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Linh vwe ky thuit dwoc dé cap

Séng ché dé cap dén hop chét tan trong nuée co tic dung trc ché hoat tinh cia
protein Bel-2 chdng lai su chét té bao theo chwong trinh va dugc phAm chira hop chét
nay, va cac hop chat nhu vy dé didu tri bénh, trong d6 protein Bcl-2 chéng lai su chét

té bao theo chuong trinh dugc biéu hién.
Tinh trang ky thuét ciia sang ché

Protein Bel-2 chéng lai su chét té bao theo chuong trinh c¢6 lién quan dén mot
s6 bénh. Do do, trong linh vuc diéu tri vAn can dén céc hop chit c6 tac dung trc ché

hoat tinh cua protein Bcl-2 chéng lai su chét té bao theo chuong trinh.

Su biéu hién qua muc cua protein Bel-2 lién quan dén hién tugng khang véi hoa
tri liéu, két qua 1am sang, tién trién clia bénh, chan doan toan bo hodc sy phdi hop cua

ching trong bénh ung thu va céac roi loan cua hé mien dich.

Su lién quan cuta protein Bel-2 trong bénh ung thu bang quang, ung thu néo,
ung thu vi, ung thu tuy xuong, ung thu ¢b tir cung, bénh bach cdu lymph6 bio man
tinh, bénh ung thu két-truc trang, bénh ung thu thuc quan, bénh ung thu té bao gan,
bénh bach ciu nguyén bao lymphd, u lymphd thé nang, khdi u 4c tinh thé lympho cé
nguén géc té bao T hoic té bao B, u melanin, bénh bach ciu dong tuy, u tiy, bénh ung
thu miéng, bénh ung thu budng tring, bénh ung thu phbi té bao khong nho, bénh ung
thu tuyén tién liét, bénh ung thu phéi té bao nho hoic ung thu 14 lach, va cic bénh
trong tu duoc mo ta trong don qudc té s& PCT/US2004/36770 v6i s6 cong bd WO
2005/049593, va don qudc té s6 PCT/2004/037911 véi s6 cong bd WO 2005/049594.

Su lién quan cua protein Bcl-2 trong cdc bénh tu mién va bénh mién dich dugc
mo ta trong cac tai liéu Current Allergy and Asthma Reports 2003, 3, 378-384; British
Journal of Haematology 2000, 110(3), 584-90; Blood 2000, 95(4), 1283-92; va New
England Journal of Medicine 2004, 351(14), 1409-1418. Su lién quan cua protein Bel-
2 trong bénh viém khdp dugc md ta trong US60/988,479. Su lién quan cua protein
Bcl-2 trong thai ghép tiy xuong dugc boc 10 trong US11/941,196.
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D tan anh huéng dén sy hdp thu duoc chit duge st dung qua duong ubng.
Duoc chét ¢6 do tan kém lién quan dén do sinh kha dung thdp va thay ddi, kha ning bi
anh hudng boi thire dn cao hon va khdng c¢é kha nang phan phdi lidu cao trong cac
nghién ciu ddc tinh, va khé khan trong viéc phét trién cac ché phdm dung ngoai
duong tiéu hoa. Do do, viéc gia ting do tan cua hop chét c6 thé lam giam thiéu cac

nguy co lién quan dén do tan thap va, hon nita, tao ra loi thé.
Ban chét k§ thuit ciia sing ché

Pham vi cta sang ché va cac phuong an khac nhau theo sang ché dugce xéac dinh

trong yéu cau bdo ho kém theo.
Do do, theo mot phuong an, sang ché dé cdp dén hop chat hodc mudi duoc
dung cta n6 c6 thé duge st dung lam chat tc ché mot hodc nhiéu hon mot protein

chdng lai su chét té bao theo chuong trinh, d6 1a hop chét c6 cong thic (I11a):

@)

NN
1 N
0

(IlTa)

hodc mubi duge dung ctia no, trong do
Alla C(A?);
A?1aH;
B! 1a OR!, hodc NHR!, trong d6 R! 1a C1-Cio alkyl duoc thé biang R?;
D! 1a H;
E'la H;
Y!1a NOy;
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G' 1a alkyl duoc thé bang OP(O)(OH)(OH);

R0 13 C3-Cio-xycloalkyl ¢6 mot hodc hai gbc CHa khéng dugce thé hodc duge
thé bang O;

trong d6 gbc R1° 1a khong duge thé hodc duge thé bing mot hodc hai hodc ba
hodc bén hodc ndm phan tir thé doc 1ap duge chon tir nhém bao gdm R, ORY, F, CI,
Br,val;va

R 1a C1-Cyo alkyl.

Theo mdt phuong an khac nita, sang ché dé cap dén cac hop chét dugc chon tir

nhém bao gom:

(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl} piperazin-1-yl)-2-
[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino|phenyl}sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat;

{5-[5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl}piperazin-1-yl)-2-
{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino}-3-nitrophenyl)sulfonyl]-
carbamoyl} phenoxy]-7H-pyrolo[2,3-b]pyridin-7-yl}metyl dihydro phosphat; va

(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl} piperazin-1-yl)-2-
[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl} sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat.

Theo mdt phuong an khéc, sang ché dé cap dén duoc phém dé diéu tri bénh ung
thu bang quang, bénh ung thu nfo, bénh ung thu vi, bénh ung thu tuy xwong, bénh
ung thu ch tir cung, bénh bach cau lymph6 bao man tinh, bénh ung thu két-truc trang,
bénh ung thu thyc quan, bénh ung thu té bao gan, bénh bach ciu nguyén bao lympho,
u lympho thé nang, khéi u 4c tinh thé lympho c6 ngudn goc té bao T hoic té bao B, u
melanin, bénh bach cdu dong tiy, u tiy, bénh ung thu miéng, bénh ung thu budng
trng, bénh ung thu phéi té bao khong nho, bénh bach ciu lympho bao man tinh, u tuy,
bénh ung thu tuyén tién liét, bénh ung thu phdi té bao nhé hodc ung thu 14 lach, trong
d6 duoc phdm nay chira ta dugc va hop chét bét ky trong sb cac hop chit néu trén véi

luong co tac dung diéu tri bénh.

Sang ché con mb ta & day hop chét bat ky trong sb cac hop chit néu trén daé

diéu tri bénh ung thu bang quang, bénh ung thu ndo, bénh ung thu vu, bénh ung thu
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tay xwong, bénh ung thu ¢b tir cung, bénh bach cdu lymphd bao man tinh, bénh ung
thu két-truc trang, bénh ung thu thuc quéan, bénh ung thu té bao gan, bénh bach ciu
nguyén bao lymphd, u lympho thé nang, khdi u 4c tinh thé lympho co ngudn gde té
bao T hoic té bao B, u melanin, bénh bach cau dong tiy, u tiy, bénh ung thu miéng,
bénh ung thu budng tring, bénh ung thu phéi té bao khong nhé, bénh bach cdu lymphd
bao man tinh, u tuy, bénh ung thu tuyén tién liét, bénh ung thu phéi té bao nho hoic
ung thu 14 lach & bénh nhan, trong d6 phuong phép nay bao gdm viéc cho bénh nhan
str dung hop chit bét ky trong sb cac hop chét néu trén v6i luong co tac dung didu tri

bénh.

Sang ché con mo ta & diy hop chét bit ky trong sb cic hop chit néu trén dé
diéu tri bénh ung thu bang quang, bénh ung thu ndo, bénh ung thu vi, bénh ung thu
tuy xuong, bénh ung thu cd tir cung, bénh bach cAu lymphd bao man tinh, bénh ung
thu két-truc trang, bénh ung thu thuc quéan, bénh ung thu té bao gan, bénh bach cu
nguyén bao lympho, u lympho thé nang, khdi u 4c tinh thé lymphd c6 ngudn gbe té
bao T hodac té bao B, u melanin, bénh bach cdu dong tuy, u tiy, bénh ung thu miéng,
bénh ung thu budng tring, bénh ung thu phdi té bao khong nho, bénh bach cau lymphd
bao man tinh, u tiy, bénh ung thu tuyén tién liét, bénh ung thu phéi té bao nho hoic
ung thu 14 lach ¢ bénh nhéan, trong d6 phuong phip nay bao gbm viéc cho bénh nhan
str dung hop chit bét ky trong s6 cac hop chit néu trén véi lugng c6 tac dung didu tri
bénh va mot chét diéu tri bd sung hodc nhiéu hon mot chat didu tri bd sung véi lugng

c6 tac dung diéu tri bénh.
MO ta chi tiét sing ché

Pham vi cta sang ché 1a nhu dugc xac dinh trén ddy va trong céc di€ém y€u cau
bao ho kém theo. Ban md ta cling md ta cac doi tuong khac khong thudc pham vi cia

sang ché.

Céac gbe bién thién ¢ ddy duoc biéu dién béi cac ky hiéu nhan dang (chit viét
hoa véi chi s0 trén dang chit s6 va/hodc dang chit cai) va c6 thé duoc cu thé hoa dic
biét.

Diéu nay duoc hiéu 1a hoa tri chinh xdc dugc gitt nguyén doi véi tat ca cac goc

va to hop ctia ching, rang cdc goc hoa tri 1 ¢d nhicu hon mot nguyén tir duoc ve tir tréai
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sang phai va dugc gan qua dau mut trai cua ching, va rang goc hoa tri 2 cling dugc ve€
tur trai sang phai.
Diéu nay cling dugc hiéu la mdt phuong an cu thé ctia goc bién thién c6 theé 1a

gidng hodc khac mot phwong an cu thé khac ¢ cuing ky hiéu nhan dang.

Thuét nglt “alkenyl”, nhu dugc st dung & day, nghia 1a hydrocacbon mach
thing hodc mach nhanh chia tir 2 dén 10 nguyén tir cacbon va chira it nhét mot lién
két d6i cacbon-cacbon. Thuat ngit “Cx-Cy alkenyl” nghia la hydrocacbon mach thang
hodc mach nhanh chta it nhit mot lién két di cacbon-cacbon chira tir x dén y nguyén
tr cacbon. Thuat ngit “C3-Cs alkenyl” nghia 1a nhém alkenyl chua tir 3 dén 6 nguyén
tir cacbon. Vi du dai dién vé alkenyl bao gém, nhung khong chi gigi han &, buta-2,3-
dienyl, etenyl, 2-propenyl, 2-metyl-2-propenyl, 3-butenyl, 4-pentenyl, 5-hexenyl, 2-
heptenyl, 2-metyl-1-heptenyl va 3-dexenyl.

Thuét ngit “alkenylen” nghia la nhom hoa tri 2 dugc tao ra tir hydrocacbon
mach thing hoic mach nhanh c6 tir 2 d&én 4 nguyén tir cacbon va chira it nhét mot lién
két d6i cacbon-cacbon. Thuét ngli “Cx-Cy alkenylen” nghia 1a nhém hoa tri 2 dugc tao
ra tir hydrocacbon mach thing hodc mach nhénh chira it nhit mot lién két doi cacbon-
cacbon va chua tir x dén y nguyén tr cacbon. Vi du dai dién vé alkenylen bao gom,

nhung khong chi gidi han ¢, -CH=CH- va -CH,CH=CH-.

Thuéit ngtt “alkyl”, nhu dugc st dung & day, nghia 1a hydrocabon no mach
théng hoic mach nhanh chtra tir 1 dén 10 nguyén tir cacbon. Thuat ngit “Cx-Cy alkyl”
nghia 12 hydrocabon no mach thing hodc mach nhanh chta tir x dén y nguyén tir
cacbon. Vi du “Ci-Cs alkyl” nghia la hydrocabon no mach thing hoic mach nhanh
chtra tir 2 dén 6 nguyén tir cacbon. Vi du dai dién vé alkyl bao gdm, nhung khéng chi
gi6i han 6, metyl, etyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl, n-
pentyl, isopentyl, neopentyl, n-hexyl, 3-metylhexyl, 2,2-dimetylpentyl, 2,3-
dimetylpentyl, n-heptyl, n-octyl, n-nonyl va n-dexyl.

Thuat ngir “alkylen” nghia la nhém hoa tri 2 dugc tao ra tu hydrocabon no
mach thang hodc mach nhénh c6 tir 1 dén 10 nguyén tir cacbon, vi du, c6 tir 1 dén 4
nguyén tu cacbon. Thuft ngit “Cx-Cy alkylen” nghia la nhém hoéa tri 2 duogc tao ra tir

hydrocabon no mach thing hodc mach nhanh chira tlr x dén y nguyén tir cacbon. Vi du
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“C,-Cs alkylen” nghia I hydrocabon no mach thing hozc mach nhéanh chia tir 2 dén 6
nguyén ti cacbon. Vi du dai dién v& alkylen bao gdm, nhung khong chi gi6i han &, -

CH;-, -CH>CHa-, -CH>CH>CH>-, -CH>CH2CH>CHa- va -CH2CH(CH3)CHa-.

Thuat ngtr “alkynyl”, nhu dugc st dung ¢ ddy, nghia la nhém hydrocacbon
mach théng hodc mach nhanh chua tur 2 dén 10 nguyén tir cacbon va chutra it nhit mét
lién két ba cacbon-cacbon. Thuét ngit “Cx-Cy alkynyl” nghia 1a nhém hydrocacbon
mach thing hoic mach nhanh chra tir x dén y nguyén tir cacbon. Vi du “C3-Cs
alkynyl” nghia la nhém hydrocacbon mach thang hodc mach nhanh chira tir 3 dén 6
nguyén tir cacbon va chira it nhét mot lién két ba cacbon-cacbon. Vi du dai dién vé
alkynyl bao gdm, nhung khong chi giéi han &, axetylenyl, 1-propynyl, 2-propynyl, 3-
butynyl, 2-pentynyl va 1-butynyl.

Thuét ngir “alkynylen”, nhu dugc sir dung & day, nghia la gbc hoa tri 2 duge tao
ra tr nhém hydrocacbon mach thing hoic mach nhanh chira tir 2 dén 10 nguyén tir

cacbon va chtra it nhat mot lién két ba cacbon-cacbon.
Thuat nglt “aryl”, nhu dugc sit dung & ddy, nghia la phenyl.

Thuét ngit “gdc vong”, nhu duoc st dung & ddy, nghia la benzen, phenyl,
phenylen, xycloalkan, xycloalkyl, xycloalkylen, xycloalken, xycloalkenyl,
xycloalkenylen, xycloalkyn, xycloalkynyl, xycloalkynylen, heteroaren, heteroaryl,
heteroxycloalkan, heteroxycloalkyl, heteroxycloalken, heteroxycloalkenyl va

spiroalkyl.

Thuét nglt “xycloalkylen” hodc “xycloalkyl” hodc “xycloalkan”, nhu duoc st
dung & day, nghia 14 hé vong hydrocacbon mot vong hodc ¢é cau. Xycloalkyl mot
vong la h¢ vong cacbon chira tir 3 dén 10 nguyén ti cacbon, khdng chira di nguyén tir
va khong chua lién két doi. Vi du vé hé vong mot vong bao gdbm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl va xyclooctyl. Vong mot vong co6 thé
chia 1 hodc 2 cdu alkylen, mdi cdu chira 1, 2 hodc 3 nguyén tit cacbon, mdi ciu ndi
hai nguyén tir cacbon khong lién ké cua hé vong. Vi du dai dién vé hé vong xycloalkyl
c6 cdu ndy bao gdm, nhung khong chi gi6i han @&, bixyclo[3,1,1]heptan,
bixyclo[2.2.1]heptan, bixyclo[2,2,2]octan, bixyclo[3.2.2] nonan, bixyclo[3,3,1]nonan,

bixyclo[4,2,1]nonan, trixyclo[3,3,1,0>"]nonan (octahydro-2,5-metanopentalen hodc
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noradamantan) va trixyclo[3,3,1,1%7]decan (adamantan). Xycloalkyl mdt vong va c¢é
ciu ¢6 thé dugc gin vao gde phan tir me qua nguyén tir ¢6 thé dugc thé bat ky c6 trong

hé vong.

Thuat nglt “xycloalkenylen” hodc “xycloalkenyl” hodc “xycloalken”, nhu dugc
stt dung & ddy, nghia 1a hé vong hydrocacbon mét vong hodc ¢b cau. Xycloalkenyl
mot vong c¢6 tir 4 dén 10 nguyén tir cacbon va khong chira di nguyén tir. Hé vong c6 4
canh c6é mot lién két doi, hé vong ¢6 5 hodc 6 canh ¢d 1 hodc 2 lién két doi, hé vong c6
7 hodc 8 canh ¢6 1, 2 hodc 3 lién két doi va hé vong ¢6 9 hodc 10 canh c6 1, 2, 3 hodc
4 lién két doi. Vi du dai dién vé nhém xycloalkenyl bao gdm, nhung khong chi gii
han ¢, xyclobutenyl, xyclopentenyl, xyclohexenyl, xycloheptenyl va xyclooctenyl.
Vong xycloalkenyl mot vong c6 thé chira 1 hodic 2 cdu alkylen, mdi cau chira 1, 2 hodc
3 nguyén tir cacbon, mdi cau ndi hai nguyén tir cacbon khong lién ké ctia hé vong. Vi
du dai dién vé nhom xycloalkenyl c6 ciu bao gdm, nhung khong chi gi6i han &,
bixyclo[2.2.1]hept-2-en, 4,5,6,7-tetrahydro-3aH-inden, octahydronaphtalenyl va 1,6-
dihydro-pentalen. Xycloalkenyl mot vong va c6 cau c6 thé dugce gén vao gbc phén tir

me qua nguyén tir ¢6 thé duoc thé bit ky ¢ trong hé vong.

Thuét ngtr “xycloalkyn” hodc “xycloalkynyl” hodc “xycloalkynylen”, nhu dugc
stt dung & ddy, nghia 14 hé vong hydrocacbon mdt vong hodc c6 cau. Xycloalkynyl
mot vong ¢6 8 nguyén tir cacbon hodc nhidu hon, khong chtra di nguyén tir va mot
hodc nhiéu lién két ba. Vong xycloalkynyl mot vong c6 thé chtra 1 hodc 2 cau alkylen,
mdi ciu chira 1, 2 hodic 3 nguyén tir cacbon, mdi cau ndi hai nguyén tir cacbon khong
lién k& cua hé vong. Xycloalkynyl mdt vong va cé cau cé thé duge gin vao gbc phan

tr me qua nguyén tir ¢ thé duoc thé bat ky c6 trong hé vong.

Thudt nglt “heteroaren” hodc “heteroaryl” hodc “heteroarylen”, nhu dugc s
dung & day, nghia 1a vong thom c6 5 hodc 6 canh c6 it nhat 1 nguyén tir cacbon va mt
hodc nhidu nguyén tir doc 1dp duoc chon tir nguyén tir nito, oxy hodc luu huynh.
Heteroaren trong ban md ta nay duoc ndi qua nguyén tir 1ién ké bat ky trong vong, vai
diéu kién hoa tri chinh xac dugc gift nguyén. Vi du dai dién vé heteroaryl bao gbm,
nhung khong chi giéi han &, furanyl (bao gém, nhung khong chi gii han o, furan-2-
yl), imidazolyl (bao gdm, nhung khéng chi gidi han &, 1H-imidazol-1-yl), isoxazolyl,
isothiazolyl, oxadiazolyl, 1,3-oxazolyl, pyridinyl (vi du pyridin-4-yl, pyridin-2-yl,
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pyridin-3-yl), pyridazinyl, pyrimidinyl, pyrazinyl, pyrazolyl, pyrolyl, tetrazolyl,
thiadiazolyl, 1,3-thiazolyl, thienyl (bao gbm, nhung khong chi gii han ¢, thien-2-yl,

thien-3-yl), triazolyl va triazinyl.

Thuat ngtt “heteroxycloalkan” hodc “heteroxycloalkyl” hodc
“heteroxycloalkylen”, nhu duoc st dung & ddy, nghia 12 vong mot vong hodc ¢6 cu
c63,4,5,6,7 hoac 8 canh chura it nhét 1 di nguyén t duoc chon tir nhém bao gém O,
N va S, va khong chira lién két doi. Heteroxycloalkan mot vong va ¢ cau duoc nbi voi
gbc phan tir me qua nguyén tir cacbon cé thé duoc thé bat ky hodc nguyén ti nito ¢6
thé dugc thé bat ky chira trong vong. Di nguyén tir nito va Iuu huynh trong vong di
vong c6 thé tuy ¥ duge oxy héa va nguyén tir nito c6 thé tiry y duoc tao mudi bac bén.
Vi du dai dién vé& nhom heteroxycloalkan bao gdm, nhung khong chi gidi han &, 8-
azabixyclo[3.2.1]octan, 3-azabixyclo[3.2.2]nonan, morpholinyl, tetrahydropyranyl,
pyrolidinyl, piperidinyl, dioxolanyl, tetrahydrofuranyl, thiomorpholinyl, 1,4-dioxanyl,
tetrahydrothienyl, tetrahydrothiopyranyl, oxetanyl, piperazinyl, imidazolidinyl,
azetidine, azepanyl, aziridinyl, diazepanyl, dithiolanyl, dithianyl, isoxazolidinyl,
isothiazolidinyl, oxadiazolidinyl, oxazolidinyl, pyrazolidinyl, tetrahydrothienyl,

thiadiazolidinyl, thiazolidinyl, thiomorpholinyl, trithianyl, va trithianyl.

Thudt nglt  “heteroxycloalken”  hodc  “heteroxycloalkenyl”  hodc
“heteroxycloalkenylen”, nhu duoc st dung & day, nghia 12 vong mot vong hodc ¢6 ciu
c6 3,4, 5, 6,7 hodc 8 canh chira it nhét 1 di nguyén tit dugce chon tr nhém bao gém 0,
N va S, va mdt hodc nhiéu lién két doi. Heteroxycloalken mdt vong va co cau duogc nbi
v6i gbe phan tir me qua nguyén tir cacbon ¢ thé duoc thé bat ky hodc nguyén tir nito
c6 thé duoc thé bit ky chtra trong vong. Di nguyén tir nito va luu huynh trong vong di
vong c6 thé tiy ¥ duoc oxy hoa va nguyén tir nito ¢6 thé tily ¥ duoc tao mubi bac bdn.
Vi du dai dién vé nhém heteroxycloalken bao gém, nhung khong chi gidi han &,
1,4,5,6-tetrahydropyridazinyl, 1,2,3,6-tetrahydropyridinyl, dihydropyranyl,
imidazolinyl, isothiazolinyl, oxadiazolinyl, isoxazolinyl, oxazolinyl, pyranyl,

pyrazolinyl, pyrolinyl, thiadiazolinyl, thiazolinyl va thiopyranyl.

Thuét ngit “phenylen”, nhu duoc sit dung & day, nghia 1a gbc héa tri 2 duogc tao

thanh bang cach loai bo nguyén tir hydro ra khéi phenyl.
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Thuat ngit “spiroalkyl”, nhu duoc sit dung & ddy, nghia 13 alkylen, c& hai dau
ciia n6 dugc gin véi cing mdt nguyén tir cacbon va duoc ldy lam vi du béi
Cy-spiroalkyl, Cs-spiroalkyl, Cs-spiroalkyl, Cs-spiroalkyl, Cs-spiroalkyl, Cs-spiroalkyl,

Cs-spiroalkyl, Co-spiroalkyl va cac nhém tuong tu.

Thudt ngtt “spiroheteroalkyl”, nhu dugc st dung & day, nghia 1a spiroalkyl co6 1
hodc 2 gbc CH, duge thay thé bang nhém doc 14p duge chon tir O, C(0), CNOH,
CNOCH3, S, S(0), SO, hodc NH va 1 hodc 2 gbec CH khong duge thay thé hoic duge
thay thé bang N.

Thuat nglr “spiroheteroalkenyl”, nhu dugc s dung & day, nghia la spiroalkenyl
¢6 1 hodc 2 gbe CH, duge thay thé bang nhém doc 1ap duoc chon tir O, C(0), CNOH,
CNOCHs3, S, S(0O), SOz hodac NH va 1 hoac 2 géc CH khong duoc thay thé hodc dugc
thay thé bang N va ciling nghia 1 spiroalkenyl ¢6 1 hodc 2 gbc CH» khong duoc thay
thé hoic duoc thay thé bing nhom duoc chon tir O, C(0), CNOH, CNOCH;3, S, S(0),
SO, hodc NH va 1 hoic 2 gbc CH duoc thay thé bang N.

Thuat ngft, “spiroxyclo”, nhu dugc st dung & ddy, nghia 1a 2 nhom thé trén
cung mot nguyén tr cacbon, cung véi nguyén tir cacbon ma ching gén vao, tao thanh
vong xycloalkan, heteroxycloalkan, xycloalken, hodc heteroxycloalken.

Thuét ngtt “Cy-Cs-spiroalkyl”, nhu dugce st dung & day, nghia 1a Ca-spiroalkyl,
Cs-spiroalkyl, C4-spiroalkyl va Cs-spiroalkyl.

Thuét nglt “Cp-spiroalkyl”, nhu dugc sir dung & day, nghia la et-1,2-ylen, cd hai
dAu ctia né thay thé cac nguyén tir hydro ctia ciing gbc CHa.

Thuat nglt “Cs-spiroalkyl”, nhu dugc st dung & day, nghia la prop-1,3-ylen, ca
hai d4u ctia n6 thay thé cac nguyén tir hydro ctia ciing gdc CHa.

Thuat ngtt “Cs-spiroalkyl”, nhu dugc st dung & day, nghia 1a but-1,4-ylen, ca
hai dau ciia n6 thay thé cic nguyén tir hydro cia cing gdc CHa.

Thuat nglt “Cs-spiroalkyl”, nhu dugc st dung & day, nghia la pent-1,5-ylen, ca
hai déu cta n6 thay thé cac nguyén tir hydro cta ciing gdc CHa.

Thuét ngtt “Ce-spiroalkyl”, nhu dugc st dung & day, nghia la hex-1,6-ylen, ca

hai d4u ctia n6 thay thé cic nguyén tir hydro cia cing gdc CHa.
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Thuat ngtt “nhom bao vé NH”, nhu dugc su dung & day, nghia la
tricloetoxycacbonyl, tribromoetoxycacbonyl, benzyloxycacbonyl,
para-nitrobenzylcacbonyl, ortho-bromobenzyloxycacbonyl, cloaxetyl, dicloaxetyl,
tricloaxetyl, trifloaxetyl, phenylaxetyl, formyl, axetyl, benzoyl, tert-amyloxycacbonyl,
tert-butoxycacbonyl, para-metoxybenzyloxycacbonyl, 3,4-dimetoxybenzyl-
oxycacbonyl, 4-(phenylazo)benzyloxycacbonyl, 2-furfuryl-oxycacbonyl,
diphenylmetoxycacbonyl, 1,1-dimetylpropoxy-cacbonyl, isopropoxycacbonyl,
phtaloyl, sucxinyl, alanyl, leuxyl, 1-adamantyloxycacbonyl, 8-quinolyloxycacbonyl,
benzyl, diphenylmetyl, triphenylmetyl, 2-nitrophenylthio, metansulfonyl, para-
toluensulfonyl, = N,N-dimetylaminometylen, benzyliden, 2-hydroxybenzyliden,
2-hydroxy-5-clobenzyliden, 2-hydroxy-1-naphtyl-metylen, 3-hydroxy-4-
pyridylmetylen, xyclohexyliden, 2-etoxycacbonylxyclohexyliden,
2-etoxycacbonylxyclopentyliden, 2-axetylxyclohexyliden, 3,3-dimetyl-5-oxyxyclo-
hexyliden, diphenylphosphoryl, dibenzylphosphoryl, 5-metyl-2-oxo-2H-1,3-dioxol-4-
yl-metyl, trimetylsilyl, trietylsilyl va triphenylsilyl.

Thuét ngtt “nhém bao vé C(O)OH”, nhu dugc sir dung ¢ dady, nghia la metyl,
etyl, n-propyl, isopropyl, 1,1-dimetylpropyl, n-butyl, tert-butyl, phenyl, naphtyl,
benzyl, diphenylmetyl, triphenylmetyl, para-nitrobenzyl, para-metoxybenzyl, bis(para-
metoxyphenyl)metyl, axetylmetyl, benzoylmetyl, para-nitrobenzoylmetyl,
para-bromobenzoylmetyl, = para-metansulfonylbenzoylmetyl, = 2-tetrahydropyranyl
2-tetrahydrofuranyl, 2,2,2-triclo-etyl, 2-(trimetylsilyl)etyl, axetoxymetyl,
propionyloxymetyl, pivaloyloxymetyl, phtalimidometyl, sucxinimidometyl,
xyclopropyl, xyclobutyl, xyclopentyl, xyclohexyl, metoxymetyl, metoxyetoxymetyl,
2-(trimetylsilyl)etoxymetyl,  benzyloxymetyl, metylthiometyl, 2-metylthioetyl,
phenylthiometyl, 1,1-dimetyl-2-propenyl, 3-metyl-3-butenyl, alyl, trimetylsilyl,
trietylsilyl, triisopropylsilyl, dietylisopropylsilyl, tert-butyldimetylsilyl,
tert-butyldiphenylsilyl, diphenylmetylsilyl va tert-butylmetoxyphenylsilyl.

Thuét ngtt “nhém bao vé¢ OH hodc SH”, nhu duge st dung & day, nghia la
benzyloxycacbonyl, 4-nitrobenzyloxycacbonyl, 4-bromobenzyloxycacbonyl,

4-metoxybenzyloxycacbonyl,  3,4-dimetoxybenzyloxycacbonyl, = metoxycacbonyl,

etoxycacbonyl, tert-butoxycacbonyl, 1,1-dimetylpropoxycacbonyl,
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isopropoxycacbonyl, isobutyloxycacbonyl, diphenylmetoxycacbonyl,
2,2,2-tricloetoxycacbonyl, 2,2,2-tribromoetoxycacbonyl, 2-(trimetylsilyl)
etoxycacbonyl, 2-(phenylsulfonyl)etoxycacbonyl, 2-(triphenylphosphonio)

etoxycacbonyl, 2-furfuryloxycacbonyl, 1-adamantyloxycacbonyl, vinyloxycacbonyl,
alyloxycacbonyl, S-benzylthiocacbonyl, 4-etoxy-1-naphtyloxycacbonyl, 8-
quinolyloxycacbonyl, axetyl, formyl, cloaxetyl, dicloaxetyl, tricloaxetyl, trifloaxetyl,
metoxyaxetyl, phenoxyaxetyl, pivaloyl, benzoyl, metyl, tert-butyl, 2,2,2-tricloetyl,
2-trimetylsilyletyl,  1,1-dimetyl-2-propenyl,  3-metyl-3-butenyl, alyl, benzyl
(phenylmetyl), para-metoxybenzyl, 3,4-dimetoxybenzyl, diphenylmetyl,
triphenylmetyl, tetrahydrofuryl, tetrahydropyranyl, tetrahydrothiopyranyl,
metoxymetyl, metylthiometyl, benzyloxymetyl, 2-metoxyetoxymetyl, 2,2,2-triclo-
etoxymetyl,  2-(trimetylsilyl)etoxymetyl,  1-etoxyetyl, = metansulfonyl,  para-
toluensulfonyl, trimetylsilyl, trietylsilyl, triisopropylsilyl, dietylisopropylsilyl, tert-
butyldimetylsilyl, tert-butyldiphenylsilyl, diphenylmetylsilyl va tert-
butylmetoxyphenylsilyl.

Hop chit

Chét ddng phan di hinh c6 thé ton tai trong cac hop chit theo sang ché. Cac hop
chét dugc mo ta trong ban md ta cod thé chira lién két doi cacbon-cacbon hodc lién két
ddi cacbon-nito theo ciu hinh E hoic Z, trong d6 thuat ngt “E” thé hién cac nhom thé
¢ trat tu cao hon trén mat dbi dién cua lién két doi cacbon-cacbon hoic cacbon-nito
va thuat ngtt “Z” thé hién cdc nhom thé co trt tu cao hon trén mit tuong tu cda lién
két doi cacbon-cacbon hodc cacbon-nito nhu x4ac dinh boi nguyén tic wu tién Cahn-
Ingold-Prelog. Cac hop chit duoc mé ta trong ban mo ta ciing c6 thé ton tai dudi dang
hdn hop bao gdm cac chit dong phan “E” va “Z”. Cac nhém thé xung quanh
xycloalkyl hodc heteroxycloalkyl dugc xac dinh la co cAu hinh cis hoidc trans. Hon
nita, ban mo ta du tinh céc chit ddng phan khac nhau va cic hdn hop ctia ching dugc
tao ra tir viéc loai bo cac nhom thé xung quanh hé vong adamantyl. Hai nhom thé xung
quanh vong don trong hé vong adamantan dugc dinh o 1a cé cAu hinh twong d6i Z
hodc E. Vi du, xem tai liéu C. D. Jones, M. Kaselj, R. N. Salvatore, W. J. le Noble J.
Org. Chem. 1998, 63, 2758-2760 va E. L. Eliel, and S.H. Wilen. (1994)
Stereochemistry of Organic Compounds. New York, NY: John Wiley & Sons, Inc.
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Céc hop chit duoc mb ta trong ban md ta c6 thé chira nguyén tir cacbon duoc
thé khong dbi ximg trong cdu hinh R hodc S, trong dé thuat ngét “R” va “S” 1a nhu
dugc xac dinh bdi ITUPAC 1974 Recommendations, Section E, Fundamental
Stereochemistry, Pure Appl. Chem. (1976) 45, 13-10. Hop chit c6 nguyén tir cacbon
duge thé khong dbi xtng véi sb lugng cdu hinh R va S twong duong 14 raxemic & cac
nguyén tir cacbon nay. Céc nguyén tir ¢6 cdu hinh du so véi cau hinh con lai duge quy
1a cAu hinh c6 mit v6i luong cao hon, t6t hon 1a du khoang 85% dén 90%, t6t hon nita
1a du khoang 95% dén 99%, va con t6t hon nita 1a lwong du 16n hon khoang 99%. Do
d6, ban md ta bao gébm hdn hop raxemic, chit dong phan l4p thé twong dbi va tuyét

d6i, va hdn hop bao gdm chit ddng phén 14p thé twong dbi va tuyét dbi.

Céc hop chit dugc md ta trong ban mo ta chira gbc NH, C(O)OH, OH hoic SH
co thé ge“'m tai cac géc nay vao géc tao tién dugc chit. Gbe tao tién duoc chét duoc
loai bo boi cac qua trinh chuyén hoa va giai phong hop chit c6 nhém hydroxyl, amino
hodc axit carboxylic tu do in vivo. Tién duoc chét c¢6 thé duoc sir dung dé diéu chinh
céc tinh chit duoc dong hoc cua hop chit nhu dd tan va/hodc tinh ky nuéce, do hép thu

trong vung da day-rudt, dd sinh kha dung, tinh thdm qua mo va tdc do thanh thai.
Hop chat dugc 1am giau hodc dugc danh dau déng Vi

Hop chét theo sang ché co thé tdn tai & dang dugc danh diu hoic lam gidu bing
chat déng vi chtta mét hodc nhiéu nguyén tir c¢6 khdi luong nguyén ti hodc sb khébi
khac v6i khéi lugng nguyén tir hodc s6 khdi duoc tim thiy nhiu nhét trong ty nhién.
Chit déng vi ¢6 thé 1a chit dé)ng vi ¢6 hoat tinh phong xa hodc khong c6 hoat tinh
phéng xa. Chét déng vi ctia cac nguyén tir nhu hydro, cacbon, phospho, luu huynh, flo,
clo va 16t bao gdm, nhung khong chi giéi han &, 2H, 3H, 13C, 4C, 15N, 180, 32p, 355, 18F,
36CI va 5I. Cac hop chét chira cac chat ddng vi khéc cia cdc nguyén tir ndy va/hodc

khéc déu thudc pham vi cla sang ché.

Theo phuong an khdc, hgp chat dwgc danh ddu dong vi chira chit dong vi
dotori (?H), triti (*H) hodc *C. Cac hop chit duge danh ddu ddng vi theo sang ché co
thé dugc didu ché bang cac phuong phap chung da biét déi véi chuyén gia trong linh
vuc nay. Cac hop chat dugc danh diu dong vi nay c6 thé thuén tién duoc diéu ché
bang cach thyc hién céc phuong phap duoc md ta trong phin Vi du thuc hién sang ché

va so d6 néu & day bang cach dung chat phén Gng dugc danh dau dong vi san ¢6 thay
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cho chat phan tng khong dugc danh dau dong vi. Trong mot s6 trudng hop, cac hop
chét ¢6 thé duoc xtr Iy bang chit phan tmg duge danh ddu ddng vi dé trao ddi nguyén
t& binh thudng véi chit ddng vi ctia né, vi du, dotori thay cho hydro c6 thé duoc thay
dbi bang tac dong cna axit dotoric nhuw D2SO4/D20. Ngoai ra, cdc phuwong phép va hop
chét trung gian c6 lién quan duoc néu, vi dy, trong tai liéu Lizondo, J et al., Drugs Fut,
21(11), 1116 (1996); Brickner, S J et al., J Med Chem, 39(3), 673 (1996); Mallesham,
B et al, Org Lett, 5(7), 963 (2003); WO01997010223, W02005099353,
WO01995007271, WO2006008754; patent My sb 7538189; 7534814; 7531685;
7528131; 7521421; 7514068; 7511013; va don yéu cdu cdp patent My s6
20090137457; 20090131485; 20090131363; 20090118238; 20090111840,
20090105338; 20090105307; 20090105147, 20090093422; 20090088416; va
20090082471.

Hop chét duge danh ddu dong vi theo séng ché ¢6 thé duoc st dung lam chudn
dé xac dinh hiéu luc cua chit uc ché Bel-2 trong thtr nghiém gén Kkét. Hop chét chtra
chét ddng vi ¢ thé duoc st dung trong nghién ctu dugce pham dé nghién ciru tbe do
chuyén hoéa in vivo ctia hop chét bing cach dénh gia co ché tac dung va con dudng
chuyén hoa ctia hop chit gdc khdng duge danh d4u dong vi (Blake et al. J. Pharm. Sci.
64, 3, 367-391 (1975)). Cac nghién ctru chuyén héa ndy 1a quan trong trong viéc tao ra
cac thude dilu tri an toan va hitu hiéu, hodc do hop chit c6 hoat tinh in vivo duoc st
dung cho bénh nhan hodc do cac chét chuyén héa duoc tao ra tir hop chit gbc thé hién
13 ddc ho#c gy ung thu (Foster et al., Advances in Drug Research Vol. 14, pp. 2-36,
Academic press, London, 1985; Kato et al., J. Labelled Comp. Radiopharmaceut.,
36(10):927-932 (1995); Kushner et al., Can. J. Physiol. Pharmacol., 77, 79-88 (1999).

Ngoai ra, thubc chira chit déng vi khong c6 hoat tinh phéng xa, nhu cac thube
duoc dotori hoa dugc goi la “thubc nang” co thé duoc st dung dé diéu tri bénh va tinh
trang bénh lién quan téi hoat tinh Bel-2. Viéc lam tidng luong chit ddng vi c6 mit
trong hop chét trén luong c6 mit trong tu nhién ctia n6 duge goi 12 1am giau. Vi du vé
lwong 1am giau bao gdm khoang tir 0,5, 1, 2, 3,4, 5,6, 7, 8, 9, 10, 12, 16, 21, 25, 29,
33, 37, 42, 46, 50, 54, 58, 63, 67, 71, 75, 79, 84, &8, 92, 96, dén khoang 100% mol.
Viéc thay thé 1én dén khoang 15% nguyén tt binh thuong bang chat dong vi ning c6

hiéu luc va dugce duy tri trong khoang thoi gian tir vai ngay dén vai tudn & dong vt co
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v, ké ca loai gam nhim va cho, v6i tac dung phu tdi thiéu quan sat duge (Czajka D M
and Finkel A J, Ann. N.Y. Acad. Sci. 1960 84: 770; Thomson J F, Ann. New York
Acad. Sci 1960 84: 736; Czakja D M et al., Am. J. Physiol. 1961 201: 357). Viéc thay
thé cip tinh v6i lugng cao tir 15% dén 23% chét dich & ngudi bang dotori dugc phét
hién 1a khong gay doc (Blagojevic N et al. in “Dosimetry & Treatment Planning for
Neutron Capture Therapy”, Zamenhof R, Solares G and Harling O Eds. 1994.
Advanced Medical Publishing, Madison Wis. pp,125-134; Diabetes Metab. 23: 251
(1997)).

Viéc danh ddu bing ddng vi bén trong dugc chat c6 thé lam thay dbi céc tinh
chét Iy-hoa ctia n6 nhu pKa va do hoa tan trong md. Cac tac dong va thay dbi nay c6
thé anh huéng t6i dép Gng duoc dong hoc clia phan tir dugc chét khi viée thay thé chit
ddng vi anh hudng dén viung lién quan dén tuong tac phdi ti-thy thé. Trong lic mot
vai tinh chit vét Iy cua phén tt dugc danh dau dong vi bén khac véi cac tinh chét vat
ly ctia phan tr khong dugc danh déu, céc tinh chit hoa hoc va sinh hoc 1a tuong tu, voi
mot ngoai 1& quan trong: do khdi lugng ctia chat dong vi ning gia ting, lién két bat ky
lién quan dén chit ddng vi ning va nguyén tir khac s& manh hon ciing lién két d6 gitta
chét déng vi nhe va nguyén tir d6. Do dé, viéc dua chét déng vi vao vi tri chuyén hoéa
hodc su bién d6i enzym s& lam cham lai cac phan ting ma c6 khi niang lam thay do6i
profil dugc dong hoc hodc hiéu luc so véi hop chét khong dugc danh dau déng Vi.

Pham vi cta sang ché 1a nhu duoc xac dinh trén day va trong yéu ciu bao hd
kém theo. Ban mo ta cling boc 16 cac hop chit hoic mubi duge dung ctua ching, hitu
dung lam chét tre ché chon loc mot hodc nhiéu thanh vién cta ho protein chéng lai su

chét t& bao theo chuong trinh, d6 1a hop chit ¢6 cong thire (I), (IT), hodc (I11):
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NR!C(O)N(R'),, SO,NH,, SO,NHR!, SO,N(R!}, NHSO:R!, NRISO:R!,
NHSO:NHR!, NHSO;N(R');, NR'SO,NHR!, NR!SO;N(R!),, C(O)NHNOH,
C(O)NHNOR!,  C(O)NHSOR!, C(NNH)NH,, C(NH)NHR!, C(NH)N(R)
NHSO,NHR!, NHSO,N(CH3)R!, N(CH3)SO:N(CH3)R!, F, Cl, Br, I, CN, NO,, N3,
OH, C(0)H, CHNOH, CH(NOCH3), CFs, C(O)OH, C(O)NH; hoic C(O)OR'A;

B! 1a H, R!, OR!, SR!, S(O)R!, SO;R!, C(O)R!, C(O)OR!, OC(O)R!, NHR/,
N(R), C(O)NHR!, C(O)N(R'), NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R'), NR!C(O)NHR!,
NR!'C(O)N(R'),, SO:NH,, SO,NHR!, SO:N(R'),, NHSO:R!, NR'SO:R!,
NHSO:NHR!, NHSO;N(R');, NR!SO,NHR!, NR!SO;N(R!);, C(O)NHNOH,
C(O)NHNOR!,  C(O)NHSO,R!, C(NH)NH,, C(NH)NHR!, C(NH)N(R)):
NHSO:NHR!, NHSO,N(CH;)R!, N(CH3)SO2N(CH3)R!, F, Cl, Br, I, CN, NOa, N,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(0)OH, C(O)NH; hogc C(O)OR™;

D! 1a H, R!, OR!, SR!, S(O)R!, SO:R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
N(R'),, C(ONHR!, C(ONR!), NHC(O)R!, NR!C(O)R', NHC(O)OR!,
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R'}, NR'C(O)NHR!,
NR!C(O)N(R'),, SO:NH,, SO,NHR!, SO,N(R')>, NHSO;R!, NR!SO:R!,
NHSO,NHR!, NHSO:N(R!),, NR!SO,NHR!, NRISO;N(R')», C(O)NHNOH,
C(O)NHNOR!, C(O)NHSOR!, C(NH)NH2, C(NH)NHR!, CNH)N(R')
NHSO:NHR!, NHSO,N(CH:)R!, N(CH3)SO2N(CH3)R!, F, CI, Br, I, CN, NO2, N3,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(O)OH, C(O)NH; hoiic C(O)OR™;

E' 1a H, R, OR!, SR!, S(O)R}, SO;R!, C(O)R!, C(O)OR!, OC(O)R!, NHR',
N(R'),, C(ONHR!, C(ONR!), NHC(O)R!, NR!C(O)R!, NHC(O)OR!,
NR'C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R'),, NR!C(O)NHR!,
NRIC(O)N(R'),, SO.NH,, SO,NHR!, SO:N(R'),, NHSO;R!, NR!SO:R!,
NHSO,NHR!, NHSO;N(R'),, NR'SO,NHR!, NRISO;N(R!),, C(O)NHNOH,
C(O)NHNOR!,  C(O)NHSOR!, C(NH)NH», C(NH)NHR!, C(NH)N(R')
NHSO,NHR!, NHSO,N(CH:)R!, N(CH3)SO2N(CH3)R!, F, CI, Br, I, CN, NOy, N3,
OH, C(O)H, CHNOH, CH(NOCH3), CF3, C(0)OH, C(O)NH; hoic C(O)OR'A; va
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Y! 1a H, CN, NO,, C(O)OH, F, Cl, Br, I, CF3, OCF3, CF2CF3, OCF,CF3, R,
OR", C(O)R', C(O)ORY, SRY, NHa, NHR!, N(R'),, NHC(O)R', C(O)NHa,
C(O)NHR', C(O)N(R'7), NHS(O)R” hoiic NHSO,R!;

G!1aR'B, OR'®, hoic NHR'®;

trong d6 R'®, hodc nhom thé trén R!B, dugc thé hoic dugc thé tiép bing
S(0)(OH), C(O)ORSOP(O)(OH)(OH), C(0)R%OP(0)(OH)(OH), C(O)NH(R")NH,,
C(O)R®C(O)NR; ORS°P(0)(OH)(OH), OP(O)(OH)(OH), holc
0C(0)CH,0P(O)(OH)(OH):;

R! va R'® mdi nhém doc 14p 1a R?, R3, R* hodc R?;
R!41a C;-Ce-alkyl, C3-Cs-alkenyl hodc C3-Cg-alkynyl;

R? 1a phenyl khong dugc ngung tu hodc dugc ngung tu véi benzen, heteroaren

hoidc R**; R?* 1a xycloalkan hodc heteroxycloalkan;

R3 1a heteroaryl khong duoc ngung tu hodc dugc ngung tu vGi benzen,

heteroaren hodc R*4; R34 1a xycloalkan hodc heteroxycloalkan;

R* 1a xycloalkyl, xycloalkenyl, heteroxycloalkyl hoic heteroxycloalkenyl, mdi
nhém trong sb chiing khong duge ngung tu hodc duge ngung tu véi benzen, heteroaren

hodc R*; R* la xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

RS 12 alkyl, alkenyl hoic alkynyl, mdi nhom trong sd ching doc lap khong duge
thé, khong dugce thé tiép, duoc thé hodc duge thé tiép bing 1 hodc 2 hodc 3 nhom thé
doc 1ap duoc chon tir RS, NC(R®)(R®B), R7, OR’, SR’, S(O)R7, SO:R7, NHR’,
N(R7),, C(O)R’, C(O)NH,, C(O)NHR’, NHC(O)R’7, NHSO:R7, NHC(O)OR’,
SO2NHo>, SO,NHR’, SO2N(R7),, NHC(O)NHo, NHC(O)NHR’,
NHC(O)CH(CH3)NHC(O)CH(CHs)NH:,
NHC(O)CH(CH3;)NHC(O)CH(CH3)NHR!, OH, (O), C(O)OH, (O), N3, CN, NHoa,
CFs, CF2CFs3, F, Cl, Br hodc I;

RO 14 C,-Cs-spiroalkyl, mdi nhém trong sb ching khong duogc thé hodc duogc
thé bang OH, (O), N3, CN, CF;, CF.CFs, F, Cl, Br, I, NH,, NH(CH3) hoic
N(CHs)2;
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RO va ROB @oc 1ap duoc chon tir alkyl hodc, cing v&i nguyén tir N ma chiing
gén vao, 1a RC;

RS 13 aziridin-1-yl, azetidin-1-yl, pyrolidin-1-yl hodc piperidin-1-yl, mdi
nhém cé mét gbe CH, khong duge thay thé hodc duoc thay thé bang O, C(0),
CNOH, CNOCHj3, S, S(O), SOz hodc NH;

R71a R% R’ R!0 hoic R!;

R® 12 phenyl khong dugc ngung tu hodc duoc ngung tu véi benzen,
heteroaren hodc R®; R84 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R° 1a heteroaryl khong dugc ngung tu hodc duogc ngung tu voi benzen,
heteroaren hodc R4; R4 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R0 [a C3-Cio-xycloalkyl hodc Cs-Cio-xycloalkenyl, mdi nhém cé 1 hozc 2
gbc CH, khong dugc thay thé hoic dugc thay thé bing nhom ddc 1ap duoc chon tir
0, C(0O), CNOH, CNOCH3, S, S(0), SOz hoac NH va 1 hodc 2 géc CH khong duoc
thay thé hodc duoc thay thé bing N, va mdi nhom trong s ching khéng duge
ngung tu hoic duoc ngung tu véi benzen, heteroaren hodc R1%4; R194 13 xycloalkan,

xycloalken, heteroxycloalkan hodc heteroxycloalken;

R!! 1 alkyl, alkenyl hogc alkynyl, mai nhom trong sé chiing khong dugc thé
hodic dugc thé bang 1 hodc 2 hodc 3 nhém thé doc 1ap duoc chon tir R'2, OR'?,
NHR!2, N(R'?),, C(O)NH,, C(O)NHR!2, C(O)N(R!?),, OH, (O), C(O)OH, N3, CN,
NHz, CF3, CF2CFj3, F, Cl, Br hoéc [;

R121aR'3, R, R hodc R'S;

R 1a phenyl khong duoc ngung tu hodc duoc ngung tu voi benzen,
heteroaren hodc R'*4; R4 1a xycloalkan, xycloalken, heteroxycloalkan hogc

heteroxycloalken;
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R 13 heteroaryl, mdi nhém trong sé ching khéng duoc ngung tu hoic duoc
ngung tu vGi benzen, heteroaren hodc R!#4; R!%A 13 xycloalkan, xycloalken,

heteroxycloalkan hoac heteroxycloalken;

R" 13 xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken, mdi
nhém trong sd ching khong duge ngung tu hodc dugc ngung tu véi benzen,
heteroaren hodc R!4; R3A 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;
R!¢ 13 alkyl, alkenyl hodc alkynyl;
R!7 [a RIS, R1%, R% hojic R2!;
R!® 1a phenyl khéng duoc ngung tu hodc dugc ngung tu vGi benzen,

heteroaren hodc R!34; R34 [3 xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R' 1a heteroaryl khong dugc ngung tu hodc dugc ngung tu vGi benzen,
heteroaren hodc R!4; RA la xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R20 13 C3-Cio-xycloalkyl hodc Cs-Cio-xycloalkenyl, mdi nhém cé 1 hozc 2
gbc CHa khéng duoc thay thé hodic duge thay thé bang nhém doc 1ap duge chon tir
0O, C(0), CNOH, CNOCHs, S, S(0O), SOz hoac NH va 1 hodc 2 géc CH khong duoc
thay thé hodc duoc thay thé bing N, va mdi nhém trong s6 ching khong duoc
ngung tu hodc dugc ngung tu véi benzen, heteroaren hodc R?%4; R?94 14 xycloalkan,

xycloalken, heteroxycloalkan hoac heteroxycloalken;

R2! 13 alkyl, alkenyl hodc alkynyl, mdi nhém trong sb ching khéng duogc thé
hodc duoc thé bang 1 hodc 2 hoic 3 nhém thé doc 14p duge chon tir R2, OR%,
NHR?, N(R*?);, C(O)NH2, C(O)NHR?2, C(O)N(R??);, OH, (O), C(O)OH, N3, CN,
NHa», CF3, CF2CF3, F, Cl, Br hoac I;

R?? 1a R?, R** hodc R%;
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R 1a phenyl khong dugc ngung tu hodc duoc ngung tu véi benzen,
heteroaren hodc R?*; R?4 [a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R?* 1a heteroaren khong dugc ngung tu hoic duoc ngung tu véi benzen,
heteroaren hodc R?*4; R?*4 [a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R? 1a C3-Ce-xycloalkyl hozic Cs-Cg-xycloalkenyl, mdi nhém c6 1 hodc 2 gbc
CH> khong dugce thay thé hoic duoc thay thé béng nhom ddc 1ap dugc chon tir O,
C(0), CNOH, CNOCHgs, S, S(O), SOz hodc NH va 1 hoac 2 géc CH khong duoc
thay thé hoic duoc thay thé bang N, va mdi nhém trong sé ching khéng duoc
ngung tu hodc dugc ngung tu véi benzen, heteroaren hodc R?4; R?3A 13 xycloalkan,

xycloalken, heteroxycloalkan hoac heteroxycloalken;

R3° 13 xycloalkyl hoic xycloalkenyl, mdi nhém c6 1 hodc 2 gbc CH, khong
duogc thay thé hodc duoc thay thé béng nhém dde lap dugc chon tur O, C(O),
CNOH, CNOCHj3;, S, S(0O), SOz hodc NH va 1 hodc 2 géc CH khong dugc thay thé
hoic dugc thay thé bang N, va mdi nhom trong sé ching khong duge ngung tu
hodc dugc ngung tu véi benzen, heteroaren hodc R3%4; R30A [3 xycloalkan,
xycloalken, heteroxycloalkan hodc heteroxycloalken;

trong d6 R dugc thé bang F, Cl, Br, I, CHRY, CH(R)(R?Y),
CR3NHRI)(R?7), C(O)R37, ORY, SR¥, S(O)R?Y7, SO,R?7, NHR?? hozic N(R3?)R;

R3! va R34 doc 1ap 1a F, Cl, Br ho#c alkyl ho#c cing véi nhau va la
C2-Cs-spiroalkyl;

R3?21a R*, C(O)R?*, hodc C(O)OR;

R331a R3* hoic R3;

R3* 1a phenyl khong duoc ngung tu hodc dugc ngung tu véi benzen,
heteroaren, hodc R3*; R34 1a xycloalkan, xycloalken, heteroxycloalkan hosc

heteroxycloalken;

R 13 alkyl khong duoc thé hodc duoc thé bang R36;
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R3¢ 1a phenyl khong dugc ngung tu hodc dugc ngung tu vGi benzen,
heteroaren hodc R3%A; R3%A a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R37 1a R38, R3 hodc R*, mdi nhém trong sd ching duoc thé bing F, Cl, Br,
I, R, OR*, NHR*, N(R*),, NHC(O)OR*!, SR*!, S(O)R*! hodc SO2R*;

R 1a phenyl khong dugc ngung tu hodc duoc ngung tu v6i benzen,
heteroaren hodc R3#; R¥A la xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R 14 heteroaryl khong dugc ngung tu hodc duge ngung tu vdi benzen,
heteroaren hoic R*°4; R34 [a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R#0 1a C3-Cs-xycloalkyl hodc Ca-Cs-xycloalkenyl, m8i nhém c6 1 hodc 2 gbce
CH, khéng duoc thay thé hodc dugc thay thé béng nhom doc 1ap dugce chon tir O,
C(0), CNOH, CNOCHS, S, S(O), SO2 hoic NH vi 1 hoic 2 gbc CH khong duoc
thay thé hoic duoc thay thé bang N, va mdi nhém trong s6 chiing khong duoc
ngung tu hodc duoc ngung tu véi benzen, heteroaren hodc R4%4; R4 xycloalkan,

xycloalken, heteroxycloalkan hodc heteroxycloalken;
R41 1a R42, R43, R44 hOé:lC R45;
R* 1a phenyl khong dugc ngung tu hodc dugc ngung tu véi benzen,

heteroaren hodc R*4; R*A 1a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R*® 1a heteroaryl khong duoc ngung tu hodc duoc ngung tu véi benzen,
heteroaren hoic R*¥4; RBA la xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R* 1 C3-Co-xycloalkyl hodc Ca-C-xycloalkenyl, mdi nhém cé 1 hodc 2 gbe
CH> khong duogc thay thé hoic duoc thay thé bang nhém doc 1ap duoc chon tir O,
C(0), CNOH, CNOCH3, S, S(O), SO hoidc NH va 1 hoic 2 gbec CH khong duoc
thay thé hodc duoc thay thé bang N, va mbi nhém trong sé ching khéng duoc
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ngung tu hodc duoc ngung tu véi benzen, heteroaren hodc R*4; R*4 [a xycloalkan,

xycloalken, heteroxycloalkan hoédc heteroxycloalken;

R% 13 alkyl, alkenyl hodc alkynyl, mdi nhém trong s ching khong duoc thé
hodc duoc thé bang 1 hoic 2 nhém thé doc 14p duoc chon tir R*6, OR*, NHRS,
N(R*),, C(O)NH,, C(O)NHR, C(O)N(R*),, OH, (O), C(O)OH, N3, CN, NH,,
CFs, CF2CF3, F, CI, Br hoac I;

R*6 1a R*7, R*® hodc R*;

R*7 1a phenyl khong duoc ngung tu hodc dugc ngung tu v6i benzen,
heteroaren hodc R*4; R*A [a xycloalkan, xycloalken, heteroxycloalkan ho#c

heteroxycloalken;

R*® 1a heteroaryl hodc R*®A; R®A 13 xycloalkyl, xycloalkenyl,
heteroxycloalkyl hodc heteroxycloalkenyl;

R* 1a C3-Ce-xycloalkyl hodic Cs-Ce-xycloalkenyl, mdi nhém c6 1 hozc 2 gbe
CH, khong duogc thay thé hodc dugc thay thé bang nhém doc lap dugc chon tir O,
C(0), CNOH, CNOCHs, S, S(O), SOz hodc NH va 1 hodc 2 gbc CH khong duoc
thay thé hodc duoc thay thé bang N, va mdi nhém trong s6 ching khong duoc
ngung tu hodc duoc ngung tu véi benzen, heteroaren hodc R*¥4; R*4 1a xycloalkan,

xycloalken, heteroxycloalkan hodc heteroxycloalken;

trong d6 gbc duoc biéu dién bai R2, R2A, R3, R34, R4, R*A R6, R6C, RS, R84,
RO, R%A, RI0, RI%A, RI3, RI3A_ RI14 RI4A RIS RISA RIS RISA RI9 RI9A R20 R20A
R23, R23A R2 R24A R25 R25A R30, R30A R3! ciing v6i R34, R34, R3A, R36, R36A,
R38, RI8A. R39 R39A, R40, R40A R42, R42A R#3 R4A R4 RMA R4T R¥TA R4S RISA
R%, va R¥A doc 1ap khong duogc thé, khong duoc thé tiép, duoc thé hoic duogc thé
tiép bang 1 hodc 2 hodc 3 hoic 4 hoic 5 nhom thé ddc 1ap duoce chon tir R, ORY,
SR30, S(O)R0, SO,R%, C(O)R%, CO(O)R, OC(O)R, OC(O)OR, NH,, NHR,
N(R), C(O)NH,, C(O)NHR®, C(O)N(R™), C(O)NHOH, C(O)NHORY,
C(O)NHSO:R%, C(O)NRFBSOR®, SO;NH,, SONHRY, SO:N(R),, CFj,
CF,CFs, C(O)H, C(0)OH, C(N)NHz, C(N)NHR, C(N)N(R¥),, OH, (0), CN, Nj,
NO,, CF3, CF2CF3, OCF3, OCF2CF3, F, Cl, Br hoac I;
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R0 1a RS!, R%2, R%® hogc R%;

R3! 1a phenyl khong dugc ngung tu hoidc dugc ngung tu véi benzen,
heteroaren hoic R>'B; R3!B 13 xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;
R>? 14 heteroaryl;

R33 1a C3-Ce-xycloalkyl hoic Cs-Co-xycloalkenyl, mdi nhém c6 1 hoic 2 gde
CH> khong duogc thay thé hodc duogc thay thé biang nhém doc 1ap duoc chon tir O,
C(0), CNOH, CNOCH3, S, S(O), SOz hodc NH va 1 hodc 2 géc CH khong dugc
thay thé hodic duoc thay thé bing N, va mdi nhém trong sé ching khong dugce

ngung tu hodc duoc ngung tu véi benzen, heteroaren hodc R38;

trong d6 R>B la xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R5* 13 alkyl, alkenyl hoic alkynyl, mdi nhém trong sé chiing khong dugc thé
hodc dugc thé bang 1 hodc 2 hodc 3 nhom thé doc lap duge chon tir R3S, ORY,
SRS, S(O)R%S, SO,R%S, NHR®, N(R®), C(O)R’S, C(O)NH, C(O)NHRSS,
NHC(O)R®, NHSO,R’, NHC(O)OR’, SO:NH,, SO,NHRS, SON(R),,
NHC(O)NHa, NHC(O)NHRSS, OH, (0), C(O)OH, (O), N3, CN, NHs, CF3, OCFs,
CF,CF3, OCF2CF;s, F, Cl, Br hoac I;

R 13 alkyl, alkenyl, alkynyl, phenyl, heteroaryl hozc R3®;

trong d6 alkyl, alkenyl, va alkynyl khong duoc thé hoic duoc thé bing
OCHjs; va

R |a C3-Cs-xycloalkyl hoic Cs-Cs-xycloalkenyl, mbi nhém c6 1 hodc 2 gbc
CH2 khong duogc thay thé hodc duoc thay thé béng nhém dde 1ap dugce chon tir O,
C(0O), CNOH, CNOCHs3, S, S(0O), SOz hodc NH va 1 hodc 2 géc CH khong duogc
thay thé hodc dugc thay thé bang N.

Theo mot phuong an cta hop chét ¢ cong thire (1), (IT), hozc (I11);
Alla C(A?);
A?la H;
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B'1a OR!, hoic NHR';

D!'1a H;

E!la H;

Y!'1aNOz;

G!1a R!B, OR!B, hoic NHR!B;

trong d6 R!B, hodc nhéom thé trén R'B, duoc thé hoic duoc thé tiép biang

OP(O)(OH)(OH);
R! va R'® mbi nhéom ddc lap 1a R>;
RS 1a alkyl, doc lap khong duge thé tiép hodc dugc thé bang R7;
R’ [a R0

RI° 13 C3-Cio-xycloalkyl, mdi nhom c¢6 1 hodc 2 gbe CH, khong dugce thay thé

hodc duoc thay thé béng nhém doc lap dugc chon tr O;

R 14 xycloalkyl hoic xycloalkenyl, mdi nhém c6 1 hodc 2 gbc CH khong dugc

thay thé hodc duoc thay thé bing N;
trong d6 R® duge thé bang CHRY;
R37 [a R*, m3i nhém trong sb chung duoc thé bang R*';
R* 1a C4-Cg-xycloalkenyl;
R4 13 R%2:
R* 1a phenyl;

trong d6 gde duoc bidu difn boi R0, R*, A R* doc 1ap khong duge thé, khong
duoc thé tiép, duoc thé hodc duogc thé tiép béng 1 hodc 2 hodc 3 hodc 4 hodc 5 nhom

thé doc 1ap duoc chon tir R, OR®, F, Cl, Br hoic I;
R 1a R*; va
R>* 1a alkyl.

Theo mdt phuong an cia hop chét c6 cong thue (I), (IT), hodc (II1); A! 1a C(A?);
va A? 1a H. Theo mét phuong an cta hop chét c¢6 cong thie (1), (IT), hodc (I11); Al 1a
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C(A%); A? 1a H; va B! 1a OR!, hodc NHR!. Theo mét phuong 4n ctia hop chit c6 cong
thtre (1), (II), hozc (III); A' 1a C(A?); A% 1a H; B! 1a OR!, hodc NHR!; va D! 1a H. Theo
mot phuong 4n ctia hop chat ¢6 cong thire (I), (1), hodc (IIT); A' 1a C(A?); A? 1a H; B!
la OR!, hogc NHR!; D! 1a H; va E! 1a H. Theo mdt phuong an ctia hop chat c6 cong
thire (I), (IT), hodc (II); Al 1a C(A2); A? 13 H; B! [a OR!, hosic NHR'; D' 1a H; E! Ia H;
va Y'1aNO,.

Theo mdt phuong 4n ctia hop chéit ¢6 cong thire (I), (II), hodc (III); G' 1a R'B,
OR'B, hoic NHR'B. Theo mét phuong an ctia hop chat c6 cong thic (I), (II), hodc
(IIT); A 1a C(A?%); A% 1a H; B! 1a OR!, hodc NHR!; D! 1a H; E! 1a H; Y! 1a NO»; va G!
1a R'B, OR'® hosic NHR'B.

Theo mét phuwong 4n ctia hop chit c6 cong thie (I), (IT), hodc (I); G' 1a RP,
OR!B, hoic NHR'B; trong d6 R'B, hodc nhom thé trén R'B, duogc thé hodc duoc thé tiép
bing OP(O)(OH)(OH). Theo mdt phuong an ciia hgp chét c¢6 cong thic (I), (IT), hodc
(IIT); A’ 1a C(A?%); A% 1a H; B' 1a OR! hoic NHR!'; D' la H; E' 1a H; Y! [aNO»; va G! 1a
R!B, OR!B, hoic NHR!B; trong d6 R'®, hoic nhom thé trén R'B, duoc thé hodc duge thé
tiép bang OP(0)(OH)(OH).

Theo mot phuong 4n khac nita, sang ché dé cap dén cac hop chit c6 cong thire

(D), (I1) hodc (I1I), trong d6 hop chit nay la:

(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl} piperazin-1-yl)-2-
[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino|phenyl}sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat;

{5-[5-(4-{]2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-2-
{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino }-3-nitrophenyl)sulfonyl]-

carbamoyl }phenoxy]-7H-pyrolo[2,3-b]pyridin-7-yl} metyl dihydro phosphat;
(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-2-
[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl } sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat;
3-[(4-{[4-(4-{[2-(4-clopheny])-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-
2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl]sulfamoyl}-2-nitrophenyl)-amino]-2,2-
dimetylpropyl dihydro phosphat;
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trans-4-[(4-{[4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl }-piperazin-
1-y1)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl]sulfamoyl}-2-
nitrophenoxy)metyl]xyclohexyl dihydro phosphat;

va mudi dugce dung va chat chuyén hda cua ching.

Do d6, ban md ta cling boc 10 cac hop chat hodc mudi duge dung cia nd, ma co
thé dugc st dung lam chat e ché chon loc mdt hodc nhiéu hon mot thanh vién cua ho

protein chdng lai sy chét t& bao theo chuong trinh, d6 13 hop chét ¢6 cong thire (I):

Yl
1 1
HE | -0
O N\|CS|) _Al
(l
O O D!
~
N
H R30
@ :
trong do:

A'1a N hodc C(A?);

A? 13 H, R!, OR!, SR, S(O)R, SO:R!, C(O)R!, C(O)OR!, OC(O)R!, NHR',
NR!2, C(O)NHR!, C(O)N(R!», NHC(O)R!, NRI!C(O)R!, NHC(O)OR!
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N[R!), NR!C(O)NHR!,
NRIC(O)NR'),, SO:NH,, SO,NHR!, SO.N(R!, NHSOR!, NRI!SO;R!,
NHSO;NHR!, NHSO:N(R!);, NR!SO,NHR!, NR!SO;N(R!),, C(O)NHNOH,
C(O)NHNOR!, C(O)NHSO,R!, CNH)NH,, C(NH)NHR!, CNH)N(R!),
NHSO,NHR!, NHSO,N(CH3)R!, N(CH3)SO.N(CH:)R!, F, C, Br, I, CN, NO,, N,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(0)OH, C(O)NH; hodc C(O)OR!4;

D! Ia H, R}, OR!, SR!, S(O)R!, SO,R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
NRY,, C(ONHR!, C(ONR'Y),, NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!}, NR!C(O)NHR!,
NR!C(O)N(R!), SO;NH,, SO,NHR!, SO:N(R!), NHSO;R!, NRI!SO;R!,
NHSO,NHR!, NHSO,N(R');, NRI!SO,NHR!, NRI!SON(R!), C(O)NHNOH,
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C(O)NHNOR!, C(O)NHSO,R!, C(NH)NH,, CNH)NHR!, CNH)N(R!),
NHSO,NHR!, NHSO,;N(CH3)R!, N(CH3;)SO,N(CH3)R!, F, Cl, Br, I, CN, NO,, N3,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(0O)OH, C(O)NH, hodc C(O)OR!4;

E! la H, R!, OR!, SR, S(O)R!, SO;,R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
N(R'),, C(O)NHR!, C(O)N(R!, NHC(OR!, NRIC(O)R!, NHC(O)OR!
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!), NR!C(O)NHR!
NRIC(O)N(R'),, SO;NH,, SO,NHR!, SON(R!%, NHSO;R!, NR!SO:R,
NHSO,NHR!, NHSO,N(R');, NR!SO,NHR!, NR!SO;N(R!),, C(O)NHNOH,
C(O)NHNOR!, C(O)NHSO,R!, C(NH)NH,, CNH)NHR!, CNINR,
NHSO,NHR!, NHSO,N(CH;3)R!, N(CH3)SO.N(CH3)R!, F, CI, Br, I, CN, NO», N3,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(O)OH, C(O)NH; hodc C(O)OR!™; va

Y! 1a H, CN, NO,, C(O)OH, F, Cl, Br, I, CF3, OCF3, CF2CF3, OCF,CF3, RY7,
OR!, C(O)RY, C(O)ORY, SRV, NH,, NHRY, N(R'),, NHC(O)RY, C(O)NHa,
C(O)NHR'7, C(O)N(R'7),, NHS(O)R'” hoic NHSO.R7;

G!1a R!B, OR'B, hoic NHR!B;

trong d6 R!B, hoic nhom thé trén R!B, duoc thé hodc duoc thé tiép bing
S(0)2(OH), C(O)OR*OP(0)(OH)(OH), C(O)R>°OP(0)(OH)(OH), C(O)NH(R*)NH,,
C(O)RC(O)NR; OR°P(O)(OH)(OH), OP(O)(OH)(OH), hodc
OC(0)CH,OP(O)(OH)(OH);

R' va R'® mbi nhém doc 14p 1a R, R3, R* hodc R;

R!A 1a Ci-Ce-alkyl, C3-Cs-alkenyl hodc C3-Ce-alkynyl;

R? 1a phenyl khong duoc ngung tu hoic dugc ngung tu v4i benzen, heteroaren
hodc R*; R?A 1a xycloalkan hoidc heteroxycloalkan;

R? la heteroaryl khong duoc ngung tu hodc dugc ngung tu véi benzen,
heteroaren hoic R¥; R34 1a xycloalkan hoic heteroxycloalkan;

R* 12 xycloalkyl, xycloalkenyl, heteroxycloalkyl hodc heteroxycloalkenyl, mdi

nhém trong sb chiing khéng dugce ngung tu hodc duoc ngung tu véi benzen, heteroaren

hoic R*; R 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;
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R’ 1a alkyl, alkenyl hozc alkynyl, mdi nhém trong sb ching doc 14p khéng duoc
thé, khong dugc thé tiép, duge thé hodc dugc thé tiép béng 1 hodc 2 hodc 3 nhom thé
doc 1ap dugc chon tir R®, NC(R®)(R®B), R7, OR”, SR”, S(O)R7, SO,R7, NHR”, N(R7)s,
C(O)R7, C(O)NH2, C(O)NHR’, NHC(O)R’, NHSO2R’, NHC(O)OR’, SO,NH>,
SO>NHR, SON(R7),, NHC(O)NHa, NHC(O)NHR’,
NHC(O)CH(CH3)NHC(O)CH(CH3)NH,, NHC(O)CH(CH3)NHC(O)CH(CH3)NHR!,
OH, (0O), C(O)OH, (0), N3, CN, NHa, CF3, CF2CF3, F, Cl, Br hoac I;

R® 13 C»-Cs-spiroalkyl, mdi nhom trong sb chung khong duoc thé hodc duge thé

bing OH, (0), N3, CN, CF3, CF,CFs, F, Cl, Br, I, NH,, NH(CHs) hoic N(CHj)z;

RS va R®® doc 1ap duoc chon tir alkyl hodc, cing véi nguyén t N ma ching
gin vao, 1a R°C;

RS€ 12 aziridin-1-yl, azetidin-1-yl, pyrolidin-1-yl ho#c piperidin-1-yl, mdi nhém
c6 mot géc CH» khong dugc thay thé hodc duoc thay thé béng 0O, C(0O), CNOH,
CNOCH, S, S(0), SO» hoic NH:

R71a R R’ R!% hoic RM;

R3 1a phenyl khong dugc ngung tu hodc duge ngung tu véi benzen, heteroaren

hodc R®; R® 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R’ 1a heteroaryl khong dugc ngung tu hoic duwgc ngung tu véi benzen,
heteroaren hodc R%A; R%* la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R 1a C3-Cio-xycloalkyl hodc Cs-Cio-xycloalkenyl, mdi nhém c6 1 hoic 2 gbe
CH, khong dugc thay thé hodc duoc thay thé bing nhom doc 1ap dugc chon tur O,
C(0O), CNOH, CNOCHgs, S, S(O), SOz hodc NH va 1 hoac 2 géc CH khong duogc thay
thé hodc duoc thay thé bing N, va mdi nhom trong s& chung khong duge ngung tu
hodc duoc ngung tu v4i benzen, heteroaren hodc R'%4; R1%4 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R 1a alkyl, alkenyl hozc alkynyl, mdi nhém trong sé chiing khéng dugc thé
hoic dugc thé bang 1 hodc 2 hodc 3 nhém thé doc 14p duoc chon tir R12, OR!2, NHR!2,
N(R'2),, C(O)NHa, C(O)NHR'2, C(O)N(R'2),, OH, (O), C(O)OH, N, CN, NH,, CFs,
CF,CF3, F, Cl, Br hoidc I;
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R 1a R, R, RY hoic R'S;

R!3 1a phenyl khong dugc ngung tu hodc duoc ngung tu voi benzen, heteroaren

hodc R134; R134A 13 xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R' 12 heteroaryl, mdi nhém trong sé chiing khong duge ngung tu hodc duge
ngung tu voi benzen, heteroaren hoic R!A; R4 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R' 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken, mdi
nhém trong sb chiing khong dugce ngung tu hoic duge ngung tu v6i benzen, heteroaren

hodc R1P4; R15A 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;
R1!6 1a alkyl, alkenyl hodc alkynyl;
R!71a R, R, R¥ hoic R?!;

R!3 1a phenyl khong duoc ngung tu hodc duoc ngung tu v4i benzen, heteroaren

hoic R!34; R34 13 xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R 1a heteroaryl khong duoc ngung tu hodc dugc ngung tu véi benzen,
heteroaren hoic R!4; R A la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R0 1a C3-Cio-xycloalkyl hodc Ca-Cro-xycloalkenyl, mdi nhom c6 1 hodc 2 gbe
CH» khong dugc thay thé hoac duoc thay thé béng nhém doc lap duoc chon tr O,
C(0), CNOH, CNOCHs3;, S, S(O), SOz hodac NH va 1 hodc 2 géc CH khong dugc thay
thé hodc duoc thay thé bang N, va mdi nhém trong sé ching khong duoc ngung tu
hodc duoc ngung tu véi benzen, heteroaren hodc R2%A; R204 13 xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R2! 1a alkyl, alkenyl hodc alkynyl, mdi nhém trong s6 chung khong dugc thé
hodc dugc thé bang 1 hoic 2 hodc 3 nhom thé dde 1ap duoc chon tir R22, OR?2, NHR??,
N(R??),, C(O)NH,, C(O)NHR?2, C(O)N(R*?),, OH, (0O), C(0)OH, N3, CN, NH», CF3,
CF,CF3, F, Cl, Br hoac I;

R?? 1a R%, R?* hoic R?;

R% 1a phenyl khong duoc ngung tu hodc dugc ngung tu véi benzen, heteroaren

hodc R?34; R34 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken:;
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R?* 1a heteroaren khong dugc ngung tu hodc duoc ngung tu vGi benzen,
heteroaren hodc R?*4; R?A 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R?% 14 C;3-Cs-xycloalkyl hodc Cs-Cs-xycloalkenyl, mdi nhém cé 1 hodc 2 gbc
CHz khong dugc thay thé hoic duoc thay thé béng nhom ddc lap duge chon tu O,
C(0), CNOH, CNOCHj3, S, S(0O), SOz hodac NH va 1 hoac 2 géc CH khong duogc thay
thé hodc dugc thay thé bang N, va mdi nhom trong sd chung khong duoc ngung tu
hodc dugc ngung tu v6i benzen, heteroaren hoic R*34; R?°A 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R3 1a xycloalkyl hodc xycloalkenyl, mdi nhém c¢6 1 hodc 2 gbc CH, khong
dugc thay thé hodc duoc thay thé béng nhém dde 1ap dugce chon tr O, C(O), CNOH,
CNOCH;, S, S(0), SO, hodc NH va 1 hodc 2 gbe CH khong duge thay thé hodc duoc
thay thé bang N, va mdi nhom trong s6 chiing khong duoc ngung tu hoic duge ngung
tu v4i benzen, heteroaren hodc R3%4; R3% [ xycloalkan, xycloalken, heteroxycloalkan
hodc heteroxycloalken;

trong d6 R duge thé bing F, Cl, Br, I, CHR¥, CHR)RY),
CRIRIAYR®), C(O)RY, ORY, SR, S(O)RY, SO,RY7, NHRY hoic N(RZ)RY;

R3! va R34 doc lap 1a F, Cl, Br hodc alkyl hodc cung véi nhau va la
Cy-Cs-spiroalkyl;

R32 1a R, C(O)R®, hodic C(O)OR™;

R* 1a R* hodc R?;

R3* 1a phenyl khong dugc ngung tu hodc duge ngung tu véi benzen, heteroaren,
hodc R¥4; R3*A 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R3S 1a alkyl khong duoc thé hodc duogc thé bing R36;

R3¢ 1a phenyl khong duoc ngung tu hodc duoc ngung tu véi benzen, heteroaren
ho#ic R34; R3%A 13 xycloalkan, xycloalken, heteroxycloalkan hoic heteroxycloalken;

R37 1a R3, R¥ hoac R*, mdi nhém trong sb chung duoc thé bang F, Cl, Br, I,

R4, OR*, NHR*!, N(R*!),, NHC(O)OR*, SR*!, S(O)R*! hoiic SO,R*!;
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R3® a phenyl khong duoc ngung tu hodc dugc ngung tu v4i benzen, heteroaren

hodc R¥¥4; R384 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R¥ 1a heteroaryl khong dugc ngung tu hodc dugc ngung tu véi benzen,
heteroaren hoic R3%4; R34 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R% 13 C3-Cg-xycloalkyl hodc Cs-Cs-xycloalkenyl, mdi nhém c6 1 hodc 2 gbe
CH; khong duogc thay thé hodc dugc thay thé béng nhém doc lap duogc chon tr O,
C(0), CNOH, CNOCH3, S, S(0), SO» hode NH va 1 hoic 2 gbe CH khong duge thay
thé hodc dugc thay thé biang N, va mdi nhém trong s6 ching khoéng dugc ngung tu
hodc duoc ngung tu v6i benzen, heteroaren hogic R*04; R*A xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;
R41 l1a R42, R43, R44 hOElC R45;

R* 1a phenyl khong dugc ngung tu hodc dugc ngung tu véi benzen, heteroaren

hodc R*?4; R*?A 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R*® 1a heteroaryl khong duoc ngung tu hodc dugc ngung tu vGi benzen,
heteroaren hodc R*4; R®A 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R* 1a C3-Co-xycloalkyl hodc C4-Cr-xycloalkenyl, mdi nhém c6 1 hodc 2 gbc
CH, khong duoc thay thé hoic dugc thay thé bang nhém doc 1ap dugc chon tir O,
C(0), CNOH, CNOCH3, S, S(0), SOz hodc NH va 1 hodc 2 gbc CH khong dugc thay
thé hodc duge thay thé bang N, va mdi nhém trong sb ching khong duge ngung tu
hodc dugc ngung tu véi benzen, heteroaren hodc R*4; R*4 [a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R* 1a alkyl, alkenyl hodc alkynyl, mdi nhom trong sé chiing khong dugc thé
hodc duogc thé bang 1 hodc 2 nhém doc 1ap duoc chon tir R*S, OR*S, NHR*®, N(R*®),,
C(O)NH,, C(O)NHR*, C(O)N(R*),, OH, (0), C(O)OH, N3, CN, NHa, CF3, CF,CF3,
F, Cl, Br hoac I;

R*1a RY, R*® hogc R¥;
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R* 1a phenyl khong dugc ngung tu hodc dugc ngung tu v6i benzen, heteroaren

hodc R¥74; R¥7A 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R* 1a heteroaryl hodc R*®4; R*¥4 13 xycloalkyl, xycloalkenyl, heteroxycloalkyl

hodc heteroxycloalkenyl;

R* 1a C3-Cg-xycloalkyl hodc Cs-Cs-xycloalkenyl, mdi nhém c6 1 hodc 2 gbc
CH> khong dugc thay thé hodc dugc thay thé béng nhém doc 1ap dugc chon tir O,
C(0), CNOH, CNOCHjs;, S, S(O), SOz hodc NH va 1 hodc 2 géc CH khong duogc thay
thé hodc dugc thay thé bing N, va mdi nhém trong sd chung khong dugc ngung tu
hodc dugc ngung tu véi benzen, heteroaren hodc R*A; R*¥A 1a xycloalkan, xycloalken,
heteroxycloalkan hodc heteroxycloalken;

trong d6 gbe duge biéu dién boi R R?A, R3, R34, R, R*, RS, RS, R8, R%A, R?,
ROA, RI0. RI0A RI3 RI3A RI4 RIA RIS RISA RIS RISA RI9 RI9A R20 R20A R23 RZA
R24 RMA R25, RZA R, R30A. R3! cling véi R34, R¥, R3A, R¥, R36A, R38, R38A, R,
R¥A R4 RA0A RA2 RUA R RBA RM RUA R4T RATA R RHBA R ya RYA doc
1ap khong duogc thé, khong dugc thé tiép, duge thé hodc dugc thé tiép bing 1 hodc 2
hodc 3 hodc 4 hodc 5 nhom thé doc 1ap duoc chon tir R, OR, SR, S(O)R,
SO.R*, C(O)R*, CO(O)R*, OC(O)R¥, OC(O)OR*, NH,, NHR, N(R*),,
C(O)NH,, C(O)NHR, C(O)N(R*°),, C(O)NHOH, C(O)NHOR*’, C(O)NHSO:R*’,
C(O)NR*SO2R®, SO;NH,, SO2NHR?, SO2N(R*?),, CF3, CF,CF3, C(O)H, C(O)OH,
C(N)NH,, C(N)NHR*’, C(IN)N(R*%),, OH, (O), CN, N3, NO,, CF3, CF2CF3, OCFs,
OCF2CF3s, F, Cl, Br hodac I;

R3YJa R, R32, R hodc R,

R>! 1a phenyl khong duoc ngung tu hodc dugc ngung tu v6i benzen, heteroaren
ho#ic R>'B; R3B 13 xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R>2 12 heteroaryl;

R% 14 Cs-Cg-xycloalkyl hodc Cq-Ce-xycloalkenyl, mdi nhém c6 1 hodc 2 gbc
CH2 khong dugc thay thé hodc duoc thay thé béng nhom dde 1dp duge chon tr O,
C(0), CNOH, CNOCHj, S, S(0), SO» hodc NH va 1 hodc 2 gbe CH khong duge thay
thé hodc duoc thay thé bing N, va mdi nhém trong sb chung khong duoc ngung tu

hodc dugc ngung tu véi benzen, heteroaren hozc R3%B;
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trong d6 R>P 1la xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R 13 alkyl, alkenyl hodc alkynyl, mdi nhém trong s ching khong duoc thé
hodc duoc thé bang 1 hodc 2 hodc 3 nhom thé doc lap dugc chon tir R, OR, SR,
S(O)R*, SO2R%, NHR», N(R*),, C(O)R%, C(O)NH,, C(O)NHR*, NHC(O)R>,
NHSO,R%, NHC(O)OR¥, SO;NH;, SO,NHR», SO;N(R*),, NHC(O)NH>,
NHC(O)NHR>’, OH, (O), C(O)OH, (0), N3, CN, NHa, CF3, OCF3, CF,CF3, OCF,CF3,
F, CI, Br hodc I;

R>3 1a alkyl, alkenyl, alkynyl, phenyl, heteroaryl ho#c R;

trong d6 alkyl, alkenyl, va alkynyl khong duoc thé hodc duoc thé bang OCHs;

va

R 14 C3-Cs-xycloalkyl hodic Cs-Ce-xycloalkenyl, mdi nhém ¢6 1 hodc 2 gbe
CH> khong dugc thay thé hodc duoc thay thé béng nhém dde 1ap dugce chon tu O,
C(0), CNOH, CNOCH3, S, S(0), SO, hoic NH va 1 hodc 2 gbc CH khong duoc thay
thé hodc dugc thay thé bang N.

Theo mdt phuong 4n, sang ché dé cip dén hop chat ¢ cong thire (I);
Alla C(A?);

A?1aH;

D'laH;

E'laH;

Y'!'1a NO;

G'la R!B, OR!B, hoic NHR!'E;

trong d6 R'®, hodc nhom thé trén R'B, duoc thé hoic dugc thé tiép bang

OP(O)(OH)(OH);
R! va R'™ mdi nhom doc 1ap 1a R>;
RS 1a alkyl, doc 14p khong duge thé tiép hodc dugc thé bang R7;

R71a R,
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R0 1a C3-Cro-xycloalkyl, mdi nhém c6 1 hodc 2 gbec CH, khong duoc thay thé
hodc dugc thay thé béng nhém doc 18p dugce chon tir O;

R3[4 xycloalkyl hoic xycloalkenyl, m&i nhém c6 1 hodc 2 gbc CH khong duoc
thay thé hodc duoc thay thé bing N;

trong d6 R3° duoc thé bang CH,R37;

R37 1a R*°, m&i nhém trong s6 chung duoc thé bang R*!;

R* [a C4-Cs-xycloalkenyl;

R* 1a R*;

R* 1a phenyl,

trong d6 gbc duogc bicu dién bai R, R*, A R*2 doc 14p khong duoc thé, khong
duoc thé tiép, duoc thé hodc duoc thé tiép béng 1 hodc 2 hodc 3 hodc 4 hodc 5 nhém
thé doc 1ap dugc chon tir R¥, OR, F, Cl, Br hoic I;

R0 1a R%*; va

R5* 13 alkyl.

Theo mot phuong an ctia hop chit ¢ cong thire (I); Al 1a C(A?); va A2 1a H.
Theo mét phuong 4n ctia hop chit ¢ cong thie (I); A 1a C(A2); A2 13 H; va D! 1a H.
Theo mdt phurong 4n ctia hop chét c¢6 cong thirc (I); A' 1a C(A2); A% 1a H; D! 1a H; va
E! 1a H. Theo mdt phuwong 4n ctia hop chét c6 cong thire (I); Al 1a C(A2); A? 1a H; D!
laH; E'1aH; va Y'1a NO..

Theo mdt phwong an ciia hop chét c¢6 cong thuc (I); G! 1a R'™B, OR!B, hoic
NHR'B. Theo m6t phuong 4n ctia hgp chat c6 cong thire (I); Al 1a C(A2); A% 1a H; D!
laH; E'1aH; Y!'1a NOy; va G' 1a R'™B, OR'®, hodc NHR'®.

Theo mdt phuong 4n ctia hop chét ¢6 cong thue (I); G' 1a R'™®, OR!B, hodc
NHR'®; trong d6 R'B, hodc nhom thé trén R'®, dugce thé hodc dugc thé tiép bang
OP(O)(OH)(OH). Theo mdt phuwong 4n ctia hop chat c6 cong thic (I); Al 1a C(A2); A2
laH; D' 1a H; B! 1a H; Y' 1a NO2; va G! 1a R'B, OR'®, hoic NHR!B; trong d6 R'B, hodc
nhom thé trén R'B, dugc thé hodc duoc thé tiép bang OP(O)(OH)(OH).
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Theo mot phuong 4n khic nita, sang ché dé cap dén hop chit c6 cong thire (I),

trong d6 hop chit nay 1a:

3-[(4-{[4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl}-
piperazin-1-yl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl]sulfamoyl }-2-
nitrophenyl)amino]-2,2-dimetylpropyl dihydro phosphat;

trans-4-[(4-{[4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl}
piperazin-1-yl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl]-sulfamoyl}-2-
nitrophenoxy)metyl]xyclohexyl dihydro phosphat; va

muoi dugc dung va chat chuyén hoa cua ching.

Do do, ban md ta cling bodc 10 cac hop chit hodc mudi duge dung cua chung,
httu dung lam chét e ché chon loc mdt hodc nhidu hon mét thanh vién cua ho protein
chéng lai su chét t& bao theo chuong trinh, d6 1a cac hop chét ¢ cong thie (II):

Yl

X Bl
_A!

|

Gl E’

O

Os N

3

mo @) D1
|
NN

R3O

)
trong do
A'1a N hodc C(A?);

A? 1a H, R!, OR!, SR!, S(O)R!, SO,R!, C(O)R!, C(0)OR!, OC(O)R!, NHR!,
N(R'),, C(O)NHR!, C(ONR'), NHC(OR!, NR!C(O)R!, NHC(O)OR!
NRIC(0)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R'),, NR!C(O)NHR!,
NRIC(O)N(R'),, SO.NH,, SO.NHR!, SO,N@R!), NHSO;R!, NRI!SOR!,
NHSO;NHR!, NHSO:N(R!), NRISO,NHR!, NRI!SO,N(R!), C(O)NHNOH,
C(O)NHNOR!, C(O)NHSO,R!, C(NH)NH,, C(NH)NHR!, CNH)N(R!)
NHSO;NHR!, NHSO,N(CH;)R!, N(CH3)SO2N(CH3)R!, F, Cl, Br, I, CN, NOs, Nj,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(O)OH, C(O)NH; hosc C(O)OR!4;
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B! 1a H, R, OR!, SR}, S(O)R!, SO,R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
NR!Y, C(ONHR!, C(ON(RY, NHC(O)R!, NR!C(O)R!, NHC(O)OR!
NR!C(0)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R'),, NR!C(O)NHR!,
NR!IC(O)N(R'),, SO.NH,, SO,NHR!, SO,N(R'),, NHSO,R!, NRI!SOR!,
NHSO:NHR!, NHSO:;N(R!),, NR!SO,NHR!, NRI!SO;N(R!);, C(O)NHNOH,
C(ONHNOR!, C(O)NHSO,R!, C(NH)NH,, CNH)NHR!, CNH)N(R),
NHSO,NHR!, NHSO,N(CH:)R!, N(CH3)SO:N(CH:)R!, F, Cl, Br, I, CN, NO,, N,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(O)OH, C(O)NH, hodc C(O)OR';

D! Ia H, R}, OR!, SR, S(O)R!, SO.R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
NRY,, C(ONHR!, C(O)N[R!), NHC(O)R!, NR!C(O)R!, NHC(O)OR!,
NRIC(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!), NR!C(O)NHR!,
NR!C(O)N(R')2, SO;NH,, SO,NHR!, SO,N(R'), NHSO;R!, NRI!SOR!,
NHSO,NHR!, NHSO:;N(R!p, NRI!SO,NHR!, NR!SO;N(R!),, C(O)NHNOH,
C(O)NHNOR!, C(O)NHSOR!, CNNH)NH,, CNINHR!, CNINR!),
NHSO,NHR!, NHSO:N(CH3)R!, N(CH3)SO2N(CH3)R!, F, Cl, Br, I, CN, NO», N3,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(O)OH, C(O)NH, hogc C(O)OR!4;

E! Ia H, R, ORL, SR!, S(OR!, SO;R, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
NR!2, C(O)NHR!, C(ONR!, NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NR!C(0)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R'), NR!'C(O)NHR!,
NRIC(O)N(R')2, SO.NH,, SO,NHR!, SO,N(R'),, NHSO;R!, NR'SO,R!,
NHSO,NHR!, NHSO,N(R');, NRI!SO,NHR!, NR!SO;N(R'), C(O)NHNOH,
C(O)NHNOR!, C(O)NHSOR!, CWNH)NH,, CNHINHR!, CNHNR),
NHSO,NHR!, NHSO,N(CH;)R!, N(CH;)SO.N(CH3)R!, F, Cl, Br, I, CN, NO,, N3,
OH, C(O)H, CHNOH, CH(NOCH3), CF3, C(O)OH, C(O)NH> hoic C(O)OR!4; va

Y! 1a H, CN, NO,, C(0)OH, F, Cl, Br, I, CFs, OCFs, CF,CFs, OCF,CFs, R!7,
OR", C(O)R', C(O)ORY, SRY, NH,, NHR!, N(R!),, NHC(O)R', C(O)NH,,
C(O)NHR!7, C(O)N(R!7),, NHS(O)R!” hodc NHSO,R!”;

G'1a R'B, OR'®, hodc NHR!®;

trong d6 R'B, hodc nhom thé trén R'B, dugc thé hoic duoc thé tiép bang

S(0)2(OH), C(0)OR*OP(0)(OH)(OH), C(0)RPOP(0)(OH)(OH), C(O)NH(R)NH,,
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C(O)R3C(O)NR?; OR°P(O)(OH)(OH), OP(0)(OH)(OH), hodc
OC(0)CH,0P(0)(OH)(OH);

R! va R'™® mbi nhom doc 1ap 1a R2, R3, R* hoic R?;
R!41a C;-Ce-alkyl, C3-Cs-alkenyl hodc Cs3-Cg-alkynyl;

R? 1a phenyl khong duoc ngung tu hodc dugc ngung tu véi benzen, heteroaren

hoic R*4; R?A 1a xycloalkan hodc heteroxycloalkan;

R3 1a heteroaryl khong duoc ngung tu hoic dugc ngung tu voi benzen,

heteroaren ho#ic R3; R34 1a xycloalkan hoic heteroxycloalkan;

R* 1a xycloalkyl, xycloalkenyl, heteroxycloalkyl hoic heteroxycloalkenyl, mdi
nhom trong sb chiing khong duoc ngung tu hoic duge ngung tu véi benzen, heteroaren

hoidc R*A; R* 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

RS 13 alkyl, alkenyl hozic alkynyl, mbi nhém trong sé chung ddc 1ap khong dugc
thé, khong duogc thé tiép, dugc thé hoic duoc thé tiép bang 1 hodc 2 hodc 3 nhom thé
doc 1ap duoc chon tir RS, NC(R*4)(R®®), R7, OR7, SR, S(O)R’, SO2R7, NHR7, N(R"),,
C(O)R7, C(O)NH, C(O)NHR’, NHC(O)R’, NHSOR’, NHC(O)OR’, SO;NHo>,
SO;NHR, SO2N(R),, NHC(O)NH, NHC(O)NHR’,
NHC(O)CH(CH3)NHC(O)CH(CH3)NH,, NHC(O)CH(CH3)NHC(O)CH(CH3)NHRY,
OH, (O), C(O)OH, (0), N3, CN, NHaz, CF3, CF2CF3, F, Cl, Br hoac I;

RO 1a C2-Cs-spiroalkyl, mdi nhém trong sb chung khong duoc thé hodc dugc thé

bing OH, (0), N3, CN, CF3, CF2CF3, F, CI, Br, I, NHa, NH(CHs) hodc N(CHs)2:

R% va RSB doc 1ap duoc chon tir alkyl hodc, cung véi nguyén tt N ma ching

< \ \ 6C.
gan vao, la R®;

RC 13 aziridin-1-yl, azetidin-1-yl, pyrolidin-1-yl hodc piperidin-1-yl, mdi nhom
c6 modt géc CHa khong duoc thay thé hodc duge thay thé bing O, C(O), CNOH,
CNOCHs3, S, S(0), SOz hodc NH;

R71aR8, R% R hoic R!;

R® 1a phenyl khong dugc ngung tu hodc duoc ngung tu véi benzen, heteroaren

ho#ic R%; R34 [a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;
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R® Ia heteroaryl khong duoc ngung tu hoic duoc ngung tu vGi benzen,
heteroaren hodc R%A; R [a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R0 [3 C3-Cio-xycloalkyl hodc Ca-Cio-xycloalkenyl, mbi nhém c6 1 hodc 2 gde
CH, khong dugc thay thé hoic duge thay thé bang nhém doc lap duge chon tir O,
C(0), CNOH, CNOCHgs, S, S(O), SO2 hodc NH va 1 hoac 2 géc CH khong duogc thay
thé hodc dugc thay thé bing N, va mdi nhém trong sd chiing khong dugc ngung tu
hodc duoc ngung tu véi benzen, heteroaren hodc R1%4; R1%A 13 xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R 1a alkyl, alkenyl hodc alkynyl, mbi nhom trong sé chiing khong dugc thé
hodc dugc thé bang 1 hodc 2 hodc 3 nhém thé doc 1ap duoce chon tir R'2, OR!2, NHR'?,
N(R!?),, C(O)NH,, C(O)NHR'?2, C(O)N(R!?),, OH, (0O), C(O)OH, N3, CN, NH,, CF3,
CF.CF3, F, Cl, Br hodc I;

RI2[a R13, RY, R'S hoge RI5;

R13 1a phenyl khong dugc ngung tu hodc duge ngung tu voi benzen, heteroaren
hodc R134; R34 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R! 13 heteroaryl, m6i nhom trong s& chiing khéng dugc ngung tu hodc dugc
ngung tu v&i benzen, heteroaren hodc R!4; R 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R!5 14 xycloalkan, xycloalken, heteroxycloalkan hoic heteroxycloalken, mdi
nhom trong s6 chiing khong dugce ngung tu hodc dwgce ngung tu v6i benzen, heteroaren

ho#ic R134; R15A 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;
R!6 1a alkyl, alkenyl hodc alkynyl;
RI71a R1%, RY, R% hogc R?!;
R!8 13 phenyl khong dugc ngung tu hodc dugc ngung tu v4i benzen, heteroaren
hozic R'#4; R34 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R 1a heteroaryl khong dugc ngung tu hodc dugc ngung tu vGi benzen,
heteroaren hodc RM4; R la xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;
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R 13 C3-Cio-xycloalkyl hodc Cs-Cio-xycloalkenyl, m&i nhém c6 1 hodc 2 gbe
CH» khong duge thay thé hodc dugc thay thé bing nhém doc 1ap duoc chon tir O,
C(O), CNOH, CNOCHS, S, S(0), SO, hoic NH va 1 hogic 2 gbe CH khong dugc thay
thé hodc duoc thay thé bang N, va mdi nhom trong sb ching khong duoc ngung tu
hodc dugc ngung tu v&i benzen, heteroaren hodc R?%A; R?%A 1a xycloalkan, xycloalken,

heteroxycloalkan hoac heteroxycloalken;

R?! 13 alkyl, alkenyl hodc alkynyl, mdi nhém trong sé ching khong duogc thé
hodc dugc thé bang 1 hodc 2 hodc 3 nhém thé ddc 1ap duge chon tir R2, OR?2, NHR?,
N(R22),, C(O)NH,, C(O)NHRZ, C(O)N(R22),, OH, (O), C(O)OH, N3, CN, NHy, CFs,
CF,CF3, F, CI, Br hodc I;

R? 1a R, R* hogc R*;

R?3 1a phenyl khong dugc ngung tu hoic duoc ngung tu véi benzen, heteroaren

hodc R?34; R?*A 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R?* 1a heteroaren khong dugc ngung tu hoic dwoc ngung tu voéi benzen,
heteroaren hoic R?; R4 ]a xycloalkan, xycloalken, heteroxycloalkan hoidc

heteroxycloalken;

R? 1a C3-Ce-xycloalkyl hoic Cs-Ce-xycloalkenyl, mdi nhém cé 1 hodc 2 gbc
CH, khéng dugc thay thé hodc duoc thay thé bang nhom doc l4p duge chon tir O,
C(0O), CNOH, CNOCHz3, S, S(O), SOz hodac NH va 1 hoac 2 géc CH khong dugc thay
thé hodc dugc thay thé bang N, va mdi nhém trong sb chung khong duoc ngung tu
hodc dugc ngung tu v§i benzen, heteroaren hodc R2%; R*A 1a xycloalkan, xycloalken,

heteroxycloalkan hoac heteroxycloalken;

R3 14 xycloalkyl hodc xycloalkenyl, mdi nhém c6 1 hoidc 2 gbc CH, khong
dugc thay thé hodc dugc thay thé béng nhom doc 1dp dugce chon tir O, C(O), CNOH,
CNOCH;3, S, S(0), SO» hodc NH va 1 hoidc 2 gbec CH khong duoc thay thé hodc duge
thay thé bang N, va mdi nhém trong sb chung khong dugc ngung tu hodc dugc ngung
tu v6i benzen, heteroaren hodc R3%; R3% 13 xycloalkan, xycloalken, heteroxycloalkan

hodc heteroxycloalken;

trong d6 R dugc thé bang F, Cl, Br, I, CHRY, CHR)R),
C(R3DH(R3A)(R3), C(O)RY7, ORY, SR, S(O)R37, SO,RY7, NHR?” hoic N(R32)RY;
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R3! va R doc 1ap 1a F, CI, Br hodc alkyl hodc cung véi nhau va la
Cy-Cs-spiroalkyl;

R3? 1a R33, C(O)R*, hodc C(O)OR™;

R33 1a R3* hoic R¥;

R3* 1a phenyl khong dugc ngung tu hodc dugc ngung tu véi benzen, heteroaren,
hodc R3*; R3% 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R3S 13 alkyl khong duoc thé hoic duoc thé bang R36;

R3¢ 1a phenyl khong duoc ngung tu hodic duoc ngung tu v6i benzen, heteroaren
hozic R*%; R3%* 1a xycloalkan, xycloalken, heteroxycloalkan ho#ic heteroxycloalken;

R37 1a R3, R¥ hoic R*, mdi nhém trong sb chang duge thé bing F, Cl, Br, I,
R# ORM, NHR*, N(R*),, NHC(O)OR*, SR*!, S(O)R* ho#ic SO2R*;

R3® 1a phenyl khong dugc ngung tu hoic duoc ngung tu véi benzen, heteroaren
hozc R3%4; R384 13 xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R* 1a heteroaryl khong dugc ngung tu hoic duoc ngung tu véi benzen,
heteroaren hodc R¥A; R** la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R* 13 C;-Cs-xycloalkyl hoic Cs-Cs-xycloalkenyl, mdi nhém c6 1 hodc 2 gbe
CH> khéong duoc thay thé hodc duoc thay thé bang nhom doc 1ap duoc chon tir O,
C(0), CNOH, CNOCH3, S, S(0), SO, hodc NH va 1 hoic 2 gbc CH khong duoc thay
thé hodc dugc thay thé bang N, va mdi nhom trong s chung khong dugce ngung tu
hodc dugc ngung tu véi benzen, heteroaren hodc R4%4; R*A xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;
R 1a R%2, R®, R* hoiic R®;

R*? 1a phenyl khong duoc ngung tu hodc duge ngung tu véi benzen, heteroaren

hodc R*4; R*A ]a xycloalkan, xycloalken, heteroxycloalkan hoidc heteroxycloalken;

R*® 1a heteroaryl khong dugc ngung tu hoic dwgc ngung tu vdi benzen,
heteroaren hodc R*®4; R®A [a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;
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R* 1a C3-Co-xycloalkyl hodic Cs-Cr-xycloalkenyl, m&i nhém cé 1 hodc 2 gbe
CH, khéng dugc thay thé hodc duoc thay thé béng nhém doc lap duge chon tr O,
C(0O), CNOH, CNOCHz3, S, S(0O), SOz hoac NH va 1 hoac 2 géc CH khong dugc thay
thé hodc duoc thay thé bang N, va mdi nhém trong sé chiung khéng dugc ngung tu
ho#c dugc ngung tu véi benzen, heteroaren hodc R**4; R4 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R* 1a alkyl, alkenyl hodc alkynyl, mdi nhom trong sé ching khong duoc thé
hodc dugc thé bang 1 hodc 2 nhom doc 1ap duge chon tir R*, OR*, NHR*6, N(R*0),,
C(O)NHz, C(O)NHR*, C(O)N(R*),, OH, (0), C(O)OH, N3, CN, NH,, CF3, CF2CF3,
F, Cl, Br hodc I;

R* [a RY, R® hodc R*;

R*7 1a phenyl khong dugc ngung tu hodc dugc ngung tu voi benzen, heteroaren

ho#ic R¥74; R¥7A 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R* 13 heteroaryl hodc R*¥4; R*® 13 xycloalkyl, xycloalkenyl, heteroxycloalkyl

hodc heteroxycloalkenyl;

R% 14 C3-Cg-xycloalkyl hodc Cs-Cs-xycloalkenyl, mdi nhém c6 1 hodc 2 gbe
CH2 khong dugc thay thé hoic duoc thay thé béng nhém doc 1dp dugc chon tir O,
C(0O), CNOH, CNOCHs3, S, S(0O), SOz hoac NH va 1 hodc 2 géc CH khong dugc thay
thé hodc duoc thay thé bang N, va mdi nhém trong sd chung khong duoc ngung tu
hodc dugc ngung tu véi benzen, heteroaren hodc R*¥A; R*A 1a xycloalkan, xycloalken,
heteroxycloalkan hodc heteroxycloalken;

trong d6 gbc duoc biu dién bai R2, R2A, R3, R34, R4, R*, RS, RC, RS, R®, R?,
R9A RI0, RIA RI3 RI3A RI4 RI4A RIS RISA RIS RIBA RI9 RIA R20 R20A R23 RZA
R24 R2A R25, R¥A R, R30A R3! ciing véi R31A, R, R¥A, R, R36A_ R3S, R38A R,
R39A, RY0, RYA R4 RA R RBA RH RMA RV RYA R RUA R 3 RUA doc
1ap khong duoc thé, khong dugc thé tiép, duoc thé hoic duoc thé tiép béng 1 hoac 2
hodc 3 hodc 4 hodc 5 nhém thé doc 1ap duoc chon tir R, OR, SR S(O)R,
SOR%, C(O)R, CO(O)RY, OC(O)RY, OC(O)OR>*, NH,;, NHR, N(R>),,
C(O)NH;, C(O)NHR*, C(O)N(R),, C(O)NHOH, C(O)NHOR?°, C(O)NHSO:R*,
C(O)NRYSO2R, SO,NH,, SO,NHR, SO;N(R*),, CF3, CF2CF3;, C(O)H, C(O)OH,
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C(N)NHz, C(N)NHR*’, C(N)N(R®),, OH, (0), CN, N3, NO,, CF3, CF,CF3, OCF3,
OCF2CF3, F, Cl, Br hoac I;

R3%1a R3!, R¥2, R33 hodc R,

R>! 14 phenyl khong dugc ngung tu hodc dugc ngung tu voi benzen, heteroaren

hoic R3!B; R3B 13 xycloalkan, xycloalken, heteroxycloalkan ho#ic heteroxycloalken;
R>? 1 heteroaryl;

R% 14 C3-Cg-xycloalkyl hodic Cs-Cs-xycloalkenyl, mdi nhém c6 1 hodic 2 gbe
CH2 khong duogc thay thé hodc duoc thay thé béng nhém doc lap dugc chon tir O,
C(0O), CNOH, CNOCHg3;, S, S(O), SOz hoac NH va 1 hodc 2 géc CH khong dugc thay
thé hodc duoc thay thé bang N, va mdi nhém trong sb chung khoéng dugc ngung tu

hodc dugc ngung tu véi benzen, heteroaren hoic R>3B;

trong d6 R»B la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R 14 alkyl, alkenyl hodc alkynyl, mdi nhém trong sé chung khong duoc thé
hoic duoc thé bang 1 hodc 2 hodc 3 nhom thé doc l1ap duoc chon tir R¥, OR, SR,
S(O)R>3, SO2R>, NHR», N(R*),, C(O)R®, C(O)NH,, C(O)NHR>, NHC(O)R>,
NHSO2R%, NHC(O)OR*, SO:NH;, SO;NHR*, SO;N(R*);, NHC(O)NH_,
NHC(O)NHR>?, OH, (O), C(O)OH, (O), N3, CN, NHa, CF3, OCF3, CF2CF3, OCF,CF3,
F, Cl, Br hoac I;

R>% 1a alkyl, alkenyl, alkynyl, phenyl, heteroaryl hodc R;

trong d6 alkyl, alkenyl, va alkynyl khong duogc thé hodc duoc thé bing OCHs;

va

R 14 C3-Cg-xycloalkyl hodc Cs-Cs-xycloalkenyl, m&i nhém cé 1 hodc 2 gbe
CHz khong duoc thay thé hoic duoc thay thé béng nhom doc 1ap dugc chon tu O,
C(0), CNOH, CNOCHj3, S, S(0), SO, hodc NH va 1 hoic 2 gbc CH khong duge thay
thé hodc dugc thay thé bang N.

Theo mét phuong 4n cta hop chit ¢ cong thie (ID);

Alla C(AY);
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A?1aH;

B! la OR!, hoic NHR!;
D'1aH;

E'laH;

Y!1a NOy;

G'1aR!'B, OR'B, hoic NHR!B;

trong d6 R!B, hoic nhom thé trén R'B, dugc thé hoic dugc thé tiép bang

OP(O)(OH)(OH);

R! va R'B mdi nhom doc 1ap 1a R3;

R’ 1a alkyl, doc 1ap khong dugc thé tiép, hodc duoc thé bﬁng R7;

R71a R,

R0 [3 C3-Cyo-xycloalkyl, mdi nhém c6 1 hoic 2 gbe CHz khong dugc thay thé
hoac duoc thay thé béng nhom doc lap dugc chon ti O;

R3 1a xycloalkyl hodc xycloalkenyl, mbi nhém c¢6 1 hodc 2 gbe CH khong duoc

thay thé hodc duoc thay thé bing N;
trong d6 R dugc thé bang CHRY;
R37 12 R*, mdi nhom trong s chung duogc thé bang R*';
R% [a C4-Cs-xycloalkenyl;
RH 13 R
R* [a phenyl,

trong d6 gdc duge biéu difn bai R1, R*, ¥ R*2 doc 1ap khong duge thé, khong
duoc thé tiép, duoc thé hoic duoc thé tiép béng 1 hodc 2 hoac 3 hoac 4 hodc 5 nhom
thé doc lap duoc chon tir R, OR®, F, CI, Br hoic I;

R 1a R*; va

R>* 1a alkyl.
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Theo mot phuong an cta hop chit c6 cong thire (II); A' 1a C(A?); va A? 1a H.
Theo mét phuong 4n ctia hop chét c6 cong thire (II); Al 1a C(A?); A% 1a H; va B! 1a
OR!, hoic NHR!. Theo mot phuwong an ctia hgp chét c6 cong thire (I); Al 1a C(A2); A?
1a H; B! 1a OR!, hoic NHR!; va D! 1a H. Theo mdt phuong 4n ctia hop chét c6 cong
thire (I1); A! 1a C(A?); A% 1a H; B! Ia OR!, hoic NHR!; D' 1a H; va E! 1a H. Theo mot
phuong an ctia hop chit c¢6 cong thie (I); A' 1a C(A?); A? 1a H; B! 1a OR!, hoic
NHR!; D'1aH; E'1a H; va Y! 1a NOx.

Theo mdt phuong an ctia hop chit co cong thie (II); G' 14 R'™®, OR!'B, hoic
NHR'B. Theo mdt phuong an ctia hop chit ¢6 cong thire (II); A 1a C(A?); A% 1a H; B!
1a OR!, hoic NHR!; D' 1a H; E' 1a H; Y! 1a NOy; va G' 1a R'®, OR'B, hodc NHR!'B.

Theo mét phuong an ctia hop chat c6 cong thire (II); G! 1a R'™®, OR!®, hoic
NHR'B; trong d6 R'B, hodc nhom thé trén R!B, dugc thé hoic duoc thé tiép bing
OP(O)(OH)(OH). Theo mdt phuong 4n cta hop chit c6 cong thire (IT); A 1a C(A2); A
l1a H; B! 1a OR! hoiac NHR!; D' 1a H; E' 1a H; Y' Ia NOy; va G!' 1a R, OR!B, hodc
NHR!B; trong d6 R'B, hodc nhém thé trén R!B, dugc thé hoic duoc thé tiép bing

OP(0)(OH)(OH).

Do d6, ban mo ta cling bdc 16 cac hop chit hodc mubi dugc dung cta chuing, c6
thé duoc st dung lam chét trc ché chon loc mot hodc nhiéu hon mdt thanh vién cta ho
protein chéng lai su chét t& bao theo chuong trinh, d6 1a cac hop chét c6 cong thic

(I1):

Yl
El B
X 1
¢} 1}\11 9‘ Al
\S =
7 o O D!
l
N7
Gl R30
(11D .
trong do

A'1a N hodc C(A?);
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A? 1a 0, R, OR!, SR!, S(O)R!, SO;R!, C(O)R!, C(0)OR!, OC(O)R!, NHR!,
N[R!%, C(O)NHR!, C(O)N(R!%, NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NRIC(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R'), NR!C(O)NHR!,
NRI!C(O)N(R!),, SO,NH,, SO,NHR!, SO,N(R'), NHSOR!, NRISO,R!
NHSO,NHR!, NHSO:N(R'), NRISO.NHR!, NRI!SON(R!), C(O)NHNOH,
C(O)NHNOR!,  C(O)NHSOR!, C(NNH)NH,, CNH)NHR!, CNH)N(R!):
NHSO,NHR!, NHSO,;N(CH3)R!, N(CH3)SO:N(CH3)R!, F, Cl, Br, I, CN, NO», Ns,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(0)OH, C(O)NH; hoic C(O)OR!4;

B! 1a H, R}, OR!, SR}, S(O)R!, SO:R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
N(R!), C(ONHR!, C(O)NR'),, NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)NR!,, NRI!C(O)NHR!,
NR!C(O)N(R'), SO,NH,, SO,NHR!, SO,N(R!, NHSO:R!, NRI!SOR
NHSO,NHR!, NHSO:N(R);, NR!SO;NHR!, NR!SO:N(R!), C(O)NHNOH,
C(O)NHNOR!, C(O)NHSO;R!, C(NH)NH,, CMNH)NHR!, CNH)N(R),
NHSO,NHR!, NHSO,N(CH3)R!, N(CH3)SO:N(CH3)R!, F, Cl, Br, I, CN, NO2, N,
OH, C(O)H, CHNOH, CH(NOCH;), CFs, C(0)OH, C(O)NH; hoic C(O)OR!4;

D! 1a I, R!, OR!, SR!, S(O)R!, SO,R!, C(O)R!, C(0)OR!, OC(O)R!, NHR/,
N(R'),, C(O)NHR!, C(O)NR!,, NHC(OR! NRI!C(O)R!, NHC(O)OR!,
NRIC(0)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!);, NR!C(O)NHR!,
NRIC(O)N(R'),, SO,NH,, SO,NHR!, SON(R!, NHSOR!, NR!SOR,
NHSO,NHR!, NHSO:N(R'), NRISO.NHR!, NRISO,N(R!), C(O)NHNOH,
C(O)NHNOR!,  C(O)NHSO,R!, C(NH)NH,, C(NH)NHR!, C(NH)N(R')
NHSO,NHR!, NHSO,N(CH3)R!, N(CH;3)SO:N(CH3)R!, F, Cl, Br, I, CN, NO2, N,
OH, C(O)H, CHNOH, CH(NOCH;), CFs, C(0)OH, C(O)NH; hogc C(O)OR'A;

E! 1a H, R}, OR}, SR!, S(O)R!, SO;R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
NR'Y,, C(O)NHR!, C(ONR!), NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!), NR!C(O)NHR!,
NR!C(O)N(R'),, SO,NH,, SO,NHR!, SO,N(R!),, NHSO,R!, NRISO;R!,
NHSO,NHR!, NHSO,N(R!),, NRISO,NHR!, NR!SO;N(R!);, C(O)NHNOH,
C(O)NHNOR!,  C(O)NHSO,R!, C(NH)NH,, C(NH)NHR!, CNH)N(R!),
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NHSO,NHR!, NHSO,N(CH3)R!, N(CH3)SO.N(CH3)R!, F, CL, Br, I, CN, NO», N3,
OH, C(0)H, CHNOH, CH(NOCH3), CF3, C(O)OH, C(O)NH; hogc C(O)OR'A; va

Y!1a H, CN, NO,, C(O)OH, F, CI, Br, I, CF3, OCF3, CF2CF3, OCF,CF3, R,
OR!, C(O)R!7, C(O)ORY, SRV, NH, NHR', N(R!7), NHC(O)RY, C(O)NHa,
C(O)NHR!, C(O)N(R!"), NHS(O)R!” hodic NHSO,R!:

G'l1aR!B, OR!B, hoic NHR!B;

trong d6 R'B, hoic nhém thé trén R'®, duoc thé hodc dugc thé tiép bing
S(0)2(OH), C(O)ORsOOP(O)(OH)(OH), C(O)RSOOP(O)(OH)(OH), C(O)NH(RsO)NHz,
C(O)R®C(O)NR: ORS'P(0)(OH)(OH), OP(O)(OH)(OH), hoiic
0C(0)CH:0P(O)(OH)(OH);

R! va R'® mdi nhom doc 1ap 1a R?, R3, R* hodc R3;
R!4 1a C1-Ce-alkyl, C3-Ce-alkenyl hodc C3-Cg-alkynyl;

R? 1a phenyl khong duoc ngung tu hodc dugc ngung tu véi benzen, heteroaren

ho#ic R**; R?A 1a xycloalkan hodc heteroxycloalkan;

R3 1a heteroaryl khong duoc ngung tu hodc dugc ngung tu vGi benzen,

heteroaren hodc R34; R** 1a xycloalkan hodc heteroxycloalkan;

R* 14 xycloalkyl, xycloalkenyl, heteroxycloalkyl hoic heteroxycloalkenyl, mdi
nhom trong s6 ching khéng dugc ngung tu hoic duge ngung tu véi benzen, heteroaren

ho#ic R*; R* la xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

RS 13 alkyl, alkenyl hodc alkynyl, m&i nhém trong sé chung doc 1ap khong duge
thé, khong duoc thé tiép, duoc thé hodc dugc thé tiép béng 1 hodc 2 hodc 3 nhém thé
doc 1ap duoc chon tir RS, NC(R®)(RCB), R7, OR’, SR7, S(O)R7, SO2R7, NHR’, N(R),,
C(O)R7, C(O)NH;, C(O)NHR’, NHC(O)R’, NHSO,R’, NHC(O)OR’, SO>NH,,
SO,NHR’, SON(R),, NHC(O)NH, NHC(O)NHR’,
NHC(O)CH(CH3)NHC(O)CH(CH3)NH>, NHC(O)CH(CH3)NHC(O)CH(CH3)NHR!,
OH, (0), C(O)OH, (O), N3, CN, NH», CF3, CF2CF3, F, Cl, Br hoac I;

RO 12 Ca-Cs-spiroalkyl, mdi nhém trong sb chting khong duoc thé hodc duoc thé

bing OH, (0), N3, CN, CFs, CF2CF3, F, CL, Br, I, NH,, NH(CHs) hogc N(CHs)a;
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R va R®B doc 14p dugc chon tir alkyl hodc, cung v6i nguyén t¢ N ma ching
gén vao, 1a R6C;

R6C 13 aziridin-1-yl, azetidin-1-yl, pyrolidin-1-yl hodc piperidin-1-yl, mdi nhém
c6 mot gbc CHy khong dugce thay thé hoidc duoc thay thé bing O, C(0), CNOH,
CNOCH;, S, $(0), SO» hodic NH;

R71a R%, R?, R hoic R!Y;

R® 1a phenyl khong duoc ngung tu hodc duge ngung tu v4i benzen, heteroaren

hodc R¥; R® 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R% 1a heteroaryl khong dugc ngung tu hodc dugc ngung tu vGi benzen,
heteroaren hoic R%; R’ 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R0 |3 C3-Cro-xycloalkyl hodic Cs-Cro-xycloalkenyl, mdi nhém c6 1 hodc 2 gbe
CH, khong duoc thay thé hodc dugc thay thé bang nhém doc lap duge chon tir O,
C(0O), CNOH, CNOCHs, S, S(0), SOz hodc NH va 1 hodc 2 géc CH khong duogc thay
thé hodc duoc thay thé biang N, va mdi nhém trong sb ching khong dugc ngung tu
hoic duoc ngung tu v6i benzen, heteroaren hodc R1%4; R194 [a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R!! 1a alkyl, alkenyl hodc alkynyl, m&i nhom trong s6 chiing khéng duoc thé
hodc duge thé bang 1 hoidc 2 hodc 3 nhom thé doc 1ap dugc chon tir R'2, OR!2, NHR 2,
N(R2),, C(O)NHa, C(O)NHR'2, C(O)N(R'2),, OH, (0), C(O)OH, N3, CN, NHa, CFs,
CF,CF3, F, Cl, Br hoac I;

R'21a R, RY, RIS hodc RIS;

R13 1a phenyl khong duoc ngung tu hodc duoc ngung tu vGi benzen, heteroaren
hoic R134; R34 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R 13 heteroaryl, mdi nhém trong sd chung khong duoc ngung tu hoic duoc
ngung tu vGi benzen, heteroaren hodc R!*4; R4 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;
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R" 1a xycloalkan, xycloalken, heteroxycloalkan hoic heteroxycloalken, mdi
nhém trong s6 chiing khong dugc ngung tu hodc duoc ngung tu véi benzen, heteroaren

hodc R1%4; R15A 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;
R!6 12 alkyl, alkenyl hodc alkynyl;
R'71a R'S, R1?, R% hoge R2!;

R!® 1a phenyl khong dugc ngung tu hodc duge ngung tu vdi benzen, heteroaren

ho#c R'34; R34 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R 1a heteroaryl khong dugc ngung tu hoic duoc ngung tu voi benzen,
heteroaren hoic R!4; RA 1a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R20 1a C3-Cro-xycloalkyl hodc Cs-Cio-xycloalkenyl, mdi nhém c6 1 hodc 2 gdc
CH» khoéng duogc thay thé hodc duge thay thé béng nhém doc 1ap duge chon tur O,
C(0O), CNOH, CNOCHj;, S, S(0), SOz hogc NH va 1 hodc 2 géc CH khong dugc thay
thé hodic duoc thay thé bing N, va mdi nhom trong sé ching khong dwgc ngung tu
ho#c dugc ngung tu véi benzen, heteroaren hodc R?%4; R2%4 13 xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R2! 13 alkyl, alkenyl hoic alkynyl, mdi nhém trong sd ching khong duogc thé
hodc duoc thé bang 1 hodc 2 hoic 3 nhém thé doc 1ap duge chon tir R, OR?2, NHR?,
N(R??);, C(O)NH,, C(O)NHR?, C(O)N(R*?),, OH, (0), C(O)OH, N3, CN, NH,, CF3,
CF,CF3, F, Cl, Br hoac I;

R?% 1a R%, R* hoic R%,

R?3 1a phenyl khong dugc ngung tu hodc dugc ngung tu voi benzen, heteroaren

ho#c R¥3A; R?A 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R?* 1a heteroaren khong duoc ngung tu hodc duoc ngung tu véi benzen,
heteroaren hoic R?*; R?*A 1a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R 13 C3-Ce-xycloalkyl hodc Cas-Cs-xycloalkenyl, mdi nhém c¢6 1 hodc 2 gbe
CH, khong dugc thay thé hodc dugc thay thé bang nhém doc 1ap dwoc chon tir O,
C(0), CNOH, CNOCHj, S, S(0), SOz hodc NH va 1 hodc 2 gbc CH khong duogc thay
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thé hodc dugc thay thé bang N, va mdi nhém trong sb chung khong duge ngung tu
hodc dugc ngung tu vGi benzen, heteroaren hodc R?*4; R?°A 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R3 13 xycloalkyl hodc xycloalkenyl, mdi nhém ¢6 1 hodc 2 géc CH, khéng
duge thay thé hodc dugc thay thé bang nhém doc lap duge chon tir O, C(0), CNOH,
CNOCHs3, S, S(O), SOz hodac NH va 1 hoac 2 géc CH khong dugc thay thé hodc duoc
thay thé bang N, va mdi nhom trong sb chung khong dugce ngung tu hoic duoc ngung
tu vGi benzen, heteroaren hodc R3%4; R3%A 1a xycloalkan, xycloalken, heteroxycloalkan
hodc heteroxycloalken;

trong d6 R dugc thé bing F, Cl, Br, I, CHRY, CH®R)RY),
CRINRIA)RY), C(O)RY, ORY, SRY, S(O)R¥, SO,RY, NHR¥ hoiic N(R®)R;

R3! va R doc 1ap 1a F, Cl, Br hodc alkyl hoic cing v6i nhau va Ia
Co-Cs-spiroalkyl;

R32 [3 R, C(O)R®, hotic C(O)OR™®:

R* 1a R3* hodc R¥;

R3* 1a phenyl khong duoc ngung tu hodc duge ngung tu véi benzen, heteroaren,
hodc R¥*4; R3%A 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R 14 alkyl khong duoc thé hodc dugc thé bang R3¢;

R3¢ [a phenyl khong dugc ngung tu hodc dugc ngung tu véi benzen, heteroaren
hozc R3%; R34 13 xycloalkan, xycloalken, heteroxycloalkan ho#ic heteroxycloalken;

R 12 R¥®, R* hoic R*, mdi nhom trong sb chung dugc thé bing F, CL, Br, I,
R, OR*!, NHR*, N(R*!),, NHC(O)OR*!, SR*!, S(O)R*! hodic SO:R*!;

R3% 12 phenyl khong dugc ngung tu hodc dugc ngung tu véi benzen, heteroaren
hodc R¥4; R384 [a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R3° 1a heteroaryl khong dugc ngung tu hodc duoc ngung tu véi benzen,
heteroaren hodc R¥%; R3* la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;
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R* 13 C3-Cg-xycloalkyl hodc Cs-Cs-xycloalkenyl, mdi nhém ¢6 1 hodc 2 gbe
CH, khéng dugc thay thé hodc duoc thay thé bang nhém doc lap duge chon tix O,
C(0O), CNOH, CNOCH3, S, S(O), SOz hoac NH va 1 hodc 2 géc CH khong dugc thay
thé hodc dugc thay thé bing N, va mdi nhom trong s ching khéng duoc ngung tu
hodc dugc ngung tu v6i benzen, heteroaren hoic R*%A; R4 xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;
R41 1a R42, R43, R44 hOéC R45;

R*? 1a phenyl khong duoc ngung tu hoic dugc ngung tu véi benzen, heteroaren

ho#ic R*A; R*A 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R* 1a heteroaryl khong dugc ngung tu hodc dugc ngung tu véi benzen,
heteroaren hodc R™®4; R®A la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R* 1a C3-Co-xycloalkyl hodc Cs-Cr-xycloalkenyl, mdi nhom cé 1 hodc 2 gbc
CH, khong dugc thay thé hodc duoc thay thé bing nhom doc 1ap duoc chon tir O,
C(0), CNOH, CNOCHj3, S, S(0), SO, hodc NH va 1 hodc 2 géc CH khong duge thay
thé hodc dugc thay thé bang N, va mdi nhém trong sb chung khéng duoc ngung tu
ho#c dugc ngung tu véi benzen, heteroaren hodc R#4; R*A 13 xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R* 1a alkyl, alkenyl hoic alkynyl, mdi nhém trong s ching khong duoc thé
hodc duoc thé bang 1 hoic 2 nhém doc 1ap duoc chon tir R, OR*, NHR*, N(R*0),,
C(O)NH,, C(O)NHR*, C(O)N(R*),, OH, (O), C(O)OH, N3, CN, NH, CF3, CF,CFs,
F, Cl, Br hoac I;

R* 1a R¥, R*® hoic R¥;

R* 1a phenyl khong dugc ngung tu hodc duoc ngung tu véi benzen, heteroaren
hodc R*4; RY7A 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R* 13 heteroaryl hodc R*4; R*4 13 xycloalkyl, xycloalkenyl, heteroxycloalkyl
hodc heteroxycloalkenyl;

R* 1a C3-Ce-xycloalkyl hoic Cs-Ce-xycloalkenyl, mdi nhém c6 1 hodc 2 gbc

CH; khong duogc thay thé hoic duogc thay thé béng nhém doc 1dp duogc chon tur O,
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C(O), CNOH, CNOCHgs, S, S(O), SOz hoac NH va 1 hoac 2 géc CH khong duogc thay
thé hodc dugc thay thé bing N, va mdi nhém trong sé ching khéng duge ngung tu
ho#c dugc ngung tu v4i benzen, heteroaren hoic R*4; R*¥4 1a xycloalkan, xycloalken,
heteroxycloalkan hodc heteroxycloalken;

trong d6 gde dugc bidu dién bsi R2, R?, R3, R34 R* R*, RS, RC RS, R34 R’,
R9A_ RI0 RI0A RI3 RI3A R4 RIMA RIS RISA RIS RISA RI9 RI9A R20 R20A R23 R2A
R R2A R25, RPA R3O, R¥VA R3! cling v6i R31A, R3, R¥A, R, R3A) R38, R38A R,
RIA R4 RAA RA2 RIA R43 RAA R4 RMA RY RYA R RBA RY vz RA doc
1ap khong duoc thé, khong duoc thé tiép, dugc thé hodc duge thé tiép bang 1 hoic 2
hodc 3 hodc 4 hodc 5 nhom thé doc 1ap duge chon tir R%, OR, SR¥, S(O)R¥,
SOR%, C(O)R*, CO(O)R, OC(O)R*, OC(O)ORY, NH,, NHR¥, N(R),,
C(O)NHz, C(O)NHR®’, C(O)N(R*?),, C(O)NHOH, C(O)NHOR’, C(O)NHSO:R*,
C(O)NR*SO,R*°, SO,NHz, SO,NHR, SO,N(R%),, CF3, CF,CF3, C(O)H, C(O)OH,
C(N)NHz, C(N)NHR*, C(N)N(R),, OH, (O), CN, N3, NO,, CF3, CF2CF3, OCF3,
OCF,CF;s, F, Cl, Br hoac I;

RSO 1a RSl, RSZ’ R53 hOETlC R54;

R3! 1a phenyl khong duoc ngung tu hodc dugc ngung tu v4i benzen, heteroaren

hodc R3!B; R3!B |3 xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;
R 1a heteroaryl;

R% 14 C3-Ce-xycloalkyl hodc C4-Ces-xycloalkenyl, mdi nhém c¢6 1 hodc 2 gbe
CH> khong dugce thay thé hodc duoc thay thé bﬁmg nhém doc lap dugc chon tur O,
C(0), CNOH, CNOCH3, S, S(O), SO; hoac NH va 1 hoidc 2 géc CH khong duogc thay
thé hodc dugc thay thé bing N, va mdi nhom trong s ching khéng dugc ngung tu

hoic dugc ngung tu véi benzen, heteroaren hoic R3*E;

trong d6 R 1a xycloalkan, xycloalken, heteroxycloalkan hodc

heteroxycloalken;

R 13 alkyl, alkenyl hodc alkynyl, mdi nhém trong sé chung khong duoc thé
hodc duge thé bang 1 hodc 2 hodc 3 nhom thé doc 1ap duge chon tir R, OR, SR>,
S(O)R¥, SO,R*, NHR*, N(R*),, C(O)R%, C(O)NH;, C(O)NHR*, NHC(O)R>,
NHSO,R>, NHC(O)OR®, SO,NH,, SO,NHR%, SO:N(R*);, NHC(O)NH,,
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NHC(O)NHR?*, OH, (0), C(O)OH, (O), N3, CN, NH,, CF3, OCF;, CF,CF3, OCF,CFs,
F, Cl, Br hoac I;

R 1a alkyl, alkenyl, alkynyl, phenyl, heteroaryl hodc R;

trong dé alkyl, alkenyl, va alkynyl khong duogc thé hodc duoc thé bing OCHs;

va

R3¢ 1a C3-Cs-xycloalkyl hodc Cs-Cs-xycloalkenyl, mdi nhém cé 1 hodc 2 gbc
CH> khong duogc thay thé hoac dugc thay thé béng nhém dde 1ap dugce chon tir O,
C(0), CNOH, CNOCHj3, S, S(0), SOz hodc NH va 1 hodc 2 géc CH khong dugc thay
thé hodc dugc thay thé bang N.

Theo mot phurong 4n ctia hop chét c6 cong thire (I11);
Alla C(A?);

A?laH;

B'1a OR!, hoic NHR!;

D!la H;

E'la H;

Y!1a NO2;

G'1a R'B, OR!B, hoic NHR!B;

trong d6 R'®, hodc nhom thé trén R'B, dugc thé hodc dwoc thé tiép bing

OP(O)(OH)(OH);
R! va R'® mdi nhom doc 1ap 1a R3;
R’ 1a alkyl, doc 1ap khong duge thé tiép, hodc dugc thé bang R7;
R71aR";

R 14 C3-Cio-xycloalkyl, mdi nhém c6 1 hodc 2 gbe CH, khong duoc thay thé

hodc dugc thay thé béng nhom doc lap dugce chon tir O;

R’ 1a xycloalkyl hodc xycloalkenyl, m&i nhém c6 1 hodc 2 gbe CH khong duogc

thay thé hodc dugc thay thé bing N;

trong d6 R*® duoc thé bang CHaRY;
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R37 1a R*, mdi nhom trong sé ching duge thé bang R*;
R* [a C4-Cs-xycloalkenyl;

R41 1a R42.

R* 1a phenyl;

trong d6 gbc duoc biéu din bai R0, R*, A R*2 doc 14p khong dugc thé, khong
duoc thé tiép, duoc thé hoic duogc thé tiép béng 1 hodc 2 hodc 3 hoac 4 hodc 5 nhom

thé doc 1ap duoc chon tir R, OR®, F, CI, Br hoic I;
R3%1a R**; va
R>* 1a alkyl.

Theo mot phuong 4n cua hop chit c6 cong thie (II); A' 1a C(A?); va A? 1a H.
Theo mot phuong 4n cta hop chét ¢6 cong thire (II); Al 1a C(A?); A? 1a H; va B! 1a
OR!, hodc NHR!. Theo mét phuong an ctia hop chét ¢ cong thire (IIT); A! 1a C(A?);
A2 1a H; B! 1a OR!, hodc NHR!; va D! 1a H. Theo mdt phuong 4n ctia hop chét ¢ cong
thue (II1); A' 1a C(A?); A% 1a H; B! 1a OR!, hoic NHR!; D! 1a H; va E! 1a H. Theo mdt
phuwong 4n cta hop chit c6 cong thic (II1); A! 1a C(A?); A? 1a H; B! 1a OR!, hogc
NHR!; D' 1a H; E!' 1aH; va Y! 1a NOx.

Theo mot phuong 4n ctia hop chét c6 cong thirc (IIT); G' 1a R'™®, OR'®, hodc
NHR'B. Theo mdt phuong 4n ciia hop chit ¢ cong thire (IIT); A! 1a C(A?); A? 1a H; B!
1a OR!, hoic NHR!; D' 1a H; E' 1a H; Y' 1a NOy; va G' 1a R'®, OR'®, hodc NHR!B,

Theo mot phuong 4n cia hop chit ¢ cong thae (III); G' 1a R'™®, OR'®, hoic
NHR!B; trong d6 R!B, hodc nhom thé trén R'B, dugc thé hoic duoc thé tiép bing
OP(O)(OH)(OH). Theo mét phuong an ctia hop chét cé cong thire (IIT); Al 1a C(A?);
A?1a H; B' 1a OR! hoic NHR!; D' 1a H; E' 1a H; Y! 1a NOy; va G! 1a R'™®, OR!B, hoic
NHR!B; trong d6 R'B, hodc nhom thé trén R'B, dugc thé hoic duoc thé tiép bing
OP(O)(OH)(OH).

Theo m6t phuong an khac nira, sang ché dé cap dén hop chét c6 cong thirc (I1T),

trong d6 hop chit nay 1a:

-54-



23157

(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl}piperazin-1-yl)-2-
[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino|phenyl}sulfonyl)-
carbamoyl|phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat;

{5-[5-(4-{]2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl}piperazin-1-yl)-2-
{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino}-3-nitrophenyl)sulfonyl]-
carbamoyl}phenoxy]-7H-pyrolo[2,3-b]|pyridin-7-yl }metyl dihydro phosphat;

(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl}piperazin-1-yl)-2-
[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl } sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]|pyridin-7-yl)metyl dihydro phosphat; va mudi

dugc dung va chét chuyén héa cuia ching.

Do do6, ban mo ta cling bdc 16 cac hgp chit hodc mubi duoc dung cua chiing, co
thé duoc st dung lam chét Gc ché chon loc mdt hodc nhidu hon mét thanh vién cta ho
protein chdng lai su chét t& bao theo chuong trinh, d6 1a cac hop chét ¢6 cong thic

(Ta), (ITa), hodc (Illa):

Yl
BL_ A G
) EQ | Al
\S —=
|
NN
)
N
|
Cl
(Ia)
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Cl
(I1Ta)

trong do:

A'1a N hodc C(A?);

A% 1a H, R!, OR!, SR!, S(O)R!, SO;R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
NR"Y2, C(O)NHR!, C(O)N(R'),, NHC(O)R!, NRI!C(O)R!, NHC(O)OR!,
NRI!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!);, NR!C(O)NHR}
NRIC(O)N(R"),, SO:NH;, SO,NHR!, SO;N(R!),, NHSOR!, NRISOR]
NHSO,NHR!, NHSO:N(R!);, NRI!SO,NHR!, NR!SO:N(R');, C(O)NHNOH,
C(O)NHNOR!,  C(O)NHSO;R!, C(NH)NH, C(NH)NHR!, CINH)N(R'),
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NHSO,NHR!, NHSO,;N(CH3)R!, N(CH3)SO:N(CH3)R!, F, Cl, Br, I, CN, NO,, Ns,
OH, C(O)H, CHNOH, CH(NOCHS3), CF3, C(0)OH, C(O)NH; hodic C(O)OR!4;

B! 1a H, R}, OR!, SR}, S(O)R!, SO.R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
N(R'),, C(O)NHR!, C(O)N[R!%, NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NRIC(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!), NR!C(O)NHR!,
NRIC(ON(R!),, SO.NH,, SO,NHR!, SO,N(R!), NHSO,R!, NRI!SO:R!
NHSO,NHR!, NHSO,N(R'), NRISO,NHR!, NRI!SO;N(R!), C(O)NHNOH,
C(O)NHNOR!, C(O)NHSO,R!, CNNH)NH,, C(NH)NHR!, CNH)N(R!),
NHSO,NHR!, NHSO,N(CH3)R!, N(CH;)SO2N(CH3)R!, F, CI, Br, I, CN, NOy, N,
OH, C(O)H, CHNOH, CH(NOCH3), CF3, C(0)OH, C(O)NH; hoic C(O)OR!4;

D' 1a H, R, OR!, SR!, S(O)R!, SOR!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
N(RY, C(ONHR!, C(O)NRR!), NHC(O)R!, NRI!C(O)R!, NHC(O)OR!
NRIC(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!),, NR!C(O)NHR!,
NRIC(O)N(R'),, SO.NH,, SO,NHR!, SO,N(R'), NHSO;R!, NRISO:R!
NHSO,NHR!, NHSO;N(R'), NRI!SO,NHR!, NR!SO;N(R!);, C(O)NHNOH,
C(O)NHNOR!, C(O)NHSO,R!, C(NNH)NH,, CNH)NHR!, CNH)N(R!),
NHSO,NHR!, NHSO,N(CH3)R!, N(CH3)SO;N(CH3)R!, F, Cl, Br, I, CN, NO», N,
OH, C(O)H, CHNOH, CH(NOCH;), CFs, C(0)OH, C(O)NH; hodc C(O)OR!4;

E! 1a O, R}, OR!, SR}, S(O)R}, SO,R!, C(O)R!, C(O)OR!, OC(O)R!, NHR!,
N(RD,, C(ONHR!, C(O)N(R!%, NHC(O)R!, NRIC(O)R!, NHC(O)OR!,
NR!C(O)OR!, NHC(O)NH,, NHC(O)NHR!, NHC(O)N(R!), NR!C(O)NHR!,
NRIC(O)N(R'),, SO.NH,, SO,NHR!, SO.N(R!), NHSO,R!, NRISO.R!,
NHSO,NHR!, NHSO;N(R'),, NR!SONHR!, NRI!SO;N(R!), C(O)NHNOH,
C(O)NHNOR!, C(O)NHSO,R!, C(NH)NH,, C(NH)NHR!, CNH)N(R!),
NHSO,NHR!, NHSO,N(CH3)R!, N(CH3)SO:N(CH3)R!, F, Cl, Br, I, CN, NO2, N3,
OH, C(O)H, CHNOH, CH(NOCH3), CFs, C(O)OH, C(O)NH; hoic C(O)OR'A; va

Y'! 1a H, CN, NO, C(0)OH, F, Cl, Br, I, CFs, OCFs, CF,CF3, OCF,CF3, R,
OR!7, C(O)R'7, C(O)ORY, SR, NH,, NHR', N(R!7),, NHC(O)R", C(O)NH,
C(O)NHR!7, C(O)N(R'7), NHS(O)R!7 hozc NHSO,RY;

G'1aR'™, OR!B, hoic NHR!?;
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trong d6 R'®, hodc nhom thé trén R!B, dugc thé hodc dugc thé tiép bing
S(0)2(OH), C(0)ORSOP(O)(OH)(OH), C(O)R*OP(O)(OH)(OH), C(O)NH(R)NH,,
C(O)R®C(O)NR: OR'P(O)(OH)(OH), OP(O)(OH)(OH), hodic
0C(0)CH,0P(0)(OH)(OH);

R! va R'® mdi nhom doc 1ap 1a R2, R3, R* hoic R5;
R!A 1a Ci-Cg-alkyl, C3-Cg-alkenyl hodc Cs-Ce-alkynyl;

R? 1a phenyl khong dugc ngung tu hodc duge ngung tu v6i benzen, heteroaren

ho#c R?*; R?A 1a xycloalkan hoic heteroxycloalkan;

R? la heteroaryl khong duoc ngung tu hoic duoc ngung tu véi benzen,

heteroaren hodc R34; R34 1a xycloalkan hoidc heteroxycloalkan;

R* 1a xycloalkyl, xycloalkenyl, heteroxycloalkyl hodc heteroxycloalkenyl, mdi
nhém trong s chiing khong duge ngung tu hodc dugc ngung tu v6i benzen, heteroaren

ho#c R*A; R* 1a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;

R’ 14 alkyl, alkenyl hodc alkynyl, mdi nhom trong sé chung doc 14p khong duogc
thé, khong dugc thé tiép, duoc thé hodc duoc thé tiép béng 1 hodc 2 hodc 3 nhém thé
doc 1ap dugc chon tir R®, NC(R®)(R®B), R7, OR’, SR’, S(O)R7, SO,R7, NHR7, N(R7),,
C(O)R’, C(O)NH,, C(O)NHR’, NHC(O)R’, NHSO,R’, NHC(O)OR’, SO,NHa,
SO>NHR’, SON(R7),, NHC(O)NHo, NHC(O)NHR’,
NHC(O)CH(CH3)NHC(O)CH(CH3)NH,, NHC(O)CH(CH3)NHC(O)CH(CH3)NHR!,
OH, (0), C(O)OH, (0O), N3, CN, NH3, CF3, CF2CF3, F, Cl, Br hodc I;

RO 12 C»-Cs-spiroalkyl, mdi nhom trong s chiing khéng duogc thé hodc duge thé

bing OH, (O), N3, CN, CF3, CF,CF3, F, CL, Br, I, NHa, NH(CHs) hodc N(CHs)a;

R% va RB doc 1ap duoc chon tir alkyl hodc, cung véi nguyén tr N ma ching

z \ 3y 6C.
gan vao, la R°;

RSC 14 aziridin-1-yl, azetidin-1-yl, pyrolidin-1-yl hodc piperidin-1-yl, mdi nhém
c6 modt gbc CHz khong duoc thay thé hodc dugc thay thé bang O, C(O), CNOH,
CNOCH3, S, S(0), SO; hoic NH;

R71a R R R hodc R';
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R® 1a phenyl khong duoc ngung tu hodc duoc ngung tu véi benzen, heteroaren

hodc R¥; R¥ 1a xycloalkan, xycloalken, heteroxycloalkan hoidc heteroxycloalken;

R’ la heteroaryl khéng duoc ngung tu hoic duoc ngung tu véi benzen,
heteroaren hodc R*; R la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R0 12 C3-Cio-xycloalkyl hodic Cs-Cro-xycloalkenyl, mdi nhém cé 1 hodc 2 gbe
CH> khéng duogc thay thé hodc dugc thay thé bing nhém doc 14p duge chon tir O,
C(0), CNOH, CNOCHs, S, S(0O), SOz hoac NH va 1 hoac 2 géc CH khong dugc thay
thé hodc dugc thay thé bang N, va mdi nhom trong sd chung khong dugc ngung tu
hodc dugc ngung tu voi benzen, heteroaren hodc R1%4; R1%4 [3 xycloalkan, xycloalken,

heteroxycloalkan hoac heteroxycloalken;

R 1a alkyl, alkenyl hodc alkynyl, mdi nhom trong s chung khong duoc thé
hodc duge thé bang 1 hoic 2 hodc 3 nhém thé doc lap duoc chon tir R'2, OR'2, NHR!2,
N(R!2?),, C(O)NH2, C(O)NHR!?2, C(O)N(R!?),, OH, (O), C(O)OH, N3, CN, NH>, CF3,
CF.CFs, F, Cl, Br hoac I;

RI21a RY, RY, R' hogc R'S;

R!3 1a phenyl khdng duoc ngung tu hodc duoc ngung tu voi benzen, heteroaren
hodc R134; R134 Ja xycloalkan, xycloalken, heteroxycloalkan hoic heteroxycloalken;

R 14 heteroaryl, mdi nhém trong sé chung khéng dugc ngung tu hodc dugc
ngung tu vGi benzen, heteroaren hodc RMA; R4 ]a xycloalkan, xycloalken,

heteroxycloalkan hoac heteroxycloalken;

R" 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken, mdi
nhom trong s6 chung khong dugce ngung tu hodc dugc ngung tu véi benzen, heteroaren

hodc R1PA; R15A 1a xycloalkan, xycloalken, heteroxycloalkan hoic heteroxycloalken;
R!® 1a alkyl, alkenyl hoidc alkynyl;
RI71a R'S, R1?, R% hosic R2!;

R!8 1a phenyl khong dugc ngung tu hoic dugc ngung tu véi benzen, heteroaren

hoic R'#4; R34 [a xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;
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R! 1a heteroaryl khong duoc ngung tu hoic dugc ngung tu véi benzen,
heteroaren hodc RM; R4 [a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R 14 C3-Cio-xycloalkyl hodc Cs-Cio-xycloalkenyl, mbi nhém c6 1 hodc 2 gbc
CH, khong duoc thay thé hodc duoc thay thé bang nhom doc 1ap duge chon tir O,
C(0O), CNOH, CNOCHg3, S, S(O), SOz hodac NH va 1 hoac 2 géc CH khoéng dugc thay
thé hodc dugc thay thé bang N, va mdi nhém trong sb chung khong dugc ngung tu
hodc duge ngung tu v6i benzen, heteroaren hodc R2%4; R2%4 1a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

R?! 1a alkyl, alkenyl hodc alkynyl, mdi nhém trong sd chiing khong duogc thé
hodc dugc thé bang 1 hodc 2 hodc 3 nhém thé doc 14p duoc chon tir R22, OR?2, NHR?,
N(R??),, C(O)NHa, C(O)NHR2, C(O)N(R2),, OH, (0), C(O)OH, N3, CN, NHa, CFs,
CF2CF;3, F, Cl, Br hoac I;

R?? 1a R?, R?* hojc R%;

R?% 1a phenyl khong duoc ngung tu hoic duoc ngung tu véi benzen, heteroaren

hodc R?*A; R?3 1a xycloalkan, xycloalken, heteroxycloalkan ho#c heteroxycloalken;

R?* 1a heteroaren khong dugc ngung tu hodc duoc ngung tu véi benzen,
heteroaren hodc R2*; R*4 la xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R% 1a C3-Ce-xycloalkyl hodc Cs-Cs-xycloalkenyl, mdi nhém c¢6 1 hodc 2 gbe
CH, khong dugc thay thé hodc dugc thay thé bang nhom doc 1ap duge chon tir O,
C(0), CNOH, CNOCHjs, S, S(O), SOz hodc NH va 1 hoac 2 géc CH khong duogc thay
thé hodc dugc thay thé bang N, va mdi nhém trong sé ching khong dugc ngung tu
hodc dugc ngung tu véi benzen, heteroaren hodc R*4; R?54 [a xycloalkan, xycloalken,

heteroxycloalkan hodc heteroxycloalken;

trong d6 gbc duge biéu difn boi R2, R%, R3, R34, R*, R*, R, R6C, RS, R84 R,
R9A, RI0, RI0A RI3 RI3A RI4 RMA RIS RISA RIS RISA RI9 RISA R20 R20A R23 R2A
R, R4 R? R¥A doc lap khong dugc thé, khong duoc thé tiép, duoc thé hoic duoc
thé tiép bang 1 hodc 2 hoic 3 hoic 4 hodc 5 nhom thé doc 14p duoc chon tir RY, ORY,
SR, S(0)R%, SO,RY, C(O)RY, CO(OIRY, OC(OIRY, OC(O)OR, NH,, NHR,
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NR),, C(O)NHa, C(O)NHRY, C(O)NR®),, C(O)NHOH, C(O)NHOR®,
C(O)NHSO:R®, C(O)NR55SO,RY, SO,NH,, SO.NHR, SO,N(R),, CFs, CF,CFs,
C(O)H, C(0)OH, C(N)NH,, C(N)NHR, C(N)N(R™),, OH, (0), CN, N3, NO,, CF;,
CF,CF3, OCF3, OCF2CFs, F, Cl, Br hoic I

R% 1a RS, R%, R%® hoge R%;

R3! 1a phenyl khong dugc ngung tu hodc dugc ngung tu véi benzen, heteroaren

ho#c R>'B; R>!® 13 xycloalkan, xycloalken, heteroxycloalkan hodc heteroxycloalken;
R>2 1a heteroaryl;

R 1a C;-Ce-xycloalkyl hodc Cs-Ce-xycloalkenyl, mdi nhém c6 1 hodc 2 gbe
CH, khong duge thay thé hodc duoc thay thé bang nhém doc 1ap duoc chon tir O,
C(0), CNOH, CNOCHj, S, S(0), SOz hoic NH va 1 hoidc 2 gbc CH khong duoc thay
thé hodc duoc thay thé bang N, va mdi nhom trong sé ching khong dugc ngung tu

hodc duoc ngung tu v4i benzen, heteroaren hozc R33E;

trong d6 R»® 1a xycloalkan, xycloalken, heteroxycloalkan hoic

heteroxycloalken;

R34 13 alkyl, alkenyl hodc alkynyl, mdi nhém trong s6 chung khong duoc thé
hodc duoc thé biang 1 hodc 2 hodc 3 nhom thé doc 14p dugc chon tir R¥, ORS, SR,
S(O)R*, SO2R>, NHR*», N(R*),, C(O)R>, C(O)NH,, C(O)NHR>’, NHC(O)R>,
NHSO;R*, NHC(O)OR%», SO;NH;, SO;NHR», SO;N(R*);, NHC(O)NH,,
NHC(O)NHR?>?, OH, (0O), C(O)OH, (0O), N3, CN, NHa, CF3, OCF3, CF,CF3, OCF>CF3,
F, Cl, Br hoac I;

R 1a alkyl, alkenyl, alkynyl, phenyl, heteroaryl hodc R3®;

trong d6 alkyl, alkenyl, va alkynyl khong dugc thé hodc duoc thé bing OCHs;

va

R3¢ 1a C3-Cs-xycloalkyl hoic Cs-Ce-xycloalkenyl, mdi nhém co 1 hoic 2 gbe
CH> khong dugc thay thé hodc duoc thay thé béng nhém doc 1dp duogc chon tur O,
C(0), CNOH, CNOCH3, S, S(0), SO, hodic NH va 1 hodc 2 gbec CH khéng duogc thay
thé hodc duoc thay thé bang N.

Theo mét phuong an ctia hop chit ¢6 cong thic (Ia), (ITa), hoic (Ila);
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Alla C(A2);

A?1aH;

B'la OR!, hoic NHR';

D!'laH;

E'la H;

Y'!1a NOy;

G'1aR!B, OR'B, hoic NHR!B;

trong d6 R'B, hoic nhém thé trén R'B, dugc thé hodc dugc thé tiép bing
OP(O)(OH)(OH);

R! va R'™® mbi nhém ddc 1ap 1a R;

RS 13 alkyl, doc 14p khong duogc thé tiép, hodc dugc thé bang R;

R71a R,

R 14 C3-Cro-xycloalkyl, mdi nhém ¢6 1 hodc 2 gbe CH, khéng duge thay thé
hodc dugc thay thé béng nhém ddce lap duge chon tir O;

trong d6 gbe duoc bidu dién béi RO doc 1ap khong duge thé, khong duoc thé

tiép, duoc thé hodc dugc thé tiép bé‘mg 1 hodc 2 hodc 3 hoic 4 hodc 5 nhom thé doc 1ap

duoc chon tir R%, OR F, CI, Br hodc I;
R [a R*; va
R>* 1a alkyl.

Theo mot phuong an ctia hop chét c6 cong thic (Ta), (Ila), hoic (Illa); Al 1a
C(A?); va A% 1a H. Theo mdt phuong 4n cta hop chit ¢ cong thire (Ia), (ITa), hodc
(IlIa); A' la C(A?%); A% 1a H; va B! 1a OR!, hodc NHR!. Theo mdt phwong 4n ctia hgp
chét ¢6 cong thic (Ia), (ITa), hodc (I11a); Al 1a C(A2); A% 1a H; B! 1a OR!, hoic NHR;
va D! 1a H. Theo mdt phuong an ctia hop chét c¢6 cong thirc (Ia), (ITa), hoic (II1a); Al
la C(A?); A% 1a H; B' 1a OR!, hodc NHR!; D! 1a H; va E! 1a H. Theo mot phuong 4n
ctia hop chét ¢6 cong thire (Ta), (ITa), hoic (IIla); A' 1a C(A?); A% 1a H; B! 1a OR!, hodc
NHR!; D'laH; E'1aH; va Y! 1a NO..

-62-



23157

Theo mdt phuong 4n cua hop chét c6 cong thuc (Ia), (Ila), hodc (Illa); G' 1a
R'B, OR'B, hoic NHR'®. Theo mét phuong 4n ctia hop chit cé cong thirc (Ta), (ITa),
hoic (ITIa); A 1a C(A?); A? 1a H; B! la OR!, hoic NHR!; D! [a H; E' 1a H; Y' 1a NOy;
va G' 1aR!B, OR!B, hoic NHR!B.

Theo mdt phuong 4n ctia hop chét ¢6 cong thire (Ia), (Ila), hoic (Illa); G' 1a
R'B, OR'B, hoic NHR'B; trong d6 R'®, hoic nhom thé trén R'B, dugc thé hoidc dugc thé
tiép bang OP(0)(OH)(OH). Theo mét phuong an ctia hop chét c¢6 cong thuc (Ia), (Ila),
hodc (IITa); A! 1a C(A?); A? 1a H; B! 1a OR! hoic NHR!; D' 1a H; E! 1a H; Y' 1a NO2;
va G' 1a R!B, OR!®, hoic NHR'B; trong d6 R'B, hodic nhém thé trén R'B, duoc thé hoic
duoc thé tiép bang OP(O)(OH)(OH).

Theo mdt phuong 4n khac nita, séng ché dé cap dén hop chit ¢ cong thuc (Ta),
(Ila) hodc (I11a), trong d6 hop chét nay la:
(5-{5-(4-{|2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl} piperazin-1-yl)-2-
[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]phenyl } sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat;
{5-[5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-2-
{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino}-3-nitrophenyl)sulfonyl]-
carbamoyl} phenoxy]-7H-pyrolo[2,3-b]pyridin-7-yl}metyl dihydro phosphat;
(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-2-
[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl } sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat;
3-[(4-{[4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl} piperazin-1-yl)-
2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl]|sulfamoyl }-2-nitrophenyl)-amino]-2,2-
dimetylpropyl dihydro phosphat;
trans-4-[(4-{[4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl }-piperazin-
1-yl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl|sulfamoyl }-2-
nitrophenoxy)metyl]xyclohexyl dihydro phosphat;
va mudi dugc dung va chat chuyén hoa ctia chung.

Dugc phim, liéu phap diéu tri phdi hop, phuong phap diéu tri, va sit dung
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Theo mot phuong an khac, sang ché dé cap dén dugc phdm chira hop chét c6

cong thire (I) va ta duogc.

Theo mdt phuong 4n khac nita, sang ché dé cap dén hop chét c6 cong thirc (I)
dé didu tri bénh ung thu & dong vét c¢6 v, trong d6 bao gém viéc cho dong vt can

diéu tri st dung hop chéit co cong thtrc (I) véi lugng c6 tac dung didu tri bénh.

Theo mdt phuong 4n khic nita, sing ché dé cap dén hop chit co cong thic (I)
dé didu tri bénh tu mién & dong vat co vii bao gém viéc cho dong vat can diéu tri st

dung hop chét c6 cong thic (1) véi lugng 6 tac dung diéu tri.

Theo mdt phuong an khéc nita, sing ché dé cap dén duoc phim dé didu tri
bénh, trong do6 protein Bel-2 chdng lai su chét té bao theo chuong trinh dugc biéu hién,
duoc pham nay chira ta duoc va hop chét c¢6 cong thirc (I) véi lugng co tac dung didu

tri bénh.

Theo mot phuong an khéc nfra, sang ché dé cap dén hop chét c6 cong thire (1)
dé didu tri bénh ¢ bénh nhén, trong d6 protein Bel-2 chéng lai su chét té bao theo
chuong trinh duogc biéu hién, bao gdm viéc cho bénh nhan st dung hop chét c6 cong

thire (1) voi lwong c6 tac dung didu tri bénh.

Theo mdt phuong an khac nfra, sang ché @& cap dén dugc phim dé diéu tri bénh
ung thu bang quang, bénh ung thu nfo, bénh ung thu va, bénh ung thu tuy xuong,
bénh ung thu cd tur cung, bénh bach cau lymphd bao man tinh, bénh ung thu két-truc
trang, bénh ung thu thuc quan, bénh ung thu té bao gan, bénh bach ciu nguyén bao
lymphd, u lymphd thé nang, khéi u 4c tinh thé lymphd c6 ngudn gdc té bao T hoic té
bao B, u melanin, bénh bach ciu dong tuy, u tiy, bénh ung thu miéng, bénh ung thu
budng tring, bénh ung thu phdi té bao khong nho, bénh ung thu tuyén tién liét, bénh
ung thu phéi té bao nhé hodc ung thur 14 lach, trong d6 duoc pham nay chira ta duoc va

hop chét c6 cong thire (I) v6i luong 6 tic dung diéu tri bénh.

Theo mdt phuong 4n khac nita, sang ché dé cap dén hop chét c¢6 cong thie (1)
dé diéu tri bénh ung thu bang quang, bénh ung thu nio, bénh ung thu v, bénh ung thu
tiy xuong, bénh ung thu ¢ tr cung, bénh bach cdu lymphd bao man tinh, bénh ung
thu két-truc trang, bénh ung thu thuc quéan, bénh ung thu té bao gan, bénh bach ciu

nguyén bao lympho, u lympho thé nang, khdi u 4c tinh thé lymphd c6 ngudn gde té
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bao T hoic té bao B, u melanin, bénh bach ciu dong tily, u tiy, bénh ung thu miéng,
bénh ung thu budng trimg, bénh ung thu phdi té bao khong nho, bénh ung thu tuyén
tién liét, bénh ung thu phéi té bao nhé hodc ung thu 14 1ach & bénh nhén, bao gém viée

cho bénh nhén st dung hop chét ¢6 cong thire (I) véi lugng c6 tac dung didu tri bénh.

Theo mdt phuong an khac nita, séng ché dé cap dén duoc phﬁm dé diéu tri
bénh, trong dé protein Bel-2 chéng lai su chét té bao theo chuong trinh dugc biéu hién,
duoc phém nay chtra t4 dugc va hop chét c6 cong thac (I) voi luong c6 tdc dung didu
tri bénh va mot chat diéu tri bd sung hodc nhiéu hon mdt chét diéu tri bd sung vdi

lugng ¢ tac dung diéu tri bénh.

Theo mét phuong an khéc nira, sang ché dé cap dén hop chét cé cong thire (I)
dé diéu tri bénh trong do protein Bcel-2 chéng lai su chét té bao theo chuong trinh dugc
biéu hién & bénh nhén, bao gdm viée cho bénh nhan st dung hop chat ¢6 cong thirc (I)
voi lugng co6 tac dung diéu tri bénh va mot chat didu tri bd sung hoac nhiéu hon mot

chat diéu tri bd sung voi lugng c6 tac dung diéu tri bénh.

Theo mot phuong an khac nita, sang ché dé cap dén dugc phém dé diéu tri bénh
ung thu bang quang, bénh ung thu nio, bénh ung thu vi, bénh ung thu tay xuong,
bénh ung thu ¢ tir cung, bénh bach ciu lymphd bao man tinh, bénh ung thu két-truc
trang, bénh ung thu thuc quan, bénh ung thu té bao gan, bénh bach cdu nguyén bao
lymphd, u lymphd thé nang, khéi u 4c tinh thé lymphd c6 ngudn gbc té bao T hodc té
bao B, u melanin, bénh bach ciu dong tay, u tuy, bénh ung thu miéng, bénh ung thu
budng trimg, bénh ung thu phdi té bao khong nho, bénh bach ciu lymphd man tinh, u
tiy, bénh ung thu tuyén tién liét, bénh ung thu phdi t& bao nhé hodc ung thur 14 l4ch,
trong d6 dugc phim nay chira ta dugce va hop chat c6 cong thirc (I) vé6i lugng cé tac
dung diéu tri bénh va mot chit diéu tri bd sung hodc nhiéu hon mét chat diéu tri bd

sung voi lugng c6 tac dung diéu tri bénh.

Theo mdt phuong an khic nita, sang ché dé cap dén hop chat c¢6 cong thire (I)
dé diéu tri bénh ung thu bang quang, bénh ung thu ndo, bénh ung thu va, bénh ung thu
tay xuong, bénh ung thu cd tir cung, bénh bach cAu lymphd bao man tinh, bénh ung
thu két-truc trang, bénh ung thu thuc quan, bénh ung thu té bao gan, bénh bach cAu
nguyén bao lympho, u lymphd thé nang, khéi u 4c tinh thé lymphd c6 ngudn gbc té

bao T hodc t€ bao B, u melanin, bénh bach cau dong ty, u tiy, bénh ung thu miéng,
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bénh ung thu budng trimg, bénh ung thu phdi té bao khong nhé, bénh bach ciu lymphd
man tinh, u tdy, bénh ung thu tuyén tién liét, bénh ung thu phéi té bao nho hodc ung
thu 14 lach & bénh nhan, bao gém viéc cho bénh nhan sir dung hop chit c6 cong thirc
(I) v&i lugng co6 tac dung diéu tri bénh va mot chit didu tri bd sung hoac nhiéu hon

mot chét diéu tri bd sung v6i lugng co tadc dung diéu tri bénh.

Chét chuyén hoa ctia hop chét c¢6 cong thie (I), duoc tao ra bing cac qua trinh
chuyén hoa in vitro hoic in vivo, ciing c6 thé hiru dung dé didu tri bénh lién quan dén

protein Bel-2 chdng lai su chét té bao theo chuong trinh.

Mot sd tién hop chét c¢6 thé duoc chuyén hoa in vitro hodc in vivo dé tao thanh
hop chat ¢6 cong thuc (I) ciing ¢6 thé hitu dung dé diu tri bénh lién quan dén sy biéu

hién ctia protein Bel-2 chéng lai sy chét té bao theo chuong trinh.

Hop chit ¢6 cong thie (I) ¢6 thé ton tai dudi dang mubi cong axit, mudi cong
bazo hoc ion ludng tinh. Mubi ctia hop chit duge didu ché trong qua trinh tich hozic
sau khi tinh ché hop chit. Mubi cong axit ctia hop chét 1a mubi duoc tao ra tir phan
ung cua hop chat véi axit. Vi du, mudi axetat, adipat, alginat, bicacbonat, xitrat,
aspartat, benzoat, benzensulfonat, bisulfat, butyrat, camphorat, camphorsufonat,
digluconat, format, fumarat, glycerophosphat, glutamat, hemisulfat, heptanoat,
hexanoat, hydroclorua, hydrobromua, hydroiodua, lactobionat, lactat, maleat,
mesitylensulfonat, metansulfonat, naphtylensulfonat, nicotinat, oxalat, pamoat,
pectinat, persulfat, phosphat, picrate, propionat, sucxinat, tartrat, thioxyanat,
tricloaxetic, trifloaxetic, para-toluensulfonat va undecanoat ctia hop chit va tién duoc
chét ctia n6 duge du tinh vi dugc bao ham boi sang ché. Mubi cdng bazo cua hop chét
1a mudi duge tao ra tir phan tng cta hop chét v6i hydroxit, cacbonat hodc bicacbonat

cua céc cation nhu lithi, natri, kali, canxi va magie.

Hop chat ¢6 cong thire (I) ¢6 thé duoc st dung, vi du, trong khoang miéng, &
mit, qua duong udng, theo cach thdm thiu, ngoai dudng tiéu hoa (trong co, trong
mang bung, trong xuong tc, trong tinh mach, dudi da), qua duong truc trang, khu tra,
qua da hodc qua duong am dao.

Luong c6 tac dung diéu tri bénh cua hop chét c¢6 cong thuc (I) phu thude vao

nguoi dugc diéu tri, roi loan dugc diéu tri va tinh trang nghiém trong ctia bénh duogc
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didu tri, dugc pham chtra hop chat, thoi gian st dung, dudng dung, khoang thoi gian
diéu tri, hi¢u luc cua hop chét, tdc do thanh thai cia nd va cé hodc khong déng s
dung véi duogc chét khac. Lugng hop chit dugc mo ta trong ban mo ta c6 cong thire (I)
duoc st dung dé tao ra dugc phdm d& dugc st dung hing ngay cho bénh nhin theo
lidu duy nhét hodc theo liéu chia nhé nim trong khoang tir 0,03 dén khoang 200mg/kg

thé trong. Dugc phdm liéu duy nhét chtra lvgng nay hoic td hop cac ude sb cla chiing.

Hop chit ¢6 cong thirc (I) co thé dugc st dung cung hodc khong cing véi ta
dugc. T4 duoc bao g@)m, vi du, chét bao nang hodc chét phu gia nhu chét thuc déy su
hép thu, chét chéng oxy hoda, chét két dinh, chét dém, chét bao, chit tao mau, chét pha
lodng, chat nhii hoa, chit khai trién, chat don, chét tao huong vi, chit hat Am, chit 1lam
tron, huong li¢u, chit bao quan, chét déy, chét gidi phong, chit khir trung, chét tao

ngot, chit lam hoa tan, chét thAm w6t va hdn hop cia chiing.

T4 duge dé bao ché duoc phim chira hop chét ¢6 cong thire (I) dé duogc st dung
qua duong uéng ¢ dang phan liéu rén bao gém, vi du, aga, axit alginic nhom hydroxit,
rugu benzylic, benzyl benzoat, 1,3-butylen glycol, carbome, dau thau diu, xenluloza,
xenluloza axetat, bo ca cao, tinh bot ngo, dau ngo, dau hat bong, povidon lién két
ngang, diglyxerit, etanol, etyl xenluloza, etyl laureat, etyl oleat, este cua axit béo,
gelatin, ddu mam ngii cbc, glucoza, glyxerol, dau lac, hydroxypropylmetyl xenluloza,
isopropanol, nuéc mudi ding truong, lactoza, magie hydroxit, magie stearat, mach
nha, manitol, monoglyxerit, dau oliu, dau lac, mudi kali phosphat, tinh bot khoai tay,
povidon, propylen glycol, dung dich Ringer, diu hoa huéng duong, dau vimg, natri
carboxymetyl xenluloza, mudi natri phosphat, natri lauryl sulfat, natri sorbitol, dau dau
nanh, axit stearic, stearyl fumarat, sucroza, chét hoat dong bé mat, bot talc, tragacant,
ruou tetrahydrofurfurylic, triglyxerit, nuéc, va hdn hop cta ching. T4 dugc dé bao ché
duoc phim chira hop chét duge mo ta trong ban md t& c6 cdng thirc (I) dé duge st
dung ¢ mat hodc qua dudng ubng & dang phan lidu 1éng bao gbm, vi du, 1,3-butylen
glycol, dau thau dau, dau ngo, dau hat bdng, etanol, este cua axit béo vdi sorbitan, dau
mam ngil cbe, dau lac, glyxerol, isopropanol, dau oliu, polyetylen glycol, propylen
glycol, dau vimg, nudc va hon hgp cia chung. T4 dugce dé bao ché dugc pham chira
hop chit duge md ta trong ban mo ta c6 cong thire (1) dé duge sir dung theo cach tham

thau bao géln, vi du, cloflohydrocacbon, etanol, nudc va hdn hop cta ching. T4 dugc
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dé bao ché ché pham chira hop chit c6 cong thie (I) theo sang ché dé duge st dung
ngoai duong ti€u hoa bao gém, vi duy, 1,3-butandiol, diu thau dau, dau ngo, dau hat
bong, dextroza, diu mam ngll cbe, dau lac, vi thé md, axit oleic, ddu oliu, dau lac,
dung dich Ringer, diu hoa hudng duwong, diu vimng, dau dau nanh, dung dich natri
clorua U.S.P. hoic ding truong, nude va hdn hop cua chung. Ta duoc dé bao ché duoc
pham chitra hop chét sang ché ¢6 cong thirc (I) dé duoc str dung qua dudng truc tring
hodic qua dudng 4m dao bao gdm, vi du, bo ca cao, polyetylen glycol, sap va hdn hop

cua chung.

Hop chit c¢6 cong thic (I) duge mong doi 1a hitu hiéu khi duge st dung cling
v6i chét alkyl hoa, chét Gc ché tao mach, khang thé, chit chdng chuyén hoa, chét
chéng gian phan, chit chéng tang sinh, cht khang virut, chat trc ché aurora kinaza, cic
chét trc ché thuc diy chét theo truong trinh khac (vi du, Bel-xL, Bel-w va Bfl-1), chit
hoat hoa con dudng thu thé chét, cht tc ché Ber-Abl kinaza, khang thé BiTE (chét
tiép hop t& bao T dic hiéu ddi véi Bi (Bi-Specific T cell Engager)), chét lién hop
khang thé duogc chét, chit bién dbi dap tng sinh hoc, chit Gc ché kinaza phu thudc
xyclin, chit e ché chu trinh té bao, chét e ché xyclooxyaza-2, DVD, chét Grc ché thu
thé twong tu gen sinh u virut bénh bach cau (ErbB2), chét trc ché yéu td ting trudng,
chit Gc ché protein sbc nhiét (HSP: heat shock protein)-90, chéat wc ché histon
deaxetylaza (HDAC), li€u phép hormon, li€u phép mién dich, chét tc ché protein chét
té bao theo chuong trinh (IAP: inhibitors of apoptosis protein), khang thé xen k&, chit
rc ché kinaza, chét e ché kinesin, chét ¢e ché Jak2, dich dong vat c6 va clua chét tre
ché rapamyxin, microARN, chét e ché kinaza dugc didu hoa bai tin hiéu ngoai bao
hoat hoa gian phan, protein gin két nhidu hoa tri, chat chéng viém khong steroit
(NSAID: non-steroidal anti-inflammatory drug), chit (rc ché poly ADP (adenosine
diphosphat)-riboza polymeraza (PARP), héa tri lidu bang platin, chit trc ché kinaza
gidng polo (PIk: polo-like kinaza), chat trc ché phosphoinositit-3 kinaza (PI3K), chit
tric ché proteosom, chit twong tu purin, chit twong ty pyrimidin, chit e ché thu thé
tyrosin kinaza, alkanoit retinoit/deltoit tir thuc véat, axit ribonucleic can thiép kich
thude nho (siRNA: small interfering ribonucleic acid), chét Grc ché topoisomeraza, chat
rc ché ubiquitin ligaza, va céc chét tuong tu, va phéi v&i mdt hodic nhiéu chit trong sb

cac chat nay.
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Khang thé BiTE 1a khang thé ddc hiéu ddi v6i Bi hudng té bao T dé tdn cong té
bao ung thu bing cach gin két dong thoi hai té bao nay. Sau d6, té bao T tin cong té
bao ung thu dich. Vi du vé khang thé BiTE bao gdém adecatumumab (Micromet
MT201), blinatumomab (Micromet MT103) va cac chét tuong tu. Khong bi giéi han
boi ly thuyét, mot trong sb cac co ché ma béng cach d6 té bao T tao ra su chét theo
chuong trinh cua té bao ung thu dich 1a bing cach xudt bao cac thanh phan hat cua té
bao, bao gébm perforin va granzym B. V& diéu nay, Bcl-2 da thé hién 14 1am suy giam
su cam Ung cta qua trinh chét theo chuong trinh béi ca perforin 1an granzym B. Céc sb
liéu nay dua ra gia thuyét 1 viéc e ché Bel-2 ¢6 thé 1am ting tac dung doc té bao giy
ra boi té bao T khi huéng t6i dich 1a té bao ung thu (V.R. Sutton, D.L. Vaux va J.A.
Trapani, J. of Immunology 1997, 158 (12), 5783).

SiARN la phéan ttr c6 géc ARN ndi sinh hodc nucleotit cai bién hoa hoc. Céc cai
bién nay khong phé bo hoat tinh t& bao ma phan nao tao ra su on dinh gia ting va/hoic
hiéu luc té bao gia ting. Vi du vé céc cai bién hoéa hoc bao gdm nhém phosphorothioat,
2'-deoxynucleotit, ribonucleotit chta 2'-OCHj3; , 2'-F-ribonucleotit, 2'-metoxyetyl
ribonucleotit, cic t6 hop clia chiing va cic cai bién twong ty. SIARN ¢6 thé ¢6 chidu
dai thay dbi (vi dy, 10-200bps) va cAu trac thay dbi (vi du, kep toc, chudi don/kép,
cong, ranh/khe, khong thich tng) va duge xtr 1y trong té bao dé lam bét hoat gen hoat
tinh. siARN xodn kép (dsRNA: double-stranded SiRNA) c6 thé c¢6 cung sb luong
nucleotit trén mdi soi (dau cut) hodc dau khong dbi xing (doan nhé ra). Doan nhé ra
ctia 1-2 nucleotit ¢6 thé c6 mit trén soi c¢6 nghia va/hodc sgi dbi nghia, cling nhu ¢6
mit trén dau 5' va/ hodc dau 3' cta soi da cho. Vi du, Mcl-1 ¢6 dich siARN da thé hién
la c6 tdc dung lam tdng hoat tinh cua ABT-263, (nghia 1a N-(4-(4-((2-(4-clophenyl)-
5,5-dimetyl-1-xyclohex-1-en-1-yl)metyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-
(morpholin-4-yl)-1-((phenylsulfanyl)metyl)propyl)amino)-3-
((triflometyl)sulfonyl)benzene-sulfonamit) hoac ABT-737 (nghia 1a N-(4-(4-((4'-
clo(1,1'-biphenyl)-2-yl)metyl)-piperazin-1-yl)benzoyl)-4-(((1R)-3-(dimetylamino)-1-
((phenyl-sulfanyl)-metyl)-propyl)amino)-3-nitrobenzensulfonamit) ¢ nhiéu dong té
bao khéi u (Tse et. al, Cancer Research 2008, 68(9), 3421 va cac tai liéu tham khao

néu trong do).
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Protein gin két da hoa trj gén két cac protein chira hai hodc nhiéu vi tri gan két
khang nguyén. Protein gin két da hoa tri dugc thao tic di truyén dé c6 hai hoic ba
hodc nhiéu vi tri gan két khang nguyén va néi chung khong phai 12 cac khang thé c6
trong tu nhién. Thuat ngit “protein gan két da dic tinh” nghia 14 protein gin két c6 kha
ning gan két hai hodc nhiéu dich c¢6 lién quan hodc khong lién quan. Protein gin két
viing bién ddi kép (DVD: dual variable domain) 1 protein gin két héa tri ba hogc
protein da héa tri chtta hai hodc nhiéu vi tri gin két khang nguyén. Cac DVD nay co
thé don dic hiéu (nghia 13 ¢6 kha niang gén két mot khang nguyén) hoac da dic hiéu
(nghia 1a c6 kha ning gin két hai hodc nhidu khang nguyén). Protein gin két DVD
chtra hai DVD polypeptit chudi ning va hai DVD polypeptit chudi nhe dugc goi 14
DVD Ig. Mdi mdt ntta DVD Ig chira DVD polypeptit chudi ning, DVD polypeptit
chudi nhe va 2 vi tri gan két khang nguyén. M&i vi tri gén két khang nguyén chira vung
bién dbi chudi nang va ving bién ddi chudi nhe co tdng cong 6 CDR lién quan dén
khang nguyén gin két mdi vi tri gin két khang nguyén. DVD da dic hiéu bao gbm
protein gén két DVD gén két DLL4 va VEGF, hodc C-met va EFGR hoac ErbB3 va
EGFR.

Chat alkyl hoa bao gbm altretamin, AMD-473, AP-5280, apaziquon,
bendamustin, brostallixin, busulfan, carboquon, carmustin (BCNU), clorambuxil,
CLORETAZINE® (laromustin, VNP 40101M), xyclophosphamit, decarbazin,
estramustin, fotemustin, glufosfamit, ifosfamit, KW-2170, lomustin (CCNU),
mafosfamit, melphalan, mitobronitol, mitolactol, nimustin, N-oxit mu tac nito,
ranimustin, temozolomit, thiotepa, TREANDA® (bendamustin), treosulfan, rofosfamit

va céac chat tuong tu.

Chat tic ché tao mach bao gdm chét tc ché thu thé tyrosin kinaza (Tie-2) dac
hiéu noi mo, chat e ché thy thé yéu t6 phat trién biéu bi (EGFR: epidermal growth
factor receptor), chét (rc ché thu thé yéu té phat trién insulin 2 (IGFR-2: insulin growth
factor-2 receptor), chit @c ché metalloproteinaza gian bao 2 (MMP-2: matrix
metalloproteinase-2), chit ¢ ché metalloproteinaza gian bao 9 (MMP-9: matrix
metalloproteinase-9), chét trc ché thu thé yéu t6 phat trién c6 ngudn gbe tiéu cau

(PDGFR: platelet-derived growth factor receptor), chit twong tu thrombospondin, chét
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trc ché thy thé yéu t6 phét trién ndéi mo mach tyrosin kinaza (VEGFR: vascular

endothelial growth factor receptor tyrosine kinaza) va céc chét tuong tu.

Chét chéng chuyén hoa bao gdm ALIMTA® (pemetrexed dinatri, LY231514,
MTA), 5-azaxitidin, XELODA® (capexitabin), carmofur, LEUSTAT® (cladribin),
clofarabin, xytarabin, xytarabin ocfosfat, xytosin arabinosid, dexitabin, deferoxamin,
doxifluridin, eflornithin, EICAR  (5-etynyl-1-p  -D-ribofuranosylimidazol-4-
carboxamit), enoxitabin, ethnylxytidin, fludarabin, 5-flouraxil mdt minh hodc phéi hop
v6i leucovorin, GEMZAR® (gemxitabin), hydroxyure, ALKERAN®(melphalan),
mercaptopurin, 6-mercaptopurin ribosit, metotrexat, axit mycophenolic, nelarabin,
nolatrexed, ocfosfat, pelitrexol, pentostatin, raltitrexed, Ribavirin, triapin, trimetrexat,

S-1, tiazofurin, tegafur, TS-1, vidarabin, UFT va cac chét tuong tu.
Chét chdng virut bao gdm ritonavir, hydroxycloquin va cac chat twong tu.

Chét e ché aurora kinaza bao gdm ABT-348, AZD-1152, MLN-8054, VX-
680, chat (e ché kinaza dic hiéu aurora A, chit Gc ché kinaza dic hiéu aurora B va

chat e ché kinaza pan-aurora va céc chat tuong tu.

Chét e ché protein Bcl-2 bao gdm AT-101 ((-)gossypol), GENASENSE®
(G3139 hoic oblimersen (oligonucleotit d6i nghia hudng dich Bcl-2)), IPI-194, IPI-
565,  N-(4-(4-((4'-clo(1,1'-biphenyl)-2-yl)metyl)piperazin-1-yl)benzoyl)-4-(((1R)-3-
(dimetylamino)-1-((phenylsulfanyl)metyl)propyl)-amino)-3-nitrobenzensulfonamit)
(ABT-737), N-(4-(4-((2-(4-clophenyl)-5,5-dimetyl-1-xyclohex-1-en-1-yl)metyl)
piperazin-1-yl)benzoyl)-4-(((1R)-3-(morpholin-4-yl)-1-((phenylsulfanyl)metyl)
propyl)amino)-3-((triflometyl)-sulfonyl)benzensulfonamit (ABT-263), GX-070

(obatoclax) va cac chit twong tu.

Chit wc ché kinaza Ber-Abl bao gdm DASATINIB® (BMS-354825),
GLEEVEC® (imatinib) va céc chét tuong tu.

Chéit @c ché CDK bao gdm AZD-5438, BMI-1040, BMS-032, BMS-387,
CVT-2584, flavopyridol, GPC-286199, MCS-5A, PDO0332991, PHA-690509,
seliciclib (CYC-202, R-roscovitine), ZK-304709 va cac chit tuong tu.

Chét trc ché COX-2 bao gdbm ABT-963, ARCOXIA® (etoricoxib), BEXTRA®
(valdecoxib), BMS347070, CELEBREX® (celecoxib), COX-189 (lumiracoxib), CT-3,
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DERAMAXX® (deracoxib), JTE-522, 4-metyl-2-(3,4-dimetylphenyl)-1-(4-
sulfamoylphenyl-1H-pyrol), MK-663 (etoricoxib), NS-398, parecoxib, RS-57067,
SC-58125, SD-8381, SVT-2016, S-2474, T-614, VIOXX® (rofecoxib) va cac chit

tuong tu.

Chéat e ché EGFR bao gdm ABX-EGF, liposom mién dich khang EGFR,
vacxin EGF-, EMD-7200, ERBITUX® (cetuximab), HR3, khang thé IgA , IRESSA®
(gefitinib), TARCEVA® (erlotinib hodc OSI-774), TP-38, protein dung hop EGFR,
TYKERB® (lapatinib) va cac chit twong tu.

Chéit wc ché thu thé ErbB2 bao gdm CP-724-714, CI-1033 (canertinib),
HERCEPTIN®  (trastuzumab), TYKERB® (lapatinib), OMNITARG® (2C4,
petuzumab), TAK-165, GW-572016 (ionafarnib), GW-282974, EKB-569, PI-166,
dHER?2 (vacxin HER2), APC-8024 (vacxin HER-2), khang thé ddc hiéu kép khang
HER/2neu, B7.her2IgG3, khang thé dic hiéu kép ba chic nang AS HER2, mAB AR-
209, mAB 2B-1 va céc chat twong tu.

Chét ¢ ché histon deaxetylaza bao gdm depsipeptit, LAQ-824, MS-275,
trapoxin, axit suberoylanilit hydroxamic (SAHA), TSA, axit valproic va cac chét

tuong tu.

Chét e ché HSP-90 bao gdm 17-AAG-nab, 17-AAG, CNF-101, CNF-1010,
CNF-2024, 17-DMAG, geldanamyxin, IPI-504, KOS-953, MYCOGRAB® (khéng thé
tai t6 hop ctia nguoi véi HSP-90), NCS-683664, PU24FCl, PU-3, radicicol, SNX- '
2112, STA-9090 VER49009 va céc chét tuong tu.

Chét e ché cua chét tc ché protein chét té bao theo chuong trinh bao gdm

HGS1029, GDC-0145, GDC-0152, LCL-161, LBW-242 va cac chat twong tu.

Chét lién hop khang thé-dugc chit bao gdm khang CD22-MC-MMAF, khang
D22-MC-MMAE, khang CD22-MCC-DM1, CR-011-veMMAE, PSMA-ADC, MEDI-
547, SGN-19Am SGN-35, SGN-75 va cac chét tuong tu.

Chét hoat héa con duong thu thé chét bao gém TRAIL, khang thé hodc céac chit
khéc c6 dich 14 TRAIL hodc thu thé chét (vi du, DR4 va DR5) nhu Apomab,
conatumumab, ETR2-ST01, GDC0145, (lexatumumab), HGS-1029, LBY-135, PRO-

1762 va trastuzumab.
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Chét trc ché kinesin bao gém chat tc ché Eg5 nhu AZD4877, ARRY-520; chat
tic ché CENPE nhu GSK923295A va céc chit twong tu.

Chat trc ché JAK-2 bao gdm CEP-701 (lesaurtinib), XL019 va INCB018424 va

céc chit tuong tu.

Chat rc ché MEK bao gdbm ARRY-142886, ARRY-438162 PD-325901, PD-
98059 va cac chét tuong tu.

Chat e ché mTOR bao gdm AP-23573, CCI-779, everolimus, RAD-001,
rapamyxin, temsirolimus, chét tc ché TORC1/TORC2 canh tranh ATP, ké ca PI-103,
PP242, PP30, Torin 1 va cac chit tuong tu.

Chat chdng viém khong steroit bao gdm AMIGESIC® (salsalat), DOLOBID®
(diflunisal), MOTRIN® (ibuprofen), ORUDIS® (ketoprofen), RELAFEN®
(nabumeton), FELDEN® (piroxicam), kem ibuprofen, ALEVE® (naproxen) va
NAPROSYN® (naproxen), VOLTAREN® (diclofenac), INDOCIN® (indometaxin),
CLINORIL® (sulindac), TOLECTIN® (tolmetin), LODINE® (etodolac), TORADOL®
(ketorolac), DAYPRO® (oxaprozin) va cic chit tuong tu.

Chat trc ché PDGFR bao gdm C-451, CP-673, CP-868596 va cac chét tuong tu.

Chat hoa tri lidu platin bao gdm xisplatin, ELOXATIN® (oxaliplatin) eptaplatin,
lobaplatin, nedaplatin, PARAPLATIN® (carboplatin), satraplatin, picoplatin va cac

chét tuong tu.
Chat trc ché kinaza kiéu polo bao gdm BI-2536 va céc chat twong tu.

Chat trc ché phosphoinositit-3 kinaza (PI3K) bao gdm wortmannin, 1.Y294002,
XL-147, CAL-120, ONC-21, AEZS-127, ETP-45658, PX-866, GDC-0941, BGT226,
BEZ235, X765 va cac chit tuong tu.

Chat twong tu trombospondin bao gdm ABT-510, ABT-567, ABT-898, TSP-1

va cac chat tuong tu.

Chat e ché VEGFR bao gdbm AVASTIN® (bevaxizumab), ABT-869, AEE-
788, ANGIOZYME™ (ribozyme Gc ché su tao mach (Ribozyme Pharmaceuticals
(Boulder, CO.) va Chiron, (Emeryville, CA)) , axitinib (AG-13736), AZD-2171,
CP-547,632, IM-862, MACUGEN (pegaptamib), NEXAVAR® (sorafenib, BAY43-
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9006), pazopanib (GW-786034), vatalanib (PTK-787, ZK-222584), SUTENT®
(sunitinib, SU-11248), VEGF trap, ZACTIMA™ (vandetanib, ZD-6474) va cac chit

tuong tu.

Chét khang sinh bao gdm chét khang sinh xen k&, aclarubixin, actinomyxin D,
amrubixin, annamyxin, adriamyxin, BLENOXANE® (bleomyxin), daunorubixin,
CAELYX® hodc MYOCET® (liposomal doxorubixin), elsamitruxin, epirbuxin,
glarbuixin, ZAVEDOS® (idarubixin), mitomyxin C, nemorubixin, neocarzinostatin,
peplomyxin, pirarubixin, rebeccamyxin, stimalamer, streptozoxin, VALSTAR®

(valrubixin), zinostatin va cac chét tuong tu.

Chit Gc ché topoisomeraza bao gdm aclarubixin, 9-aminocamptothexin,
amonafit, amsacrin, becatecarin, belotecan, BN-80915, CAMPTOSAR® (irinotecan
hydroclorua), camptothexin, CARDIOXAN® (dexrazoxin), diflomotecan, edotecarin,
ELLENCE® hoic PHARMORUBIXIN® (epirubixin), etoposit, exatecan,
10-hydroxycamptothexin, gimatecan, lurtotecan, mitoxantron, orathexin, pirarbuxin,

pixantron, rubitecan, sobuzoxan, SN-38, tafluposit, topotecan va cac chét tuong tu.

Khang thé bao gdm AVASTIN® (bevacizumab), khang thé dic hiéu CD40,
chTNT-1/B, denosumab, ERBITUX® (xetuximab), HUMAX-CD4® (zanolimumab),
khang thé dic hiéu IGF1R, lintuzumab, PANOREX® (edrecolomab), RENCAREX®
(WX G250), RITUXAN® (rituximab), ticilimumab, trastuzimab, CD20 khang thé loai
I vaIl, GA101, ofatumumab, ABT-806 (mAb-806), khang thé dic hiéu ErbB3, khang
thé dac hiéu BSG2, khang thé dic hiéu DLL4 va khang thé dac hiéu C-met va céc chét

tuong tu.

Liéu phip hormon bao gbm ARIMIDEX® (anastrozol), AROMASIN®
(exemestan), arzoxifen, CASODEX® (bicalutamit), CETROTIDE® (cetrorelix),
degarelix, deslorelin, DESOPAN® (trilostan), dexametason, DROGENIL® (flutamit),
EVISTA® (raloxifen), AFEMA™ (fadrozol), FARESTON® (toremifen),
FASLODEX® (fulvestrant), FEMARA® (letrozol), formestan, glucocorticoit,
HECTOROL® (doxercalxiferol), RENAGEL® (sevelamer cacbonat), lasofoxifen,
leuprolit  axetat, MEGACE®  (megesterol), MIFEPREX®  (mifepriston),
NILANDRON™ (nilutamit), NOLVADEX® (tamoxifen xitrat), PLENAXIS™
(abarelix), prednison, PROPECIA® (finasterit), rilostan, SUPREFACT® (buserelin),

-74-



23157

TRELSTAR® (hormon giai phéng hormon tao hoang thé (LHRH)), VANTAS®
(Histrelin implant), VETORYL® (trilostan hodc modrastan), ZOLADEX® (fosrelin,

goserelin) va céc chit twong tu.

Deltoit  va retinoit bao gdm seocalxitol (EB1089, CB1093), lexacalxitrol
(KH1060), fenretinit, PANRETIN® (aliretinoin), ATRAGEN® (tretinoin vi thé m&),
TARGRETIN® (bexaroten), LGD-1550 va cac chat twong tu.

Chét e ché PARP bao gdm ABT-888 (veliparib), olaparib, KU-59436, AZD-
2281, AG-014699, BSI-201, BGP-15, INO-1001, ONO-2231 va cac chét twong tu.

Alkaloit thuc vat bao gém, nhung khong chi gigi han ¢, vincristin, vinblastin,

vindesin, vinorelbin va cac chat tuong tu.

Chét trc ché proteasom bao gdm VELCADE® (bortezomib), MG132, NPI-0052,
PR-171 va cic chat twong tu.

Vi du v& chit mién dich bao gdm interferon va cac chit ting cudng mién dich
khéc. Interferon bao gém interferon alpha, interferon alpha-2a, interferon alpha-2b,
interferon beta, interferon gama-la, ACTIMMUNE® (interferon gama-1b) hodc
interferon gama-nl, t& hop cua ching va cic chit twong tu. céc chit khic bao gdm
ALFAFERONE® (IFN-a), BAM-002 (glutathion da dugc oxy hoa), BEROMUN®
(tasonermin), BEXXAR® (tositumomab), CAMPATH® (alemtuzumab), CTLA4
(khang thé limpho bao doc té bao 4), decarbazin, denileukin, epratuzumab,
GRANOCYTE® (lenograstim), lentinan, alpha interferon bach cau, imiquimod,
MDX-010 (khang CTLA-4), vacxin u melanin, mitumomab, molgramostim,
MYLOTARG™ (gemtuzumab ozogamixin), NEUPOGEN® (filgrastim), OncoVAC-
CL, OVAREX® (oregovomab), pemtumomab (Y-muHMFG1), PROVENGE®
(sipuleuxel-T), sargaramostim, sizofilan, texeleukin, THERACYS® (Bacillus
Calmette-Guerin), ubenimex, VIRULIZIN® (lieu phap mién dich, Lorus
Pharmaceuticals), Z-100 (chit dic hiéu coa Maruyama (SSM)), WF-10
(Tetraclodecaoxit (TCDO)), PROLEUKIN® (aldesleukin), ZADAXIN® (thymalfasin),
ZENAPAX® (daclizumab), ZEVALIN® (90Y-Ibritumomab tiuxetan) va cac chét

tuong tu.
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Chat cai bién dap tng sinh hoc 1a cac chit c¢6 tac dung lam thay ddi co ché bao
vé clia co thé séng hodc dap g sinh hoc cia co thé séng, nhu sy sdng, su phat trién
hodc biét hoa té biao md dé huéng ching c6 hoat tinh khang u va bao gdm krestin,

lentinan, sizofiran, picibanil PF-3512676 (CpG-8954), ubenimex va céc chit twong tu.

Chat tuong ty pyrimidin bao gdm xytarabin (ara C hodc Arabinosit C), xytosin
arabinosi, doxifluridin, FLUDARA® (fludarabin), 5-FU (5-flouraxil), floxuridin,
GEMZAR® (gemxitabin), TOMUDEX® (ratitrexed), TROXATYL™ (triaxetyluridin

troxaxitabin) va cac chat tuong tu.

Chit twong tu purin bao gdm LANVIS® (thioguanin) va PURI-NETHOL®

(mercaptopurin).

Chat chéng gian phan bao gdm batabulin, epothilon D (KOS-862), N-(2-((4-
hydroxyphenyl)amino)pyridin-3-yl)-4-metoxybenzensulfonamit, ixabepilon (BMS
247550), paclitaxel, TAXOTERE® (doxetaxel), PNU100940 (109881), patupilon,
XRP-9881 (larotaxel), vinflunin, ZK-EPO (epothilon tong hop) va cac chét tuong tu.

Chit trc ché ubiquitin ligaza bao gdm chét e ché MDM2, nhu nutlin, chit tc
ché NEDDS8 nhu MLN4924 va céc chit twong tu.

Céc hop chat theo sang ché ciing c¢6 thé dugc sit dung dudi dang chét ting nhay
phong xa c6 tic dung ting cudng hiéu luc cia liéu phap phong xa. Vi du vé liéu phép
phong xa bao gdm lidu phap phong xa chim tia bén ngoai, liéu phép phoéng xa ngudn

xa, liéu phdp phoéng xa nguodn gan va ngudn kin, nguon mé va cac loai tuong tu.

Ngoai ra, hop chét c6 cong thtre (I) cd thé duogc két hop véi cac chét hoa tri lidu
khac nhu ABRAXANE™ (ABI-007), ABT-100 (chét e ché farnesyl transferaza),
ADVEXIN® (vacxin Ad5CMV-p53), ALTOCOR® hoic MEVACOR® (lovastatin),
AMPLIGEN® (poly Ipoly CI12U, ARN téng hop), APTOSYN® (exisulind),
AREDIA® (axit pamidronic), arglabin, L-asparaginaza, atamestan (1-metyl-3,17-
dione-androsta-1,4-dien), AVAGE® (tazaroten), AVE-8062 (dan xuit combreastatin)
BEC2 (mitumomab), cachectin hodc cachexin (yéu t6 hoai tir khdi u), canvaxin
(vacxin), CEAVAC® (vacxin ung thu), CELEUK® (xelmoleukin), CEPLEN®
(histamin dihydroclorua), CERVARIX® (vacxin virut u nha & nguoi), CHOP® (C:
CYTOXAN®  (xyclophosphamit); H: ADRIAMYXIN® (hydroxydoxorubixin);
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O: Vincristin - (ONCOVIN®); P: prednison), CYPAT™ (xyproteron axetat),
combrestatin A4P, DAB(389)EGF (ving xuc tic va chuyén vi ciia diphtheria toxin
nhung tu qua His-Ala lién két voi yéu t& phat trién biéu bi & ngudi) hodc
TransMID-107R™  (diphtheria toxin), dacarbazin, dactinomyxin, axit 35,6-
dimetylxantenon-4-axetic (DMXAA), eniluraxil, EVIZON™ (squalamin lactat),
DIMERICINE® (thubc xtc vi thé md T4N5), discodermolit, DX-8951f (exatecan
mesylat), enzastaurin, EPO906 (epitilon B), GARDASIL® (vaxin tai td hop (typ 6, 11,
16, 18) virut u nhi ngudi héa tri 4), GASTRIMMUNE®, GENASENSE®, GMK
(vacxin lién hop gangliosit), GVAX® (vacxin ung thu tuyén tién liét), halofuginon,
histerelin, hydroxycarbamit, axit ibandronic, IGN-101, IL-13-PE38, IL-13-PE38QQR
(xintredekin besudotox), IL-13-pseudomona exotoxin, interferon-a, interferon-y,
JUNOVAN™ hoac MEPACT™ (mifamurtit), lonafarnib, 5,10-
metylentetrahydrofolat, miltefosin (hexadexylphosphocholin), NEOVASTAT®(AE-
941), NEUTREXIN® (trimetrexat glucuronat), NIPENT® (pentostatin), ONCONASE®
(enzym ribonucleaza), ONCOPHAGE® (vacxin u melanin), ONCOVAX® (vacxin
IL-2), ORATHEXIN™ (rubitecan), OSIDEM® (dugc chét té bao dua trén khang thé),
OVAREX® MAb (khang thé don dong loai gip nhdm), paclitaxel, PANDIMEX™
(aglycon saponin tir girng chra 20(S)protopanaxadiol (aPPD) va 20(S)protopanaxatriol
(aPPT)), panitumumab, PANVAC®-VF (vacxin ung thu dang khéo sat), pegaspargaza,
PEG Interferon A, phenoxodiol, procarbazin, rebimastat, REMOVAB®
(catumaxomab), REVLIMID® (lenalidomit), RSR13 (efaproxiral), SOMATULINE®
LA (lanreotit), SORIATANE® (acitretin), staurosporin (Streptomyces staurospores),
talabostat (PT100), TARGRETIN® (bexaroten), TAXOPREXIN® (DHA-paclitaxel),
TELCYTA® (canfosfamit, TLK286), temilifen, TEMODAR® (temozolomit),
tesmilifen, thalidomit, THERATOPE® (STn-KLH), thymitaq (2-amino-3,4-dihydro-6-
metyl-4-0x0-5-(4-pyridylthio)quinazolin dihydroclorua), TNFERADE™ (vecto adeno:
chit mang ADN chita gen dbi véi yéu t6 hoai tir khdi u a), TRACLEER® hoic
ZAVESCA® (bosentan), tretinoin (Retin-A), tetrandrin, TRISENOX® (arsenic trioxit),
VIRULIZIN®, ukrain (din xuét cia alkaloit tir cdy celandin 16n), vitaxin (khang thé
khang alphavbeta3), XCYTRIN® (motexafin gadolinium), XINLAYT™ (atrasentan),
XYOTAX™ (paclitaxel poliglumex), YONDELIS® (trabectedin), ZD-6126,
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ZINECARD® (dexrazoxan), ZOMETA® (axit zolendronic), zorubixin va cic chat

tuong tu.
Sé litu

Viéc x4c dinh tinh hitu dung ctia hop chét c6 cong thic (I) dudi dang chit gin
két va chit trc ché protein Bel-2 chdng lai su chét té bao theo chuong trinh duoc thuc
hién bang cach sir dung thtr nghiém chuyén ning luong cong hudng huynh quang phéan
giai theo thoi gian (TR-FRET: Time Resolved-Fluoresence Resonance Enrgy
Transfer). Khang thé GST khang Tb dugc mua tir Invitrogen (s6 Catalog PV4216).

Tong hop chudi do

Tét ca cac chit phan tmg duoc st dung nhu nhan duge tir nha cung cép, trir khi
¢6 quy dinh khic. Chéit tong hop peptit bao gdm diisopropyletylamin (DIEA),
diclometan (DCM), N-metylpyrolidon (NMP), 2-(1H-benzotriazol-1-yl)-1,1,3,3-
tetrametyluroni hexaflophosphat (HBTU), N-hydroxybenzotriazol (HOBt) va piperidin
nhan dugc to Applied Biosystems, Inc. (ABI), Foster City, CA hodc American
Bioanalytical, Natick, MA. Cot da nap axit amin 9-fluorenylmetyloxycacbonyl (Fmoc)
(Fmoc-Ala-OH, Fmoc-Cys(Trt)-OH, Fmoc-Asp(tBu)-OH, Fmoc-Glu(tBu)-OH, Fmoc-
Phe-OH, Fmoc-Gly-OH, Fmoc-His(Trt)-OH, Fmoc-Ile-OH, Fmoc-Leu-OH, Fmoc-
Lys(Boc)-OH, Fmoc-Met-OH, Fmoc-Asn(Trt)-OH, Fmoc-Pro-OH, Fmor-Gln(Trt)-
OH, Fmoc-Arg(Pbf)-OH, Fmoc-Ser(tBu)-OH, Fmoc-Thr(tBu)-OH, Fmoc-Val-OH,
Fmoc-Trp(Boc)-OH, Fmoc-Tyr(tBu)-OH) nhén dugc tir ABI hodc Anaspec, San Jose,
CA. Nhua téng hop peptit (nhya Fmoc-Rink amit MBHA) va Fmoc-Lys(Mtt)-OH
nhan duge tir Novabiochem, San Diego, CA. Chat dong phan don 6-carboxyflorexein
sucxinimidyl este (6-FAM-NHS) nhan dugc tur Anaspec. Axit trifloaxetic (TFA) nhan
dugce tir Oakwood Products, West Columbia, SC. Thioanisol, phenol, triisopropylsilan
(TIS), 3,6-dioxa-1,8-octandithiol (DODT) va isopropanol nhdn dugc tor Aldrich
Chemical Co., Milwaukee, WI. Phd khdi ion hoa giai hdp bang laze dugc hd trg béi
chét nén (MALDI-MS: Matrix-assisted laser desorption ionization mass-spectra) dugc
thu trén may Applied Biosystems Voyager DE-PRO MS. Phé khéi phun dién tir (ESI-
MS: Electrospray mass-spectra) dugc thu trén may Finnigan SSQ7000 (Finnigan
Corp., San Jose, CA) theo phuong thitc ion hoa tao ion duong va phuong thirc ion hoa

tao ion am.
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Phuong phap chung dé tong hop peptit pha ran ( Solid-Phase Peptit Synthesis - SPPS)

Peptit dugc tong hop ¢6 st dung binh di dugce nap nhiéu nhit 250pmol nhya
Wang trén thiét bi tong hop peptit ABI 433A biang cach st dung chu ky két hop
Fastmoc™ quy mo st dung 250pumol. Cot da dugc nap trude chta Immol axit amin
Fmoc chuin, ngoai trr vi tri gin cta nhém huynh quang, tai d6 Immol Fmoc-
Lys(Mtt)-OH duoc cho vao trong cot, dugc st dung cing v6i may theo doi phan hdi
do dan. Qua trinh axetyl hoa dau tan cung N dugc thuc hién béng cach st dung Immol

axit axetic trong cdt trong cc diéu kién két hop chuén.
Loai 4-metyltrityl (Mtt) ra khoi lysin

Nhua tir may tong hop duoc rira hai 1in bang diclometan va gitt 4m. 150ml hdn
hop diclometan:triisopropylsilan:axit trifloaxetic (95:4:1) dugc chay qua dém nhua
trong 30 phut. H3n hop chuyén thanh mau vang dim sau d6 phai thanh mau vang nhat.
100ml N,N-dimetylformamit dugc cho chdy qua dém trong 15 phut. Sau d6, nhua
dugc rira hai 1dn bang N,N-dimetylformamit va loc. Thtr nghiém ninhydrin thé hién tin

hiéu manh d6i v6i amin bac mot.
Nhua duoc danh déu bing 6-carboxyfluoresxein-NHS (6-FAM-NHS)

Nhya dugc xtr Iy bang 2 duong lugng 6-FAM-NHS trong 1% DIEA/N,N-
dimetylformamit va khudy hodc lic ¢ nhiét d6 méi trudong qua dém. Khi hoan thanh,
nhua duoc hat kho, rira hai 1an béng N,N-dimetylformamit, mot lan béng DCM va mot
lan béng metanol va lam kho dé tao ra nhua mau da cam, nhua nay am tinh dbi véi thir
nghiém ninhydrin.

Phuong phap chung dé tach va khir bao vé peptit gin két trén nhua

Peptit duoc tich ra khoi nhya bang cach lc trong 3 gid ¢ nhiét d6 mai trudong
trong dung dich tach chira 80% TFA, 5% nudc, 5% thioanisol, 5% phenol, 2,5% TIS,
va 2,5% EDT (1ml/0,1g nhya). Nhua duoc iy ra bang cach loc va rira hai 1an bing
TFA. TFA duoc lam bay hoi ra khoi phan loc, va san pham dugc két tia bing ete
(10ml/0,1g nhya), thu hdi bang cach ly tAm, rira hai 1in bang ete (10ml/0,1g nhya) va
lam kho dé tao ra peptit .

Phuong phap chung dé tinh ché peptit
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Peptit tho duoc tinh ché trén hé sic ky HPLC diéu ché Gilson chay phdn mém
phan tich Unipoint® (Gilson, Inc., Middleton, WI) trén cdt nén hudng tdm chira 2
doan 25 x 100mm dugc nap hat 15um C18 Delta-Pak™ c¢¢ kich thudc 16 100A va ria
giai bang mot trong s6 cic phuong phép gradien liét ké duéi day. Tur 1 dén 2 mililit
dung dich peptit tho (10mg/ml trong 90% DMSO/nuée) duoc tinh ché mdi 1an bom.
Céc dinh chtra san pham tir mdi 1an chay dugc thu hoi va lam dong kho. Tét ca céc chu
trinh diéu ché dugc chay ¢ téc do 20ml/phit v6i dung méi rira giai 1a dung dich dém

A: 0,1% TFA-nu6ce va dung dich dém B: axetonitril.
Phuong phép chung dé sic ky 16ng hiéu ning cao (HPLC) phan tich

HPLC phan tich duge thuc hién trén hé ndi tiép Hewlett-Packard 1200 v&i bo
do mang diot va bo do huynh quang Hewlett-Packard 1046A chay phan mém HPLC
3D ChemStation phién ban A.03.04 (Hewlett-Packard. Palo Alto, CA) trén cot YMC
4,6 x 250mm duoc nap hat ODS-AQ 5um cé kich thudce 16 120A va rira giai bﬁng mot
trong s6 cac phuong phap gradien néu dudi day sau khi lam can bang trude ¢ didu kién
ban ddu trong 7 phit. Dung moi rira giai 1a dung dich dém A: 0,1% TFA-nu6c va dung

dich dém B: axetonitril. Tdc dd dong dbi vdi tit ca cac dung mdi gradien 12 1ml/phut.

F-Bak: Chudi do peptit Axetyl-(SEQ ID NO: 1)GQVGRQLAIIGDK (6-FAM)-(SEQ
ID NO: 2)INR-NH;

Nhua Fmoc-Rink amit MBHA duoc kéo dai bang cach sit dung phuong phép
tong hop peptit chung dé tao ra peptit gan két trén nhua dugc bao vé (1,020g). Nhom
Mtt dugc loai bo, danh d4u bing 6-FAM-NHS va tach va khir bao vé nhu duoc mé ta
trén ddy dé tao ra san phim tho dudi dang chét rin mau da cam (0,37g). San phdm nay
duoc tinh ché bang RP-HPLC. Cac phan doan qua dinh chinh dwoc thir nghiém bing
RP-HPLC phén tich, va cdc phan doan tinh khiét dugc tach ra va lam dong khd, trong
d6 hop chit néu & dé muc nay (0,0802¢) dudi dang chit rin mau vang tao ra dinh

chinh; MALDI-MS m/z =2137,1 [(M+H)"].

Phuong phap khic dé tong hop chudi do Peptit F-Bak: Axetyl-(SEQ ID NO:
1)GQVGRQLAIIGDK (6-FAM)-(SEQ ID NO:2)INR-NH>

Peptit dugc bao vé duoc gén lén 0,25mmol nhua Fmoc-Rink amit MBHA
(Novabiochem) trén thiét bi tong hop peptit tu dong héa Applied Biosystems 433A
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chay chu ky két hop Fastmoc™ béng cach st dung cot da dugc nap trudc 1mmol axit
amino, ngoai trir lysin duoc danh ddu biang fluoresxein(6-FAM), trong d6 Immol
Fmoc-Lys(4-metyltrityl) dugc can va cho 1én ¢ot. Nném axetyl dau tan cung N duoc
dua vao béng cach cho Immol axit axetic vao cOt va viée két hop nhu duge mo ta trén
day. Viéc loai bo chon loc nhém 4-metyltrityl dugc thuc hién bing dung dich
DCM:TIS:TFA (95:4:1, thé tich) chay qua nhua trong 15 phut, tiép dé t6i bing dong
dimetylformamit. Chat ddng phan duy nhét 6-carboxyfluoresxein-NHS duoc cho phan
ung véi lysin mach nhanh trong 1% DIEA trong N,N-dimetylformamit va duoc xéac
nhdn hoan thanh bdi thtr nghiém ninhydrin. Peptit dugc tdch ra khoi nhya va mach
nhanh duoc khu bao ve bang cach XU ly bang
TFA/nudc/phenol/thioanisol/triisopropylsilan: 3,6-dioxa-1,8-octandithiol
(80:5:5:5:2,5:2,5, thé tich), va peptit thd duoc thu hoi bang cach két tia bing dietyl
ete. Peptit thd duoc tinh ché bang phuong phap sic ky 1ong hiéu ning cao pha dao, va
d6 tinh khiét va d6 dong nhit cia n6 duoc xac nhan bing phuong phép séic ky 1ong
hiéu ning cao pha déo phan tich va phd khéi hip thy laze duoc hd trg bsi chit nén

(m/z =2137,1 (M+H)Y)).

Thir nghiém chuyén niang luong cong huéng huynh quang phén giai theo thoi gian

(TR-FRET)

Hop chét dai dién duoc pha lodng hang loat trong dimetyl sulfoxit (DMSO) bét
dau & 50uM (2x ndng do ban dau; 10% DMSO) va 10ul duoc chuyén vao dia 384 15.
Sau d6, 10ul hdn hgp protein/chudi do/khang thé duoc bd sung vao mdi 16 & cac ndng
do cudi cting duoc thé hién trong Bang 1. Sau d6, mau duoc tron trén may lic trong 1
phit va U trong 3 gid nita & nhiét do trong phong. P6i véi mdi thir nghiém, chudi
do/khang thé va protein/chudi do/khang thé duoc dua vao mdi dia thir nghiém twong
tng lam ddi chimg 4m va ddi chung duong. Huynh quang duoc do trén thiét bi
Envision (Perkin Elmer) béng cach st dung bd loc kich thich 340/35nm va bd loc phat
xa 520/525 (F-Bak peptit) va 495/510nm (khang thé khang histidin dugc danh déu
bang Tb). Hang s6 trc ché (Ki) dugc thé hién trong Bang 2 dudi day va dugc xac dinh
bang cach sir dung cong thitc Wang (Wang Z.-X. An Exact Mathematical Expression
For Describing Competitive Binding Of 2 Different Ligands To A Protein Molecule.
FEBS Lett. 1995, 360:111-4).
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Bang 1. Protein, chudi do va khang thé dugc str dung trong thtr nghiém TR-FRET

5 Protein Chudi i Khang
Protein | Chudi do (nM) do Khéng thé thé
(nM) (nM)
Chudi do F-Bak Peptit
GST-Bel- Axetyl-(SEQ ID NO: 1 khang GST
5 GQVGRQLAIIGDK(6- 1 100 danh dau 1
FAM) SEQ ID NO: 2 bang Tb
INR-amit)

6-FAM = 6-carboxyfluoresxein; Tb = terbi; GST = glutathion S-transferaza

Sau d6, mau duoc tron trén may lic trong 1 phut va i trong 3 gid nita ¢ nhiét do
trong phong. D&i v6i mdi thir nghiém, chudi do/khang thé va protein/chudi do/khang
thé duoc dua vio mdi dia thir nghiém twong Gng lam dbi chimg 4m va ddi ching
duong. Huynh quang dugc do trén thiét bi Envision (Perkin Elmer) bang cach sir dung
bo loc kich thich 340/35nm va bd loc phat xa 520/525 (F-Bak peptit) va 495/510nm
(khang thé khang histidin dugc danh ddu bang Tb).

Hing s @e ché (Ki) dbi voi cac hop chit theo sang ché duge thé hién trong
Bang 2 dudi ddy. Trong d6, K; ctia hop chét duoc bidu hién 14 “>* (16n hon) mét gia tri
bing sd ndo do6, didu d6 co nghia 1a gia tri 4i luc gin két 16n hon cac gidi han phat hién
cua thtr nghiém dugc st dung. Khi K; cta hop chit dugc biéu hién 1a “<« (nho6 hon)
mot gia tri bang sd nao do6, didu d6 c6 nghia 1a gia tri 4i luc gan két nho hon giéi han

phat hién cta thir nghiém dugc st dung.

Bang 2. Gi tri Ki (uM) @e ché gin két Bcl-2 trong thir nghiém TR-FRET

Vi du sb Gi4 tri Ki (uM) G ché gén két Bel-2
trong thir nghiém TR-FRET

<0,000010
<0,000010
<0,000010
<0,000010
<0,000010

wm | AWl |-

Hang so6 e ché (Kj) 1a hdang so phéan gidi ciia phirc chat enzym-chat (rc ché hodc

phtrc chét protein/phan tir nho, trong d6 phan tir nho dang e ché gan két cia mot
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protein niy véi mot protein khac. Gia tri K 16n cho biét ai luc gan két thap va gia tri

K; nhé cho biét 4i lyc gin két cao.

S6 lidu trong Bang 2 thé hién hing sb wc ché trong qué trinh Gc ché chudi do
peptit Bak BH3 gén két v6i protein Bel-2 va cho biét rang hop chit theo sang ché co ai
luc gin két cao dbi v6i protein Bel-2 chdng lai su chét t& bao theo chuong trinh. Do
doé, hop chit duogc mong doi la ¢6 loi dé diéu tri bénh trong dé protein Bel-2 chéng lai

su chét té bao theo chuong trinh dugc biéu hién.
Thir nghiém do sdng sot cua té bao RS4;11

Dong té bao bénh bach cdu lymphd bao cip tinh (ALL: acute lymphoblastic
leukemia) RS4;11 duge sir dung lam dong té bao ngudi nguyén phat dé danh gid hoat
tinh t& bao cta chét chon loc Bel-2 in vitro va hiéu luc cua chung in vivo. Cac nghién
cuu trude day da thé hién béng profil BH3, mot thit nghiém ty lap thé dé phan loai céc
khéi trong con duong chét t& bao theo chuong trinh ndi tai, rrfmg té bao RS4;11 phu
thuéc manh vao BCL-2 dé séng sé6t va nhay vai chét tc ché ABT-737 thanh vién cta
ho Bcl-2 (Blood, 2008, Vol. 111, 2300-2309). Su phd bién cua Bel-2 duoc tao phic
v6i protein BH 3 tién chét t& bao theo chuong trinh trong RS4;11 cho gia thuyét ring
cac té bao nay duoc “man cadm so bo” hodc nhay cdm hon véi su chét té bao béng co
ché dbi khang cua protein Bel-2 chéng lai su chét té bao theo chuong trinh ma su séng

cta chung phu thudc vao.

Té bao RS4;11 duogc nudi cdy trong moi truong RPMI-1640 ¢6 bd sung 2mm
L-glutamin, 10% FBS, natri pyruvat ImM, HEPES 2mM, 1% penixilin/streptomyxin
(Invitrogen), 4,5g/1 glucoza va bao quan & 37°C chia 5% CO». Pé thir nghiém hoat
tinh té bao cia céc hop chit in vitro, cac té bao duogc xu ly & néng do 50.000 té bao
mdi 16 trén dia vi chudn do c6 96 16 v6i sy c6 mit ctia 10% huyét thanh nguoi trong 48
gio trong ngan duoc lam 4m chta 5% CO». Gia tri ECso doc tinh té bao dugc danh gia
bang cach sir dung thir nghiém CellTiter Glo (Promega) theo chi dan ctia nha san xut.
Gia tri ECso dugce xé4c dinh dudi dang phﬁn tram té bao séng sot sau khi xtt ly so sanh

v6i té bao dbi ching khong duoc xir 1y,
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Bang 3. Gia tri ECso ddi voi té bao RS4;11 (uM)

Hop chit thu
duogc t}]f Vidu ECso
SO #

1 0,31
2 0,18
3 0,041
4 >1
5 0,042

Bang 3 thé hién tinh hitu ich cta hop chit ¢ cong thic I trong viée tc ché chire
ning protein Bel-2 chdng lai su chét t& bao theo chuwong trinh & vo té bao. Dong té bao
bénh bach cdu lymphé bao cép tinh (ALL) RS4;11 duoc thé hién béi profil BH3, mot
thtr nghiém ty lap thé dé phan loai cac khéi trong con dudng chét té bao theo chuong
trinh ndi tai, 1a phu thuoc manh vao Bcl-2 dé séng sot va nhay cam véi chét wc ché
thanh vién ctia ho Bel-2 ABT-737 (Blood, 2008, Vol. 111, 2300-2309). Kha ndng cia
hop chét trong viéc tidu diét té bao RS4;11 1a phép do truc tiép kha ning cta hop chit
trong viéc tc ché chirc ning protein Bel-2 chdng lai su chét té bao theo chuong trinh.
Hop chit c¢6 cong thue I 1a rat hitu hidu trong viée tiéu diét té bao RS4;11 nhu dugc

chtng minh boi gia tri ECso thap.

Dang trung hoa ctia hop chét néi chung va thim hon dang ké so véi dang mang
dién (Chakrabarti, A.C.; Clark-Lewis, I.; Harrigan, P.R.; Cullis, P.R. Biophysical
Journal. 1992, 61, 228-234). Hon niia, su ¢6 mdt cia phén mang dién co thé 1am cho
tdc d6 thim giam té1 101 14n so v&i tbe do thép quan sat dugc d6i voi loai trung hoa
tuong tng (Ellens, H.; Eddy, E.P.; Lee, C.; Dougherty, P.; Lago, A.; Xiang, J.; Elliot,
J.D.; Cheng, H.; Ohlstein, E.; Smith, P. Advanced Drug Delivery Reviews. 1997, 23,
99-109). Céc hop chit theo sang ché chira nhom phosphat, dugc cho 1a mang dién 4m
& d6 pH sinh 1y, ngoai gbc axylsufonamit ma duge cho 13 mang dién am & do pH sinh
ly. Do d6, mong doi ring hop chét theo sang ché, chira nhidu nhém mang dién 4m & do
pH sinh 1y, khong thé thim qua mang té bao cta té bao RS4;11 va giy ra su chét té
bao theo chuong trinh, hodc su chét t& bao da duoc lap trinh. Nhu dugc chiing minh
trong Bang 3, cac hop chét theo sang ché c6 kha ning thAm qua mang té bao khong

can thiét va gy ra su chét té bao theo chuong trinh.
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Xac dinh do hoa tan

Chat phan Gng dugc st dung bao gébm dung dich HCI 0,1N, JT Baker Lot
G08515; va 50mm Phosphat pH=7,4, p=0,155 w/ NaCl, NB93214-089. Dung cu/thiét
bi duoc str dung bao gdm: Mettler Toledo, UMX2, L.C805269; Rainin Pipette: 1000p1
RF09683 pl, 200ul RF20783; chdu nudce: Vankel, LC 954896, dat & 25°C va 25 RPM,
nhiét ké: TB085699); va chau nudc: Vankel, LC 127535, dat & 37°C va 25 RPM, nhiét
ké: TB096544).

Cac hop chét thu duge tr cac Vi du duoc thir nghiém trong moi trudong nudc &
25°C hodc 37°C. Luogng du cua duoc chat dugc can va tron véi phﬁn phan udc clua
moi trudng dich trong lo thily tinh sach. Lo duoc ddy kin bing nip va boc bing 14
nhom, sau do6 tron ddo trong chau nuéc ¢ nhiét do 25°C hodc 37°C, néu thich hop. Khi
cin bang duoc thiét 14p, mau duoc 1iy ra khéi chiu nuée va do pH cubi cing duoce do.
Huyén pht duoc loc qua bd loc xy lanh Millex-LG 0,2pum, 4mm (mang PTFE ua
nude, Millipore, Lot N9IN70696). Mdi bo loc chi duoc st dung cho 1 mau va 3 giot
dau tién duogc loai bo. Phan loc duoc phan tich sau khi pha loéng thich hop bing dung
moi twong tw nhu dugc st dung ddi véi dung dich gbc. Ba mau lap dugce didu ché.

Nong do ctia miu duoc tinh dya vao dudng cong can bang dbi véi hop chat.

Bang 4. Do tan trong nudc ¢ do pH=7,4

Hop chét thu dwge | DO tan trong nuée
tr Vi du s0 (pH=7,4, ug/ml)
1 >1159
2 >4820
3 >10850
4 169
S >6580

IM <1
2B <4
3E <1
6 <1
7 <1

nd = khong xac dinh dugc
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S6 lidu trong Bang 4 cho biét do tan trong nudce ting dan ddi v6i cac hop chét
thu duogc tr cadc Vi du 1-5, so véi céc hop chét géc thu duoc tir cac Vi du 1M, 2B, 3E,
6,va’7.

Tam quan trong ctia do tan dbi voi dang phan lidu rin giai phéng trung gian
ding qua duong udng co6 thé dugc tim thdy trong tai liéu U.S. Department of Health
and Human Services, Food and Drug Administration. Waiver of In Vivo
Bioavailability and Bioequivalence Studies for Immediate-Release Solid Oral Dosage
Forms Based on a Biopharmaceutics Classification System. Food and Drug
Administration Center for Drug Evaluation and Research (CDER) [online], August
2000 [May 19, 2010].

Nguén tu Internet:<URL:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Gu

idances/ucm070246.pdf>.

Mot bao céo vé su anh hudng cta do tan 1én do sinh kha dung qua duong udng
ctia duoc chét c6 thé duoc tim thiy trong tai liéu WEI-QUIN TONG. Developability
Assessment Supporting Drug Candidate Selection. Integrated Drug Product
Development Process, University of Utah [online], July 17-19, 2006 [May 14, 2010].

Nguén tur Internet:< URL:

http://www.pharmacy.utah.edu/pharmaceutics/pdf/Developability.pdf>.

Mong doi rang, do hop chét c6 cong thirc I gin két véi Bel-2, chung ciing s&
hiru dung duéi dang chit gin két v6i protein chong lai su chét té bao theo chuong trinh
¢ cdu tric tuong tu voi Bel-2, vi du nhu céc protein chéng lai su chét t& bao theo

chuong trinh Bel-Xi, Bel-w, Mcl-1 va Bfl-1/A1.

Su lién quan ctia Bcel-2 trong bénh ung thu bang quang, bénh ung thu ndo, bénh
ung thu v, bénh ung thu tiy xuong, bénh ung thu ¢b tir cung, bénh bach ciu lymphd
bao man tinh, bénh ung thu két-truc trang, bénh ung thu thuc quan, bénh ung thu té
bao gan, bénh bach ciu nguyén bao lympho, u lymphd thé nang, khdi u 4c tinh thé
lymph6 c6 ngudn gbc té bao T hodc té bao B, u melanin, bénh bach ciu dong tiy, u
tiy, bénh ung thu miéng, bénh ung thu budng trimg, bénh ung thu phdi té bao khong

nhd, bénh ung thu tuyén tién liét, bénh ung thu phdi té bao nhd, bénh bach cau lymphd
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bao man tinh, u tiy hodc ung thu 14 lach, va cac bénh twong ty dugc mo ta trong don
qubc t& s6 PCT/US 2004/36770, s6 cong bd WO 2005/049593, va PCT/US
2004/37911, s6 cong bd WO 2005/024636.

Sy lién quan cua protein Bel-2 trong bénh mién dich va bénh ty mién dugc mo
ta trong tai li€u Current Allergy and Asthma Reports 2003, 3, 378-384; British Journal
of Haematology 2000, 110(3), 584-90; Blood 2000, 95(4), 1283-92; va New England
Journal of Medicine 2004, 351(14), 1409-1418.

Su lién quan cua protein Bcl-2 trong bénh viém khép duge boc 10 US

60/988,479.

Su lién quan ctda protein Bel-2 trong sy thai bé mo ghép tiy xwong dugce bdc 10

trong US 11/941,196.

Su biéu hién qué muc cia protein Bel-2 lién quan téi sy khang véi hoa tri li€u,
két qua 14m sang, tién trién bénh, tién lwong chung hodc td hop cua chung trong nhidu
bénh ung thu va rbi loan ciia hé mién dich. Bénh ung thu bao gbm, nhung khong chi
gi6i han &, cac loai khbi u mau va khéi u rdn nhu u day than kinh thinh gidc, bénh
bach cu cip tinh, bénh bach cau lymphd bao cAp tinh, bénh bach cau tiy bao cép tinh
(bach cdu don nhén, u nguyén tuy bao, ung thu tuyén, sacom mach, u té bao hinh sao,
bach ciu don nhan dong tdy va tién tdy bao), bénh bach ciu té bao T cép tinh,
carxinom té bao déy, carxinom dng ddn mat, bénh ung thu bang quang, bénh ung thu
ndo, bénh ung thu va (k& ca ung thu vii duong tinh véi thu thé estrogen), carxinom c6
nguén géc phé quan, u limpho Burkitt, bénh ung thu ch tir cung, sacom sun, u sun,
carxinom sun, bénh bach ciu man tinh, bénh bach cau lymphd bao man tinh, bénh
bach cau tiy bao (bach ciu hat) man tinh, bénh bach cau tiy bao man tinh, bénh ung
thu két trang, bénh ung thu két-tryc trang, u so-hau, carxinom u tuyén nang, cc thay
dbi loan dudng tang sinh (loan san va di san), carxinom phoi, bénh ung thu noi mac tr
cung, sacom ndi mo, u té bao mang, carxinom biéu mo, bénh ting sinh nguyén héng
cau-nguyén tiy bao, bénh ung thu thuc quan, bénh ung thu vi duong tinh véi thu thé
estrogen, tang tiéu cau nguyén phat, khdi u Ewing, sacom sgi, carxinom da diy, bénh
ung thu tinh hoan t& bao mam, bénh 14 nudi ky thai nghén, u nguyén bao dém, bénh
ung thu dau va cd, bénh lién quan dén chudi nang, u nguyén bao mach mau, bénh ung

thu gan, bénh ung thu té bao gan, bénh ung thu tuyén tién liét khong nhay cam véi
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hocmon, sacom co tron, sacom md, bénh ung thu phéi (ké ca ung thu phdi té bao nhod
va ung thu phdi t& bao khong nho), u ndi md bach huyét-sacom, sacom bach huyét,
bénh bach cdu nguyén bao lymphd, u lymphd (u lymphd, ké ca u lymphd té bao B Ién
lan téa, u lympho c6 nang, u lympho Hodgkin va u lymphd khong Hodgkin), bénh ac
tinh va rdi loan ting sinh cta bang quang, v, két trang, phdi, budng trimg, tuyén tuy,
tuyén tién liét, da va tir cung, bénh 4c tinh dang lympho c6 ngudn gbe té bao T hodc té
bao B, bénh bach ciu, carxinom tiy, u nguyén bao tly, u melanin, u mang nfo, u trung
biéu mo, da u tuy, bénh bach ciu tiy bao, u tiy, sacom co, u nguyén bao than kinh, u
té bao than kinh dém it gai, bénh ung thu miéng, sacom mo tao xuong, bénh ung thu
budng trimg, bénh ung thu tuy, bénh ung thu tuyén hinh nhu, carxinom tuyén hinh
nht, u lymphé & bao T ngoai vi, u tuyén tung, ting hdng cdu v6 cin, bénh ung thu
tuyén tién liét (ké ca ung thu tuyén tién liét khong nhay véi hocmon (khang), bénh ung
thu truc trang, carxinom té bao tryc trang, u nguyén bao vong mac, sacom co van,
sacom, carxinom tuyén ba nhon, u tinh, bénh ung thu da, bénh ung thu phéi té bao
nho, khdi u rin (carxinom va sacom), bénh ung thu da day, bénh ung thu té bao vay, u
mang hoat dich, carxinom tuyén md hoi, bénh ung thu tinh hoan (ké ca ung thu tinh
hoan té bao mam), bénh ung thu tuyén giap, macroglobulin-huyét Waldenstrom, khéi

u tinh hoan, bénh ung thu tr cung, khdi u Wilms va céc bénh tuong tu.

Ciing mong doi ring hop chét c6 cong thire (I) s& trc ché su phat trién cta té bao
biéu hién protein Bcel-2 dugc tao ra tir bénh ung thu ¢ nhii nhi hodc khdi u tan sinh ké
ca sacom co van & phoi thai, bénh bach cau nguyén bao lymphd cép tinh & nhil nhi,
bénh bach ciu tiy bao cép tinh & nhii nhi, sacom co van phé nang ¢ nhil nhi, u té bao
mang thodi bién & nhil nhi, u lympho t& bao 16n thodi bién & nhii nhi, u nguyén bao tiy
thodi bién & nhii nhi, khdi u dang quéi thai/hinh gdy khong dién hinh & nhii nhi cta hé
than kinh trung wong, bénh bach ciu cép tinh biphenotyp & nhil nhi, u lymphé Burkitts
& nhii nhi, bénh ung thu & nhii nhi thudc ho khdi u Ewing nhu khéi u thin kinh ngoai
bi nguyén thiy, khéi u Wilm thoai bién lan téa ¢ nhii nhi, khéi u Wilm mo hoc thuan
loi & nhii nhi, u nguyén bao dém & nhil nhi, u nguyén bao tiy & nhii nhi, u nguyén bao
than kinh & nhii nhi, u nguyén tiy bao c¢6 ngudn gbc u nguyén bao than kinh & nhii nhi,

bénh ung thu tién té bao B (nhu bénh bach cdu) ¢ nhii nhi, sacom xuong & nhil nhi,
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khéi u than hinh que ¢ nhil nhi, sacom co van ¢ nhii nhi, va bénh ung thu té bao T &

nhil nhi nhu u lymph6 va ung thu da va cac bénh tuong tu.

R6i loan tu mién dich bao gdm hdi ching bénh thiéu hut mién dich mic phai
(AIDS: acquired immunodeficiency disease syndrome), hdi ching ting sinh lymphd tu
mién dich, bénh thiéu mau tan huyét, bénh viém, va giam tiéu cdu, bénh mién dich cép
hodc man tinh lién quan dén cdy ghép co quan, bénh Addison, bénh di ung, chimg
rung 1ong toéc, ching rung 1ong téc hinh cung, bénh vita dong mach/xo ciing dong
mach, vita xo dong mach, bénh viém khédp (ké ca viém xwong-khdp, bénh viém khép
man tinh & tudi vi thanh nién, viém khép nhidm khuén, viém khép Lyme, viém khép
vay nén va viém khép phan Gng), bénh tu mién cé bong rdp, hdi ching Bassen-
Kornzweid (abetalipoprotemia), bénh lién quan dén thiéu hut mién dich mic phai,
bénh mién dich cép tinh lién quan dén cdy ghép co quan, bénh xanh tim déu chi méc
phai, nhiém ky sinh tring hodc bénh truyén nhidm cp va man tinh, viém tuy cép tinh,
suy than cip tinh, bénh thp cip tinh, viém tiy ngang cép tinh, ung thu tuyén, tiéng
dap lac vi tAm nhi, hdi ching suy hd hip (cip) & nguoi trudng thanh, phic hop sa sit
tam than do bénh AIDS, xo gan do ruou, tdn thuong gan do ruou, viém gan do rugu,
viém két mac di Gng, viém da tiép xuc di Gng, viém mii di Gng, bénh di tng va bénh
hen, thai b6 di ghép, chimg thiéu hut alpha-I-antitrypsin, bénh Alzheimer, xo cting cot
bén teo co, chimg thiéu mau, dau thit nguc, bénh phdi lién quan dén viém dét séng
dang thip, thodi héa té bao simg trudce, doc té bao qua trung gian khang thé, hoi ching
khéng phospholipit, phan tng ting nhay cam khang thu thé, phinh dong mach chu va
mach ngoai bién, giai phdu dong mach chi, cao huyét 4p dong mach, xo ctng dong
mach, duong rd dong-tinh mach, bénh khép, suy nhugc, bénh hen, mét diéu hoa, bénh
di tng, rung tdm nhi (duy tri hoac kich phat), cuéng dong tdm nhi, chen tdm nhi thét,
giam nang tuyén giap tw mién thé teo, thiéu mau tan huyét ty mién, vién gan ty mién,
viém gan ty mién typ 1 (viém gan ty mién cb dién hoic dang lupoid), giam glucoza-
huyét qua trung gian ty mién, giam bach cdu trung tinh tu mién, giam luong tiéu clu tu
mién, bénh tuyén giap ty mién, u lymphd té bao B, thai bé méanh ghép xuong, thai b6
trong ciy ghép tiy xwong (BMT: bone marrow transplant), tic nghén do viém tiéu phé
quan, phong bé b6 nhanh, ching chay ning, ching suy mon, loan nhip tim, hdi chimg

choang véng lién quan dén bénh tim, khdi u tim, bénh co tim, phan Ung viém trong
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ghép dudng tit tim-phdi, thai bé manh ghép sun, thoi héa vé tiéu ndo, rdi loan tiéu
ndo, nhip tim nhanh nhi hon loan hoic nhiéu diém, r6i loan lién quan dén hoa tri liéu,
nhiém chlamydia, ching & mat, chiing nghién rugu man tinh, viém gan man tinh, hoi
chiing mét moi man tinh, bénh mién dich man tinh lién quan dén cdy ghép co quan,
viém phéi tang bach cdu ua eosin man tinh, bénh viém man tinh, bénh ndm candila
ni€ém mac da man tinh, bénh phéi tic nghén man tinh (COPD: chronic obstructive
pulmonary disease), nhiém doc salixylat man tinh, thiéu hut mién dich da dang thong
thudng (gidm gamaglobulin-huyét thay ddi thong thuong), viém két mac, bénh phdi
mo k& lién quan t6i bénh mo lién két, viém da tiép xuc, thiéu mau tan huyét dwong tinh
v61 Coombs, bénh tim phéi, bénh Creutzfeldt-Jakob, viém gan ty mién ngUén géc an,
viém phé nang xo héa ngudn gdc 4n, nhidm khuidn 4m tinh nudi cdy, bénh xo hoéa
nang, r6i loan lién quan téi tri ligu béng xytokin, bénh Crohn, sa stt tdim than do trin
thuong ndo, bénh hity myelin, sét xuat huyét dengue, viém da, bénh xo cung bi, céc
tinh trang cda da, bénh phéi 1én quan dén viém da co/viém da co, bénh dai thao, bénh
X0 cting dong mach dai thdo, bénh dai thdo duong, bénh thé Lewy lan toa, bénh co tim
gidn nd, bénh co tim xung huyét gidn nd, lupus ban dé dang dia, r6i loan cla hach nén,
dong mau lan toa ndi mach, hoi chirng Down & tudi trung nién, bénh phéi mo ké& do
thudc gy ra, bénh viém gan do thudc gay ra, réi loan van dong gay ra do thudc chen
dopamin CNS, thu thé, do nhay voi thudc, bénh eczema, viém ndo tiy, viém ndi mac
tim, bénh noi tiét, viém mang hoat dich do bénh rudt non, viém nép thanh quan, nhiém
virut Epstein-Barr, do dau dau chi, rdi loan ngoai bo thap va tiéu ndo, hoi chting thuc
bao mdu c6 tinh chit gia dinh, thai bé md cdy tuyén Gc thai nhi, mét didu hoa
Friedreich, rdi loan dong mach ngoai bién chtrc nang, v6 sinh & nit gi6i, chiing xo hoa,
bénh phéi x0 hoéa, nhim ndm, hoai thu sinh hoi, u da day, viém dong mach té bao
khéng 16, viém cau than, viém cudn tiéu cau than, hoi chiing Goodpasture, giam niang
tuyén gidp tu mién c6 budu c¢b (bénh Hashimoto), viém khép thdng phong, thai ghép
co quan hodc md bat ky, bénh manh ghép chéng lai vat cha, nhién khuin gram am,
nhiém khudn gram dwong, u hat do vi sinh vt ndi bao, nhidm streptococci nhom B
(GBS: group B streptococci), bénh Grave, bénh phdi 1én quan dén chung nhim
hemosiderin, bénh bach ciu té bao 16ng, bénh Hallerrorden-Spatz, viém tuyén giap
Hashimoto, cdm mao, thai ghép tim, bénh nhiém sic tb sit mo, bénh 4c tinh cta chét

tao huyét (bénh bach cau va u limpho), thiéu mau tan huyét, hdi chirng tan huyét ure
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huyét/ban xuit huyét giam tiéu cau tan huyét khéi, xuit huyét, ban xuat huyét Henoch-
Schoenlein, viém gan A, viém gan B, viém gan C, nhiém HIV/bénh than kinh do HIV,
bénh Hodgkin, giam ning tuyén cén giap, ching maa gist Huntington, rdi loan van
dong tang dong, phan Gng ting cam, viém thanh phé nang ting cam, ting ning tuyén
giap, rdi loan van déng giam dong, danh gia truc ha ddi-tuyén yén-tuyén thuong than,
bénh Addison tu phat, giam bach clu tu phat, xo hoa khéi tu phét, gidm tiéu cau tu
phat, bénh gan ddc tng, ching teo co cot séng & tré nhd, bénh nhiém, viém dong mach
chy, bénh viém rudt, dai thdo duong phu thudc insulin, viém phéi md k€, viem méng
mat/viém mang mach nho, viém than kinh thi giac, tdn thuong do thiéu mau cuc bo-tai
tudi mau, bénh dot quy do thiéu mau cuc b, ching thiéu mau 4c tinh & tudi vi thanh
nién, viém da khép dang thép & tudi vi thanh nién, ching teo co cot séng & tudi vi
thanh vién, sacom Kaposi, bénh Kawasaki, thai ghép than, bénh viém phéi cép do
legionella gy ra, bénh Leishmania, bénh phong, ton thwong hé vo ndo-tiy sdng, bénh
IgA dai, tang lipit-huyét, thai ghép gan, bénh Lyme, phi bach huyét, bénh phdi tham
nhiém lymphd bao, sbt rét, vo sinh tu phat & nam gidi hodc NOS, ching md bao-huyét
ac tinh, u melanin &c tinh, viém mang ndo, mang nao céu-huyét, viém vi mach & than,
chtng dau ntra dau, rdi loan nhiéu hé thdng do ty lap thé, bénh md lién két phirc hop,
bénh phdi lién quan dén bénh md lién két phirc hop, ting globulin mién dich don dong,
da u tiy, thoai hoa nhiéu hé théng (Mencel Dejerine-Thomas Shi-Drager va Machado-
Joseph), vién ndo dau co/bénh Royal Free, chiing nhugc co nang, viém vi mach ¢ than,
nhiém mycobacterium avium intracellulare, bénh lao do mycobacterium, hdi chimg
loan san tuy, nhdi méau co tim, rdi loan thiéu mau cuc bd co tim, carxinom mili-hong,
bénh phéi man tinh & tré mai sinh, viém thén, bénh hu than, hoi ching than hu, bénh
thoai hoa than kinh, ching teo co I do than kinh, sdt trong bénh than kinh, bénh gan
nhiém m& khong do ruou, tac nghén dong mach chu bung va céc nhanh ctia no, rbi
loan dong mach tac nghén, thai ghép co quan, viém tinh hoan/viém mao tinh hoan,
viém tinh hoan/qué trinh ddo nguoc dng din tinh, phi dai cic co quan, viém xuong
khép, bénh lodng xuong, suy budng tring, thai ghép tuy, bénh nhiém ky sinh, thai
ghép tuyén can gidm, bénh Parkinson, bénh viém chau hong, pemphigut thong thuong,
pemphigut tréc, dang pemphigt, viém mili quanh ndm, bénh mang tim, bénh vita xo
dong mach ngoai bién, r6i loan mach ngoai bién, viém phlic mac, thiéu mau 4c tinh,

viém mang mach nho do chat thé thuy tinh, viém phdi do prneumocystis carinii, viém
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phéi, hoi chiing POEMS (bénh da day than kinh, phi dai cac co quan, bénh ndi tiét,
tang globulin mién dich don dong, va hoi chiing bién dbi da), hdi chiing sau tugi mau,
hoi ching sau bom, hoi chitng mé tim sau nhdi mau co tim, bénh phéi mo k& sau
nhiém khuin, suy budng tring sém, xo gan mat nguyén phat, viém gan xo clng
nguyén phat, phit niém nguyén phat, cao huyét 4p dong mach phdi nguyén phat, viém
dudng mat xo cing nguyén phat, viém mach nguyén phat, liét trén nhan tién trién,
bénh vay nén, bénh vay nén typ 1, bénh vay nén typ 2, bénh khép vay nén, cao huyét
ap dong mach phéi th(r phét sau bénh mo lién két, biéu hién viém da dong mach co6 nut
4] phéi, bénh phéi mé k& sau viém, xo hoa do chiéu xa, liéu phéap chiéu xa, hién tuong
va bénh Raynaud, bénh Raynoud, bénh Refsum, nhip tim nhanh QRS hep binh thuong,
bénh Reiter, NOS bénh than, cao huyét ap mach mau than, tdn thuong tai tudi méu,
bénh co tim han ché, bénh phéi md k€& di kem véi bénh viém da khép dang thép, viém
d6t sdng dang thap, bénh sarcoit, hoi chimg Schmidt, xo cting b, chimg mua giét tudi
gia, sa sut tim than tudi gia dang thé Lewy, hoi chung nhiém khuén, sc nhiém khuén,
bénh khép huyét thanh 4m tinh, séc, bénh thiéu mau héng cau hinh liém, bénh phéi
lién quan dén bénh Sjogren, hoi chimg Sjdrgren, thai di ghép da, hdi chimg thay da,
thai ghép rudt non, tinh tu mién dich cia tinh tring, xo cing rai rac (tit ca cac dang
phu), mit didu hoa tiy séng, thoai hoa tuy sbéng tiéu nio, bénh khép-dét sbng, thiéu
hut da tuyén rai rac typ I, thiéu hut da tuyén rai rac typ II, bénh Still, viém co do
streptococcal, dot quy, tdn thuong cAu trac tiéu ndo, viém ndo xo héa ban cép, viém
mit déng cam, ngét, giang mai hé tim-mach, phan vé hé théng, hoi chimg dap tng
viém hé thdng, vién da khép dang thip & tudi vi thanh nién khéi phat hé théng, lupus
ban dé hé théng, bénh phdi lién quan dén lypus ban dé hé théng, xo hoa hé théng,
bénh phdi md k& lién quan dén xo hoa hé théng, bénh viém dong mach/bénh Takayasu
té bao T hodc FAB ALL, ching gidn mao mach, bénh qua trung gian, typ Th2 va typ
Thl, viém tic mach tao huyét khdi, bénh giam tiéu cdu, viem tuyén giap, nhiém doc,
hoi chiing sde doc t6, cdy ghép, tran thuong/xuat huyét, viém gan ty mién typ 2 (viém
gan khang thé khang LKM), khang insulin typ B két hop v6i chitng day 1ép gai den,
phan Ung tang cam typ III, phan Gng tang cam typ IV, bénh khdp viém loét dai trang,
viém loét dai trang, ching dau thit nguc khong on dinh, ure-huyét, nhim khuén niéu,
may day, viém mang mach nho, bénh van tim, chiing cang gidn tinh mach, viém mach,

bénh phéi lan téa do viém mach, bénh tinh mach, ching huyét khéi tinh mach, rung
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tam that, bénh gan cép tinh bach tang, nhiém virut va nam, viém ndo do virut/viém
mang nio vo khuin, hoi ching thuce bao lién quan dén virut, bénh u hat Wegenr, hoi
chting Wernicke-Korsakoff, bénh Wilson, thai di ghép co quan hodc md bét ky, bénh

khép lién quan dén yersinia va salmonella va cac bénh twrong tu.
Vi du thue hién sang ché

Céac chit viét tit dudi day c6 nghia duoc thé hién sau ddy. ADDP nghia la
1,1'-(azodicacbonyl)dipiperidin; AD-mix-p nghia 13 hdén hop bao gbm
(DHQD)PHAL, KsFe(CN)s, KoCOs, va K2SOs; 9-BBN nghia 1a 9-
borabixyclo(3.3.1)nonan; Boc nghia 1a tert-butoxycacbonyl; (DHQD),PHAL nghia Ia
hydroquinidin 1,4-phtalazindiyl dietyl ete; DBU nghia la
1,8-diazabixyclo[5.4.0]Jundec-7-en; DIBAL nghia la diisobutyl nhom hydrua; DIEA
nghia la diisopropyletylamin; DMAP nghia la N,N-dimetylaminopyridin; DMF nghia
1a N,N-dimetylformamit; dmpe nghia 1a 1,2-bis(dimetylphosphino)-etan; DMSO nghia
la dimetylsulfoxit; dppb nghia 1a 1,4-bis(diphenyl-phosphino)-butan; dppe nghia la
1,2-bis(diphenylphosphino)etan; dppf nghia 1a 1,1'-bis(diphenylphosphino)feroxen;
dppm nghia la 1,1-bis(diphenylphosphino)-metan; EDAC-HCl nghia la 1-(3-
dimetylaminopropyl)-3-etylcarbodiimit hydroclorua; Fmoc nghia la
fluorenylmetoxycacbonyl; HATU nghia 1la O-(7-azabenzotriazol-1-yl)-N,N'N'N'-
tetrametyluroni hexaflophosphat; HMPA nghia la hexametylphosphoramit; IPA nghia
la rugu isopropylic; MP-BH3 nghia 1a macroporous trietylamoni metylpolystyren
xyanoborohydrua; TEA nghia 14 trietylamin; TFA nghia la axit trifloaxetic; THF nghia
1a tetrahydrofuran; NCS nghia 14 N-closucxinimit; NMM nghia la N-metylmorpholine;
NMP nghia 1a N-metylpyrolidin; PPhs nghia 1a triphenylphosphin.

Céac so dd dudi day duoc thé hién dé dua ra céi duoc cho 13 viéc mo ta hiru ich
nhét va d& hiéu nhét vé cac quy trinh va khai niém dwoc md ta trong ban md ta. Cac
hop chit duge mb ta trong ban mé ta c6 thé duoc tong hop bing cic quy trinh hoa hoc,
vi du vé chung duoc thé hién & day. biéu nay duoc hiéu réng thr tu ctia cac budc
trong quy trinh ¢6 thé duoc thay dbi, rang chat phan tng, dung mdi va diéu kién phan
ng c6 thé duoc thay thé bang chit phan tng, dung méi va didu kién phan tng duoc
md ta cu thé, va réng cac géc d& bi tn cong cd thé duoc bao vé va khi bao vé, néu

can.
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So dd 1
CO,R CO,R CO,R CO,H
6} ¢}
X > O O
N~ N N~ N P\ P\
H H N N
[[1\; N N H N H
2
1 3 4
0 v HOES 37 sggg OEE
R R R37 R0 R37

Hop chét c6 cong thiic (4) co thé duoc didu ché nhu duoc thé hién trén so dd 1,
va c6 thé duge str dung nhu duge mé ta trén so d6 7 dé diéu ché hop chét c6 cong thirc
(I), 1a dai dién ctia hop chét theo sang ché. Hop chit c6 cong thic (1), trong do R 1a
alkyl, c6 thé dugc chuyén thanh hop chit ¢6 cong thic (2) bing cach st dung
R37CH?MgX!, trong d6 X! 1a halogenua, trong dung mdi nhu, nhung khong chi gidi
han @, ete hoic tetrahydrofuran. Hop chét c6 cong thire (3) ¢6 thé dugc diéu ché tir hop
chét c6 cong thire (2) bang céach st dung bazo manh nhu NaH va RX2 trong d6 X2 1a
halogenua va R% 1a nhu duge md ta & ddy. Hop chét ¢6 cong thire (3), khi duge xir ly

bang dung dich NaOH hoic LiOH trong nuéc, s& tao ra hop chit c6 cong thuc (4).

So db 2
H CO,R CO-H
CO,R A, “o “ o
T e NN Ay
NTN N H L Non
N
5 @) (3)
K [i] ()
H H 1?37 H 1%37
R41 R41

Nhu dugc thé hién trén so d6 2, hop chit co cong thice (5) ¢o thé duoc cho phan
ting v6i hop chit ¢6 cong thirc (6) va chit khir dé tao ra hop chit c6 cong thuc (7). Vi
du vé chat khir bao gdébm natri borohydrua, natri xyanoborohydrua, natri
triaxetoxyborohydrua, xyanoborohydrua dugc mang trén polyme, va cac chét tuong tu.
Phan ung thuong duoc thuc hién trong dung moi nhu, nhung khong chi gidi han 6,
metanol, tetrahydrofuran, va diclometan hodc hon hop ctia chung. Hop chét c6 cong

thire (8) ¢6 thé duoc diéu ché tir hop chét ¢6 cong thire (7) nhu duge md ta trén so dd
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1, va co thé duoc st dung nhu dugc mo ta trén so dd 7 dé didu ché hop chét c6 cong
thire (1).

So dd 3
COZR COzR R*-B(OH),
“>N
N f
ok
H
R37
X
N N 2N
N H N oH
EITI] (13) [N] (14)
|
R37 37
; R
R4 R4

Hop chit c6 cong thirc (9), khi phan tng véi hop chit c6 cong thirc (10), trong
d6 X 1a halogenua hoic triflat, va bazo s& tao ra hop chit ¢6 cong thirc (11). Bazo c6
thé dugc sir dung trong phan ng bao gdm trietylamin, diisopropyletylamin va cac
bazo twong tu. Hop chét c¢6 cong thie (13), trong d6 R*! 1a nhu dugc md ta & day dbi
v6i cac nhom thé trén R, ¢6 thé duoc didu ché tir hop chét c6 cong thirc (11) va hop
chat ¢6 cong thic (12) bang cach st dung diéu kién két hop Suzuki ma chuyén gia
trong linh vuc nay da biét va sin co trong tai liéu chuyén nganh. Hop chét c¢6 cong
thirc (14) ¢ thé duoc diéu ché tir hop chét ¢6 cong thirc (13) nhu dugc md ta trén so
dd 1, va c6 thé duogc st dung nhu dugc mo ta trén so dd 7 dé diéu ché hop chét c6

cong thuce (I).
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So dd 4
R*B(OH —0
0.0 COR (1(6) )2 " /COZR "y ;OH R4]7§
\S/ [ i
F —_——
15) (17) (18) (19)
CO,R COH
o) 0
H H
N N
) @
| I
R41 R4l
(20) (21)

Nhu duoc thé hién trén so dd 4, hop chit c6 cong thire (17) c6 thé duge diéu
ché tir hop chit c6 cong thie (15) va hop chét co cong thuc (16), trong d6 R 1a alkyl va
R*! 1a nhu duoc mé ta & day, bang cach st dung diéu kién két hop Suzuki ma chuyén
gia trong linh vuc ndy da biét va sin c6 trong tai liéu chuyén nganh. Hop chit ¢6 cong
thie (17) c6 thé dugc khir thanh hop chat c¢6 cong thie (18) bang cach st dung chét
kht nhu LiAlH4 trong dung moi nhu, nhung khong chi giéi han &, dietyl ete hodc
THE. Hop chit ¢ cong thirc (19) ¢6 thé dugc didu ché tir hop chét ¢6 cong thire (18)
bang cach st dung Dess-Martin periodinan hoic didu kién oxy héa Swern ma chuyén
gia trong linh vuc nay da biét va sin c6 trong tai liéu chuyén nganh. Hop chit c6 cong
thire (19) ¢6 thé dugc cho phan tng véi hop chét c6 cong thire (5) va chit khir dé tao
ra hop chat c6 cong thirc (20). Vi du vé& chit khir bao gdém natri borohydrua, natri
xyanoborohydrua, natri triaxetoxyborohydrua, xyanoborohydrua dugc mang trén
polyme, va cac chét twong tu. Phan tng thuong duoc thuc hién trong dung méi nhu,
nhung khong chi giéi han ¢, metanol, tetrahydrofuran, 1,2-dicloetan, va diclometan
hozc hdn hop cia ching. Hop chat c6 cong thirc (21) ¢6 thé dwoc didu ché tir hop chit
c6 cong thtre (20) nhu duoc md ta trén so dd 1, va co thé duoc st dung nhu dugc mo

ta trén so d6 7 dé didu ché hop chét c6 cong thire (D).
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So dd 5
CO,R COR
x! O‘RSOA
R30 R3O
22
1y @2 b @)

Nhu dugce thé hién trén so d6 5, hop chit c6 cong thire (22), trong d6 R 1a alkyl,
6 thé duoc chuyén hoa thanh hop chét c6 cong thirc (23) bing cach cho hop chit nay,
trong d6 X! 1a Cl, Br, I, hodc CF3SO;-, phan tng v6i hop chét c6 cong thirc R3%A-OH,
trong d6 R50A 1a 1H-pyrolo[2,3-b]pyridinyl, va chit xtc tac, c6 hodc khong c6 mit
bazo tht nhét. Vi du vé chat xtc téc bao gdbm phirc chat dong (I) triflometansulfonat

toluen, PdCly, Pd(OAc),, va Pdy(dba)s. Vi du vé bazo thir nhit bao gdm trietylamin,

N,N-diisopropyletylamin, Cs2CO3, Na;COs3, K3PO4, va hon hop ctia ching.

Hop chét ¢6 cong thire (22) con ¢ thé duoc chuyén héa thanh hop chit c¢6 cong
thire (23) bang cach cho hop chét nay, néu X' 1a CI, F, hodc NO,, phan mg véi hop
chét c6 cong thitc R°A-OH cung v6i bazo thir nhat. Vi du vé bazo thi nhét bao gém
trietylamin, N,N-diisopropyletylamin, Cs2COs, NaxCOs, K3POs4, va hdn hop cua

chung.

So dd 6

OH N
RY [
S .
- 0

(24)
COzR COH
o U
N H N
) (]
R4 | @7) R4 | (28)
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Hop chét c¢6 cong thic (18) ¢6 thé duge cho phan tng véi mesyl clorua va bazo
nhu, nhung khong chi gi6i han &, trietylamin, tiép d6 13 N-t-butoxycacbonylpiperazin,
dé tao ra hop chit c6 cong thirc (24). Hop chét c6 cong thire (25) ¢6 thé dugc didu ché
bang cach cho hop chét c6 cong thie (24) phan tng vdi trietylsilan va axit trifloaxetic.
Hop chat ¢6 cong thirc (25) ¢6 thé duge cho phan Gng véi hop chit ¢6 cong thuc (26)
va HK,PO4 dé tao ra hop chat ¢6 cong thirc (27) trong dung méi nhu, nhung khéng chi
giéi han o, dimetylsulfoxit. Hop chét c6 cong thic (28) c6 thé duoc didu ché tir hop
chat c6 cong thire (27) nhu duge mé ta trén So dd 1, va ¢ thé dwoc sir dung nhu duoc

md ta trén so dd 7 dé didu ché hop chét ¢6 cong thic (I).

So dd 7
1 1 (4), (8), (14),
Qo E 1 Q\S,Q £ 1 (21), (23). 0 0 E
) ) ol
DI Al "Bl pl” Al B! DI A > p!
(32) (33) €))

Nhu duoc thé hién trén so dd 7, hop chét co cong thire (32), ma co thé duoc
diéu ché nhu duoc md ta & ddy, co thé dugc chuyén hoa thanh hop chit c6 cong
thirc (33) bang cach cho hop chét nay phan tmg v6i amoniac. Hop chit c¢6 cong
thirc (33) c6 thé dugc chuyén héa thanh hop chat c6 cong thic (I) bang cach cho hop
chit nay phan tng véi hop chét c6 cong thire (4), (8), (14), (21), (23), (28), hodc (38)
va chat két hop, c6 hoac khong c6 mit bazo thir nhat. Vi du vé chét két hop bao gém
1-etyl-3-[3-(dimetylamino)propyl]-carbodiimit hydroclorua, 1,1'-cacbonyldiimidazol,
va benzotriazol-1-yl-oxytripyrolidinophosphoni hexaflophosphat. Vi du vé bazo th

nhit bao gdm trietylamin, N,N-diisopropyletylamin, 4-(dimetylamino)pyridin, va hdn

hop cua ching.
So do 8
bi§
0.0 E 0 0 E! z!" >l 0O o0 E
Y% 1 \ 7/ 1 )J\ \\S/’ y!
H .
Dl Al/ Bl Dl A{ Bl ]:)1 1A1 Bl
I
(32) (33) 2
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Hop chat ¢6 cong thire (33), duoc diéu ché nhu duge md ta trén so dd 7, ¢6 thé
duoc chuyén hoéa thanh hop chét c6 cong thire (I) bang cach cho hop chit nay phan
g v&i hop chét ¢6 cong thitc (34) va bazo thi nhét. Vi du vé bazo thi nhit bao gdm,
nhung khong chi gigi han &, natri hydrua, trietylamin, N,N-diisopropyletylamin, 4-

(dimetylamino)pyridin, va hén hop ctia chung.

So dd 9
N
[ j Os__OR O OH
CO,R N
o L (36) O N PN
F () )
(35) N N
I\R37 kRg’—/
(37) (38)

Nhu dugc thé hién trén so d6 9, hop chét ¢6 cong thuc (35), trong d6 L 13 O, ¢6
thé duoc cho phan tmg véi hop chét c6 cong thire (36), dé tao ra hop chat ¢6 cong thic
(37). Phan tng thuong dugc thuc hién ¢ nhiét do gia tang trong dung mdi nhu, nhung
khéng chi gi6i han &, dimetylsulfoxit, va c¢6 thé can st dung bazo nhu, nhung khong
chi gi6i han &, kali phosphat, kali cacbonat, va cac chét twong tu. Hop chét c6 cong
thuc (38) ¢6 thé duoc didu ché tir hop chét ¢ cong thirc (37) nhu duge md ta trén so
dd 1, va c6 thé dugc st dung nhu dugc mo ta trén so dd 7 dé diéu ché hop chét c6

cong thuc (I).

So dd 10

H
N N
Hij@ _— H)Ytj —_— [N] o [N] O’RSO
(39A) (39) b b
Y Y

(40) 41)

Hop chét ¢6 cong thuc (39), trong d6 Y 1a nhu duge mé ta & diy ddi véi cac

nhém thé trén RY, ¢6 thé duogc didu ché tir hop chit c6 cong thiic (39A), trong d6 X 1a
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halogenua hodc triflat, va Y-B(OH), bang cach st dung diéu kién két hop Suzuki ma
chuyén gia trong linh vuc nay da biét va sin co trong tai liéu chuyén nganh. Hop chat
¢ cong thirc (39) c6 thé duge cho phan ung véi tert-butyl piperazin-1-carboxylat va
chét khr nhu natri triaxetoxyborohydrua dé tao ra hop chét c6 cong thirc (40). Phan
ung thuong dugce thuc hién trong dung moéi nhu, nhung khong chi gigi han &, metylen
clorua. Hop chét c6 cong thirc (41) ¢6 thé duge didu ché tir hop chét c6 cong thire (40)
bang cach cho hop chit nay phan tng v6i R3°X, trong d6 X 1a halogenua, va NaH
trong dung mdi nhu N,N-dimetylformamit, va sau d6 chit tao ra c6 thé duogc xir 1y
bang trietylsilan va axit trifloaxetic trong diclometan. Hop chit ¢6 cong thirc (41) ¢6
thé duoc st dung nhu dugc md ta trén so dd 9, trong d6 CHoRY” 14 nhu duge thé hién

trong cong thac (41).

Sodd 11

R31

A H
H O R N O g
Cre, e GL -

50
N S
H R31 TR37 R31J\R37
(42) (43)

Nhu dugc thé hién trén so dd 11, piperazin-2-on dugc thé, trong d6 R 1a alkyl,
c6 thé duoc cho phan tng v&i hop chit co cong thirc (6a) va chit khir nhu natri
triaxetoxyborohydrua trong diclometan dé tao ra hop chét c¢6 cong thic (42). Hop chét
c6 cong thuc (42) co thé duge khir thanh hop chét ¢6 cong thie (43) bang cach sir
dung chat khir nhu, nhung khong chi gigi han ¢, lithi nhém hydrua trong dung moi
nhu, nhung khong chi gii han &, tetrahydrofuran. Hop chit c6 cong thirc (43) c6 thé
dugc st dung nhu dugc mo ta trén So dd 9 trong d6 CH,R* 1a nhu duoc thé hién trong

cong thtrc (43).
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So do 12
1 Yl Yl Q)<
E S L-OH El Ao P
HzN\(IS? _A! . H_N\(é? | _Al B
6 D! 6 D!
2 (40) P
Y! %5
vl 0 Oy -OH E! PN _PZ
1 -0 H | o 0
E X L\O/P\O T~ O Os N _Al
H,N Q I 1 /< ~ | I
N A ﬁ N J~7 0 D!
I 1 30 (\/\rj/
O D (41A) R N \Nl (42)
(41) o H R30
1
E! 1 L gﬂ)
- H o X707 TOH
(@) N\g /A1
1
0 o D!
T~
(Nm/ (43)
N
H R30

Hop chét c¢6 cong thuc (43), 1a dai dién ctia hop chit co cong thire (I), ¢6 thé
duoe didu ché nhu dugc thé hién trén so dd 12. Hop chit ¢6 cong thire (39), trong d6 L
1aR!, OR!, hoic NHR!; va A!, E!, Y!, va D' 1a nhu duoc md ta ¢ ddy, c6 thé dugc cho
phan tng véi di-tert-butyl diisopropylphosphoramidit va tetrazol dé tao ra hop chét c6
cong thuc (40). Phan tng thuong dugce thyc hién trong dung mdéi nhu, nhung khong
chi gidi han 6, tetrahydrofuran, & nhiét do thép truge khi 1am 4m t6i nhiét do trong
phong. Hydro peroxit ¢6 thé duoc thém truc tiép vao hdn hop phan tng dé tao ra hop
chét c6 cong thirc (41). Phan tng thudng duoc thuc hién & nhiét d6 trong phong. Hop
chét c6 cong thirc (41) c6 thé dugc két hop v6i hop chit ¢ cong thire (41A), trong dé
R 14 nhu dugc md ta & ddy, bang cach sir dung didu kién két hop da biét dbi voi
chuyén gia trong linh vuc niy va da duoc boc 16 trong tai liéu chuyén nganh dé tao ra
hop chét co cong thirc (42). Hop chét c6 cong thirc (42) ¢6 thé duge cho phan tng véi
axit, nhu, nhung khong chi gidi han ¢, axit trifloaxetic, dé tao ra hop chét co cong thirc
(43), 1a dai dién cua céc hop chét theo sang ché. Phan ung thuong duoc thuc hién

trong dung moi nhu, nhung khong chi gigi han ¢, diclometan.

-101-



23157

N
So dd 13
1 y! El ] S B, El ’ N
E B H O H O
H o | e O IS o NS
0, Nl _ Al [l Il

R (¢}
R3O ?/O ;4/0
PAL =
o \O o= \0

E! B
\ 1
B oo | .
O Nl _A
I
0 0 D!
—_————
anid |
—
N N (46)
) R’,O
(l) OH
~
%
o on

Hop chat ¢6 cong thuc (46), 1a dai dién ctia hop chét c6 cong thic (TI1), c6 thé
dugc diéu ché nhu dugce thé hién trén so dd 13. Hop chét ¢ cong thire (44), trong d6
Al, BL, EL Y1, D!, va R 1a nhu dugc mé ta & ddy, c6 thé duoc xtt Iy bang di-tert-butyl
clometyl phosphat vGi sy ¢6 mat cia bazo nhu, nhung khong chi giéi han &, N,N-
diisopropyletylamin, dé tao ra hop chét c6 cong thirc (45) va hop chét c6 cong thirc
(45A). Phan Gng thuong duge thuc hién & nhiét do gia tang, tuy y bang céach st dung
10 vi so6ng, trong dung moi nhu, nhung khong chi giéi han ¢, diclometan. Hop chét ¢6
cong thire (45) ¢6 thé duge cho phan mg véi axit, nhu, nhung khong chi gidi han 6,
axit trifloaxetic, dé tao ra hop chét c6 cong thirc (46), 1a dai dién ctia hop chét theo
sang ché. Phan Gmg thudng duoc thuc hién trong dung moi nhu, nhung khong chi gidi

han ¢, diclometan.

Céc vi du dudi day duoc thé hién dé dua ra cai dugc cho 1a viéc md ta hitu ich
nhat va dé hiéu nhat v& quy trinh va khia canh khai niém theo sang ché. Cac hop chét
duoc 14y 1am vi du dugc goi tén bang cich sir dung chuong trinh ACD/ChemSketch,
phién ban 5.06 (05 June 2001, Advanced Chemistry Development Inc., Toronto,
Ontario), ACD/ChemSketch, phién ban 12.01 (13 May 2009), Advanced Chemistry
Development Inc., Toronto, Ontario), hodc ChemDraw®, phién ban 9.0.5
(CambridgeSoft, Cambridge, MA). Céc hop chét trung gian duoc goi tén bang cach st
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dung chuong trinh ChemDraw® Ver. 9,0,5 (CambridgeSoft, Cambridge, MA). Cac
hop chat theo vi du 1-3 1a cac hop chét theo sang ché. Cac hop chét theo vi du 4-7

duogc dua ra nham muc dich so sanh.

Vidul

{5-[5-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-2-
{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino}-3-nitrophenyl)sulfonyl]-
carbamoyl}phenoxy]-7H-pyrolo[2,3-b]pyridin-7-yl}metyl dihydro phosphat

Vidu 1A

Metyl 4,4-dimetyl-2-(triflometylsulfonyloxy)xyclohex-1-encarboxylat

Huyén phu chita NaH (dugc rira trudc bang hexan, 17g) trong diclometan
(700ml) duoc bd sung 3,5-dimetyl-2-metoxycacbonylxyclohexanon (38,5g) theo kiéu
nhé giot & 0°C. Sau khi khudy trong 30 phut, hdn hop nay duoc lam lanh dén -78°C va
anhydrit trifloaxetic (40ml) dugc thém vao. Hdn hop phan tmg dugc 1am 4m dén nhiét
d6 trong phong va khudy trong 24 gio. L6p hitu co duge rira bing nude mubdi, 1am kho

(Na2SO4), loc va cd dé tao ra hop chat néu ¢ d& muc nay.
Vidu 1B
Metyl 2-(4-clophenyl)-4,4-dimetylxyclohex-1-encarboxylat

Hop chét thu duge tir Vi du 1A (62,15g), axit 4-clophenylboronic (32,24¢g), CsF
(64g) va tetrakis(triphenylphosphin)paladi (0) (2g) trong dimetoxyetan /metanol
(600ml, 2:1) duoc gia nhiét dén 70°C trong 24 gid. Hn hop nay duoc cd. Ete (4x
200ml) duoc thém vao va hon hop nay dugc loc. Dung dich ete thu gom dugc co dé
tao ra san pham.
Vidu 1C
(2-(4-Clophenyl)-4,4-dimetylxyclohex-1-enyl)metanol

Hbn hop bao gdm LiBH4 (13g), hop chit thu duge tir Vi du 1B (53,8g) va ete
(400ml), duge bd sung metanol (25ml) tir tir bang xy lanh. Hdn hop nay dugce khudy &
nhiét do trong phong trong 24 giv. Hon hop phan Gng duge t6i biang dung dich HCI
IN, két hop lam lanh bang nudc d4. Hon hop nay dugc pha lodng bang nude va chiét

bang ete (3 x 100ml). Phan chiét duoc lam kho (NaxSOs), loc va ¢b. Ba duoge tinh ché
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bang phuong phép sic ky nhanh, rira giai bang 0-30% etyl axetat trong hexan dé tao ra

hop chét néu & d& muc nay.

Vidu 1D

rt-Butyl 4-((2-(4-clophenyl)-4,4-dimetylxyclohex-1-enyl)metyl)piperazin-1-carboxylat
Metansulfonyl clorua (7,5ml) dugc bd sung qua xy lanh vao hop chét thu dugc

tr Vi du 1C (29,3g) va trietylamin (30ml) trong CH>Cl, (500ml) & 0°C, va hon hop

nay duoc khudy trong 1 phit. N-t-butoxycacbonylpiperazin (25g) duoc thém vao va

hdn hop nay duoc khudy & nhiét do trong phong trong 24 gid. Huyén phu duoc rira

bang nuéc mudi, lam kho, (Na2SO4), loc va cb. Ba dugc tinh ché bing phuong phép

sdc ky nhanh, rira giai bang 10-20% ety axetat trong hexan dé tao ra hop chit néu ¢ dé

muc nay.
Vidu IE
1-((2-(4-Clophenyl)-4,4-dimetylxyclohex-1-enyl)metyl)piperazin

Hop chat thu duge tir Vi du 1D (200mg) va trietylsilan (1ml) duoc khudy trong
diclometan (15ml) va axit trifloaxetic (15ml) trong 1 gid. Hon hop nay duoc cb, hip
thu trong etyl axetat, rira hai 1in bang dung dich NaH,POs trong nude va nude mudi,

va lam kho (Na2S04), loc va ¢ dé tao ra hop chit néu & dé muc nay.
Vidu IF
5-Bromo-1-(triisopropylsilyl)-1H-pyrolo[2,3-b]pyridin

Hon hop bao gdébm  5-bromo-1H-pyrolo[2,3-b]pyridin  (15,4g) trong
tetrahydrofuran (250ml) dugc bd sung dung dich lithi hexametyldisilazit 1M trong
tetrahydrofuran (86ml), va sau 10 phtt, triisopropylclosilan (18,2ml) duoc thém vao.
Hdn hop nay duoc khudy & nhiét d6 trong phong trong 24 gid. Hon hop phan Gng nay
dugc pha lodng bang ete va dung dich tao ra dugc rira hai 1an bang nudc. Phan chiét
duge 1am kho (NaS04), loc va cd. Ba dugce tinh ché biang phuong phap sic ky nhanh,

rira giai bang 10% etyl axetat trong hexan dé tao ra hop chét néu & dé muc nay.
Vidu 1G

1-(Triisopropylsilyl)-1H-pyrolo[2,3-b]pyridin-5-ol
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Hdn hop bao gdm hop chét thu duoc tir Vi du 1F (24,3g) trong tetrahydrofuran
(500ml) & -78°C dugc bd sung dung dich BuLi 2,5M (30,3ml). Sau 2 phit,
trimetylborat (11,5ml) duoc thém vao va hdn hop nay dugce dé ting nhiét d6 dén nhiét
d6 trong phong trong 1 gid. Hdn hop phan tng nay duge rét vao nudc, chiét 3 1an
bang etyl axetat, va phan chiét thu gom duogc rira bing nude mudi va cd. San pham thd
duoc hip thu trong tetrahydrofuran (200ml) & 0°C, va dung dich NaOH 1M (69ml)
duge thém vao, tiép do 1a dung dich H202 30% (8,43ml), va dung dich duoc khudy
trong 1 gid. Nax$203 (10g) duge thém vao, va d6 pH dugc didu chinh dén gia tri 4-5
bang dung dich HC1 dam dic va NaH,POq ran. Dung dich dugc chiét 2 1an bang etyl
axetat, va phén chiét thu gom duogc ria béng nude mudi, 1am kho (NaxS0s4), loc va co.
B3 duoc tinh ché bang phuong phap sic ky nhanh, rira giai bang 5-25% etyl axetat
trong hexan dé tao ra hop chét néu ¢ d& muc nay.

Vidu 1H
Metyl 2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)-4-flobenzoat

Hon hop bao gém hop chét thu duoc tir Vi du 1G (8,5 g), metyl 2,4-diflobenzoat
(7,052) va K3POq4 (9,32g) trong diglym (40ml) & 115 °C dugc khudy trong 24 gid. Hon
hop phan tng duoc lam ngudi, pha lodng bang ete (600ml), va rira hai lan bing nudc,
va nude mubi, va co. Ba duoc tinh ché bing phuong phép sic ky nhanh, rira giai bang
2-50% etyl axetat trong hexan dé tao ra hop chit néu & dé muyc nay.

Vidu 11
Metyl 2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)-4-(4-((2-(4-clophenyl)-4,4-
dimetylxyclohex-1-enyl)metyl)piperazin-1-yl)benzoat

Hdn hop bao gdm hop chat thu dugc tir Vi du 1H (1,55g), hop chit thu dugc tir
Vidu 1E (2,42g) va HK2POq (1,42g) trong dimetylsulfoxit (20ml) & 135°C dugc khudy
trong 24 gid. Hon hop phan tng duge 1am ngudi, pha lodng bang ete (400ml), va rira 3
lan béng dung dich NaOH IM trong nudc, va nudc mudi, va cd. Ba dugc tinh ché
bang phuong phép sic ky nhanh, rira giai bang 10-50% etyl axetat trong hexan dé tao

ra hop chat néu ¢ dé muc nay.
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VidulJ

Axit 2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)-4-(4-((2-(4-clophenyl)-4,4-
dimetylxyclohex-1-enyl)metyl)piperazin-1-yl)benzoic

Hop chét thu duoc tir Vi du 1I (200mg) trong dioxan (10ml) va dung dich
NaOH IM (6ml) & 50°C duoc khudy trong 24 gid. Hon hop phan ung duoc lam ngudi,
cho vao dung dich NaH,PO4 trong nude va chiét 3 1an bing etyl axetat. Phén chiét thu

gom duoc rira bang nudec mudi va cd dé tao ra hop chét ndu & dé muc nay.
Vidu IK
(4-Metoxyxyclohexyl)metanamin

(4-Metoxyphenyl)metanamin (1,0g) trong etanol (10ml) duge xu ly bang 5%
Rh-ALOs (99,8mg, 0,048mmol) trong khi quyén Ha (500psi (345kPa)) & 50°C trong 16
gidr. 5% Rh-ALOs bd sung (0,4g) duoc thém vao. Hon hop tao ra dugc khudy trong khi
quyén H, (500psi (345kPa)) & 60°C trong 2 gid. Chét tan duge loc ra va phan loc dugce
cd dé tao ra hdn hop bao gdm san phdm cis va trans dudi dang dau, duge st dung &
bude tiép theo ma khong can tinh ché thém.

Vidu 1L

Trans-4-((4-metoxyxyclohexyl)metylamino)-3-nitrobenzensulfonamit
4-Flo-3-nitrobenzensulfonamit (1,098g) va hop chit thu duoc tir vi du 1K (1g)

trong tetrahydrofuran (20ml) duoc xt Iy bang N,N-diisopropyletyl-amin (0,871ml)

qua dém. Hon hop phan mg duoc cd va ba dugce tinh ché bang phuong phép sic ky

pha dao, rira giai bang 40-55% axetonitril trong 0,1% axit trifloaxetic trong nuéc trong

25 phut.

Vidu IM

Trans-4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl} piperazin-1-yl)-N-

[(4-{[(4-metoxyxyclohexyl)metyl]amino}-3-nitrophenyl)sulfonyl]-2-(1H-pyrolo[2,3-

b]pyridin-5-yloxy)benzamit

Hdn hop bao gdm hop chit thu duge tir vi du 1L (35mg), hop chét thu dugc tir
vi du 1J  (53mg), 4-dimetylaminopyridin  (46mg) va  l-etyl-3-[3-

(dimetylamino)propyl]-carbodiimit hydroclorua (21,5mg) trong diclometan dugc
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khudy qua dém va co. Ba duoc tinh ché bing phuong phap HPLC pha déo, rira giai
bang 40% - 70% axetonitril trong 0,1% axit trifloaxetic trong nudc trong 40 phut. Cac
phan doan can thiét duoc cd dé loai bod axetonitril, trung hoa béng NaHCO3 va chiét
bang diclometan. L6p hitu co duoc 1am kho bang NaxSOa, loc, ¢b va lam kho dé tao ra
hop chit néu ¢ dé muc nay. "H NMR (500MHz, dimetylsulfoxit-de) & 11,69 (s, 1 H),
11,37 (s, 1 H), 8,52 - 8,62 (m, 2 H), 8,04 (d, 1 H), 7,79 (dd, 1 H), 7,47 - 7,55 (m, 3 H),
7,34 (d, 2 H), 7,02 - 7,09 (m, 3 H), 6,68 (dd, 1 H), 6,39 (dd, 1 H), 6,19 (d, 1 H), 3,21 -
3,27 (m, 5 H), 3,02 - 3,12 (m, 5 H), 2,75 (s, 2 H), 2,20 (s, 4 H), 2,14 (s, 2 H), 1,93 -
2,04 (m, 4 H), 1,79 (d, 2 H), 1,55 - 1,65 (m, 1 H), 1,38 (t, 2 H), 0,97 - 1,12 (m, 4 H),
0,92 (s, 6 H).

Vidu IN

{5-[5-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-2-
{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino }-3-nitrophenyl)sulfonyl]-
carbamoyl } phenoxy]-7H-pyrolo[2,3-b]pyridin-7-yl }metyl dihydro phosphat

Dung dich chira hop chét thu duoc tir vi du 1M (1,2g) trong axetonitril (20ml)
duoc bd sung di-tert-butyl clometyl phosphat (1,1g) va N,N-diisopropyletylamin
(1,2ml). Hon hop nay duoc gia nhiét trong thiét bi tdng hop vi séng Biotage & 80°C
trong 1,5 gid va cb. Bi duoc hoa tan trong diclometan (5Sml), x&r Iy bang axit
trifloaxetic (5ml) trong 1 gid va c¢d. Ba dugc tinh ché bing phuong phap sic ky pha
dao, va duoc rira giai bang 40% - 65% axetonitril trong 0,1% axit trifloaxetic trong
nude dé tao ra hop chit néu & d& muc nay dudi dang mudi cua axit trifloaxetic. 'H
NMR (300MHz, DMSO-ds) & ppm 8,73 (d, 1 H), 8,60 (t, 1 H), 8,53 (d, 1 H), 8,46 (d, 1
H), 7,98 (d, 1 H), 7,81 (dd, 1 H), 7,57 (d, 1 H), 7,40 (d, 2 H), 7,15 (d, 1 H), 7,09 (d, 2
H), 6,85 (d, 1 H), 6,79 (dd, 1 H), 6,46 (d, 1 H), 6,25 (d, 2 H), 3,28 (m, 4 H), 3,22 (s, 3
H), 3,03 (m, 3 H), 2,25 (m, 3 H), 2,01 (m, 5 H), 1,78 (m, 3 H), 1,61 (m, 2 H), 1,46 (m,
4 H), 1,03 (m, 6 H), 0,95 (s, 6 H).

Vidu?2

(5-{5-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl} piperazin-1-yl)-2-
[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]phenyl } sulfonyl)-
carbamoyl]phenoxy}-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat
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Vidu2A
3-Nitro-4-((tetrahydro-2H-pyran-4-yl)metylamino)benzensulfonamit

Hdn hop bao gém 4-flo-3-nitrobenzensulfonamit (2,18g), 1-(tetrahydropyran-4-
ylmetylamin (1,14g) va trietylamin (1g) trong tetrahydrofuran (30ml) duoc khudy qua
dém, trung hoa bang dung dich HCI ddm dic va cd. Bi dugc tao huyén phu trong etyl
axetat va chat két tia dugc thu hoi, ria béng nude va 1lam kho dé tao ra hop chit néu &

dé muc nay.
Vidu 2B

4-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl} piperazin-1-yl)-N-({3-
nitro-4-[ (tetrahydro-2H-pyran-4-ylmetyl)amino]phenyl } sulfonyl)-2-(1H-pyrolo[2,3-
b]pyridin-5-yloxy)benzamit

Hop chét thu duogc tir vi du 17 (3,39g), hop chét thu duoc tir vi du 2A (1,87g),
l-etyl-3-[3-(dimetylamino)propyl]-carbodiimit ~ hydroclorua  (2,39g) va  4-
dimetylaminopyridin (1,09g) duoc khudy trong CH>Cla (40ml) trong 24 gio. Bi duoc
tinh ché bang phuong phap sic ky nhanh, rira giai bang 25-100% etyl axetat trong
hexan, sau d6 10% metanol trong etyl axetat cing v6i 1% axit axetic dé tao ra san
phdm dudi dang chét rin mau tring. '"H NMR (300MHz, dimetylsulfoxit-de) 11,65
(brs, 1H), 8,55 (br s, 1H), 8,04 (d, 1H), 7,89 (dd, 1H), 7,51 (m, 3H), 7,33 (d, 2H), 7,08
(m, 1H), 7,04 (d, 2H), 6,68 (dd, 1H), 6,39 (d, 1H), 6,19 (d, 1H), 3,84 (m, 1H), 3,30 (m,
4H), 3,07 (m, 4H), 2,73(m, 2H), 2,18 (m, 6H), 1,95 (m, 2H), 1,61 (dd, 2H), 1,38 (m,
2H), 1,24 (m, 4H), 0,92 (s, 6H).

Vidu2C

(5-{5-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl }piperazin-1-yl)-2-
[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]phenyl } sulfonyl)-
carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat

Hop chét néu & d& muc nay duogc didu ché theo phwong phap duoc mb ta trong
vi du IN bang cach thay hop chit thu duogc tir vi du 1M bang hop chat thu duge tir vi
du 2B. '"H NMR (300MHz, DMSO-Ds) & ppm 8,72 (d, 1 H), 8,61 (t, 1 H), 8,53 (t, 1
H), 8,46 (d, 1 H), 7,98 (d, 1 H), 7,82 (dd, 1 H), 7,57 (d, 1 H), 7,39 (d, 2 H), 7,19 (d, 1
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H), 7,09 (d, 2 H), 6,84 (d, 1 H), 6,79 (dd, 1 H), 6,46 (d, 1 H), 6,25 (d, 2 H), 3,85 (m, 6
H), 3,29 (m, 8 H), 2,23 (m, 3 H), 2,03 (s, 3 H), 1,89 (m, 2 H), 1,62 (m, 3 H), 1,46 (t, 2
M), 1,27 (m, 3 H), 0,95 (s, 6 H).

Vidu3

(5-{5-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl } piperazin-1-yl)-2-
[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl } sulfonyl)-
carbamoyl|phenoxy}-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat

Vidu3A
1,6-Dioxaspiro[2,5]octan-2-cacbonitril

Hdn hop bao gdém tetrahydropyran-4-on (10ml) va cloaxetonitril (6,4ml) trong
tert-butanol (10ml) duoc khudy trong 10 phut. Dung dich nay dugc bd sung dung dich
chtra kali tert-butoxit (12,11g) trong 200ml tert-butanol & nhiét d§ trong phong trong
40 phut. Hdn hop phéan tmg dugc khudy trong 16 gid, pha lodng bing nudc va toi tir tir
bang dung dich HCI 1N trong nuéc. Dung mdi duoc loai bo ting phan bing phuong
phép 1am bay hoi quay. Sau d6, hdn hop nay duoc chiét bing ete (5x 200ml). Phin
chiét thu gom duogc rira bing nude mudi, 1am khd bang MgSOs, loc, va phén loc duoc
cd va tinh ché bing phuong phap sic ky nhanh trén silic oxit, c6 sit dung etyl

axetat:hexan (3:7 dén 1:1) dé tao ra hop chit néu & dé muc nay.
Vidu 3B
2-(4-Flotetrahydro-2H-pyran-4-yl)-2-hydroxyaxetonitril

Hop chit thu duoc tir vi du 3A (11,5g) trong diclometan (40ml) trong lo
polypropylen duoc xir Iy bang 70% hydro florua-pyridin (10,4ml) theo kiéu nhé giot &
0°C. Dung dich duoc dé ting nhiét do dén nhiét do trong phong trong 3 gid, va khudy
trong trong 1,5 gid nita. Hon hop phan tng duoc pha lodng bing etyl axetat (200ml)
va rét vao dung dich NaHCO3 bio hoa trong nuée. NaHCO; rin bd sung duoc st dung
can than cho t&i khi su sui bot dung lai. Lop hitu co dugce tach ra, va 16p nudc dugce
chiét 3 1in bang etyl axetat bo sung (mdi 14n 150ml).Lép hitu co thu gom duoc ria
bang dung dich HCI 5% (mdi 1an 50ml, hai 14n), nudc mudi, 1am kho bang MgSOa, loc

va cd dé tao ra san pham mong muon, dugc su dung truc ti€p ¢ budce ti€p theo.
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Vidu3C
(4-Flotetrahydro-2H-pyran-4-yl)metanol

Hop chat thu dugc tir vi du 3B (11,7g, 74mmol) trong 2-propanol (150ml) va
nude (37,5ml) duge lam lanh dén 0°C. Dung dich nay duoc bd sung NaBH, (4,20g,
111mmol). Dung dich dugc khudy va dé ting nhiét do dén nhiét do trong phong trong
3 gio. Hon hop duge t6i bing axeton va khudy trong 1 gid nita. Chét 16ng trong subt
dugc tach ra khoi chit ran bang cach ling gan. Etyl axetat bd sung (2x 100ml) duge st
dung dé rira chit rdn va hdn hop nay duoc ling gan. Dung dich hitu co thu gom dugc
cd. Ba duoc tinh ché bang phuong phap sic ky nhanh, rira giai bang etyl axetat:hexan

(1:1) dé tao ra hop chéit néu & dé& muc nay.
Vidu 3D
4-((4-Flotetrahydro-2H-pyran-4-yl)metoxy)-3-nitrobenzensulfonamit

Hop chét thu duoc tir vi du 3C (2,0g) va 4-flo-3-nitrobenzensulfonamit (2,84 g)
trong tetrahydrofuran (30ml) dwoc xir Iy bang NaH 60% (1,377g) qua dém. Hdn hop
nay duoc rét vao nuée, trung hoa bang dung dich HCI 10% va chiét 3 1an bang etyl
axetat. Lép hitu co thu gom dugce ria béng nude mudi, 1am khod béng MgSOs4, loc va
cd. Bi duoc nghién véi hdn hop bao gbm etyl axetat va hexan dé tao ra hop chit néu &

dé muc nay.
Vidu3E

4-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-N-({4-
[(4-flotetrahydro-2H-pyran-4-yl)metoxy|-3-nitrophenyl } sulfonyl)-2-(1H-pyrolo[2,3-
b]pyridin-5-yloxy)benzamit

Hop chit néu & d& muc nay duoc diéu ché theo phuong phéap dugc md ta trong
vi du 1M bang céch thay hop chét thu duoc tir vi du 1L bang hop chét thu duogc tir vi
du 3D. 'H NMR (dimetylsulfoxit-de) 11,64 (s, 2H), 8,33 (s, 1H), 8,00-8,01 (m, 2H),
7,39-7,57 (m, 4H), 7,33 (d, ] = 8,24 Hz, 2H), 7,03 (d, ] = 8,54 Hz, 2H), 6,65 (dd, J =9,
1,98 Hz, 1H), 6,37-6,38 (m, 1H), 6,19 (d, J = 1,53 Hz, 1H), 4,35 (d, J = 20,75 Hz, 2H),
3,74-3,78 (m, 2H), 3,55-3,60 (m, 2H), 3,07 (br, 4H), 2,80 (br, 2H), 2,25 (br, 4H), 2,13
(br, 2H), 1,81-1,94 (m, 6H), 1,38 (t, J = 6,26 Hz, 2H), 0,91 (s, 6H).
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Vidu 3F

(5-{5-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-ylJmetyl } piperazin-1-yl)-2-
[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl } sulfonyl)-
carbamoyl]phenoxy}-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat

Hop chit néu & d& muc nay duoc diéu ché theo phuwong phap dugc mo ta trong
vi du 1IN bang cach thay hop chét thu duogc tir vi du 1M bang hop chat thu duoc tir vi
du 3E. 'TH NMR (300MHz, DMSO-ds) & ppm 8,72 (d, 1 H), 8,43 (d, 1 H), 8,36 (d, 1
H), 8,09 (dd, 1 H), 7,95 (d, 1 H), 7,59 (d, 1 H), 7,53 (d, 1 H), 7,40 (d, 2 H), 7,09 (d, 2
H), 6,84 (d, 1 H), 6,80 (dd, 1 H), 6,49 (d, 1 H), 6,25 (d, 2 H), 4,42 (d, 3 H), 3,79 (m, 6
H), 2,21 (m, 3 H), 2,03 (s, 3 H), 1,85 (m, 6 H), 1,46 (t, 2 H), 0,95 (s, 6 H).
Vidu4
3-[(4-{[4-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-
2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl]sulfamoyl}-2-nitrophenyl)amino]-2,2-
dimetylpropyl dihydro phosphat
Vidu4A
4-(3-Hydroxy-2,2-dimetylpropylamino)-3-nitrobenzensulfonamit

Hop chét néu & dé muc nay duoc didu ché nhu dugc mo ta trong vi du 2A bang
cach st dung 3-amino-2, 2-dimetylpropan-1-ol thay cho (tetrahydro-2H-pyran-4-
yl)metanamin.
Vidu4B
Di-tert-butyl 2,2-dimetyl-3-(2-nitro-4-sulfamoylphenylamino)propyl phosphat

Dung dich chtta hop chét thu duoc tir vi du 4A (540mg) trong tetrahydrofuran
(5ml) dugc bd sung di-tert-butyl diisopropylphosphoramidit (0,84ml) va 1H-tetrazol
0,45 M (7,91ml) ¢ 0 °C. Hon hop nay dugc khudy & nhiét do trong phong trong 1,5 gior
va lam lanh dén 0°C. Dung dich hydro peroxit 30% (0,82ml) dugc thém vao. Hon hop
nay duogc khudy & nhiét do trong phong trong 30 phut. Nudc da va natri bissulfit (1,1g)
dugce thém vao. Hbn hop tao ra duoc pha lodng bang diclometan va 16p hitu co duge

rira k¥ bang nudce cho téi khi 16p nude c¢6 dd pH trung tinh. Lép hitu co duge 1am kho
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bang NaySOs, loc va cd. Bi duoc tinh ché bang phuong phap sic ky nhanh, rira giai

bing 0 - 66% etyl axetat trong diclometan dé tao ra hop chét néu ¢ dé muc nay.
Vidu 4C
3-(4-(N-(2-(1H-Pyrolo[2,3-b]pyridin-5-yloxy)-4-(4-((2-(4-clophenyl)-4,4-
dimetylxyclohex-1-enyl)metyl)piperazin-1-yl)benzoyl)sulfamoyl)-2-
nitrophenylamino)-2,2-dimetylpropyl di-tert-butyl phosphat

Hop chit néu & dé& muc nay duoc diéu ché nhu dugc md ta trong vi du 1M béng
cach st dung hop chét thu duoc tr vi du 4B thay cho hop chét thu duoc tir vi du 11,
Vidu 4D
3-[(4-{[4-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-ylJmetyl } piperazin-1-yI)-
2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl|sulfamoyl}-2-nitrophenyl)amino]-2,2-
dimetylpropyl dihydro phosphat

Hop chét thu duoc tir vi du 4C (250mg) trong diclometan (25ml) ¢ 0 °C duoc
xtr 1y bang axit trifloaxetic (4ml). Hon hop nay dugc khudy & 0°C trong 30 phit va &
nhiét do trong phong trong 1 git va c6. Ba dugc hoa tan trong axetonitril va dung dich
NaHCO3 bio hoa duge bd sung cho téi khi do pH=9, tiép d6 bd sung dung dich
NaxCO;3 bio hoa (0,5ml). Hon hop nay duge ¢b va ba dugc tinh ché bang phuong phap
HPLC va ria giai bang 30% - 70% metanol trong nudc dé tao ra hop chit néu & dé
muc ndy. 'H NMR (400MHz, DMSO-ds) & ppm 8,41 (s, 1 H), 8,21 (s, 1 H), 7,83 (d, 1
H), 7,52 (d, 1 H), 7,25 - 7,42 (m, 4 H), 6,89 - 7,09 (m, 4 H), 6,64 (s, 1 H), 6,29 (d, 1
H), 6,08 (d, 1 H), 2,91 - 3,12 (m, 6 H), 2,68 - 2,79 (m, 2 H), 2,06 - 2,26 (m, 6 H), 1,88
- 1,99 (m, 2 H), 1,37 (s, 2 H), 0,67 - 0,98 (m, 12 H).
Vidu5
Trans-4-[(4-{[4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl}-
piperazin-1-yl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl|sulfamoyl }-2-
nitrophenoxy)metyl]xyclohexyl dihydro phosphat
Vidu5A

Trans-4-(4-(tert-butyldimetylsilyloxy)xyclohexyl)metoxy)-3-nitrobenzensulfonamit
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Hop chét néu & dé muc nay duogc didu ché nhu duoc md ta trong vi du 3D bang
cich thay hop «chit thu duoc tr vi du 3C bing trans-(4-(tert-
butyldimetylsilyloxy)xyclohexyl)metanol (dwgc diéu ché theo phuong phap néu trong
WO 2008/124878).

Vidu 5B
4-((Trans-4-hydroxyxyclohexyl)metoxy)-3-nitrobenzensulfonamit

Dung dich chtra hop chét thu duoc tir vi du 5A (630mg) trong metanol (5ml) va
diclometan (5ml) duoc xtr ly bang dung dich HC1 dam dic (1,5ml) trong 1 gio va hdn
hop nay duoc ¢6. Bd dugc lam khé trong chan khong dé tao ra hop chét néu & d& muc
nay.

Vidu5C
Di-tert-butyl trans-4-((2-nitro-4-sulfamoylphenoxy)metyl)xyclohexyl phosphat

Hop chét néu & dé muyc nay dugc diéu ché nhu duge md ta trong vi du 4B bing
cach su dung hop chét thu duoc tir vi du 5B thay cho hgp chét thu duoc tr vi du 4A.
Vidu 5D
Trans-4-((4-(N-(2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)-4-(4-((2-(4-clophenyl)-4,4-
dimetylxyclohex-1-enyl)metyl)piperazin-1-yl)benzoyl)sulfamoyl)-2-
nitrophenoxy)metyl)xyclohexyl di-tert-butyl phosphat

Hop chét néu & dé muc nay duoc diéu ché nhu duge mé ta trong vi du 1M bang
cach st dung hop chét thu duoc tir vi du 5C thay cho hop chét thu duoc tr vi du 1L.
Vidu 5E
Trans-4-[(4-{[4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl}-
piperazin-1-yl)-2-(1H-pyrolo[2,3-b]pyridin-5-yloxy)benzoyl]sulfamoyl }-2-
nitrophenoxy)metyl|xyclohexyl dihydro phosphat

Hop chit néu & dé muc nay duoc didu ché nhu duge mé ta trong vi du 4D bing
cach st dung hop chét thu duoc tir vi du 5D thay cho hop chit thu duoc tir vi du 4C.
'"H NMR (400MHz, DMSO-ds) & ppm 11,61 (s, 1 H), 8,09 (s, 1 H), 7,90 (s, 1 H), 7,65
- 7,80 (m, 1 H), 7,59 (d, 1 H), 7,20 - 7,41 (m, 4 H), 6,97 - 7,08 (m, 3 H), 6,49 - 6,66
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(m, 1 H), 6,21 - 6,30 (m, 2 H), 3,73 - 3,97 (m, 2 H), 2,98 (s, 4 H), 2,69 (d, 2 H), 2,14
(s, 7H), 1,94 (s, 2 H), 1,57 - 1,81 (m, 3 H), 1,37 (s, 2 H), 1,11 (d, 4 H), 0,91 (s, 6 H).

Vidu6

4-(4-{[2-(4-Clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-yl)-N-({4-
[(3-hydroxy-2,2-dimetylpropyl)amino]-3-nitrophenyl} sulfonyl)-2-(1H-pyrolo[2,3-
b]pyridin-5-yloxy)benzamit

Hop chét néu ¢ d& muc nay duoc diéu ché nhu duge mo ta trong vi du IM bang
céch str dung hop chét thu duoc tir vi du 4A thay cho hop chét thu duoc tir vi du 1L.
'H NMR (500MHz, dimetylsulfoxit-de) & 11,68 (s, 1H), 11,35 (s, 1H), 8,96 (t, 1H),
8,56 (d, 1H), 8,05 (d, 1H), 7,79 (dd, 1H), 7,46 - 7,56 (m, 3H), 7,34 (d, 2H), 7,10 (d,
1H), 7,04 (d, 2H), 6,68 (dd, 1H), 6,39 (dd, 1H), 6,19 (d, 1H), 5,10 (t, 1H), 3,29 (d,
1H), 3,24 (d, 1H), 3,07 (s, 4H), 2,75 (s, 2H), 2,17 (d, 6H), 1,95 (s, 2H), 1,38 (t, 2H),
0,93 (d, 12H).

Vidu7

Trans-4-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-1-y1)-N-
({4-[(4-hydroxyxyclohexyl)metoxy]|-3-nitrophenyl } sulfonyl)-2-(1H-pyrolo[2,3-
b]pyridin-5-yloxy)benzamit

Hop chét néu & dé& muc nay dugc diéu ché nhu dugc mo ta trong vi du 1M b'fmg
cach sir dung hop chéit thu dugc tir vi du 5B thay cho hop chét thu duoc tir vi du 1L.
"H NMR (400MHz, dimetylsulfoxit-de) & 11,69 (s, 1H), 11,27 (s, 1H), 8,34 (d, 1H),
7,95 - 8,08 (m, 2H), 7,47 - 7,55 (m, 3H), 7,32 - 7,40 (m, 3H), 7,01 - 7,07 (m, 2H), 6,68
(dd, 1H), 6,39 (dd, 1H), 6,20 (d, 1H), 4,54 (d, 1H), 3,96 - 4,06 (m, 2H), 3,10 (s, 4H),
2,84 (s, 2H), 2,05 - 2,39 (m, 6H), 1,96 (s, 2H), 1,46 - 1,93 (m, 5H), 1,39 (t, 2H), 0,98 -
1,29 (m, 4H), 0,92 (s, 6H).
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YEU CAU BAO HO

1. Hop chit c6 cong thire (ITla):

El N B!
H
O N\é) |/A1
Il
) O D!
=
(1T
NN
“ 0
N

(IlTa)

hodc mudi duge dung ctia no, trong do:

Al 1a C(AY);

A?1a H;

B! 1a OR!, hoic NHR!, trong d6 R! 1a C;-C1o alkyl dugc thé bing R1?;

D'laH;

E!'la H;

Y!1a NOy;

G! 12 alkyl duoc thé bang OP(O)(OH)(OH);

R0 12 C3-Cio-xycloalkyl c6 mot hodc hai gbe CH, khong duoc thé hoic
duoc thé br?mg O;

trong d6 gdc R 1a khong dugc thé hodc duoc thé bing mot hodc hai hodc
ba hodc bon hodc nam phan tir thé doc 1ap duoc chon tir nhém bao gdm R, OR,
F,Cl, Br,val;va

R>% 1a Ci-Cyp alkyl.

2. Hop chit hodc mubi duoc dung theo diém 1, trong dé hop chét nay dugc chon tir

nhoém bao gdm:
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(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl } piperazin-
1-y1)-2-[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]phenyl } sulfonyl)
carbamoyl]phenoxy}-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat;

{5-[5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-ylJmetyl } piperazin-
1-y1)-2-{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino }-3-nitrophenyl)sulfonyl]
carbamoyl }phenoxy]-7H-pyrolo[2,3-b]pyridin-7-yl}metyl dihydro phosphat; va

(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-ylJmetyl } piperazin-
1-y1)-2-[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl } sulfonyl)
carbamoyl]phenoxy}-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat.

3. Hop chat hoic mubi duoc dung theo diém 2, trong d6 hop chat nay 1a:
(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl|metyl} piperazin-

1-yl)-2-[({3-nitro-4-[(tetrahydro-2H-pyran-4-ylmetyl)amino]|phenyl } sulfonyl)

carbamoyl]phenoxy}-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat.

4. Hop chat hoac mubi duoc dung theo diém 2, trong d6 hop chét nay la:
{5-[5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-yl]metyl } piperazin-

1-y1)-2-{[(4-{[(trans-4-metoxyxyclohexyl)metyl]amino}-3-nitrophenyl)sulfonyl]

carbamoyl}phenoxy]-7H-pyrolo[2,3-b]pyridin-7-yl}metyl dihydro phosphat.

5. Hop chat hodc mubi duoc dung theo diém 2, trong d6 hop chat nay 1a:
(5-{5-(4-{[2-(4-clophenyl)-4,4-dimetylxyclohex-1-en-1-ylJmetyl } piperazin-

1-yI)-2-[({4-[(4-flotetrahydro-2H-pyran-4-yl)metoxy]-3-nitrophenyl } sulfonyl)

carbamoyl]phenoxy }-7H-pyrolo[2,3-b]pyridin-7-yl)metyl dihydro phosphat.

6. Duoc phém chtra td dugc va lugng c6 hiéu qua diéu tri bénh cta hop chét hoic

mudi duge dung theo diém bét ky trong sb cac diém tir 1 dén 5.
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