-0n (Hop chét c6 cong thirc 34a)

Cl 0]
N NaOH NH
THF/nuéc (1:1)
N/)\CI nhiét d6 trong phong N//kCI
Br Br Hop chit c6 cong thirc 34a

Dung dich nuéc natri hydroxit (30ml, 0,2M, 6mmol) dugc bd sung vao dung dich chira
8-bromo-2,4-dicloquinazolin (556mg, 2mmol, do Ark Pharm Inc, cung cép, AK-28703) trong
tetrahydrofuran (30ml). HSn hop phan tng nay dugc khudy & nhiét do trong phong trong thoi
gian 0,5 gid. Sau d6, hén hop phan tng nay dugc axit héa bang axit axetic bing dén do pH=5va
cd xubng trong diéu kién ap suét giam. Nudc duoc bd sung vao va san phim rin dugce loc ra va
dugc rira béng nuée (3 x 20ml) dé tao ra hop chét c6 cong thuc 34a néu & @& myc. 'H NMR
(400MHz, DMSO-dy) § 13,51 (s, 1H), 8,15 (d, J= 7,8 Hz, 1H), 8,09 (d, J= 7,8 Hz, 1H), 7,42 -
7,51 (m, 1H). HRMS: (ESI+) theo tinh toan CsH4ON,BrCINa [M+Na] 280,9088, theo thu
nghiém 280,9089. LCMS (m/z) 259,0 [M+H], Tr 3,58 phut (Phuong phap LCMS D).

Buéc 2: Téng hop (E)-3-(4-(2-clo-4-oxo-3,4-dihydroquinazolin-8-yl)-3,S-dimetylphenyl)-
acrylonitril (Hop chét ¢6 cong thtrc 34b)
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Hop chit c6 cong thirc 34b

Hén hop gdm hop chit ¢ cdng thic 34a (74mg, 0,28mmol), hop chit ¢4 cong thirc 1c
(120mg, 0,42mmol), kali phosphat triaxit monohydrat (200mg, 0,87mmol) va [1,1"-bis(diphen-
ylphosphino)feroxen] diclopaladi(Il), phic vé6i diclometan (30mg, 0,05mmol) dugc hoa tan
trong hdn hop gdm N,N-dimetylformamit va nu6c (theo ty 1€ 10:1, 3,3ml) trong khi quyén argon
va hdn hop nay duoc khudy & 80°C trong thoi gian 2 gi. San phdm duoc tach bing c4ch séc ky
trén silicagel (gradien tir 0% dén 100% etyl axetat trong iso-hexan) dé tao ra hop chét ¢ cong
thirc 34b néu & dé muc. '"H NMR (400MHz, DMSO-ds) § 13,30 (bs, 1H), 8,16 (dd, /= 7,7, 1,8
Hz, 1H), 7,67 - 7,51 (m, 3H), 7,43 (s, 2H), 6,46 (d, J= 16,7 Hz, 1H), 1,88 (s, 6H). LCMS (m/z)
336,1 [M+H], Tr = 4,24 (Phuong phép LCMS 1).

Buéc 3: Téng hop (E)-6-((8-(4—(2-xyanovinyl)—2,6-dimetylphenyl)-4-oxo-3,4-dihydro-

quinazolin-2-yl)amino)nicotinonitril (Hop chét c6 cong thirc 34)
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‘ Hop chit ¢6 cong thirc 34
Hén hop gdm hop chét ¢6 cdng thic 34b (80mg, 0,24mmol), 6-aminonicotinonitril
(200mg, 1,68mmol, do Ark Pharm Inc cung cép, AK-32349), paladi(Il) axetat (20mg,
0,09mmol) va (9,9-dimetyl-9H—xanten—4,5-diyl)bis(diphenylphosphin) (100mg, 0,17mmol) duoc
hoa tan trong N-metyl-2-pyrolidon (3ml) trong khi quyén argon. Sau do, N,N-diisopropyletyl-
amin (1ml, 5,7mmol) dugc bd sung vao qua xi lanh va hdn hop phan ing nay dugc khudy &
100°C trong thoi gian 1 gio. San phdm duoc tach bang cach séc ky trén silicagel cuc nhanh
(gradien tr 0% dén 100% etyl axetat trong iso-hexan) va sau d6 dugc tinh ché lai bing cach sic
ky dao pha cuc nhanh (cot da nap trude 5,5g C-18 RediSep, gradien 0% dén 100% axetonitril
trong nude véi 0,1% axit ié‘riﬂoaxetic) dé tao ra mudi TFA cua hop chit ¢6 cong thirc 34. 'H
NMR (400MHz, DMSO-dg) § 12,16 (bs, 1H), 10,26 (bs, 1H), 8,74 (bs, 1H), 8,10 (dd, /=178,
1,6 Hz, 1H), 7,94 - 7,81 (m, 1H), 7,69 (d, J= 16,7 Hz, 1H), 7,59 — 7,36 (m, SH), 6,51 (d, J =
16,7 Hz, 1H), 1,94 (s, 6H). LCMS (m/z) 418,9 [M+H], Tr = 4,11 phut (Phuong phap LCMS 1).

Vidu 35

(E)-4-((4-amino-8-(4-(2-xyanovinyl)-2,6-dietylphenyl)quinazo1in-2-yl)amino)benzonitril - Hop

chét ¢6 cong thirc 35
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Budc 1: Tong hop (£)-3-(4-bromo-3,5-dietylphenyl)acrylonitril (Hop chét ¢ cdng thiic 35a)
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70°C Il ,
N Hop chat ¢6 cong thirc 35a
Paladi(Il) axetat (224mg, Immol), acrylonitril (1060mg, 20mmol), tri(o-tolyl)phosphin
(913mg, 3mmol) va trietylamin (4ml, 30mmol) dugc bd sung vao dung dich cha 2,5-dibromo-
1,3-dietylbenzen (2920mg, 10mmol, do Oakwood Products, Inc. cung cép - 034265) trong
axetonitril khan (25ml), sau d6 hén hop nay dugce suc argon va dun néng & 70°C trong thoi gian
3 gid. Hon hop phan ing ndy dugc loc qua xelit va thanh loc nay duoc rira bang tetrahydrofuran
(10ml). Dich loc duge 1am bay hoi sau d6 duoc hoa tan lai véi etyl axetat (50ml). Dung dich nay
duoc rira bing nude (50ml). Lép nuée duoc chiét ngugc bing etyl axetat (50ml). C4c chét hitu
co két hop dugc rira bing nuoc mudi (30ml), 1am kho trén natri sulfat, loc va ¢b trong diéu kiénv
&p suit giam dé tao ra cdn tho N6 dugc dua vao sic ky trén silicagel (gradien tir 0% dén 20%
etyl axetat trong iso-hexan) dé tao ra hop chét co cong thirc 35a néu & dé muc. '"H NMR
(400MHz, CDCL3) § 7,31 (d, J= 16,6 Hz, 1H), 7,12 (s, 2H), 5,86 (d, J= 16,6 Hz, 1H), 2,79 (q, J
=175 Hz, 4H), 1,22 (t, J = 7,5 Hz, 6H). LCMS (m/z) khong ¢ tin higu MS, Tr = 3,07 phut
(Phuong phdp LCMS 2).
Budc 2: Tong hop (E)-3-(3,5-dietyl-4-(4,4,5,S-tetrametyl-1,3,2-dioxaborolan-2-yl)phenyl)-
acrylonitril (Hop chét c6 cong thirc 35b)
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Hon hop gdm hop thét ¢6 cong thire 35a (300mg, 1,14mmol), 4,4,4'4'5.5 5" 5'-octam-
etyl-2,2'-bi( 1,3,2-dioxaborolan) (432mg, 1,70mmol), kali cachonat (471mg, 3,4mmol), paladi(II)
axetat (13mg, 0,06mmol) va di xyclohexyl(Z',6'-dimetoxy-[1,1'-biphenyl]-2-yl)phosphin (SPhos,
58mg, 0,14mmol) trong N,N-dimetylformamit khan (20ml) duoc suc argon va dun néng & nhiét
d6 100°C trong thoi gian 2 gio. Hon hop phan ing nay duoc loc qua xelit va thanh loc nay dugc
rira b%mg tetrahydrofuran (10ml). Dich loc duoc 1am bay hoi sau d6 duogc hoa tan lai véi etyl
axetat (50ml). Dung dich nay duoc rira bang nuéc (50ml). Lép nuée duoce chidt ngugc bing etyl
axetat (50ml). C4c chét hitu co két hop duoc rira bz‘?mg nuée mudi (30ml), 1am khd trén natri
sulfat, loc va ¢b trong diéu kién ap suét giam dé tao ra c@n thé ma duoc tinh ché theo phuong
phép séc ky trén silicagel (gradien tr 0% dén 15% etyl axetat trong iso-hexan) dé tao ra hop chat
c6 cong thic 35b. '"H NMR (400MHz, CDCl3) § 7,33 (d, J = 16,6 Hz, 1H), 7,04 (s, 2H), 5,85 (d,
J=16,6 Hz, 1H), 2,67 (q, J= 7,6 Hz, 4H), 1,38 (s, 12H), 1,20 (t, J=17,6 Hz, 6H). LCMS (m/z)
khong c6 tin higu MS, Tr = 3,07 phiit (Phuong phép LCMS 2). |
Bué6c 3: Téng hop (E)-3-(4-(4-amino-2-cloquinazolin-8-yl)-3,5-dietylphenyl)acrylonitril (Hop

chit c6 cong thirc 35¢)
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Hén hop gdm 8-bromo-2-cloquinazolin-4-amin (90mg, 0,35mmol, do Ark Pharm Inc
cung cép, AK-28702), hop chét c6 cong thirc 35b (130mg, 0,42mmol), kali phosphat triaxit
(96mg, 0,45mmol) va 1,1'-15is(di-tert-butylphosphino)feroxen paladi diclorua (23mg, 0,04mmol)
dugc hoa tan trong hdn hop N,N-dimetylformamit:nudc (theo ty 1& 80:20, Sml) trong khi quyén
argon. Hon hop phan ung nay dugc dun néng & 80°C trong thoi gian 60 phut. Hon hop phan g
nay dugc giam nhiét do dén nhiét d9 trong phong va pha lodng bing nuéc va etyl axetat. Lép
hitu co dugc tach va duoc rira hai 1an béng nuée mudi, 1am khé trén magie sulfat, 1 thé tich
tuong duong hexan dugc bd sung vao va hdn hop nay duoc loc qua 16p silicagel 2cm ma duoc
rira bang mot luong bd sung etyl axetat. Cac chit hitu co két hop dugce c6 xudng trong diéu kién
&p suit giam va cdn dugc xir ly bang hexan trong bé 4m. San pham rén duoc loc bo va dugce ria
hai lan bang hexan dé tao ra hop chét c6 cong thirc 35¢ néu & d& muc. '"H NMR (400MHz,
DMSO-dj) 6 8,39 (bs, 2H), 8,29 (dd, /=7.2,2,5 Hz, 1H), 7,67 (d, J = 16,7 Hz, 1H), 7,61 — 7,54
(m, 2H), 7,46 (s, 2H), 6,52 (d, J = 16,7 Hz, 1H), 2,22 — 2,01 (m, 4H), 0,91 (t, J= 7,5 Hz, 6H).
LCMS (m/z) 363.3 [M+H],‘?Tr = 2,68 phit (Phuong phap LCMS 2).
Buéde 4: Téng hop (E)-4-((4-amino-8-(4-(2-xyan0vinyl)-2,6-dietylphenyl)quinazolin-2-yl)—

amino)benzonitril (Hop chét c6 cong thirc 35)
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Hop chét ¢6 cong thire 35

Hén hop gdm hop"’? chat ¢ cong thirc 35¢ (40mg, 0,11mmol), 4-xyanoanilin (18mg,
0,154mmol, do Sigma-Aldrich cung cip) va hydroclorua dung djch trong 1,4-dioxan (4M, 3ul,
0,011mmol) trong N-metyl-2-pyrolidon khan (Iml) dugc 1am ting nhiét do trong khi quyén
argon ¢ nhi¢t d6 120°C trong thoi gian 12 gio. Hon hop phan ung nay duoc giam nhiét do dén
nhiét d6 trong phong va tinh ché mot cach truc tiép theo phuong phap sic ky léng cao 4p
(HPLC) séc ky dao pha (gradien 0% dén 100% axetonitril trong nudce véi 0,1% axit trifloaxetic)
@ tao ra mudi TFA cia hop chét c6 cong thirc 35. 'H NMR (400MHz, DMSO-dy) § 10,57 —
9,84 (m, 1H), 9,82 - 8,84 (m, 2H), 8,27 (bs, 1H), 7,86 — 7,22 (m, 7H), 6,62 (d, J=16,8 Hz, 1H),
2,40 - 1,98 (m, 4H), 0,94 (t, J = 7,2 Hz, 6H). LCMS (m/z) 445.4 [M+H], Tr = 2,59 phut
(Phuong phap LCMS 2).

Vidu 36

(E)-6-((4-amino-8-(4-(2-xyanovinyl)-2,6-dietylphenyl)quinazolin-2-yl)amino)nicotinonitril -
Hop chat ¢ cong thirc 36
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Tdng hop  (E)-6-((4-amino-8-(4- -(2-xyanovinyl)-2,6- -dietylphenyl)quinazolin-2- -yl)amino)-

nicotinonitril (Hop chét c6 cong thirc 36)
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hop chét c6 cong thirc 36

Hop chét c6 cdng thirc 35¢ (40mg, 0 ;11mmol), 6-aminonicotinonitril (53mg, 0,44mmol,
do Ark Pharm Inc cung cip, AK- -32349), N,N-diisopropyletylamin (28mg, 0,22mmol) va [(2-di-
xyclohexylphosphino-3,6- -dimetoxy-2',4',6'- triisopropyl-1,1'-biphenyl)-2- (2'-amino-1,1" -biphe-
nyl)]paladi(II) metansulfonat (9mg, 0,01 1mmol) duoc két hop trong khi quyén argon trong N-
metyl-2-pyrolidon (1ml). Hon hop phan ung nay duoc dun noéng & 120°C trong binh day kin
trong thoi gian 4 gio. Hon hop phan ung nay duogc giam nhiét d§ dén nhiét do trong phong va
tinh ché mot cach truc tiép theo phuong phap sic ky l6ng cao 4p (HPLC) sic ky dao pha
(gradien 0% dén 100% axetonitril trong nude véi 0,1% axit trifloaxetic) dé tao ra mudi TFA ciia
hop chét c6 cong thirc 36. '"H NMR (400MHz, DMSO-dg) § 13,54 (bs, 1H), 12,09 (bs, 1H), 9,62
(bs, 1H), 9,38 (bs, 1H), 8,46 (d, J= 8,2 Hz, 1H), 8,37 - 8,15 (m, 1H), 7,94 — 7,83 (m, 2H), 7,80
= 7,66 (m, 3H), 7,56 — 7,27 (m, 2H), 6,76 (d, J=16,7 Hz, 1H), 2,40 — 2,01 (m, 4H), 0,94 (t, J =
7,5 Hz, 6H). LCMS (m/z) 446,4 [M+H], Tr = 1,98 phut (Phuong phap LCMS 2).

Vidu 37

(E)-1 -(2-((4-xyanophenyl)zﬁnino)-8-(4-(2-xyanovinyl)-2,6 -dimetylphenyl)quinazolin—4-yl)ure -
Hop chét c6 cong thirc 37
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Tong hop (E)-1-(2-((4-xyanophenyl)amino)-8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)quinazolin-
4-yl)ure (Hop chit ¢6 cong thirc 37)
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hop chiét c6 cong thae 37

Hop chit c6 cong thire 2 (42mg, 0,10mmol) dugc tao huyén pha trong diclometan khan
(2ml), va N,N-diisopropyletylamin (0,1ml, 0,57mmol) duoc bd sung vao huyén phu tiép theo 1a
b sung nho giot phosgen (8,5m1, 20% dung dich trong toluen). Hén hop nay duogc khudy ¢ 50°C
trong thoi gian 1 gio. Phan khac N,N-diisopropyletylamin (0,1ml, 0,57mmol) va phosgen (0,2ml,
20% dung dich trong toluen) dugc bé sung vao hdn hop phén img va hén hop nay dugc khudy &
50°C trong thoi gian 1 gi¢r nita. H3n hop nay duoc giam nhiét d¢ dén nhi€t do trong phong va
dung dich nu6c amoniac ( Iml) duoc bd sung vao. Céc chat bay hoi duoc loai bo trong diéu kién
&p suat giam va cdn thd duge tinh ché theo phuong phap sic ky long cao 4p (HPLC) bang cach
sir dung gradien tr 50% dén 100% axetonitril trong nudc (cot didu ché HPLC Phenomenex
Gemini 10p , C18, 250 x 21,2mm, 10ml/phit) dé tao ra hop chét ¢6 cong thirc 37 néu & dé muc.
'H NMR (400MHz, DMSO-ds) § 9,35 (bs, 1H), 8,26 - 8,07 (m, 1H), 7,78 — 7,65 (m, 3H), 7,62 —
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745 (m, 3H), 7,44 = 7,30 (m, 3H), 7,29 - 7,16 (m, 3H), 6,43 (d, /= 16,7 Hz, 1H), 1,81 (s, 6H).
LCMS (m/z) 460,3 [M+H], Tr = 3,98 phit (Phwong phép LCMS 1),

Vidu 38

(£)-4-((4-amino-8-(4-(1 -Xyanoprop-1 —en-2-yl)-2,6-dimetylphenyl)quinazolin-2-yl)amino)-
benzonitril - Hop chét ¢6 cong thirc 38

NH,

A N
LI

Buéc 1: Téng hop axit 4-bromo-3,5-dimetylbenzoic (Hop chit c6 cong thirc 38a)

Br NaOH
H . EtOH va HZO
120°C
If] :
N

4-bromo-3,5-dimetylbenzonitril (630mg, 3mmol, do Ark Pharm Inc cung cép, AK-

Hop chét c6 cong thirc 38a

44760) duoc hoa tan trong etanol (Iml), va dung dich natri hydroxit 8M (5ml) duogc bd sung vao
va hdn hop nay phan tng dwgc khudy trong binh diy kin & 120°C trong thoi gian 12 gio. Hon
hop phan g nay duoc pha loging bing nuéc (100ml) va rira bang dietylete (2x 50ml), 16p nudc
duoc axit hoa bang axit clohydric dam dic (dén do pH=3) va chiét bing dietylete (2x 100ml).
Céc 16p hitu co két hop duge 1am kho trén natri sulfat va c6 xudng trong didu kién 4p suét giam
dé tao ra hop chit c6 cdng thirc 38a néu & & muc. 'H NMR (600MHz, DMSO-d;s) § 7,72 (s,
2H), 2,41 (s, 6H).

Buéc 2: Tong hop 1-(4-bromo-3,5-dimetylphenyl)etanon (Hop chét c6 cong thirc 38b)
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Br Br

MeLi
-_—
1,4-dioxan ¥

07 “OH 0 Hop chit c6 cong thirc 38b

Hop chit c6 cong thirc 38a (100mg, 0 ;44mmol) duoc tao huyén phu trong 1,4-dioxan
khan (Sml) va metyllithi (0, 8ml, 1,6M dung dich trong dietyl ete) duogc bd sung nhé giot trong
khi quyén argon. H3n hop nay duoc khudy & nhiét do trong phong trong thoi gian 1 gid. Hon
hgp phan ung nay duoc toi bang cach bd sung metanol (10ml) va c6 xuéng trong didu kién ap
suét giam. Cén rin duoc chiét bing etyl axetat (3 x 10ml). Dung dich hitu co két hop duogc ¢o
xudng trong diéu kién &p suit giam dé tao ra hop chét ¢6 cong thirc 38b néu & d& muc. LCMS
(m/z) 227,0 [M+H], Tr = 4,65 phut (Phuong phap LCMS 1).

Budc 3: Tdong hop (E)-3-(4-bromo-3,5- -dimetylphenyl)but-2-enenitril va (2)-3-(4-bromo-3,5-
dimetylphenyl)but-2- enenltnl (Hop chit c6 cong thirc 38¢ va hop chét ¢6 cong thirc 38d)

\\ ” Br

el
> +
C82CO3 N
CH,Cl, = X
Y nhiét d trong phong l NFA
N
hop chét ¢ cong thirc 38¢ hop chit ¢o cong thirc 38d

Hop chit c6 cdng thirc 38b (95mg, 0 ,42mmol) va dietyl (xyanometyl)phosphonat (70pl,
0,40mmol) duoc hoa tan trong diclometan khan (5ml). Xezi cacbonat (1g, 3,07mmol) dugc bd
sung vao va dung dich nay duoc ¢ tir tir xudng trong didu kién ap suat giam & 30°C. Chét rén
tao ra dugc dé yén & nhiét do trong phong trong thoi gian 4 gid. Piclometan dugc bd sung vao
cdn va cac chat rin dugc loc bé. Dung méi duoc loai bé trong diéu kién ap suit giam va san
pham tho dugc tinh ché theo phuong phép sic ky trén silicagel bang cach str dung gradien tir 0%
dén 10% etyl axetat trong iso-hexan dé tao ra hop chét c6 cong thirc 38¢c néu & dé muc. LCMS
(m/z) 250,0 [M+H], Tr = 5,01 phit (Phuong phap LCMS 1); va hop chét c6 cong thirc 38d néu &
d& muc. LCMS (m/z) 250,0 [M+H], Tr = 4,48 phit (Phuong phép LCMS 1).
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Buéc 4: Téng hop (E)—4-((4—amino-8—(4-('1-xyanoprop-1-en-2-yl)-2,6-dimetylphenyl)quinazolin-
2-yDamino)benzonitril (Hop chét c6 cong thirc 38)

Br
=
NH, l
AN N N
~
N/kNH ¢ Pd(t-BusP),
—Sn— . —
| DMF
100°C

Hop chét c6 cong thic 38
Hén hop gdm hop chét c6 cong thirc 32a (20mg, 0 ,047mmol), hop chét c6 cong thirc 38¢c

(20mg, 0,080mmol) va bls(trl-tert-butylphosphm)paladl(O) (20mg, 0,039mmol) trong N,N-
dimetylformamit (2ml) dugc 1am tang nhiét do trong khi quyén argon ¢ 100°C trong thoi gian 14
gid. Hon hop phan mg nay duogc co xudng trong diéu kién ap suat giam, tinh ché theo phuong
phap sic ky trén silicagel (gradien tir 50% dén 100% etyl axetat trong iso-hexan) va sau d6 duoc
sic ky lai trén séc ky 16ng cao 4p (cot didu ché Phenomenex Gemini 10 micron C18, 250 x
21,2mm, 10ml/phdt, gradién tir 10% dén 100% axetonitril trong nuéc) dé tao ra hop chét ¢6
cong thic 38 néu & d& muc. 'H NMR (600MHz, DMSO-ds) § 8,23 (bs, IH), 7,83 — 7,72 (m, 2H),
7,60 — 7,29 (m, 7H), 6,17 (q, J= 1,0 Hz, 1H), 2,52 — 2,51 (m, 3H), 1,96 (s, 6H). LCMS (m/z)
430,9 [M+H], Tr = 3,83 phiit (Phuong phap LCMS 1).

Vidu 39

(2)-4-((4-amino-8-(4-(1 -Xyanoprop-1 -en-2-yl)-2,6-dimetylphenyl)quinazolin-2-
ylDamino)benzonitril - Hop chét c6 cong thurc 39
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aVaW

Tdng hop  (2)-4-((4-amino-8-(4-(1 -Xyanoprop-1 -en-2-y1)-2,6-dimetylphenyl)quinazolin-2-yl)-

amino)benzonitril (Hop chét c6 cong thirc 39)

Br

N
AN~ N

/)\

N

N NH Pd(t-BUgP)g
" DMF O
100°C
Ns

Hon hop gdm hop chét ¢6 cong thirc 32a (20mg, 0,047mmol), hgp chét c6 cong thire 38d
(18mg, 0,072mmol) va bis(tri-tert-butylphosphin)paladi(0) (20mg, 0,039mmol) trong N,N-

l
V)]
5

[

Y

hop chit c6 cong thirc 39

dimetylformamit (2ml) duoc l1am tang nhiét d trong khi quyén argon & 100°C trong thoi gian 14
gid. Hon hop phan ing nay duoc cd xudng trong diéu kién ap suat giam, tinh ché theo phuong
phép séc ky trén silicagel (gradien tir 50% dén 100% etyl axetat trong iso-hexan) va sau d6 duoc
sic ky lai trén sic ky Iong cao 4p (cot didu ché Phenomenex Gemini 10 micron C18, 250 x
21,2mm, 10ml/phit, gradien tir 10% dén 100% axetonitril trong nuéc) dé tao ra hop chét c6
cong thite 38 néu & dé muc, 'H NMR (600MHz, DMSO-dy) & 8,22 (bs, 1H), 7,84 — 7,71 (m, 4H),
7,62 — 7,29 (m, 5H), 5,89 - 5,79 (m, 1H), 2,36 (d, J = 1,5 Hz, 3H), 1,97 (s, 6H). LCMS (m/z)
430,9 [M+H], Tr = 3,76 phat (Phuong phap LCMS 1).
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Vidu 40

4-((4-amino-8-(4-(2-xyanoprop-l-en—l-yl)-2,6-dirhetylphenyl)quinazolin—2-yl)amino)benzonitril
- Hop chét c6 cong thiic 40 (hdn hop E/Z=1/1)

va N (h8n hop)

Buéc 1: Téng hop 4-bromo-3,5-dimetylbenzaldehyt (Hop chit c6 cong thirc 40a)

DIBAL H
CH2C|2
-62°C dén nhiét do

trong phong H™ “O Hop chit c6 cong thuc 40a

Hon hop gém 4-bromo-3,5-dimetylbenzonitril (2g, 9,57mmol, do Ark Pharm Inc cung
cép, AK-44760) trong diclometan (25ml) duoc lam lanh dén -62°C. Dung dich chtra
diisobutylnhém hydrua (IM trong diclometan, 11ml) dugc bd sung nhéd giot vao va hdn hop
phén tng dugc dé dat dén l?nhiét do6 trong phong trong thoi gian 2 gio. Sau d6, dung dich nude
axit clohydric 5% (10ml) dugc bd sung vao va hdn hop phan tmg nay dugc 1am ting nhiét do dé
héi luu trong thdi gian 30 phit. Sau d6, hdn hop phan ing ny dugc pha lodng bing diclometan,
rira bang nude mubi. Lép hitu co duge 1am khd trén canxi clorua. Dung méi dugc loai bo trong
didu kién 4p suét giam va san pham tho dugc dua vao sic ky trén silicagel (gradien tir 0% dén
10% etyl axetat trong iso-hexan) d tao ra hop chit ¢6 cong thirc 40a néu & d& muc. 'H NMR
(400MHz, CDCIl3) 6 9,93 (s, 1H), 7,57 (s, 2H), 2,50 (s, 6H). HRMS: (TOF CI+) da dugc tinh cho
CoH1oBrO [M+H] 212,9915, theo thur nghiém 212,9913. LCMS (m/z) 213,0 [M+H], Tr = 4,59
phut (Phuong phép LCMS 1).
Bué6c 2: Tong hop 3-(4-bromo-3,5-dimetylphenyl)-2-metylacrylonitril (hop chit c6 cong thirc
40b) hon hop E/Z=1/1
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o.i Br Br
/P \\ :
Br a N
> N
C32003 Z A
P CH,Cl, .
o nhigt d9 trong phong .
' N

(hén hop) Hop chét c¢6 cong thirc 40b

Hop chit c6 cong thiic 40a (100mg, O,47rﬁrhol) va dietyl (1-xyanoetyl)phosphonat (70ul,
0,40mmol) dugc hoa tan trong diclometan khan (5ml). Xezi cacbonat (1g, 3,07mmol) dugc bd
sung vao va dung dich nay dwogc cb tir tir xudng trong diéu kién ap suét giam & 30°C. Chét rén
tao ra dugc dé yén & nhiét do trong phong trong thoi gian 4 gio. Diclometan dwoc bd sung vao
can va cac chit rin dugc loc bo. Dung méi dugc loai bo trong didu kién ap suét gidm va san
phém thé dugc tinh ché theo phuong phép sic ky trén silicagel bing cach sir dung gradien tir 0%
dén 10% etyl axetat trong iso-hexan dé tao ra hop chét c6 cong thirc 40b néu & d& muc & dang
hdn hop gdm cac chit ddng phan E/Z theo ty 18 1:1. LCMS (m/z) 250,0 [M+H], Tr = 5,07 va
5,10 phat (Phuong phap LCMS 1).

Buéc 4: Tong hop 4-((4-amino-8-(4-(2-xyanoprop-1-en-1-yl)-2,6-dimetylphenyl)quinazolin-2-
yl)amino)benzonitril (hop chit cé cong thirc 40) hdn hop E/Z=1/1

NH, NH,
N N \N
b N va N/)\NH

N (o ho
—Sln— Pd(t-BusP),
. DMF
l ©100°C
N (hon hOP)
Hop chéit 40

Hén hop gdm hop chét c6 cong thic 32a (20mg, 0,047mmol), hop chét cé cong thirc 40b
(20mg, 0,080mmol) va bis(tri-fers-butylphosphin)paladi(0) (20mg, 0,039mmol) trong N,N-
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dimetylformamit (2ml) dugc 1am ting nhiét d¢ trong khi quyén argon & 100°C trong thoi gian 8
gid. Hon hop phan tng ne‘q'/ duoc ¢ xudng trong didu kién ap suit giam, tinh ché theo phuong
phép sic ky trén silicagel (gradien tir 50% dén 100% ety axetat trong iso-hexan) va sau d6 dugc
sic ky lai trén sic ky 1ong cao 4p (cot didu ché Phenomenex Gemini 10 micron C18, 250 x
21,2mm, 10ml/phit, gradien tir 10% dén 100% axetonitril trong nuéc) dé tao ra hop chét ¢
cong thirc 40 néu & d& muc & dang hdn hop gdm céc chat ddng phan E/Z theo ty 18 1:1. '"H NMR
(600MHz, DMSO-ds) 6 8,26 (s, 1H), 7,82 — 7,74 (m, 2H), 7,64 — 7,23 (m, 7H), 2,23 — 2,19 (m,
3H), 1,96 (s, 6H). LCMS (m/z) 430,8 [M+H], Tr = 3,86 phit (Phuong phap LCMS 1).

Vi du 41

(E)-4-((8-(4-(2-xyanovinyl)-2,6-dimetylphenyl)-4-oxo-3,4-dihydroquinazolin-2-yl)amino)-
benzonitril - Hop chat c6 céng thirc 41

N I
N

Buéc 1: Tong hop 4-((8-bromo-4-oxo-3,4-dihydroquinazolin-2-yl)amino)benzonitril (Hop chit

c6 cong thirc 41a)

-167-



32884

NH,
0O I )
N NH
NH
> 7
N/)\CI isopropanol N )\NH
Br 130 °C Br

lNl Hop chét c¢6 cong thiic 41a

Hon hop gdm hop chdt c6 cong thic 34a (260mg, Immol) va 4-aminobenzonitril
(130mg, 1,Immol, do Sigma-Aldrich cung cép) trong isopropanol (5ml) duoc 1am ting nhiét do
trong vi séng & 130°C trong thoi gian 30 phut. Hon hop phan tng duoc giam nhiét o dén nhiét
d6 trong phong va dietyl ete (10ml) duoc bd sung vao. San pham rin duoc loc bo va rira bing
dietyl ete (3x 20ml) dé tao ra hop chét c6 cong thic 41a néu o d& muc. 'H NMR (400MHz,
DMSO-ds) 6 11,13 (bs, 1H), 9,41 (bs, 1H), 8,11 (d, J = 8,8 Hz, 2H), 8,04 — 7,96 (m, 2H), 7,80
(d, J= 8,8 Hz, 2H), 7,19 (t, J= 7,8 Hz, 1H). HRMS: (ESI+) theo tinh toan C;sH;(ONsBr [M+H]
341,0033, theo thtr nghiém 341,0033. LCMS (m/z) 341,1 [M+H], Tr 4,52 phat (Phuong phap
LCMS 1).
Bu6c 2: Téng hop (E)-4-((8-(4-(2-xyanovinyl)-2,6-dimetylpheny1)-4-oxo-3,4-dihydroquinazo-
lin-2-yl)amino)benzonitril (hop chét c6 cong thic 41)
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@
Y

KsPO,
PdCly(dtbpf)
I DMF:H,O (85:15)
80°C

Hop chit c6 cong thirc 41

Hén hop gdm hop chit c6 cong thirc 41a (68mg, 0,2mmol), hop chét cé cong thirc 1c
(85mg, 0,3mmol), kali phogphat triaxit (92mg, 0,4mmol) va 1,1'-bis(di-tert-butylphosphino)fero-
xen paladi diclorua (26mg, 0,04mmol) dugc hoa tan trong hdn hop N,N-dimetylformamit:nuéc
(theo ty 18 85:15, 40ml) trong khi quyén argon. HOn hop phan tng ndy duogc nang nhiét do 1én
dén 80°C trong thoi gian 3 gid. HOn hop phan tng nay dwoc cb xudng trong diéu kién ap suét
giam va cin dugc tinh ché theo phuong phép séc ky trén silicagel (gradien tir 50% dén 80% etyl
axetat trong iso-hexan) va sau d6 dugc tinh ché lai theo phuong phép sic ky 1ong cao 4p (HPLC)
sic ky dao pha (gradien 5% dén 100% axetonitril trong nudc véi 0,1% axit trifloaxetic) dé tao ra
mudi TFA ciia hop chét c6 cong thic 41. 'TH NMR (400MHz, DMSO-dg) 8 10,96 (bs, 1H), 9,15
(bs, 1H), 8,05 (dd, J=17.9, 1,6 Hz, 1H), 7,75 (d, J= 16,7 Hz, 1H), 7,57 (dd, J= 7,3, 1,6 Hz, 1H),
7,53 (s, 2H), 7,48 — 7,29 (m, 6H), 6,56 (d, J = 16,7 Hz, 1H), 1,93 (s, 6H). LCMS (m/z) 418,3
[M+H], Tr = 2,72 phut (Phuong phap LCMS 2).

Vi dy 42

Quy trinh khac tong hop (E)-3-(4-br0m0-3,5-dirnétylphenyl)acrylonitril - Hop chét c6 cong thirc
1b
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Br

Quy trinh khéc tdng hop (E)-3-(4-bromo-3,5-dimetylphenyl)acrylonitril (hgp chét c6 cong thirc
1b)

&

'F'>/\

t-BuOK, THF
0°C dén nhiét do

trong phong

CN Hop chat c6 cong thiic 1b

Kali r-butoxit (168mg, 1,5mmol) dwoc bd sung vao dung dich chira dietyl xyano-
metylphosphonat (266mg, 1,5mmol) trong tetrahydrofuran (10ml) & 0°C va khudy trong thoi
gian 30 phut. Sau d6, hop chét ¢6 cong thirc 40a (212mg, 1mmol) trong tetrahydrofuran (10ml)
duge bd sung nho giot vao hdn hop phan tmg & nhiét d6 trong phong va hdn hop phan Gng nay
dugc khudy & nhiét do trong phong qua dém. Hon hop phan Gng dugc t6i bing nude. Etyl axetat
dugc bd sung vao va 16p hitu co duoc rira bing nuée mubi, 1am kho trén canxi clorua khan va c6
xubng trong didu kién 4p suét giam. Cin duoc tinh ché bang cot sic ky trén silicagel (gradien tir
0% dén 20% etyl axetat trong iso-hexan) dé tao ra hop chit c6 cong thirc 1b néu & d& muc. 'H
NMR (400MHz, CDCl;) 8 7,25 (d, J = 16,6 Hz, 1H), 7,12 (s, 2H), 5,84 (d, J = 16,6 Hz, 1H),
2,42 (s, 6H). LCMS (m/z) khong c6 tin hiéu MS, Tr = 2,78 phut (Phuong phap LCMS 2).

Vidu 43

Quy trinh khéc tong hop 4-((4-amino-8-bromquinazolin-2-yl)amino)benzonitril - Hop chét c6

cong thirc 8a

R

-170-



32884

e

Buéc 1: Tng hop 3-bromo-2-((triphenylphosphoranyliden)amino)benzonitril (hgp chit c6 cong
thirc 43a)

_N
N PPhg, Bry, EtsN- -
CH,Cl, N:p/@
NHZ nhiét d6 trong phong Br
Br @
Hop chét c6 cong thirc 43a

Dung dich chtra trippenylphosphin (10,65g, 40,6mmol) trong diclorometan (200ml) duoc
Xir 1y tir tir bang brom (6,219g, 40,6mmol) & 0°C trong thoi gian 5 phit. Tiép do6, trietylamin
(8,22g, 81,2mmol) duoc bd sung vao, tiép theo 1a bd sung 2-amino-3-brombenzonitril (4,00g,
20,3mmol, Abblis, AB1000095). Sau d6, bé nudc da dugc loai bé va hdn hop phan tng nay
duoc khudy & nhiét do trong phong trong thoi gian 8 gio. Hon hop phan tng dugc rét 1én nuéc
va chiét hai 14n bing diclometan. Céc chat hitu co két hop duoc rira bang nude mudi va 1am kho
trén magie sufat. Dung moi duoc loai bo trong didu kién ap sut giam va can dugc dua vao sic
ky trén silicagel (gradien tir 0% dén 30% etyl axetat trong iso-hexan) dé tao ra hop chat c6 cong
thirc 43a néu & d& muc. '"H NMR (400MHz, DMSO-dg) & 7,80 — 7,70 (m, 6H), 7,66 (dt, J = 7.9,
1,4 Hz, 1H), 7,64 — 7,58 (m, 3H), 7,57 — 7,47 (m, 6H), 7,40 (dt, J= 7,7, 1,5 Hz, 1H), 6,64 (td, J
=178, 1,5 Hz, 1H). LCMS (m/z) 457,1 [M+H], Tr = 2,99 phtt (Phuong phdp LCMS 2).
Budc 2: Quy trinh khéc tén-g hop 4-((4-amino-8-bromquinazolin-2-yl)amino)benzonitril (Hop

chit ¢6 cong thirc 8a)
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N Z
Qo LA
= NH3 ~
Nsp - Nscey, N”NH
Br THF Br TR Br
nhiét do trong phong nhiét d§ trong phong

Hop chét c6 cong thiic 8a

4-isoxyanatobenzorﬁtril (173mg, 1,20mmol, do Sigma-Aldrich cung cip) duoc bd sung
vao dung dich chira hop chét c6 cong thiic 43a (500mg, 1,09mmol) trong 2-metyltetrahydrofuran
(10ml) & 0°C va hdn hop phan tmg nay dwoc khudy & 0°C trong thoi gian 30 phit. 2M amoniac
trong isopropanol (3,3ml, 6,6mmol) dugc bd sung vio va hdn hgp phan tng nay dugc lam ting
nhiét do dé hdi luu trong thoi gian 3 gid, sau d6 duge co xudng trong didu kién ap sudt giam.
C#n duoc tinh ché theo phuong phap séc ky trén silicagel (gradien tir 0% dén 40% etyl axetat
trong iso-hexan) dé tao ra hop chét c6 cong thic 8a néu & d& muc. '"H NMR (400MHz, DMSO-
ds) 8 9,74 (s, 1H), 8,35 (d, J = 8,8 Hz, 2H), 8,16 (d, J = 8,0 Hz, 1H), 8,01 (d, /= 7,5 Hz, 1H),
7,71 (d, J = 8,8 Hz, 2H), 7,16 (t, J = 7,8 Hz, 1H). LCMS (m/z) 340,0 [M+H], Tr = 4,06 phut
(Phuong phap LCMS 1).

Vi du sinh hoc

Vidu A
Sang loc hidu sudt cao ddi véi RT (transcriptaza ngugc) khang-HIV-1

Céc hop chét dugc sang loc trong thir nghiém thu nho v& tac dung trén t& bio hidu suét
cao d6i vé6i hoat tinh khang HIV-1 HBX2 (loai thudng) va HIV-1 transcriptaza ngugc dot bién
K103N va Y181C. Trong bang 1 va bang 2 duéi day, “w.t.” duoc dung @& chi két qua cia cac
hop chét da duoc thir voi dang binh thudng 1 va “w.t. thir nghiém 2” dugc dung dé chi két qua

cta cac hop chit di dugc thir véi dang binh thudng vao cing ngdy nhu thir nghiém céc hop chét
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v6i dot bién. Do d6, “w.t. thir nghiém 2” dugc thuc hién ¢ cing cac diéu kién nhu thir nghiém
cac hop chat vé6i dot bién va 14 so sanh truc tiép véi cac két qua tir thir nghiém véi dot bién.

Céc dung dich pha losing theo bac & mudi ndng dd cua cac hop chét véi khoang budc nira
log duogc tao ra trong DMSO. AZT (5uM) dugc dung lam d6i ching tich cuc va DMSO lam déi
chimg 4m tinh. Dung cu dong 4m hoc Echo duogc dung dé phan phdi 200n1 hop chit d& duoc pha
logng theo bac vao dia vo tting thir nghiém nudi cdy mo loai 384 15. Hai triéu MT-4 té bao dugc
1 v6i timg virut trong sb 3 virut & MOI bang 0,0005 trong cic dng nghiém nhiém riéng loai 1ml
trong thoi gian 1 gid' & nhiét do 37°C. Cac té bao dugc pha lodng trong mdi truong nudi ciy té
bao (RPMI + 10% FBS) dén mat d 50.000 té bao/ml. Cac té bao d4 bi nhidm dugc bd sung vao
céc dia thir nghiém loai 384 18 chira cac hop chét di dugc pha lofing theo bac. Céac dia thir
nghiém dugc 0 trong 5 ngdy trong budng u da duogc tao 4m dit & 37°C va 5% CO,. Dé do tac
dong trén té bao cta HIV, 40ul Cell TiterGlo duoc bd sung vao timg 15 va tin hiéu phét quang
thu dugc duoc doc bang déu doc dia Envision (do Perkin Elmer cung cip). Dit liéu duoc chuén
tic hoa dbi v6i dbi chimg duong tinh va ddi chimg am tinh trong mdi dia va duogc thé hién &
dang muc d§ bao vé CPE theo %. Céc tri s6 ECso duoc xéc dinh 1a néng do cua hop chét ma 1am
giam 50% tin hiéu phét quang, va duoc tinh theo hdi quy phi tuyén tinh bang cach sir dung phan
mém Pipeline Pilot bang chch 4p dung phuong trinh khép bbn théng sb (Accelrys, San Diego,
CA). Két qua duoc boc 16 trong Bang 1.

Bang 1 ECso cia MT4 (nM) khang | ECsp cia MT4 (nM) khéang FC khéng dot bién
Hop chdt | w.t. w.t. thir nghiém 2* | K103N | Y181C | K103N | Y181C
1 3,0 6,2 8,8 17,8 1,4 2,9
2 3,7 3,6 4,0 10,9 1,1 3,0
3 NA 12,9 12,0 50,2 0,9 3,9
4 9,2 9,8 19,1 47,0 2,0 4,8
5 1,3 1,5 2,5 12,0 1,7 8,2
6 99,3 82,6 81,1 | 469,5 1,0 5,7
7 122,2 ; 116,8 130,5 >500 1,1 >4.3
8 2,7 2,8 3,7 21,7 1,3 7,8
9 34 32 - 3,5 10,8 1,1 3,4
10 2,8 3,0 2,9 29,3 1,0 9,8
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ECs cia MT4 (nM) khéng | ECso cia MT4 (nM) khang FC khéang dot bién
w.t. thir nghiém 2*

1 4.7 40 52 | 1264 1,2 29,8
12 1.8 1.8 L7 | 125 0,9 6,9
13 32 43 59 | 274 14 6.4
14 8,1 12,7 151 | 1219 1,2 96
15 22,6 33,2 722 | 1795 | 22 5.4
16 6,3 75 12,5 | 426 1,7 57
17 2291 189,9 150,8 | >500 0,8 2,6
18 21,9 13,1 12,1 | 1123 0,9 8.6
19 27,5 29,0 303 | 797 1,0 27
20 70 . 6,6 71 | 699 11 10,5
21 10,1 10,6 108 | 187,0 L0 | 17,6
2 69,3 87,5 101,4 | >500 1,2 >5,7
23 8,7 NA NA | NA NA NA
24 27,8 27,8 32,5 | 4785 1,2 17,2
25 39,1 28,3 44,1 | 1598 1,6 56
26 2,7 2,0 24 | 272 12 13,5
27 6,3 3.8 53 | 3997 14 105,9
28 11,4 9,1 143 | 572 1,6 6,3
29 22,1 18,6 334 | >500 18 | >269
30 15,9 13,0 17,0 | 556 1,3 43
31 10,5 8,6 176 | 4325 | 2.1 50,5
32 1,0 ¢ 13 15 | 10,5 1,2 83
33 21 1,5 32 | 123 21 7,9
34 24 3,0 32 | 113 1,0 37
35 12,8 168 169 | 386 1,0 23
36 7,7 10,5 10,1 | 873 1,0 8.3
37 47 6,8 78 | 221 1,2 33
38 6,0 7.9 70 | 186 0,9 24
39 5,9 8,9 12,1 | 272 14 3,0
?f?én on 6,8 9,9 163 | 361 1,7 3,7
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Bang 1 | ECspcuia MT4 (nM) khéng | ECsy cia MT4 (nM) khéng FC khang dot bién

w.t. thir nghiém 2*

gom céc
chat dong
phén)

41 6,3 9,5 15,7 32,8 1,6 3,4
* w.t. thir nghiém 2 duoc thuc hién vao cling ngdy nhu cac thir nghiém véi d6t bién K103N va Y181C.

Sang loc hiéu sudt ¢ao con duge thuc hién véi nevirapin (“NPV?”), rilpivirin (“RPV”), va
efavirenz (“EFV”). Nevirapin nhan dugc tir Toronto Research Chemicals, Inc. (Toronto, Canada;
danh muc #N391275). Rilpivirin nhan dugc tir Key Organics Ltd. (Camelford, Cornwall, United
Kingdom; danh muc #KE-0036). Efavirenz nhan dugc tur Toronto Research Chemicals, Inc.

(Toronto, Canada; danh muc #E425000). Céc két qua duogc thé hién trong Bang 2 duéi day.

Bang2 ECso MT4 (nM) khang | ECso MT4 (nM) khang FC khéng d6t bién
A%

Hopchat |yt w.t. thir nghiém 2* | K103N | Y181C | K103N Y181C
P S —

Nevirapin

(“NVP”) | 65,0 ND ND ND ND ND

Rilpivirin

(“RPV”) 10,9 1,3 1,5 3,8 1,2 3,1

Efavirenz

(“EFV”) 1,3 1,6 46,4 3,8 28,9 2,3

* w.t. thir nghiém 2 dugc thuc hi%:n vao cung ngay nhu cac thir nghiém véi dot bién K103N va Y181C.
ND: khong xac dinh dugc

Can hiéu ring ECs c6 thé duoc danh gid theo cac k¥ thuét da biét trong linh vuc k§ thuat
nay. Theo mdt phuong 4n, cac hop chét thé hién ECso thép hon khoang 3000nM & loai thudng
hodc dot bién bat ky trong s& cac ddt bién HIV RT, nhu do dugc theo phuong phép di boc 19
phén thr nghiém “sang loc of dot bién K103N va Y181C khang HIV hiéu suit cao” néu trén.
Theo mdt phuong 4n, cac hop chét thé hién ECs, thdp hon khoang 1000nM, 500nM, 400nM,
300nM, 250nM, 200nM, 100nM, 50nM, 25nM, 10nM, SnM, hodc 1nM & loai thuong hodc dot
bién bt ky trong s6 cac dot bién HIV RT (vi du, K103N, Y181C).

ViduB
Bién dang nhon dbi véi d(f)t-;;bién HIV-1 RT (Transcriptaza nguoc)
Céc hop chét duoc thir nghiém vé hoat tinh khang virut d6i v6i nhém virut nhon NNRTIL

Nhém 8 virut dot bién vi tri don tinh thé hién céc chu trinh hinh thanh tinh khang chinh d6i véi
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rilpivirin (“RPV”), efavirenz (“EFV>), va nevirapin (“NVP”), chira ca dot bién don va dot bién
kép trong HIV-1 transcriptaza nguoc dugc st dung. Chi tiét va thong tin thém c6 thé duoc tim
théy trong cdc tai liéu: Jans%en et al, J. Med. Chem, 2005, 48, 1901- 1909; Das et al., Proc. Nat.
Acad. Sci., 2008, vol., 105, no. 5, 1466-1471; va Kuroda et al., Nature Chemistry, 2013, DOI:
10.1038/NCHEM.1559. Mirc d6 bao toan hiéu lue toan phﬁn khang virut khang dot bién K103N
s0 véi loai thudng virut duge dic biét mong mubn vi dot bién c6 mit & mdt nhém nhd bénh nhan
diéu tri don gian (1,4%). Céc ching HIV-1 tai t5 hop ghi ma cac dot bién transcriptaza nguoc
K103N, Y181C, Y188L, GI90A, K103N/Y181C, L100I/Y181C, E138K hodc E138K/M184V
duoc thiét ké bang cach gy dot bién diém. Virut thuong va virut dot bién dugc chudn bi bing
cach chuyén nhidm dong ADN b trg trén co s HXB2 tién virut 1ay nhiém vao céc té bao MT-2
va thu hoach dich ndi t& bao. cac t& bao MT-2 dugc duoc chuyén nhiém véi loai thudng va
chiing dot bién HIV-1 & chi s§ boi nhiém (MOT) 0,005 bang cach trén nhe trong thoi gian 3 gid &
nhiét do 37°C va sau d6 duge bd sung & mat d6 16.667 té bao vao timg 16 trong 50pl mbi truong
nudi cdy t& bao RPMI hoan chinh (chira 10% huyét thanh bao thai bo (FBS) va 10% penixilin-
streptomyxin) vao dia loai 96 16 chira 50p1 dich pha lodng theo bac 3 l4n chira cac hop chat thir
nghiém trong mdi truong RPMI. Sau 5 ngay & & 37°C trong budng i di duogc tao 4m véi su co
mit ciia 5% CO,, 100ul chit phan tung Cell Titer-Glo™ (do Promega Biosciences, Inc.,
Madison, WI cung cép) dugc bd sung vao timg 1 va cac don vi twong ddi sang (RLU) dugc do
trén dau doc dia Envision. Tac dung trén té bao do virut giy ra dugc xac dinh theo ty 1& phin
trdm cta sé do RLU tir cdc mAu bi e ché hoan toan qua trinh sao chép virut sau khi trlr di tin
hiéu tir cac dbi ching khong dugc xu ly (DMSO). Tri s6 ECso duoc xac dinh 1a ndng d6 cta hop
chit ma 1am giam muc d6 sao chép virut 50%. Phén tich dit liéu vé hoat tinh khang virut quan
sat duge & t& bao MT-2 duoc thuc hién b%mg cach str dung phan mém XL-fit™ (do IDBS,
Guildford, Surrey, UK cung cép) dé tinh ECs, tir dudng cong liéu lugng-dap ting bang cach sir
dung phuong trinh sau: |
M- (M -H)x EC,,"
(ECy," +x")

trong d6 y = mirc d6 trc ché virut, x = ndng d thude, M = miic d6 tc ché tdi da, H = mirc dd tc
ché t8i thidu va n = hé sb Hill. Cac tri s6 ECso (trung binh + dao déng chuén) dugc tinh tir it nhét

ba thir nghiém doc 1ap duoc thuc hién lap lai ba lan. Muc do khang duoc tinh theo ty 18 gifta
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ECso trung binh d6i v6i mdi virut dot bién/virut thuong. Két qua dugc boc 16 trén Hinh 1 va

trong bang 3 va 4 dudi day.

S 14n thay d6i (FC) mirc khang sinh hoc hiéu suat thip theo bang

| Hop chat | K103N | Y181C | L100/Y181C | K103N/Y181C | Y188L | G190A | E138K/M184V

1 1,3 5,7 6,9 14,8 152 |06 ND
2 0,9 4,0 1,6 4,1 10,0 1,6 5,0
3 1,0 3.4 1,0 3,4 13,7 | ND ND
4 1,4 49 |54 12,8 169 |ND |ND
5 1,6 154 | 18,9 208,0 1740 | ND ND
9 1,0 5,7 4,0 14,7 11,4 ND ND
10 0,9 11,9 3,8 19,9 53,6 | ND ND
11 2,1 154,0 | 85,0 157,0 161,0 | ND ND
34 1,4 3,4 1,7 12,4 18,7 | ND 42

ND: khong xac dinh dugc

Bién dang tinh khang d6i vai dot bién HIV-1 RT dugc thuc hién véi nevirapin (“NPV™),
rilpivirin (“RPV?), va efavirenz (“EFV”). Nevirapin nhan dugc tir Toronto Research Chemicals,
Inc. (Toronto, Canada; danh muc #N391275). Rilpivirin nhidn dugc tr Key Organics Ltd.
(Camelford, Cornwall, United Kingdom; danh muc #KE-0036). Efavirenz nhén dugc tir Toronto
Research Chemicals, Inc. (:Foronto, Canada; danh muc #E425000). Cac két qué duogc thé hién

dudéi day trong Bang 4.

Bang 4 S4 lan thay d6i (FC) mitic khang sinh hoc theo bang hiéu sut thap

Hop chat KI103N | Y181C | L100I/Y181C | K103N/Y181C | Y188L | G190A | E138K/M184V
Nevirapin

(“NVP”) 87,0 >229 >229 ND >229 183,0 | ND

Rilpivirin

(“RPV”) 1,0 4,6 18,1 7,7 228 |08 3,0

Efavirenz

(“EFV”) 48,1 3,6 >200 83,5 132,5 14,8 ND

ND: khong xac dinh duoc
ViduC

Thir nghiém hERG

Té bao:
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Dong té bao CHO AVIVA, ma bidu hién mdt cach 6n dinh céc nguén hERG, duoc sir
dung cho thir nghiém. Cac té bao dugc nudi cdy trong DMEM/F12 chira 10% FBS, 1%
penixilin/streptomyxin va 500pg/ml G418. Trudc khi thir nghiém, cic té bao dugc gom bing
cach sir dung Accumax (Inr?ovative Cell Technologies).

Dung dich:

Pé ghi nhan vé mit dién sinh ly, cac dung dich dudi day duogc sur dung:

Dung dich ngoai: 2mM CaClz; 2mM MgClz; 4mM KCI; 150mM NaCl; 10mM Glucoza; 10mM
HEPES; 305mOsm dén 315mOsm; d6 pH 7,4 (dugc diéu chinh bing 5M NaOH.)

Dung dich trong: 140mM KCI; 10mM MgCl2; 6mM EGTA; SmM HEPES-Na; SmM ATP-Mg;
295mOsm dén 305mOsm; d6 pH 7,25 (duoc didu chinh bing 1M KOH).

Dién sinh ly:

Viéc ghi nhan d6i véi toan bo té bao dugc thuc hién bing cach sir dung PX 7000A (do
Axon Instruments cung cip) véi cong nghé SealChip™ ctia AVIVA. Cac té bao dugc kep dién
&p v6i dién thé giit -80mV. Sau d6, dong hERG duoc hoat héa biang bude khir phan cuc dén -
50mV trong thoi gian 300 phan nghin gidy. Budc diu tién & —50mV nay duoc diung lam gbc dé
do pic bién dd ctia dong dudi. Tiép theo, budc dién 4p dén +20mV duoc ap dung trong thoi gian
5 giay dé kich hoat ngudn. Cudi cling, budc ngugc vé -50mV trong thoi gian 5 gidy loai bé kich
hoat va dong dudi khir kich hoat dugc ghi nhéan.

Xi Iy doi tuwong thir nghiém va cdc dich pha lodng:

T4t ca céc ddi twong thir duoc chuén bi tir dung dich gbc DMSO 10mM. Dung dich nay
duoc trén bang cach xir Iy bing ning lwong 4m thanh trong thdi gian 20 phit, tiép theo tao xody
manh. Trudc khi thir nghiém, cac hop chit dugc pha lodng dé thir ndng dd trong lo thuy tinh
bang cach st dung dung dich ngoai. Cac dich pha loing dugc didu ché khong qué 20 phit trude
khi dung.

Cdc quy trinh dién sinh ly

Sau khi dat dugc céu hinh cia toan bo t& bao, céc té bao dugc theo ddi trong thdi gian 90
gidy dé danh gia tinh 6n dinh va sau d6 duoc rira bang dung dich ngoai trong thdi gian 66 gidy.
Sau d6, quy trinh dién 4p duoc 4p dung cho cic té bao 12 gidy mot lan trong toan bd quy trinh.
Chi céc t& bao dn dinh véi cac thong sb ghi nhan trén ngudng duoc cho phép vao quy trinh bd

sung thudc.
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b
b

Dung dich ngoai chira 0,1% DMSO (chit dan) duoc ap dung dbi véi cac t& bao dé thiét
lap mirc gdc. Sau khi cho phép dong 6n dinh trong thoi gian 3 phut dén 10 phut, vat thir dugc ap
dung. Dung dich d6i tuong thir nghiém duoc bb sung vao céc té bao thanh 4 1in bd sung riéng 8.
Céc té bao duogc gift trong dung dich thir nghiém cho dén khi tac dong cta thir nghiém dat dén
trang thai On dinh, t6i da dén 12 phut. Tiép theo, 1M cisaprit (d6i ching tich cuc) duoc bd sung
vao. Cudi cling, rira bang dung dich ngoai cho dén khi dong khdi phuc dat dén trang thai én dinh.
Phdn tich dir liéu

Phan tich dit liéu dwoc thuc hién bang cach sir dung phdn mém DataXpress (do Axon
Instruments cung cAp), Clampfit (do Axon Instruments cung cp) va Origin (do OriginLab
Corporation cung cap). Két*__qué duoc bdc 16 trong Bang 5. Tri sd 16n hon trj s6 néu trong Bang 5
biéu thi néng do tdi da c6 thé dat dugc trong thtr nghiém nay (vi du, cac hgp chét dat dén gidi

han hoa tan cua ching).

Béang 5
Hop chét s6 hERG (uM)
2 >1
9 >3
10 >3
11 >3
12 >3
13 1,3
34 >3

Thir nghiém hERG con dugc thuc hién ddi véi rilpivirin (‘RPV”). Két qua 13 0,5uM.

Cac dap tmg dugc hoc cu thé quan sat dugc ¢ thé thay ddi theo va tly theo hoat chét cu
thé duoc chon hoic tily theo lidu c6 cac chit mang duoc Iy hay khong, ciing nhu loai bao ché va
cach dung duoc ap dung, va cac dao dong mong doi hodc cac khac biét vé két qué dugc du tinh
theo thuec tién.

Céc vi du dugc bdc 16 trong ban md ta ndy mo ta quy trinh téng hop cac hop chét theo
sang ché ciing nhu cac chit trung gian duoc ding dé diéu ché cac hop chat. Can hiéu ring céc
bude riéng r& dugc boc 1§ trong ban md ta ndy c¢6 thé duoc két hop. Ciing cin phai hiéu ring cac

mé hop chét riéng r& c6 thé dugc két hop va sau d6 duge dua dén budce tong hop tiép theo.
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T4t ca cac tai liéu vién din, ké ca céc tai liéu cdng bo, bing ddc quyén sang che, va céc
tai liéu sang ché dugc dua vao day bang cach vién dan, nhu thé timg tai liéu d6 dugc két hop vao
day bang cach vién din. Sdng ché dé xuat cic phuong 4n khac nhau va cac k§ thuét. Tuy nhién,

can hiéu rang cac bién doi va cai bién c6 thé dugc tao ra déu nam trong pham vi cuia sang che.
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YEU CAU BAO HQ
1. Hop chét c6 cong thirc (I):
R4 R3 o
RS
R® N/)\
R7 RS NH
R1
(] e
X3 X2
Q Y
RZ (D)
trong do:
jo\(R'lO s N
=
I
e
Qla N  hoic R :

X!, X2, va X® doc 1ap 1a N hodc C(R'), v6i didu kién rdng nhiéu nhat 2 trong s6 X', X2,
vax’1aN;

R! 1a -H, -CN, -OR? -C(O)OR?, halogen, Ci alkyl, Cs.o xXycloalkyl, hoic Cis
heteroalkyl, trong d6 timg nhém C, alkyl, Cs.jo xycloalkyl, va C.¢ heteroalkyl tuy y dugc thé
béng 1,2, 3, 4, hodc 5 nhom R'2, ma cac nhom nay co thé 1a giéng nhau hodc khac nhau;

R? 13 -H, -CN, -OR?, -NR°R®, -C(O)OR?, halogen, Cy.s alkyl, Cs.1o xycloalkyl, hodc Ci.
heteroalkyl, trong d6 timg nhom C, alkyl, Cs.19 xycloalkyl, va Ci. heteroalkyl tuy y duoc thé
bang 1, 2, 3, 4, hodc 5 nhém R'?, ma cac nhém nay c6 thé 13 gidng nhau hodc khac nhau;

R® 1a -H, -OR?, -SR?, -NRR", -NHC(O)NR'R®, Cy.¢ alkyl, Cs.1 xycloalkyl, hodic Ci.6
heteroalkyl, trong d6 tung hhém C.6 alkyl, Cs.jp xycloalkyl, va C;. heteroalkyl tuy y dugc thé
bﬁng 1,2, 3, 4, hoic 5 nhém R'%, ma cdc nhém nay c6 thé 1a gibng nhau hozc khac nhau;

R* 13 -H, -OR®, halogen, -NO,, -CN, -NR*R®, -NHC(O)NRR®, -OC(O)NR*R®, -CH,C-
(O)NRR®, C, alkyl, Cs.10 xycloalkyl, hodc Ci.¢ heteroalkyl, trong d6 timg nhém C,.6 alkyl, Cs.
10 Xycloalkyl, va C heteroalkyl tuy y dugc thé béng 1, 2, 3, 4, hoac 5 nhém R12, ma cac nhom
ndy c6 thé 1a gidng nhau hozc khéc nhau;

R® 1a -H, -OR?, halogen, -NO,, -CN, -NR°R®, -NHC(O)NR’R®, -OC(O)NR*R", -CH,C-
(O)NRaRb, Cy.6 alkyl, C3.19 xycloalkyl, hodc Cy. heteroalkyl, trong d6 ting nhém C, alkyl, Cs.
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10 xycloalkyl, va C;¢ heteroalkyl tuy y duoc thé béng 1, 2, 3, 4, hoac 5 nhém R12, ma cac nhom
nay c6 thé 1a giéng nhau hozc khac nhau;

R® 14 -H, -OR?, halogen, -NO,, -CN, -NR°R®, -NHC(O)NR®R®, -OC(O)NR’R®, -CH,C-
(O)NRaRb, Ci.6 alkyl, Cs.10 xycloalkyl, hoac C,¢ heteroalkyl, trong d6 tirng nhém C, alkyl, Cs.
10 Xycloalkyl, va C1 heteroalkyl tily y dugc thé bang 1, 2, 3, 4, hodc 5 nhém R'?, ma cac nhém
ndy c6 thé 13 gidng nhau hoic khac nhau;

R71aCs alkyl, C3_‘%-0 xycloalkyl, C;.¢ heteroalkyl, halogen, -OR?, -CN, hogc -NO,, trong
d6 tirg nhém Cy alkyl, Cs.19 xycloalkyl, va C .6 heteroalkyl tly y dugc thé bang 1, 2, 3, 4, hodc
5 nhém R'?, ma cac nhém nay c6 thé 1a gibng nhau hodc khéc nhau;

R® 14 C 16 alkyl, Cs.10 xycloalkyl, C hetefoalkyl, halogen, -OR?, -CN, hodc -NO,, trong
d6 timg nhém Cy. alkyl, Cs.10 xycloalkyl, va Cy.¢ heteroalkyl tiry ¥ duoc thé bang 1, 2, 3, 4, hodc
5nhém R'%, ma cac nhém nay c6 thé 1a giéng nhau hodc khac nhau;

R’ 1a -H, Ci alkyl, hodc Cs.o xycloalkyl, trong d6 timg nhém Ci¢ alkyl va Cs o
xycloalkyl ity ¥ duoc thé bang 1, 2, 3, 4, hodc 5 nhém R'?, ma cac nhém nay c6 thé 1a gidng
nhau hodc khac nhau;

RY 3 -H, C,.6 alkyl, hodc Cs_jo xycloalkyl, trong d6 ting nhém C,.¢ alkyl va Cs.1o xyclo-
alkyl tiy y duoc thé bing 1, 2, 3, 4, hodc 5 nhém R'%, ma cac nhém nay c6 thé 1a giéng nhau
hodc khac nhau;

mdi nhém R!! doc 1ap 1a -H, -CN, -OR?, -C(O)OR?, halogen, Cy.¢ alkyl, Cj.1o xycloalkyl,
hoidic Cy.¢ heteroalkyl, ma c6 thé 1a gidng nhau hodc khac nhau, trong d6 ting nhém C . alkyl,
Cs.10 xycloalkyl, va Ci heteroalkyl tily y dugc thé bang 1, 2, 3, 4, hodc 5 nhém R'?, ma cac
nhém ndy 6 thé 13 gidng nhau hoic khac nhau;

mdi nhém R'* doc 14p 13 C6 alkyl, Cs.19 xycloalkyl, C;. heteroalkyl, heteroxyclyl ¢ tir
5 dén 10 canh, Ce. o aryl, heteroaryl c6 tir 5 dén 10 canh, halogen, -OR? -C(O)R?, -C(O)OR?, -C-
(O)NR®R®, -OC(O)NR?R®, -NR*C(0)OR®, -SR?, -S(0)12R?, -S(0),F, -S(0),NR’R®, -NR*S(0),.
Rb, -N3, -CN, hodc -NOy; trong d6 tirng nhém C,¢ alkyl, Cs.j0 xycloalkyl, C.¢ heteroalkyl, va
heteroxyclyl ¢6 tir 5 @én 10 canh tiy y dugc thé bang 1, 2, 3, 4, hodc 5 phan tir thé dwoc chon tir
cac nhom halogen, -OR?, -C(O)R? -C(O)OR?, -C(O)NR’R®, -OC(O)NR*R®, -NR*C(O)OR®,
-SR?, -S(0);.2R?, -S(0),F, :?S(O)zNRaRb, -NR®S(0);R®, N3, -CN, v -NO,, ma cac nhém nay cé

thé 1a giéng nhau hoic khac nhau;
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mdi nhém R? va R® doc 1ap 1a -H, -NH,, C; alkyl, Cs.1o xycloalkyl, C;.¢ heteroalkyl, het-
eroxyclyl ¢6 tir 5 dén 10 canh, C.1o aryl, hodc heteroaryl c6 tir 5 dén 10 canh, trong d6 ting
nhom Ci alkyl, Cs.10 xycl%)alkyl, C1.6 heteroalkyl, heteroxyclyl c6 tir 5 dén 10 canh, Cq.10 aryl,
va heteroaryl c6 tur 5 dén 10 canh tuy y dugce thé béng 1,2, 3, 4, hodc 5 nhém R, ma cac nhém
ndy c6 thé 1a gidng nhau hozc khac nhau; hoic R* va R® ciing v6i cac nguyén tr ma ching gén
vao tao ra di vong cd taora 5 dén 10 canh; va

mdi nhém R ddc 14p 13 -CN, halogen, C .6 alkyl, Cs.10 xycloalkyl, C;.¢ heteroalkyl, hosc
heteroxyclyl ¢6 tir 5 dén 10 canh,

hodc chat ho bién hodc mudi dugce dung cuia nd.

2. Hop chét theo diém 1, hodc chit hd bién hoidc mubi duoc dung cua no, trong do R%1a -H, -CN,

-OR?, hodc C alkyl.

3. Hop chét theo didms 1 hodc 2, hodc chit hd bién hodc mubi duoc dung cua nd, trong d6 R?1a
-CN.

4. Hop chit c6 cong thirc (I1):

R4 R3
RO
6 N/)\
R1
O \2\?'(1
X3 X2
S
I
N (D
trong do :
RO RT N
RN
Qla N  hoic R

X!, X%, va X° doc 1ap 1a N hodc C(R”), v6i diéu kién rﬁng nhiu nhét 2 trong s6 X!, X2,
vaxX’1aN;
R! 12 -H, -CN, -OR?, -C(O)OR?, halogen, hoic C.s alkyl, trong d6 Cy. alkyl tuy y dugc

thé bf?mg 1,2, 3,4, hodc 5 nhom R'2, ma c4c nhém nay co thé 1a giéng nhau hodc khac nhau;
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R’ 13 -H, -OR?, -NR°R®, -NHC(O)NRR®, C 6 alkyl, hodc C,.¢ heteroalkyl, trong d6 ting
nhém Ci alkyl va C;¢ heteroalkyl tuy y duoc thé béng 1, 2, 3, 4, hoac 5 nhom R, ma cac
nhém nay c6 thé 14 giéng nhau hodc khéc nhau;

R* 12 -H, -OR?, halogen, -NO,, -CN, ~NR®R®, C1 alkyl, hodc Ci. heteroalkyl, trong d6
timg nhém C alkyl va Cy. heteroalkyl tily y dugc thé bang 1, 2, 3, 4, hodc 5 nhém R'%, ma cac
nhém nay c6 thé 14 giéng nhau hodc khéc nhau;

R’ 1a -H, -OR?, halogen, -NO,, -CN, —-NR°R®, C, alkyl, hogc Cy. heteroalkyl, trong d6
timg nhém C alkyl va Cy heteroalkyl tuy y dugc thé bang 1, 2, 3, 4, hodc 5 nhém R', ma cac
nhém ndy 6 thé 13 gidng nhau hogc khac nhau;

R® 13 -H, -OR?, halogen, -NO,, -CN, —NRaRb, Ci.6 alkyl, hodc C;. heteroalkyl, trong dé
tirng nhom C, alkyl va C;.¢ heteroalkyl tiy y duoc thé bang 1, 2, 3, 4, hodc 5 nhém R'%, ma cac
nhém nay c6 thé 14 giéng nhau hoic khic vnhau; :

R’ 12 Cr¢ alkyl, Cy heteroalkyl, halogen, -OR? -CN, hodc -NO,, trong d6 tirng nhém
Ci alkyl tiy y dugc thé bang 1, 2, 3, 4, hodc 5 nhém R'2, ma cac nhém nay cé thé 12 giéng nhau
hodc khac nhau;

R®1a Cry alkyl, C.¢ heteroalkyl, halogen, -OR?, -CN, hodc -NO,, trong d6 ting nhém
Ci.¢ alkyl tuy y duoc thé béng 1,2, 3,4, hodc 5 nhdm Ru, ma cac nhém nay cé thé 1a giéng nhau
hodc khac nhau;

R® 1a -H hogic Cy alkyl, trong d6 Cy6 alkyl tily y dugc thé bang 1, 2, 3, 4, hodc 5 nhém
R'2, ma cac nhém nay c6 the 1a gibng nhau hoic khic nhau;

R'° 13 -H hodic C,. alkyl trong d6 Cyealkyl tiy y dugce thé bang 1, 2, 3, 4, hodc 5 nhém
R'2, ma céc nhém nay c6 thé 1a gibng nhau hodc khac nhau;

m&i nhém R'! doc lap 1a -H, -CN, -OR?, -C(O)OR?, halogen, hoic Cy. alkyl, ma c6 thé 1
giéng nhau ho#ic khac nhau, trong d6 C. alkyl tuy y dugc thé b?mg 1,2, 3, 4, hodc 5 nhom R
ma céc nhom nay co thé 14 giéng nhau hozc khéc nhau;

mdi nhém R doc 1ap 1a Cy alkyl, Cs.1o xycloalkyl, Ci. heteroalkyl, heteroxyclyl ¢6 tur
5 dén 10 canh, Ce.1 aryl, heteroaryl c6 tir 5 dén 10 canh, halogen, -OR?, -C(O)R?, -C(O)OR?, -C-
(O)NRR®, -OC(O)NR’R?, -NR*C(0)OR”, -SR?, -S(0);2R?, -S(O)F, -S(0O),NR'R®, -NR*S(0),.
R®, -Nj, -CN, hoidc -NO»; trong d6 tirng nhém C alkyl, Cs.1o xycloalkyl, Ci heteroalkyl, va
heteroxyclyl c6 tu 5 dén 10 canh tuy y duoc thé béng 1,2,3,4,hodc 5 phi‘m ttr thé duoc chon tir
cac nhom halogen, -OR?, :%(O)Ra, -C(O)OR?, -C(O)NR®R®, -OC(O)NR®R®, -NR*C(0)OR”, -S-
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R?, -S (0)12R? -S(O),F, -S(0),NR*R®, -NR*S(0),R®, -Nj3, -CN, va -NO,, ma c4c nhém niy c6
thé 14 gidng nhau hoic khac nhau;

mdi nhém R? va R° doc lap 1a -H, C,¢ alkyl, Cs.0 xycloalkyl, C;¢ heteroalkyl,
heteroxyclyl ¢6 tir 5 dén 10 canh, Cq.yo aryl, hodc heteroaryl ¢6 tir 5 dn 10 canh, trong d6 timg
nhém C.¢ alkyl, Cs.q9 xyclgall<yl, Ci heteroalkyl, heteroxyclyl c6 tir 5 dén 10 canh, Cg.o aryl,
va heteroaryl ¢6 tir 5 dén 10 canh tiy ¥ dwoc thé bing 1, 2, 3, 4, hodc 5 nhém R", ma cic nhém
nay c6 thé 1a giéng nhau hoic khac nhau; hodc R* va R® cling véi c4c nguyén tir ma ching gin
vao tao ra di vong cd tao ra 5 dén 10 canh; va

mdi nhém R doc 1ap 1a -CN, halogen, C . alkyl, Cs.10 xycloalkyl, C,. heteroalkyl, hodc
heteroxyclyl ¢6 tir 5 dén 10 canh,

hodc chat ho bién hodc muoi duge dung cua no.

5. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 4, hodc chét hd bién hoic mubdi duoc

1
wnans

R9J\me
N

dung ciiand, trongd6 Qla¥ N

6. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 4, hodc chit hd bién hodc mudi duoc

JV‘!I\I N
i

dung ciia né, trong d6 Q 1a R

7. Hop chit theo diém bét ky trong sb cac didm tir 1 dn 6, hodc chit hd bién hoic mudi duoc

dung cta nd, trong dé X! XZ, vax? tung nhom 1a CH.

8. Hop chét theo diém bét ky trong sd cac diém tir 1 dén 6, hodic chdt hd bién hodc mudi duoc

dung ciia n6, trong d6 X' 1a N; X* 1a CH; va X 1a CH.

9. Hop chit theo diém bt ky trong s6 cac diém tir 1 dén 6, hoc chat hd bién hoic mudi dugc
dung cta no, trong d6 X', X% va X® 1a C(R'"); mdi nhém R'" doc 1ap duge chon tir -H, -CN,
-OR?, halogen, va C ¢ alkyl; va R' dugc chon tir -H, -CN, -OR? halogen, va C. alkyl.

10. Hop chit theo diém bt ky trong s6 céc diém tir 1 dén 6, hogc chit hd bién hoic mudi dwoc

dung ctia nd, trong d6 X', X2, va X* 1a C(R"); m&i nhém R 1a -H; vaR' 1a -H.
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11. Hop chét theo diém bét ky trong s& céc didm tir 1 dén 10, hodc chét hd bién hoic mudi duge
dung cua né, trong d6 R® 1a -H, -OR? -NR°R’, -NHC(O)NR’R®, C,s alkyl, hogc Cis
heteroalkyl.

12. Hop chét theo diém bt ky trong s6 cac diém tir 1 dén 11, hodc chét hd bién hoic mudi dugc

dung ctia n6, trong d6 R® 1a -H, -OR?, -NR°R®, hoic -NHC(O)NR*R".

13. Hop chét theo diém bit ky trong s6 cac diém tir 1 dén 12, hodc chét hd bién hoic mudi duoc

dung cua ng, trong d6 R®1a-NH, hoéc -OH.

14. Hop chét theo diém bét ky trong s& cc diém tir 1 d&én 12, hodc chat hd bién hodc mubi dugc

dung cia n6, trong d6 R* 14 NH,.

15. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 12, hosc chét hd bién hozc mudi dugc

dung ctia né, trong d6 R* 1a —OH.

16. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 15, hodc chét hd bién hoic mudi duoc
dung ctia ng, trong dé R* 1a -H, -OR?, halogen, -NO,, -CN, -NR*R®, -NHC(O)NR*R", hoic C;.
alkyl.

17. Hop chét theo diém bt ky trong s6 céc diém tir 1 dén 16, hodc chat hd bién hodc mudi duge
dung ctia né, trong d6 R 14 -H, -OR?, halogen, -NO,, -CN, -NR*R®, -NHC(O)NR*R", hozc C.
alkyl.

18. Hop chét theo diém béfg:ky trong s6 cac diém tir 1 dén 17, hodc chét hd bién hozic mudi dugc
dung cta né, trong dé R® 1a -H, -OR?, halogen, -NO,, -CN, -NR°R®, -NHC(O)NR"R®, hoic Ci
alkyl.

19. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 18, hodc chit hd bién hodc mubi dugc
dung ctia nd, trong d6 hai nhom trong sORY R, va R®1a-H va mot trong sO R*, R’ vaR®1a -H,

-OR?, halogen, -NO,, -CN, -NR°R®, -NHC(O)NR*R®, hoic C .6 alkyl.

20. Hop chét theo diém bat ky trong s6 cac didm tir 1 dén 18, hodc chat hd bién hodc mudi duoc
dung ctia nd, trong d6 hai nhdm trong s6 R*, R®, vaR® 1a -H va mot trong sb RY R°, vaR®1a -H,

-OR?, halogen, -NO,, -NR*R", hoic Cy.¢ alkyl.
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21. Hop chét theo diém bAt ky trong s6 cac diém tir 1 dén 20, hodc chit hd bién hoic mubi dugc

dung ctia nd, trong do6 R®1a -H.

22. Hop chét theo diém bt ky trong sb cac diém tir 1 dén 21, hodic chit hd bién hodc mudi duogc

dung ciia né, trong d6 R*, R, va R® 1a -H.

23. Hop chét theo diém bét-;%ky trong sb cac diém tir 1 dén 22, hodc chat hd bién hoic mubi duoc

dung cta no, trong doé R714Cis alkyl, Cy.¢ heteroalkyl, halogen, -OR?, -CN, hoic -NO,.

24. Hop chit theo diém bét ky trong sb céc diém tir 1 dén 23, hogc chét hd bién hoic mudi dugc

dung cua nd, trong do R31a Cy6 alkyl, Cy.¢ heteroalkyl, halogen, -OR?, -CN, hoic -NO,.

25. Hop chét theo diém bét ky trong s cac diém tir 1 dén 24, hofic chét hd bién hodc mudi dugc
dung cta no, trong do R’ va R® 1a gibng nhau va dugc chon tir Ci alkyl, Cy.¢ heteroalkyl,
halogen, -OR? -CN, va -NO,.

26. Hop chit theo diém bét ky trong s6 cac diém tir 1 dén 25, hoic chét hd bién hoic mudi dugc

dung cua nd, trong do R’ va R® 14 giéng nhau va dugc chon tir Cy¢ alkyl, halogen, va -OR?.

27. Hop chit theo diém bét k¥ trong s6 cac diém tir 1 dén 26, hoic chit hd bién hodc mudi dugc

dung ctia no, trong d6 R va R® 1a Cealkyl.

28. Hop chét theo diém bt ky trong s6 cac didm tir 1 dén 27, hoic chét hd bién hodc mudi dugc

dung cta no, trong do6 R’ va R® 1a metyl.

29. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 28, hodic chéat hd bién hodc mudi duge

dung ctia no, trong do R’ 1 -H hoic C.4 alkyl.

30. Hop chét theo diém bt ky trong s6 cac didm tir 1 dén 29, hodic chit hd bién hodc mudi dugc

dung cua no, trong do R'% 14 -H hoic Cy.6 alkyl.

31. Hop chét theo diém batiky trong s cac didm tr 1 dén 30, hodc chit hd bién hoic mudi dugc

dung cita n, trong d6 R® 1a -H hogc Ci.6 alkyl; va R' 1a -H hodc Cy.6 alkyl.

32. Hop chit theo diém bét ky trong sb céc diém tir 1 dén 31, hoge chit h3 bién hoic mubdi dugc

dung cua né, trong d6 R® va R'* 1a -H.
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33. Hop chit theo diém bét ky trong s6 céc diém tir 1 dén 31, hogc chat hd bién hodc mubi duge

o 2N 1l
N M N,

dung cta nd, Q dugc chon tir , N | , va

34. Hop chét theo diém bét ky trong s6 cac diém tir 1 dén 33, hodic chét hd bién hodc mubi dugc

AN

dung ctia né, trong @6 Qla N,

35. Hop chét duoc chon tir nhém bao gf)m:

Cau trac .| Hop chat s6

=N

N//l\N

H
=z II}
N

ll
N

NH,
SN

N/)\NH

SOl
N i
N

ll
N
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11;

12;

14;

NH,

N

=

|
\N/I\NH

Z2=Z

/ \ =Z

)\,
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O Z°N 3 15;
P

|
\I

17;

18;
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NH,
Cl PN
|
\NJ\NH
<gelit
) I
N
Ii
N
NH
F Ny
|
\N*NH
| =N 20;
=
= il
N
If]
N
NH,
AN
|
\N/I\NH
| >N 21;
/
= li]
N
I
N
O NH,
Ill"
T
SN NH
22;
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NH,
H,N N
|
\N*NH
| =N 23;
=
= II]
N
Il
N
| NH,
0 N
I
\N)\NH
| =N 24;
Z
= |l
N
il
N
25;

26;
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27;

1 28;

29;

30;
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31;

32;

33;

34;
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35;

36;

37,

38;
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R

39;
NH,
~N
40; va
41.

0
o
N/)\NH
N Il
N
Il
N

36. Hop chét c6 cong thirc sau:
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hozic chat hd bién hozic mudi duge dung ctia né.

37. Hop chat c6 cong thirc:

hodc

hodc chat ho bién hoac mudi dugc dung cua no.

38. Hop chét c6 cong thic:

ho#c chat ho bién hodc mudi duge dung cia no.

39. Dugc phém chira hop chét theo diém bét ky trong s6 cac diém tir 1 dén 38, hoic chét hd bién

hodc mudi duge dung cta nd, va chat mang dugc dung.

40. Duoc phdm theo diém 39, trong d6 dwoc phédm nay con chira it nh4t mot hogic nhidu tac nhan
b sung dung dé didu tri bénh duoc chon tir nhom bao gdm cac hop chét tc ché HIV proteaza,
cdc chidt e ché transcriptaza ngugc khong 1a nucleosit ciia HIV, cac chit Gc ché cia
transcriptaza ngugc la nucleosit ciia HIV, cac chét uc ché transcriptaza nguoc 13 nucleotit clia
HIV, céc chét e ché HIV integraza, cic chét trc ché gp41, cac chét (rc ché CXCR4, cac chét uc
ché gp120, cac chit trc ché CCRS, cac chét tre ché polyme héa capsid, va cac thubc khac dé diéu

tri bénh do HIV gdy ra, va td hop cua ching.
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41. Kit chira hop chat theo diém bAt ky trong s& cac diém tir 1 dén 38, hogc chét hd bién hodc

mudi dugc dung clia né.

42. Vat phim chira lidu luong don vi ctia hop chat theo diém bét ky trong sb cac diém tir 1 dén

38 ho#c chat ho bién hodc mudi dugc dung ctia no.
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