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Linh vwe k§ thuit dwoe dé cap

Sang ché dé cap dén cac hop chét nhét dinh hodc cac mudi duoc dung cia ching
ma c6 thé we ché cac protein ho Bel-2 chéng su chét té bao theo chwong trinh va c6 thé
hitu ich dé diéu tri cac bénh ting sinh cao bat thwong nhu bénh ung thu va bénh viém,
hoic cac bénh mién dich va ty mién.

Tinh trang ky thuit ciia sang ché

Céc bénh ting sinh cao bit thuong nhu bénh ung thu va bénh viém dang thu hit
cong d(“)ng khoa hoc dé tao ra cac loi ich tri liéu. V& mat ndy, cac nd luc d duoc thuc
hién dé nhan dién va huéng dich cac co ché cu thé ma déng vai tro trong vi¢ce tang sinh
bénh.

Céc tuong tac protein-protein (protein-protein interactions - PPIs) kiém soét nhiéu
qua trinh sinh hoc, nhu sy tdng sinh té bao, su sinh trudng, sy biét hoa, su truyén tin hiéu
va su chét té bao theo chuong trinh. Sy didu hoa bit thuong ciia PPIs din dén cac bénh
khac nhau. Do d6, PPIs tiéu biéu cho nhom céc dich phén tir quan trong di voi cac phép
tri liéu m&i cho nguoi. '

Ho u limph té bao B-2 (B-cell lymphoma-2 - Bcl-2) ciia cac protein 1a trung tdm
cho su diéu hoa su chét té bao theo chwong trinh, ma 14 séng con ddi véi su phat trién
md thich hop va su ndi can bang té bao. Su chét té bao theo chuong trinh xay ra thong
qua sy hoat héa cia hai qua trinh khac nhau. Qua4 trinh bén ngoai, dwogc kich hoat bang
cach hoat hoa qua trinh bén trong lién quan dén cac thanh vién ciia ho Bel-2 cia cac
protein. Protein ho Bcl-2 bao gém céc protein chéng su chét té bao theo chuong trinh,
nhu Bel-2, Bel-Xy, va Mcl-1, va céc protein tién gy chét té bao theo chuong trinh, bao
gé)m Bid, Bim, Bad, Bak va Bax.

Céc thanh vién ho Bcl-2 chdng sy chét t& bao theo chwong trinh thuong dwge phat
hién 1a diéu chinh ting trong cac bénh ung thu va c6 lién quan dén giai doan cta bénh
va tién luong bénh. Do d6, cac protein Bel-2 duge nghién ctru lam dich thudc tri liéu
tiém nang ma bao gém, vi du, Bel-2 va Bel-Xp. Su biéu hién cia céac protein Bcl-2 1a
d4u hiéu chi bao doc 14p cia tién lugng bénh kém trong cac khdi u bao gdm bénh bach
cdu limph6 man tinh (chronic lymphocytic leukemia - CLL), bénh ung thu tuyén tién
liét, va bénh ung thu phdi té bao nho (small cell lung cancer - SCLC). Trong cac khéi u
khac nhu bénh ung thu két-tryc trang, su biéu hién Bel-Xp. lién quan dén cip do va giai
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doan, va trong bénh ung thu té bao gan, su biéu hién Bel-X1 1a chi du doc 1ap cua kha
ning séng toan bd va khong c6 bénh kém hon.

Do dé, hop chét c6 hoat tinh tc ché trén Bcl-2 s& hitu ich dé phong ngira hogc didu
tri bénh ung thu. V& mit nay, mot nhom méi cla cac chét trc ché Bel-2 duge dé xuét
trong ban mo ta nay. Mac du cac chit (e ché Bel-2 da duoc boc 16 trong linh vurc nay,
vi du, WO 2011149492, nhiéu chét ¢6 thoi gian ban thai ngin hodc doc tinh. Do do, ¢6
nhu cau vé cac chét trc ché Bel-2 méi ma ¢6 it nhat mot dic tinh ¢6 loi dugce chon tir cac
dic tinh hiéu luc, do 6n dinh, tinh chon loc, ddc tinh, dugc luc hoc va duge dong hoc
lam bién phap thay thé dé didu tri cac bénh ting sinh cao bat thuong. V& mat nay, mot
nhém méi cla cac chét te ché Bel-2 duge dé xuat trong ban mo ta nay.

Ban chit ky thuit ciia sing ché

Sang ché dé xuét cac hop chit mdi nhét dinh, cac mubi duge dung cia chiing, va
duoc phdm chira chiing. Cac hop chét nay 12 hitu ich lam dugc pham.

Theo mot khia canh, sang ché d& xuét hop chét c6 cong thire (I):
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hodc mudi dugc dung cua no, trong do:

L, 12, L3 va L* doc lap dugc chon tir -(CR°RP),-, -(CRRP),O(CRRP)-,

_(CRRP),NRA(CRCRS)-,  -(CRCRP),S(CRRP)-,  -(CRCRP),C(O)(CRRP)r-,
-(CR°RP),C(=NRE)(CRCRP)-, _(CRERP),C(S)(CRCRD)-,
-(CRCRP),C(0)O(CRCRP), -(CRCRP),0C(O)(CRRD)-,
-(CR°RP),C(O)NRA(CRCRP)-, _(CR°RP),NRAC(O)(CRCRP),
-(CRCRP),NRAC(O)NRE(CRCRP),-, -(CRCRP),C(=NRE)NRB(CRRP).-,
-(CRCRP),NRBC(=NRE)(CRCRP)-, -(CRCRP),NRAC(=NRF¥)NRE(CRCRP)-,
-(CRCRP),C(S)NRA(CRRP)-, -(CRCRP),NRAC(S)(CRCRP)-,
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-(CRCRP),NRAC(S)NRB(CRRP).-, -(CRCRP),S(0){(CRRP):-,
_(CRCRP),S(O)NRA(CRCRP)-, -(CRESRP%),NRAS(0),(CRCRP)- va
-(CRRP),NRAS(O)NRB(CRRP);-;

Q! va Q? doc 1ap duoc chon tir aryl va heteroaryl, trong d6 mdi nhém aryl va
heteroaryl khong dugce thé hodc duoc thé bang it nhat mot phan tir thé, nhu mot, hai, ba
hodc bdn phén tir thé, doc 1ap dugc chon tir R,

Q® duoc chon tir aryl, Cs.10 xycloalkyl, heteroaryl va heteroxyclyl, trong do6 mdi
nhom aryl, xycloalkyl, heteroaryl va heteroxyclyl khong dugc thé hodc dugc thé bang it
nhéat mot phén ttr thé, nhu mot, hai, ba hoic bén phﬁn tr thé, doc 1ap dugc chon tur RX;

khi Q3 12 Cs.10 xycloalkyl, Y', Y2 va Y? doc lap duoc chon tir (CR®R®),, trong d6
xycloalkyl khong dugce thé hodc duoc thé bing it nhat mot phan tir thé doc 1ap dugc chon
tu RX;

khi Q3 12 heteroaryl, Y!, Y2 va Y3 doc 14p dugc chon tir lién két, C, N, O va S, trong
do heteroaryl khong dugc thé hodc dugc thé bé‘mg it nhat mot hodc hai ph?m tr thé doc
1ap duge chon tir R,

khi Q3 12 heteroxyclyl, Y, Y2 va Y? doc 1ap duge chon tir (CR®R®),, N, O va S,
trong d6 heteroxyclyl khong duoc thé hoic dugc thé bing it nhit mot phan tir thé doc
lap duoc chon tir R%;

X! va X? @oc l1ap dugc chon tir C va N;
X3 duge chon tir CR*R* va O;

Y* duge chon tr C va N;

Z duogc chon tr C va N;

mdiR! doc 1ap dugc chon tir hydro, halogen, Ci.10 alkyl, C2.10 alkenyl, Ca-10 alkynyl,
Cs.10 xycloalkyl, Cs.10 xycloalkyl-C1.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl,
aryl-C14 alkyl, heteroaryl, heteroaryl-Ci4 alkyl, CN, NO,, -NRA'RP!, -ORAL
-C(O)RAL, -C(=NREHRAL -C(=N-ORBHRAL -C(O)ORA!, -OC(O)RAL
-C(O)NRAIRP!, _NRAIC(O)RB!, -C(=NRE")NRAIRB!, _NRA!C(=NRE")RE!,
—OC(O)NRAIRBl, -NRA1C(O)ORB1, -NRA1C(O)NRA1RB1, -NRA1C(S)NRA1RB1,
_NRAIC(=NRE)NRAIRB!, -§(0),RAL, -S(O)(=NRFHRE!, -N=S(O)RAIRP!, -S(0),ORA',
-OS(0)RAL -NRAIS(0),RB!, -NRAIS(O)(=NREHREL -S(O),NRAIRBIL,
-S(0)(=NRE)NRARB!, NRAIS(O),NRARB!, _NRAIS(O)(=NRE)NRAIRE!,
-P(O)RAIRB! va -P(O)(ORA")(ORP!), trong d6 mdi nhom alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl khong duoc thé hodc duge thé bang it nhat
mot phén tt thé, nhu mot, hai, ba hodc bdn phén t thé, doc 1ap duoc chon tu RX;

mdi R doc 1ap dugc chon tir hydro, halogen, Ci.10 alkyl, Ca.10 alkenyl, Ca.10 alkynyl,
C3.10 xycloalkyl, Cs.10 xycloalkyl-C1.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl,
aryl-C1.4 alkyl, heteroaryl, heteroaryl-Cy.4 alkyl, CN, NO,, -NRA?RB2, -OR*2, -C(O)R*?,

_4-



36077

C(=NRE)RAZ,  -C(=N-ORP)RA2,  -C(O)OR™, -OC(O)RA%,  -C(O)NRARE,
NRA2C(O)RP2,  -C(=NRE)NRAZRB2,  NRA2C(=NRF)RP?,  -OC(O)NRAZRE2,
_NRA2C(0)OR2, -NRAZC(O)NRAZRE2, -NRA2C(S)NRAZRB?, -NRA2C(=NRE2)NRA?RE,
S(O)RA2,  -S(O)=NRE)RE2,  -N=S(O)R™RP%,  -S(0)0RA2,  -OS(O)R™
-NRAZS(O)rRBz, -NRAzs(O)(=NRE2)RB2, -S(O)rNRAzRBz, -S(O)(=NRE2)NRA2RB2,
“NRA2S(0),NRA2RE2, _NRA2S(0)(=NRE2)NRAZRE, _P(O)RAZRE va
-P(0)(ORA?)(OR®?), trong d6 mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong dugc thé hoic dugc thé béng it nhat mot phén tir thé, nhu moét,
hai, ba hodc bbn phan tir thé, doc 1ap duge chon tir RX;

mdi R? doc 1ap duoc chon tir hydro, halogen, Ci-10 alkyl, Ca.10 alkenyl, Ca.10 alkynyl,
Cs.10 xycloalkyl, Cs.19 xycloalkyl-C.4 alkyl, heteroxyclyl, heteroxyclyl-C.4 alkyl, aryl,
aryl-C1.4 alkyl, heteroaryl, heteroaryl-Cy.4 alkyl, CN, NO,, -NRA’R3, -OR*?, -C(O)R™’,
-C(=NRE)RA,  -C(=N-ORP*RA3, -C(O)OR*}, -OC(O)R™, -C(O)NRA’RP3,
-NRA3C(O)RB3, -C(ZNRE3)NRA3RB3, —NRA3C(=NRE3)RB3, -OC(O)NRA3RB3,
-NRA3C(O)ORB3, -NRA3C(O)NRA3RB3, -NRA3C(S)NRA3RB3, -NRA3C(:NRE3)NRA3RB3,
S(O)R™,  -S(O)(=NRF)R®,  -N=S(O)RMRE},  -S(0)O0R™, -0S(0)R™,
—NRA3S(O)rRB3, -NRA3S(O)(:NRE3)RB3, -S(O)rNRA3RB3, -S(O)(:NRE3)NRA3RB3,
-NRA3S(0),NRA’RE3, -NRA3S(O)(=NRE*>)NRARES, -P(O)RARE3 va
-P(0)(OR**)(ORP?), trong d6 mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong dugc thé hodc dugc thé béng it nhit mot phén tir thé, nhu mot,
hai, ba hodc bbn phén tir thé, doc 1ap duge chon tir R¥;

R%, R*% R va R* doc 1ap duoc chon tir hydro, halogen, Ci.10 alkyl, Ca.10 alkenyl,
Ca.10 alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-
Ci4 alkyl, aryl, aryl-Ci.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, CN, NO2, -NR*RP*,
-ORA, -C(O)RM, -C(ENREHRAY,  -C(=N-ORPHRA4 -C(O)ORAY, -OC(O)R™,
-C(O)NRA‘RP, “NRAC(O)RP, ~C(=NRE4NRARB, _NRA*C(=NRE4)RP,
-OC(O)NRA4RB4, -NRA4C(O)ORB4, -NRA4C(O)NRA4RB4, -NRA4C(S)NRA4RB4,
NRAC(=NRE)NRMRP4, -S(0)R**, -S(0)(=NREHRE4, -N=S(O)R*R™*, -S(0),0RA,
-OS(0)RA, -NRA4S(0O)RB4, -NRA*S(O)(=NREFHRE4, -S(O),NRARB4,
-S (O) (ZNRE4)NRA4RB4, -NRA4S (O) 2NRA4RB4, _NRA4S (O) (:NRE4)NRA4RB4,
P(O)RMRB* va -P(O)(ORA*)(ORB*), trong d6 mdi nhom alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl khong duoc thé hodc dugc thé bang it nhat
mot phﬁn t thé, nhu mét, hai, ba hoac bdn phﬁn tt thé, doc 1ap duoc chon tir RX;

hodic “R* va R*” hogc “R* va R*” cling v6i cac nguyén tir cacbon ma chiing gan
vao tao thanh vong c¢6 3-7 canh chia 0, 1, 2 hodc 3 nguyén tir khic loai doc lap duge
chon tir oxy, luu huynh, nito, va phospho, va tuy y duoc thé boi 1, 2 hodc 3 nhom RX;

mdi R* doc 1ap duoc chon tir Cijo alkyl, Co.io alkenyl, Cz.go alkynyl, Cs.io
xycloalkyl, Cs.19 xycloalkyl-C.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
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C1.4 alkyl, heteroaryl, heteroaryl-C.4 alkyl, trong do mdi nhém alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl khong duoc thé hodc dugc thé bang it nhét
mot phén tr thé, nhu mot, hai, ba hodc bdn phén tir thé, doc 1ap duoc chon tir RX;

R dugc chon tir hydro, halogen, Ci.10 alkyl, Cz.10 alkenyl, Ca.10 alkynyl, Cs-10
xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
C14 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, CN, NO,, -NR*RB%, -OR**, -C(O)R™,
-C(=NRE5RA5,  -C(=N-ORP%RA’, -C(O)OR™, -OC(O)R*, -C(O)NR*R®,
—NRASC(O)RBS, -C(:NRES)NRASRBS, -NRASC(:NRES)RB5, -OC(O)NRASRBS,
-NRASC(O)ORB5, —NRASC(O)NRASRBS, -NRASC(S)NRASRBS, -NRASC(=NRE5)NRA5RBS,
-S(O)RAS,  -S(O)(=NRE5RB5,  -N=S(O)R™RP5,  -S(0)0R”%,  -OS(0)R™,
-NRASS(O)rRBS, —NRASS(O)(:NRES)RBS, -S(O)rNRA5RB5, -S(O)(ZNRES)NRASRBS,
-NRA3S(0),NRARE5, -NRA3S(O)(=NRF)NRARE?, -P(O)RARP? va
-P(0)(ORA%)(ORP%), trong d6 mdi nhoém alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong dugc thé hodc duge thé bang it nhat mot phan tir thé, nhu mét,
hai, ba hogc bn phén tir thé, doc lap duge chon tir R;

mdi R va R® doc 14p dugc chon tir hydro, halogen, Ci.10 alkyl, Cz.10 alkenyl, Co.
10 alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4
alkyl, aryl, aryl-C.4 alkyl, heteroaryl, heteroaryl-C.4 alkyl, CN, NO,, -NRARB¢, -ORAS,
_C(O)RAS, -C(=NRE)RAS, -C(=N-ORBGR, -C(0)ORAS, -OC(O)RAS, -C(O)NRARE,
NRASC(O)RBS,  -C(=NRES)NRARPS,  -NRASC(=NRF®)R®S,  -OC(O)NRAREC,
NRASC(O)ORES, -NRASC(O)NRASRPS, -NRASC(S)NRASRBS, -NRASC(=NRES)NRARE,
_S(O)RA,  -S(O)=NREORBS,  N=S(O)RASRBS,  -S(0),OR*,  -OS(O):R™,
_NRASS(O)RPS, -NRASS(O)(=NRESRPE, -S(O)NRASRBS, -S(O)(=NRE)NRAREC,
_NRASS(0),NRASRPS, _NRASS(O)(=NRES)NRASRES, _P(O)RASRBS Vi
-P(O)(ORA®)(ORB®), trong d6 mdi nhém alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong duoc thé hodc duge thé bang it nhat mot phan tir thé, nhu mat,
hai, ba hodc bén phén ttr thé, doc lap duoc chon tir RX;

hodc R% va R cing véi cac nguyén tir cacbon ma chiing gan vao tao thanh vong
¢6 3-7 canh chra 0, 1, 2 hodc 3 nguyén tit khac loai doc 14p dugc chon tir oxy, luu huynh,
nito, va phospho, va tuy y dugc thé boi 1,2 hoidc 3 nhom R%;

mdi RA, RAL, RA2, RA3, RAY RAS, R4S, RB, RB!, RB2, RB3, RB4 RBS va RBS doc lap
duogc chon tr hydro, Ci.10 alkyl, Cx.10 alkenyl, Ca.qo alkynyl, Cs.10 xycloalkyl, Cs-i0
xycloalkyl-Ci4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-Ci.4 alkyl,
heteroaryl, va heteroaryl-Ci.4 alkyl, trong do mdi nhém alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc dugc thé bang it nhét
mot phén ttr thé, nhu mot, hai, ba, hoic bdn phén tir thé, doc 1ap duoc chon tir R,

hodc mdi “RA va RB”, “RA va RBI”, “RA2 vi RB2”, “RA3 va RB3, “RA* va RB4, “RA

va RB% va “RA® va RB®” cuing v6i (cac) nguyén t ma chiing gan vao tao thanh vong di
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vong c6 4 dén 12 canh chira 0, 1, hodc 2 nguyén tir khac loai bd sung doc 1ap dugc chon
tir oxy, luu huynh, nito va phospho, va tuy y duogc thé béi 1, 2 hodc 3 nhom RX;

mdi R€ va RP doc 14p duge chon tr hydro, halogen, Ci.10 alkyl, Ca-10 alkenyl, Ca-10
alkynyl, Cs.1o xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4
alkyl, aryl, aryl-Ci.4 alkyl, heteroaryl va heteroaryl-Ci.4 alkyl, trong do moi nhom alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hoic duoc
thé béng it nhat mot ph?ln tr thé, nhu mot, hai, ba hoic bdn phén tir thé, doc lap dugce
chon tir R;

hodc RC va RP cling v6i (c4c) nguyén tir cacbon ma ching gin vao tao thanh vong
¢6 3 dén 12 canh chita 0, 1 hodc 2 nguyén tir khéac loai doc 14p duogc chon tir oxy, luu
huynh va nito, va tiry y duoc thé boi 1, 2 hodc 3 nhém RX;

mobi RE, RE!, RE2 RE3, RE4, RES va RF® doc 14p duge chon tir hydro, Ci-10 alkyl, Ca-
10 alkenyl, Ca.10 alkynyl, Cs.io xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl,
heteroxyclyl-Ci.4 alkyl, aryl, aryl-Ci.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, CN, NO,
ORal, SR?L, -S(0),R?!, -C(O)R?!, C(O)OR?!, -C(O)NR*'R?! va -S(O)NR*R!, trong do
mdi nhém alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong
duoc thé hoic dugc thé bang it nhat mot phan tir thé, nhur mét, hai, ba hodc bon phan tir
thé, doc 1ap duoc chon tir RY;

mdi RX ddc 1ap duoc chon tr hydro, Ci.i0 alkyl, Ca-10 alkenyl, Cz.10 alkynyl, C3.10
xycloalkyl, Cs.19 xycloalkyl-C.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
C14 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, halogen, CN, NO,, -(CR“'R¥)NR*R",
-(CR®'R)OR"!, -(CRY'RI)C(O)R?, -(CRYRI)C(=NRHR?!, -(CR'RM)C(=N-
ORPHR?!,  -(CRY'RU)C(O)OR", -(CR'RI)OC(O)RY!, -(CRY'R¥)C(O)NR*R",
-(CRS'RY)NR?!C(O)RY!, -(CRER),C(=NR¢)NR*'R"!, -(CRE'R¢)NR? C(=NR})R®,
-(CRC'R)OC(O)NR?'R?!, -(CRC'RI)NR?'C(O)ORP!, -(CR'RU)NRC(O)NR*R",
-(CR'RI)NR2C(S)NR¥'R!, -(CR®'RY)NR?C(=NR')NR*R"", -(CRC'R)S(O)R,
-(CR®'RM)S(0)(=NRH)R!, -(CR®'RI)N=S(O)R*R"!, -(CRS'R¥1)S(0),0R?!,
-(CRIRI),08(0),R",  -(CRY'RI)NRS(0)R?!,  -(CR'RU)NR?S(O)(=NRHR,
-(CRR)S(0)NRAR"!, -(CR®'R91)S(O)(=NR°")NR?RPL,
-(CRClel)tNRalS(O)ZNRalel, -(CRClel)tNRalS(O)(:NRel)NRalel,
(CRY'RI)P(O)R?RY va -(CR'RY)P(O)(OR*')(ORY), trong d6 mdi nhom alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc dugc
thé béng it nhét mot phé‘m t& thé, nhu mot, hai, ba hoic bén phén tt thé, doc lap duogc
chon tir RY;

mdi R?! va mdi R®! doc 1ap duogc chon tir hydro, Ci.io alkyl, Ca.10 alkenyl, Ca.10
alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4
alkyl, aryl, aryl-Cy.4 alkyl, heteroaryl va heteroaryl-C.4 alkyl, trong do6 mdi nhém alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc duoc
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thé béng it nhat mot phén tt thé, nhu mat, hai, ba hodc bén phﬁn tir thé, doc lap dugc
chon tr RY;

hodc R?! va RP! ciing v6i (c4c) nguyén tir ma chiing gan vao tao thanh vong di vong
c6 4 dén 12 canh chtra 0, 1 hodc 2 nguyén ti khac loai bd sung ddc 1ap dugce chon tu
oxy, luu huynh, nito va phospho, va tuy y dugc thé boi 1, 2 hoac 3 nhém RY;

mdi R¢! va mdi RY doc 1ap duoc chon tir hydro, halogen, Ci.10 alkyl, C2-10 alkenyl,
Ca.10 alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-
C1.4 alkyl, aryl, aryl-C.4 alkyl, heteroaryl va heteroaryl-C.4 alkyl, trong d6 mdi nhom
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong duoc thé hoac
duoc thé béng it nhat mot phﬁn t& thé, nhu mét, hai, ba hoic bén ph?ln tt thé, doc lap
dugc chon tr RY;

hodc R°! va RY! ciing véi (cac) nguyén tir cacbon ma chiing gén vao tao thanh vong
¢6 3 dén 12 canh chira 0, 1 ho#ic 2 nguyén tir khéc loai doc 14p duogc chon tr oxy, luu
huynh va nito, va tily y duge thé béi 1, 2 hodc 3 nhom RY;

mdi Re! doc 1ap duoge chon tir hydro, Ci.10 alkyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-
C1.4 alkyl, CN, NO», -OR%, -SR?, -S(0),R?, -C(O)R*, -C(O)OR*, -S(0),NR#R? v3 -
C(O)NR#R"2;

mdi RY doc 1ap dugc chon tir Cigo alkyl, Caao alkenyl, Cz10 alkynyl, Cs.io
xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
Ci.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, halogen, CN, NO,, -(CR“R%)NR*R",
-(CRR¥)OR"?, -(CR2R%),C(O)R*, -(CRR®),C(=NR)R?!, -(CR2R%),C(=N-
OR)R%,  -(CRZR%)C(0)ORY, -(CRZR“)OC(O)R™, -(CR?R92),C(O)NR#R"?,
_(CRRZ)NRZC(O)R??, -(CRZRL)C(=NR)NR“R", -(CRZRZ)NR2C(=NR2)R?2,
-(CRZR%2)OC(O)NR“R, -(CRZZRZ)NRZC(O)OR", -(CR*2R2)NR?>C(O)NR*R",
-(CRZR2)NR#C(S)NR2R"?, -(CRZ?R¥?)NR*C(=NR??)NR*R"?, -(CR2R%2),S(0)R?,
-(CR¢2R%),S(0)(=NR®2)R"2, -(CR®2R92)N=S(O)R#?R"?, -(CR®2R%2)S(0),0R,
-(CR?R%),08(0),R?,  -(CR’RI)NR*S(0O)R", -(CRZR%2)NR#S(0)(=NR?)R"2,
-(CRZR®)S(O),NR2R", _(CRZR®),S(0)(=NRZ)NRZR",
'(CRCZRdz)tNRaZ S (O) zNRaszz, _(CRcszZ)tNRazs (O) (ZNRCZ)NRaZRbZ,
-(CRRZ)P(O)R?2R? va -(CR2R¥)P(O)(OR*?)(OR), trong do6 mdi nhém alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong duoc thé hodc dugc
thé bing it nhat mdt phan tir thé, nhw mét, hai, ba hodc bon phén tir thé, doc 1ap dugce
chon tr OH, CN, amino, halogen, Ci.1o alkyl, Ca10 alkenyl, Cs.i0 alkynyl, Cs.io
xycloalkyl, Ci-10 alkoxy, Cs.10 xycloalkoxy, Ci.10 alkylthio, Cs.10 xycloalkylthio, Ci.10
alkylamino, Cs.19 xycloalkylamino va di(Cj.10 alkyl)amino;

mdi R* va mbi R? doc 1ap duge chon tir hydro, Ci-10 alkyl, Ca.10 alkenyl, Ca-10
alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, Ci.10 alkoxy, Cs-10 xycloalkoxy, Ci-
10 alkylthio, Cs.10 xycloalkylthio, Ci.10 alkylamino, Cs.io xycloalkylamino, di(Ci-10
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alkyl)amino, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-Ci.4 alkyl, heteroaryl va
heteroaryl-Ci.4 alkyl, trong do mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, alkoxy,
xycloalkoxy, alkylthio, xycloalkylthio, alkylamino, xycloalkylamino, heteroxyclyl, aryl
va heteroaryl khong duoc thé hodc dugc thé bé’mg it nhit mot phﬁn ttr thé, nhu mot, hai,
ba hodc bén phan tir thé, doc 1ap dwoc chon tir halogen, CN, Ci.10 alkyl, Ca.10 alkenyl,
Ca-10 alkynyl, Cs.10 xycloalkyl, OH, Cy.10 alkoxy, Cs.10 xycloalkoxy, Ci.10 alkylthio, Cs.10
xycloalkylthio, amino, Ci-10 alkylamino, Cs.10 xycloalkylamino va di(Ci-10 alkyl)amino;

hodc R® va R" ciing v6i (cac) nguyén tir ma chiing gan vao tao thanh vong di vong
c6 4 dén 12 canh chta 0, 1 hodc 2 nguyén t& khac loai bd sung ddc lap dugce chon tur
oxy, luu huynh, nito va phospho, va tuy y dugc thé béi 1 hodc 2 phan tir thé, doc lap
duoc chon tir halogen, CN, Ci.19 alkyl, Ca-10 alkenyl, Cx.10 alkynyl, Cs.10 xycloalkyl, OH,
Ci10 alkoxy, Cs.i0 xycloalkoxy, Ci.io alkylthio, Cs.10 xycloalkylthio, amino, Ci-10
alkylamino, Cs.10 xycloalkylamino va di(Ci-10 alkyl)amino;

mdi R¢2 va mdi R% doc 14p duoc chon tir hydro, halogen, Ci.10 alkyl, Cz-10 alkenyl,
Ca10 alkynyl, Cs.o xycloalkyl, Cs.o xycloalkyl-Cis alkyl, Ci.io alkoxy, Cs.io
xycloalkoxy, Ciio alkylthio, Cs.0 xycloalkylthio, Cij0 alkylamino, Cs.io
xycloalkylamino, di(Ci-10 alkyl)amino, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
C1.4 alkyl, heteroaryl va heteroaryl-C.4 alkyl, trong d6 mdi nhém alkyl, alkenyl, alkynyl,
xycloalkyl, alkoxy, xycloalkoxy, alkylthio, xycloalkylthio, alkylamino, xycloalkylamino,
heteroxyclyl, aryl va heteroaryl khong duoc thé hodc duge thé bang it nhat mot phan tir
thé, nhu mét, hai, ba hoac bdn phﬁn tir thé, doc 1ap duoc chon tir halogen, CN, Ci.10 alkyl,
Ca.10 alkenyl, Ca.10 alkynyl, Cs.10 xycloalkyl, OH, Ci.10 alkoxy, Cs.10 Xycloalkoxy, Ci-10
alkylthio, Cs.10 xycloalkylthio, amino, C1.10 alkylamino, Cs.10 Xycloalkylamino va di(Ci.
10 alkyl)amino;

hoidc R°2 va R® cling véi (cac) nguyén tir cacbon ma ching gén vao tao thanh vong
¢6 3 dén 12 canh chira 0, 1 hodc 2 nguyén ti khac loai doc 1ap dugc chon tir oxy, luu
huynh va nito, va tiy y duogc thé bai 1 hodc 2 phén t thé, doc 1ap dugc chon tir halogen,
CN, C1.10 alkyl, Ca.10 alkenyl, Ca.10 alkynyl, Cs.10 xycloalkyl, OH, Ci.10 alkoxy, Cs.10
xycloalkoxy, Ci.io alkylthio, Cs.jo xycloalkylthio, amino, Ci.o alkylamino, Cs.i0
xycloalkylamino va di(Ci-10 alkyl)amino;

mdi R®2 doc 1ap duge chon tir hydro, CN, NOa, Ci.10 alkyl, Cs.10 xycloalkyl, Cs.10
xycloalkyl-C14 alkyl, Ci.i0 alkoxy, Cs.io xycloalkoxy, -C(O)Ci.4 alkyl, -C(O)Cs.10
xycloalkyl, -C(0)OC.4 alkyl, -C(O)OCs.10 xycloalkyl, -C(O)N(Ci.4 alkyl)2, -C(O)N(Cs.
10 xycloalkyl), -S(0)2Ci4 alkyl, -S(0)2Cs.10 xycloalkyl, -S(O):N(Ci.4 alkyl)2 va -
S(0)2N(Cs.10 xycloalkyl)z;

m duge chon tr 0, 1, 2 va 3;

n duoc chontir 0, 1, 2 va 3;

duogc chontir 0, 1 va 2;
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p dugc chon tr 0, 1, 2, 3 va 4;

q dugc chon tr 0 va 1;

mdi r doc 1ap duge chon tr 0, 1 va 2;

mdi t doc 1ap duoc chon tix 0, 1, 2, 3 va 4,
mdi u doc 1ap duoc chon tix 0, 1, 2, 3 va 4.

Theo mot khia canh khéc nita, sang ché dé xuit dugc pham chira hop chat co6 cong
thire (I) hodc mudi duge dung ciia n6 va ta duge duge dung.

Ban mé ta nay mo ta phuong phéap diéu bién Bcl-2, bao gdm viéc cho hé hoic doi
tuong can diéu tri ding hop chét c6 cong thic (I) hoic mudi dugc dung cia n6 hoic
duoc phém chira n6 véi lugng c6 hiéu qua tri liéu, nho do diéu bién Bcl-2 nay.

Béan md ta nay cling mo tad phuong phap diéu tri, cai thién hodc phong ngira tinh
trang bénh ma dap Umg voi sy e ché Bcl-2 bao gbém viée cho hé hoic d6i tuong can
diéu tri ding hop chét c6 cong thirc (I) hodc mubi dugc dung cta no hodc dugc phim
chira n6 véi lugng c6 hiéu qua, va tuy y két hop voi chét tri liéu thir hai, nhd d6 diéu tri
tinh trang bénh nay.

Ban mo ta nay cling mo ta viéc st dung hop chét c6 cong thire (I) hodc mudi duge
dung ctia n6 dé bao ché thubc dung dé diéu tri tinh trang bénh qua trung gian Bcl-2. Theo
cac phuong an cu thé, cac hop chat theo sang ché ¢6 thé duoc sir dung riéng ré hodc két
hop v6i chét tri lidu thtr hai dé diéu tri tinh trang bénh qua trung gian Bcl-2.

Theo cach khac, duoc boc 10 12 hop chit c6 cong thire (I) hodc mudi dugc dung ctia
né dé diéu tri tinh trang bénh qua trung gian Bcl-2.

Cu thé, tinh trang bénh trong ban mo ta ndy bao gbm, nhung khong chi gi6i han &,
bénh ty mién, bénh do ghép co quan, bénh nhiém trung hodc rdi loan tang sinh té bao.

Ngoai ra, ban mo ta ndy mo ta phuong phap didu tri r6i loan ting sinh té bao, bao
gdm viéc cho hé hoic d6i tugng can diéu tri dung hop chét c6 cong thic (I) hodc mudi
dugc dung cua n6 hodc duoc phém chira n6 vai lugng c6 hi€u qua, vatuy y két hop voi
chét tri liéu thtr hai, nho d6 diéu tri tinh trang bénh nay.

Ban mo ta nay cling mo ta viéc su dung hop chét co cong thire (I) hoic mudi duge
dung ctia n6 dé bao ché thubc ding dé diéu tri rdi loan ting sinh té bao. Trong cic vi du
cu thé, céc hop chét theo sang ché co thé dugc su dung riéng r€ hoac két hop voi chét
héa tri liéu dé diéu tri rdi loan tang sinh té bao.

Cu thé, r6i loan tang sinh té bao duoc boc 10 trong ban md ta nay bao gém, nhung
khong chi gidi han ¢, u limpho, sacom xuong, u melanin, hoac khdi u vu, than, tuyén
tién liét, dai truc trang, tuyén giap, budng trimg, tuy, té bao thén kinh, phdi, tt cung hodc
khéi u da day-ruot.
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Trong cac phuong phap néu trén dé sir dung céc hop chét theo sang ché, hop chét
¢6 cong thie (1) hoac mudi duge dung ciia n6 ¢6 thé duge ding cho hé bao gbm cac té
bao hoic céc md, hodc cho dbi tugng bao gdbm d6i twong dong vat ¢6 vi nhu dbi twong
nguoi hodc dong vat.

MG ta chi tiét sang ché
Mot s6 thuit ngi

Trir khi dugc dinh nghia khac, tat ca cac thuat ngir k§ thuat va khoa hoc dugc sir
dung trong ban md ta nay c6 nghia giéng nhu thuong duge hiéu boi ngudi co hiéu biét
trung binh trong linh vuc cua déi twong duge yéu cau bao ho. T4t ca cac patent, cac don
yéu cau cip patent, cAc tai liéu dugc cong bd dugc dé cap trong toan bd ban md té nay,
trir khi dwoc Iuu ¥ khéc, duge két hop toan bd vao ban mo ta nay bang cach vién dén.
Trong trudng hop ma co nhiéu dinh nghia d6i v6i cac thuat ngit trong ban mo ta ndy, thi
dinh nghia & phan nay chiém wu thé.

CAn phai hiéu ring phin mo ta chung trén day va phan mo ta chi tiét dudi day chi
duoc néu 1am vi du va @& giai thich chi khong gidi han dbi twong bt ky duge yéu cau
bao ho. Trong ban mo ta nay, viéc st dung dang s6 it bao gdm cé dang s6 nhiéu trir khi
¢6 chi din cu thé khac. Can phai luu y rang, nhu dugc st dung trong ban md ta nay va
yéu céu bao ho kém theo, dang sb it “mot” (“a,” “an,” va “the” trong ban mo ta tiéng
anh) bao gém cac tir ngit 4m chi ca dang sé nhiéu trir khi c¢6 chi dan cu thé khac. Ciing
can phai luu ¥ rang viéc sir dung "hodc" c6 nghia 1a "va/hodc" trir khi ¢6 chi dan khac.
Ngoai ra, viéc st dung thuét ngft "ké ca" ciing nhu cac dang khac, nhu "gdm 6", "tinh
dén", va "duoc gébm c6" 1a khong mang tinh han ché. Tuong tu nhu vay, viéc st dung
thuat ngit “gdm” ciing nhu cac dang khac, nhu "bao gbm", "bao gdm cd", va "duge bao
gdém" 12 khong mang tinh han ché.

Dinh nghia cua cac thuat ngit héa hoc chudn ¢6 thé dugc tim thay trong céc tai liu
tham khao, bao gdm Carey and Sundberg "ADVANCED ORGANIC CHEMISTRY 4™
ED." Vols. A (2000) and B (2001), Plenum Press, New York. Trur khi c6 chi dan khac,
cac phuong phap khéi phd thong thuong, NMR, HPLC, quang phé hoc va duge 1y IR va
UV/Vis, trong pham vi hiéu biét trong linh vuc ndy dugc st dung. Trir khi cac dinh nghia
cu thé dugc dua ra, danh phéap duge st dung lién quan dén, va cac quy trinh va k¥ thuat
thi nghiém ctia, hda hoc phan tich, héa hitu co tong hop, va hoa y hoc va duge hoc duge
md t4 trong ban mé ta nay 1a da biét trong linh virc nay. Cac k¥ thuat chuén c6 thé duoc
sit dung dé tong hop héa hoc, phan tich hoa hoc, pha ché dugce, bao ché, va phan phdi,
va diéu tri cho c4c bénh nhan. Céc phan g va cac k§ thudt tinh ché ¢6 thé duge thuc
hién, vi du, béng cach st dung céc kit tiéu chuin k¥ thuat cda nha san xuit hodc duéi
dang dugc thuc hién pho bién trong linh vuc nay hodc nhu duge mé ta trong ban mo ta
nay. Cac k¥ thuét va cac quy trinh néu trén noi chung co thé dugc thuc hién véi cac
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phuong phap thong thuong da dugce biét o trong linh vire nay va nhu dugc mo ta trong
cac tai liéu tham khao chung khac nhau va cu thé hon ma duoc trich dan va dugc ban
luén trong toan bd ban mo ta nay. Trong toan bd ban mo ta nay, cac nhom va cac phan
tir thé cuia chiing c6 thé duge chon boi ngudi ¢6 hiéu biét trung binh trong linh vuc nay
dé tao ra céac géc va cac hop chét 6n dinh.

Khi c4c nhém phan tir thé duge x4c dinh bang céc cong thirc héa hoc thong thuong
ctia chiing, dwgc viét tir trai sang phai, chiing bao ham mgt cach twong duong céc phan
ttr thé gidng nhau vé& mat héa hoc ma sé& thu dugc tir viéc viét cAu tric tir phai sang trai.
Pé 1am vi du khong nham gidi han pham vi cia séng ché, CH,0 tuong duong véi OCHa.

Thuat ngit "duogc thé" c6 nghia 1a nguyén ti hydro duoc loai bo va duge thay thé
bang phan tir thé. Can phai hiéu ring sy thay thé & nguyén tir da cho bi gi6i han boi hoa
tri. Trong toan bd céac dinh nghia, thuat ngit “Ci;” chi khoang ma bao gdm céc diém dau
mut, trong d6 i va j la cac s6 nguyén va chi sb luong cacbon. Cac vi du bao gdm Ci.4,
Ci-10, C3.10, va cac nhom tuong tu.

Thuit ngit "alkyl", dugc st dung riéng ré€ hoac két hop v6i cac thuat ngit khac, dé
chi cac nhom hydrocacbon béo no ¢ mach nhanh 13n mach thing c6 sé nguyén tir cacbon
da dinh. Trur khi ¢6 quy dinh khac, “alkyl” dugc dung dé chi Cr.10 alkyl. Vi du, Ci.6, nhu
trong "Ci.6 alkyl" dugc dinh nghia 1a bao gém cac nhom co 1, 2, 3, 4, 5, hodc 6 cacbon
sip xép theo mach thang hodc mach nhéanh. Vi dy, "Cis alkyl" bao gdm, nhung khong
chi gi6i han &, metyl, etyl, n-propyl, i-propyl, n-butyl, t-butyl, i-butyl, pentyl, hexyl,
heptyl, va octyl.

Thuét ngit "xycloalkyl", dugc str dung riéng ré hodc két hop véi cac thuat ngir khac,
dé chi hé vong hydrocacbon ¢6 mot vong hodc dugc béc cau. Xycloalkyl mot vong 1a hé
vong cacbon chtra ba dén muoi nguyén tir cacbon, khong nguyén tir khac loai va khong
lien két doi. Cac vi du vé hé vong c6 mot vong bao gbdm xyclopropyl, xyclobutyl,
xyclopentyl, xyclohexyl, xycloheptyl, va xyclooctyl. Vong c6 mot vong c6 thé chira mot
hodc hai cdu ndi alkylen, mdi cau ndi dugce ciu thanh tir mét, hai, hodc ba nguyén tir
cacbon, mdi ciu ndi lién két v6i hai nguyén tir cacbon khong lién ké ciia hé vong. Céc
vi du dai dién vé hé vong xycloalkyl duge béc cau nhu vay 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[3.3.1.03,7]nonan va trixyclo[3.3.1.13,7]decan (adamantan). Xycloalkyl mot
vong va duge bic cau ¢6 thé duge gin vao gbc phan tir bd me thong qua nguyén tir co
thé duoc thé bat ky dugc chira trong hé vong nay.

Thuat ngtr "alkenyl", dugc st dung riéng ré hodc két hop voi cac thuat ngir khac,
dé chi gbc hydrocacbon khong thom, mach thang, nhanh hodc vong, chta tir 2 dén 10
nguyén tir cacbon va it nhat mot lién két doi cacbon véi cacbon. Theo mot s6 phuong
&n, mot lién két d6i cacbon véi cacbon c6 mit, va 1én dén bdn lién két dbi cacbon-cacbon
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khong thom c6 thé c6 mat. Do do, "Ca alkenyl" ¢6 nghia 12 gbc alkenyl c6 tir 2 dén 6
nguyén tir cacbon. Cac nhém alkenyl bao gbém, nhung khong chi giéi han &, etenyl,
propenyl, butenyl, 2-metylbutenyl va xyclohexenyl. Phan thing, nhanh hodc vong cla
nhém alkenyl c6 thé chira cac lién két doi va co thé duoc thé néu nhom alkenyl dugc thé
dugc chi ra.

Thuat ngit "alkynyl", dugc st dung riéng r€ hoac két hop véi cac thuat ngit khac,
d8 chi gbc hydrocacbon mach thang, nhanh hodc vong, chira tir 2 dén 10 nguyén tir
cacbon va it nhat mot lién két ba cacbon véi cacbon. Theo mot s6 phuong 4n, 1én dén ba
lién két ba cacbon-cacbon c6 thé c6 mat. Do d6, "Ca.s alkynyl" c6 nghia 1a gbc alkynyl
c6 tir 2 dén 6 nguyén tir cacbon. Cac nhom alkynyl bao gbm, nhung khong chi gidi han
&, etynyl, propynyl, butynyl, va 3-metylbutynyl. Phan thing, nhanh hodc vong ctia nhém
alkynyl c6 thé chtra céc lién két ba va c6 thé duoc thé néu nhom alkynyl dugc thé dugce
chi ra.

Thuét ngtr "halogen" (hodc "halo") dugc dung dé chi flo, clo, brom va iot.

Thuét ngit "alkoxy", dugc sir dung riéng ré hodc két hop véi cac thuat ngit khéc, dé
chi gbc alkyl ma dugc lién két don véi nguyén tir oxy. Piém gin cla gbc alkoxy vao
phéan tir 12 thong qua nguyén tr oxy. Gbc alkoxy c6 thé dugc minh hoa dudi dang -O-
alkyl. Thuét ngit "Ci.10 alkoxy" dugc dung dé chi gbc alkoxy chira tir mot dén muoi
nguyén tr cacbon, co cac gbc mach thang hodc nhanh. Cac nhém alkoxy, bao gbm,
nhung khong chi gidi han &, metoxy, etoxy, propoxy, isopropoxy, butoxy, pentyloxy,
hexyloxy, va cac nhom tuong tu.

Thuat ngit "xycloalkoxy", dugc st dung riéng ré hoac két hop véi cac thuat ngit
khac, dé chi gbc xycloalkyl ma dugc lién két don véi nguyén tit oxy. Diém gin cta gdc
xycloalkoxy vao phan tir 1a thong qua nguyén tir oxy. Géc xycloalkoxy c6 thé dugc minh
hoa duéi dang -O-xycloalkyl. "Cs.10 xycloalkoxy" dugc dung dé chi gbc xycloalkoxy
chira tir ba dén muoi nguyén tir cacbon. Cac nhom xycloalkoxy, bao gdm, nhung khong
chi gi¢i han &, xyclopropoxy, xyclobutoxy, xyclopentyloxy, xyclohexyloxy, va cac
nhém tuong tu.

Thuat ngit "alkylthio", dugc st dung riéng ré hodc két hop v6i cac thuat ngit khéc,
dé chi gbc alkyl ma duoc lién két don véi nguyén tir Ivu huynh. Diém gin cta gbc
alkylthio vao phéan tr 1a thong qua nguyén tr lvu huynh. Gbc alkylthio c6 thé dugc minh
hoa dudi dang -S-alkyl. Thuét nglt "Ci-10 alkylthio" dugc dung dé chi gbe alkylthio chira
tr mot dén muoi nguyén tir cacbon, c6 céc gbc mach thing hodc nhanh. Céc nhom
alkylthio, bao gdém, nhung khong chi giéi han &, metylthio, etylthio, propylthio,
isopropylthio, butylthio, hexylthio, va cdc nhom tuong tu.

Thuét ngit "xycloalkylthio", dugc sir dung riéng r€ hodc két hop véi cac thuat ngit
khac, dé chi gbc xycloalkyl ma dugc lién két don voi nguyén tir luu huynh. Diém gin
ciia gbc xycloalkylthio vao phan t 13 thong qua nguyén tr luu huynh. Géc
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xycloalkylthio ¢o thé dugc minh hoa dudi dang -S-xycloalkyl. "Cs.10 xycloalkylthio"
dugc ding dé chi goc xycloalkylthio chira tir ba dén mudi nguyén tr cacbon. Cac nhom
xycloalkylthio, bao gb6m, nhung khong chi giéi han &, xyclopropylthio, xyclobutylthio,
xyclohexylthio, va cdc nhém tuong tu.

Thuat ngit "alkylamino", dugc str dung riéng r€ hodc két hop véi cac thuat ngir
khac, dé chi gbc alkyl ma dugc lién két don vé6i nguyén ti nito. Piém gin cua gbc
alkylamino vao phén tir 1a thong qua nguyén ti nito. Géc alkylamino c6 thé duoc minh
hoa dudi dang -NH(alkyl). Thuit ngt "Ci.10 alkylamino" dugc dung dé chi gbc
alkylamino chtra tir mot dén mudi nguyén tir cacbon, c6 cac gbc mach thang hozc nhéanh.
Céc nhom alkylamino, bao gbm, nhung khong chi gi6i han ¢, metylamino, etylamino,
propylamino, isopropylamino, butylamino, hexylamoino, va cac nhom twong tu.

Thuat ngit "xycloalkylamino", dugc sir dung riéng r€ hoac két hop véi cac thuat
ngit khac, dé chi gbc xycloalkyl ma dugc lién két don vé6i nguyén ti nito. Piém gin cua
gbc xycloalkylamino vao phén tir 1a théng qua nguyén t nito. Gbc xycloalkylamino c6
thé dugc minh hoa duédi dang -NH(xycloalkyl). "Cs.10 xycloalkylamino" dugc dung dé
chi gbc xycloalkylamino chta tr ba dén mudi nguyén ti cacbon. Cac nhom
xycloalkylamino, bao gbm, nhung khong chi giéi han &, xyclopropylamino,
xyclobutylamino, xyclohexylamino, va cac nhom tuong tu.

Thuat ngit "di(alkyl)amino", dugc st dung ri€ng r€ hodc két hop v6i cac thuat ngix
khac, dé chi hai gdc alkyl ma dugc lién két don véi nguyén tir nito. Piém gin cla gbc
di(alkyl)amino vao phan tir 1a théng qua nguyén tir nito. Géc di(alkyl)amino c¢6 thé duge
minh hoa duéi dang -N(alkyl). Thuét ngit "di(C1.10 alkyl)amino" duge ding dé chi goc
di(Cy.10 alkyl)amino trong do6 cac gbc alkyl doc 1ap v6i nhau chua tir mot dén muoi
nguyén tr cacbon, c6 cac gbc mach thang hodc nhanh.

Thuét ngit "aryl", dugc st dung riéng ré hoac két hop v6i cic thuat ngir khac, bao
ham: cac vong thom vong cacbon ¢6 5 va 6 canh, vi du, benzen; hé vong c6 hai vong
trong do it nhét mdt vong 1a vong cacbon va thom, vi du, naphtalen, indan, va 1, 2, 3, 4-
tetrahydroquinolin; va hé vong c6 ba vong trong do it nhét mot vong 1a vong cacbon va
thom, vi du, floren. Trong céc truong hgp ma phan tir thé aryl 12 hai vong hogc ba vong
va it nhit mot vong 1a khong thom, thi can phai hiéu ring viéc gan la thong qua vong
thom.

Vi du, aryl bao gdbm cic vong thom vong cacbon ¢6 5 va 6 canh dugc ngung tu vo6i
vong di vong ¢6 5 dén 7 canh chita mot hodc nhiéu nguyén t khéac loai dugc chon tir N,
0, va S, véi didu kién diém gin 1a & vong thom vong cacbon. Céc gbc hoéa tri hai dugc
tao ra tir cac dan xuét benzen dugc thé va c6 hoa tri tu do & cac nguyén tir trén vong
dugc goi 1a cac gbc phenylen dugce thé. Cac gbc hoa tri hai thu duge tir cac gbc
hydrocacbon da vong héa tri mot ma tén cua chiung két thic 1a "-y1" bang cach loai bd
mot nguyén tir hydro ra khoi nguyén tir cacbon c6 hoéa tri tu do duge goi bang cach thém
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"_iden" vao tén goi ciia gdc héa tri mot twong ung, vi dy, nhém naphtyl c6 hai diém gin
dugc goi bang thuat ngit naphtyliden. Tuy nhién, aryl khéng bao ham hodc chdng chéo
theo cach bat ky véi heteroaryl, dugc dinh nghia riéng dudi day. Vi vay, néu mot hozc
nhiéu vong thom vong cacbon dugc ngung tu v6i vong di vong thom, thi hé vong thu
duoc 1a heteroaryl, khong phai aryl, nhu dugc dinh nghia trong ban md ta nay.

Thuat ngit “heteroaryl”, dugc st dung riéng ré€ hoac két hop v6i céc thuat ngir
khac, dé chi

cac vong c6 mot vong, thom cé 5 dén 8 canh chtra mot hodc nhiéu, vi du, tir 1 dén
4, hoac, theo mot sb phuong 4an, tu 1 dén 3, nguyén tir khac loai dugc chon tir N, O va
S, v0i cac nguyén tir con lai trén vong la cacbon;

cac vong co hai vong, c6 8 dén 12 canh chtra mot hoac nhiéu, vi du, tr 1 dén 4,
hodac, theo mot sb phuong éan, tur 1 dén 3, nguyén tir khac loai dugc chon tr N, O va S,
v6i cac nguyén tir con lai trén vong la cacbon va trong do it nhéit mot nguyén tir khac
loai ¢6 mat trén vong thom; va

chc vong c6 ba vong, ¢6 11 dén 14 canh chira mot hodc nhiéu, vi du, tir 1 dén 4,
hodc theo mdt sb phuong an, tur 1 dén 3, nguyén tir khac loai dugc chon tir N, O va S,
v6i cdc nguyén tir con lai trén vong 1a cacbon va trong do it nhét mét nguyén tir khac
loai ¢6 mit trén vong thom.

Khi tdng s cac nguyén tit S va O trong nhom heteroaryl vuot qua 1, thi cac nguyén
tir khac loai d6 khong lién ké véi nhau. Theo mdt s6 phuong 4n, tong sb cac nguyén tir
S va O trong nhom heteroaryl khong nhiéu hon 2. Theo mét sd phwong én, tbng s cac
nguyén t& S va O trong di vong thom khong nhiéu hon 1.

Céc vi du vé cac nhom heteroaryl bao gdm, nhung khong chi gi6i han ¢, (dudi dang
duoc danh sb tir vi tri lién két duge 4n dinh muc do wu tién 1), 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2,3-pyrazinyl, 3,4-pyrazinyl, 2.4-pyrimidinyl, 3,5-pyrimidinyl, 1-pyrazolyl,
2,3-pyrazolyl, 2,4-imidazolinyl, isoxazolyl, oxazolyl, thiazolyl, thiadiazolyl, tetrazolyl,
thienyl, benzothienyl, furyl, benzofuryl, benzoimidazolinyl, indolinyl, pyridizinyl,
triazolyl, quinolinyl, pyrazolyl va 5,6,7,8-tetrahydroisoquinolin.

Cac nhém heteroaryl khac bao gdm, nhung khong chi gigi han &, pyrolyl,
isothiazolyl, triazinyl, pyrazinyl, pyridazinyl, indolyl, benzotriazolyl, quinoxalinyl va
isoquinolinyl,. Cling nhu véi dinh nghia cua di vong dudi day, "heteroaryl” cling dugc
hiéu 1 bao gdm dan xuAt N-oxit cua heteroaryl chira nito bat ky.

Céc gdc héa tri hai thu duge tir cc gbc heteroaryl héa tri mot ma tén cua chiing két
thac 1a "-yl" bang cach loai bd mot nguyén tir hydro ra khoi nguyén tir c6 hoa tri tu do
duogc goi bang cach thém "-iden" vao tén goi cla gbc héa tri mot tuong tmg, vi dy, nhom
pyridyl ¢6 hai diém gin 1a pyridyliden. Heteroaryl khong bao ham hoac chdng chéo v6i
aryl nhu dugc dinh nghia trén day.
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Trong cac truong hop ma phan tir thé heteroaryl 12 hai vong hodc ba vong va it nhat
mot vong 13 khong thom hodc khong chtra nguyén tir khac loai, can phai hiéu rang viéc
gin 14 1an luot thong qua vong thom hodc théng qua vong chira nguyén tir khac loai.

Thuat ngtt "di vong", dugc st dung riéng ré€ hoac két hop véi cac thuat ngit khéc,
(va cac bién thién clia chung nhu "thudc di vong", hodc "heteroxyclyl") dé chi chung
cho vong béo don, thuong co6 3 dén 12 nguyén tir trén vong, chia it nhét 2 nguyén tir
cacbon ngoai mot hodc nhiu, t6t hon 12 mot dén ba nguyén tir khac loai doc 1ap duoc
chon tir oxy, luu huynh, nito va phospho cling nhu t6 hop bao gom it nhat mot trong s6
cac nguyén tir khic loai néu trén. Theo cach khac, di vong nhu dugc dinh nghia trén day
c6 thé 1a hé vong da vong (vi duy, hai vong) trong d6 hai hodc nhiu vong c6 thé dugc
ngung tu hodc duoc béc cAu hodc ndi spiro véi nhau, trong do it nhét mot vong nhu vay
chira mot hoac nhiéu nguyén tir khéc loai doc 1ap duoc chon tir oxy, Iuu huynh, nito va
phospho. “Di vong” ciing duoc dung dé chi vong di vong ¢6 5 dén 7 canh chira mot hozc
nhiéu nguyén tir khac loai dugc chon tir oxy, lwru huynh, nito va phospho dugc ngung tu
v6i vong thom vong cacbon ¢6 5 va 6 canh, voi diu kién diém gan 13 & vong di vong.
Céc vong c6 thé no hodc c6 mot hodc nhiéu lién két doi (tirc 13, chua no mot phan). Di
vong co thé dugc thé b;ﬁng ox0 hodc imino, va imino co thé khong duogc thé hoac dugc
thé. Piém gin co thé 1a cacbon hoic nguyén tir khac loai trén vong di vong, voi didu
kién viéc gin dan dén tao ra c4u triic 6n dinh. Khi vong di vong c6 cac phan tir thé, can
phai hiéu ring cac phan tir thé nay c6 thé dugc gdn vao nguyén tr bt ky trén vong, du
1a nguyén tt khac loai hodc nguyén tir cacbon, véi diéu kién thu duoc c4u truc hoa hoc
4n dinh. Di vong khong chdng chéo véi heteroaryl.

Cac di vong thich hgp bao gém, vi du (dudi dang dugc danh sd tir vi tri lién két
dugce 4n dinh mire d6 wu tién 1), 1-pyrolidinyl, 2-pyrolidinyl, 2,4-imidazolidinyl, 2,3-
pyrazolidinyl, 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 2,5-piperazinyl.
1,4-piperazinyl va 2,3-pyridazinyl. Cac nhém morpholinyl cling dugc tinh dén, bao gdm
2-morpholinyl va 3-morpholinyl (duoc déanh s6 trong d6 oxy dugc 4n dinh muc d§ wu
tién 1). Di vong duoc thé ciing bao gdm céc hé vong dugc thé bang mot hozc nhiéu gdc
oxo, nhu piperidinyl N-oxit, morpholinyl-N-oxit, 1-oxo-1-thiomorpholinyl va 1,1-
dioxo-1-thiomorpholinyl. Céac di vong hai vong bao gbm, vi du:

i F \[NH ﬂ
N N N N N N
H H H H H H

(@) NH
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Nhu dugce st dung trong ban mo ta nay, “aryl-alkyl” chi gbc alkyl dugc thé boi
nhom aryl. Cac nhom aryl-alkyl lam vi du bao gdbm cac nhém benzyl, phenetyl va
naphtylmetyl. Theo mot s6 phwong 4n, cac nhom aryl-alkyl co tir 7 dén 20 hoac 7 dén
11 nguyén tit cacbon. Khi dugce sir dung trong cum tir "aryl-Ci.4 alkyl”, thuat ngir "Ci.4”
duoc dung dé chi phan alkyl cla gbc nay va khong mo ta s6 luong nguyén tir trong phan
aryl ciia gdc nay.

Nhu duge st dung trong ban mo ta nay, “heteroxyclyl-alkyl” chi alkyl dugc thé boi
heteroxyclyl. Khi dugc st dung trong cum tir "heteroxyclyl-Ci.4 alkyl”, thuat ngit "Ci.4”
dugc dung dé chi phan alkyl ctia gbc nay va khong mo ta s6 lwong nguyén tir trong phan
heteroxyclyl ctia gbc nay.

Nhu duge sit dung trong ban mo ta nay, "xycloalkyl-alkyl" chi alkyl duoc thé boi
xycloalkyl. Khi duge st dung trong cum tir "Cs.10 xycloalkyl-Ci4 alkyl”, thuat ngir "Cs.
10” duoc ding dé chi phan xycloalkyl cla gbc nay va khong mo ta s6 lugng nguyén tir
trong phan alkyl ctia gbc nay, va thuat ngit "Ci.4” duge dung dé chi phan alkyl ctia gbe
nay va khong mo ta s6 lwong nguyén tir trong phan xycloalkyl ciia gbc nay.

Nhu dugc st dung trong ban mo ta nay, "heteroaryl-alkyl" chi alkyl duogc thé boi
heteroaryl. Khi duoc sit dung trong cum tir "heteroaryl-Cy.4 alkyl”, thuat ngét "C;.4” dugc
dung dé chi phan alkyl cta gbc nay va khong mo ta sb lwong nguyén tir trong phan
heteroaryl ciia goc nay.
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Dé tranh nghi ngo, viéc vién dan dén, vi du, su thay thé cua alkyl, xycloalkyl,
heteroxyclyl, aryl va/hodc heteroaryl dugc dung dé chi su thay thé ciia mdi nhém trong
s6 cac nhom d6 mot cach riéng ré cling nhu dén cac thay thé t6 hop ctia cac nhom dé.
Tuc 13, néu R! 13 aryl-Cr4 alkyl, phéan aryl c6 thé khong duoc thé hoac dugc thé bang it
nhéat mot phﬁn ttr thé, nhu mot, hai, ba, hoic bén phén ti thé, doc lap dugc chon tir RX
va phén alkyl ciing c6 thé khong duoc thé hodc dugc thé bang it nhit mot phan tir thé,
nhu mot, hai, ba, hoac bén phén tir thé, doc 1ap dugc chon tir RX.

Thuat nglt "cac mubi duge dung" duge dung dé chi cac mudi duge didu ché tir cac
bazo hoidc cac axit khong doc duge dung ké ca cac bazo vo co hodc hitu co va cac axit
v0 co hodc hitu co. Cac mudi thu dugc tir cac bazo vo co ¢o thé duoc chon, vi dy, tir cac
mubi nhém, amoni, canxi, ddng, sat (III), sat (II), lithi, magie, mangan (III), mangan (II),
kali, natri va kém. Ngoai ra, vi du, c4c mudi duge dung thu dugc tir cac bazo vd co ¢
thé dugc chon tir cac mudi amoni, canxi, magie, kali va natri. Cac mubi & dang rén co
thé tdn tai & mot hodc nhiéu cu tric tinh thé, va ciing c¢6 thé & dang hydrat. Cac mubi
thu dugc tir cac bazo hitu co khong doc dugce dung co thé dugc chon, vi dy, tir cac mudi
cla cac amin bac mot, bac hai va bac ba, cac amin dugc thé bao gé)m cac amin dugc thé
c6 trong tu nhién, cac amin vong va cac nhua trao ddi ion bazo, nhu arginin, betain,
caffein, cholin, N,N'-dibenzyletylen-diamin, dietylamin, 2-dietylaminoetanol, 2-
dimetylaminoetanol, etanolamin, etylendiamin, N-etyl-morpholin, N-etylpiperidin,
glucamin, glucosamin, histidin, hydrabamin, isopropylamin, lysin, metylglucamin,
morpholin, piperazin, piperidin, cic nhwa polyamin, procain, purin, theobromin,
trietylamin, trimetylamin va tripropylamin, trometamin.

Khi hop chit duogc boc 10 trong ban mo ta nay 1a bazo, cac mudi ¢ thé duoc didu
ché béng cach st dung it nhat mot axit khong doc duge dung, dugce chon tlr cac axit vo
co va hiru co. Axit nhu vay cé thé dugc chon, vi du, tir cic axit axetic, benzensulfonic,
benzoic, camphorsulfonic, xitric, etansulfonic, fumaric, gluconic, glutamic, bromhydic,
clohydric, isethionic, lactic, maleic, malic, mandelic, metansulfonic, muxic, nitric,
pamoic, pantothenic, phosphoric, sucxinic, sulfuric, tartric va p-toluensulfonic. Theo
mot sb phuong én, axit nhu vay co thé dugc chon, vi du, tir cc axit xitric, bromhydic,
clohydric, maleic, phosphoric, sulfuric, fumaric va tartric.

Cac thuat ngit "viéc dilng" va hoac "dung" hop chét hoic mubi dugc dung can dugc
hiéu voi nghia 1a cung cap hop chét hoac mubi duoc dung cia no cho céa thé thay rang
can diéu tri.

Thuat ngit "lugng c6 hiéu qua" c6 nghia la lvong hop chét hoic mubi duge dung
ma s& gy ra dap tmg sinh hoc hodc y hoc cua mo, hé théng, dong vat hodc nguoi ma
duoc xac dinh bdi nha nghién ctru, bac si thll y, bac s§ y khoa hodc bac s§ 1am sang khac.

Thuat nglr "ché phém" nhu dugc st dung trong ban md ta nay duoc dy dinh bao
ham san pham chta céc thanh phan da dinh véi cac luong da dinh, cling nhu san phim
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bét ky ma thu dugc, truc tiép hodc gian tiép, tir sy két hop cia céc thanh phén da dinh
v6i cac lugng da dinh. Thudt ngit nay lién quan dén dugc phém dugc du dinh bao ham
san pham chira (c4c) hoat chét va (cac) thanh phan tro ma c4u thanh chit mang, ciing
nhu san phdm bt ky ma thu dugc, truc tiép hodc gian tiép, tir su két hop, tao phirc hodc
két tap cua hai hoac nhiéu thanh phén bét ky, hodc tir sy phan ly cia mot hodc nhiéu
thanh ph'?ln, hodc tir cac loai phan tng hodc tuong tac khic cia mot hoac nhiéu thanh
phéan.

Thuét nglt "dugc dung" c¢6 nghia la ¢o thé twong hop véi cac thanh phan khac ctia
duoc phdm va khong c6 hai khong thé chip nhan dugc cho ngudi nhan ching.

Thuét ngit "ddi twong" nhu duge st dung trong ban md ta nay dé cap dén céc ca
thé bi roi loan, tinh trang bénh, va céc loai twong tu, bao ham dong vat c6 va va dong
vat khong phai dong vat co va. Céc vi du vé dong vat c6 vii bao gbm, nhung khong chi
gidi han ¢, thanh vién bét ky thudc 16p Dong vat c6 va: nguoi, dong vat linh trudng
khéng phai ngudi nhu tinh tinh, va cac loai khi khong dudi va khi khac; cac vat nudi
trong trang trai nhu gia stc, ngya, ctru, dé, lon; dong vat nudi trong gia dinh nhu tho,
ch6 va meéo; dong vat thi nghiém bao gbm céac loai gim nhim, nhu chudt cdng, chudt
nhét va chuot lang, va cac loai twong tu. Cac vi du vé dong vat khong phai dong vat co
va bao gdm, nhung khong chi giéi han &, gia cAm, c4 va cac lodi twong ty. Theo mot
phuong an vé cac phuong phap va cac ché phim dugc d@& xuét trong ban mo ta nay, dong
vat c6 v 1a nguoi.

Cac thuat ngr "diéu tri," "viéc diéu tri" hoic "su diéu tri," va cac thuat ngit twong
dwong khac vé mat ngit phap nhu dugc sir dung trong ban md ta nay, bao gdm viée 1am
giam nhe, 1am dju hogc 1am thuyén giam bénh hodc tinh trang bénh, phong ngira cac
triéu chung bd sung, 1am thuyén gidm hodc ngdn ngira cac nguyén nhan chuyén hoa co
ban cua cac triéu chung, e ché bénh hoic tinh trang bénh, vi du, lam ngimg su phat
trién cia bénh hoic tinh trang bénh, 1am giam nhe bénh hogc tinh trang bénh, gay thoai
trién ciia bénh hoic tinh trang bénh, 1am giam nhe tinh trang bénh gy ra béi bénh hoac
tinh trang bénh, hodc lam nging céc triéu chimg cia bénh hodc tinh trang bénh, va duoc
du dinh bao gém viéc phong ngira. Céc thuat ngft nay con bao gdm viéc dat duoc loi ich
tri 1iéu va/hodc loi ich phong bénh. Loi ich tri liéu c6 nghia 1a su loai trir hodc lam thuyén
giam rdi loan co ban duoc diéu tri. Ngoai ra, loi ich tri liéu dat dugc voi su loai trir hodc
lam thuyén gidm mot hodc nhiéu triéu ching sinh 1y lién quan dén rbi loan co ban sao
cho su cai thién dugc quan sat the”iy & bénh nhan, tuy thé ma bénh nhan van c6 thé bi rbi
loan co ban. Dbi véi loi ich phong bénh, cac ché phém ¢6 thé dugc dung cho bénh nhan
c6 nguy co phat trién bénh cu thé, hodc cho bénh nhan bdo cdo mot hodc nhiéu triéu
ching sinh ly cia bénh, méc du viéc chan doan bénh nay co thé khong dugc thuc hién.

Thu4t ngtt "nhom bao v¢" hoac "Pg" duoc dung dé chi ph?m tir thé ma c6 thé dugc
sit dung phd bién dé phong bé hodc bao vé nhom chirc nhét dinh dong thoi phan Gng voi
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cac nhom chirc khac trén hgp chat. Vi dy, "nhém bao vé amino" 1a phén ttr thé duge gén
vao nhém amino ma phong bé hodc bao vé nhém chirc amino trong hop chat. Cac nhom
bao vé& amino thich hop bao gbm, nhung khong chi gi6i han 6, axetyl, trifloaxetyl, t-
butoxycarbonyl (BOC), benzyloxycarbonyl (CBZ) va 9-fluorenylmetylenoxycarbonyl
(Fmoc). Tuong tu, "nhém bao v¢ hydroxy" dugc dung dé chi phan tir thé ctia nhom
hydroxy ma phong bé hodc bao vé nhom chire hydroxy. Cac nhom bao vé thich hop bao
gb6m, nhung khong chi gi6i han ¢, axetyl va silyl. "Nhom bao v¢ carboxy" dugc dung dé
chi phén tir thé ctia nhom carboxy ma phong bé hoic bao vé nhém chirc carboxy. Céac
nhém bao vé carboxy phd bién bao gdm -CH,CH2SO:Ph, xyanoetyl, 2-
(trimetylsilyl)etyl, ~ 2-(trimetylsilyl)etoxymetyl, ~ 2-(p-toluensulfonyl)etyl,  2-(p-
nitrophenylsulfenyl)etyl, 2-(diphenylphosphino)-etyl, nitroetyl va cac nhom tuong tu.
Déi v6i phdn mo ta chung vé cac nhom bao vé va viéc st dung cua ching, xem T. W.
Greene, Protective Groups in Organic Synthesis, John Wiley & Sons, New York, 1991.

Thuét ngit "nhém bao vé NH" nhu dugc st dung trong ban mo ta nay bao gbm,
nhung khong chi gi6i han 0, tricloetoxycarbonyl, tribromoetoxycarbonyl,
benzyloxycarbonyl, para-nitrobenzylcarbonyl, ortho-bromobenzyloxycarbonyl,
cloaxetyl, dicloaxetyl, tricloaxetyl, trifloaxetyl, phenylaxetyl, formyl, axetyl, benzoyl,
tert-amyloxycarbonyl, tert-butoxycarbonyl, para-metoxybenzyloxycarbonyl, 3.4-
dimetoxybenzyl-oxycarbonyl, 4-(phenylazo)-benzyloxycarbonyl, 2-
furfuryloxycarbonyl, diphenylmetoxycarbonyl, 1,1-dimetylpropoxy-carbonyl,
isopropoxycarbonyl, phtaloyl, sucxinyl, alanyl, leuxyl, 1-adamantyloxycarbonyl, 8-
quinolyloxycarbonyl, benzyl, diphenylmetyl, triphenylmetyl, 2-nitrophenylthio,
metansulfonyl, para-toluensulfonyl, N,N-dimetylaminometylen, benzyliden, 2-
hydroxybenzyliden, 2-hydroxy-5-clobenzyliden, 2-hydroxy-l-naphtylmetylen, 3-
hydroxy-4-pyridylmetylen, — xyclohexyliden, 2-etoxycarbonylxyclohexyliden, 2-
etoxycarbonylxyclopentyliden, ~ 2-axetylxyclohexyliden,  3,3-dimetyl-5-oxyxyclo-
hexyliden, diphenylphosphoryl, dibenzylphosphoryl, 5-metyl-2-oxo0-2H-1,3-dioxol-4-
yl-metyl, trimetylsilyl, trietylsilyl va triphenylsilyl.

Thuét ngit "nhém bao vé C(O)OH" nhu dugce su dung trong bdn md ta nay bao
gbm, nhung khong chi gi6i han &, 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-
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butyldimetylsilyl, tert-butyldiphenylsilyl, diphenylmetylsilyl va tert-
butylmetoxyphenylsilyl.

Thuét ngit "nhém bao vé OH hodc SH" nhu dugc st dung trong ban md ta nay bao
gdm, nhung khong chi giéi han &, benzyloxycarbonyl, 4-nitrobenzyloxycarbonyl, 4-
bromobenzyloxycarbonyl, 4-metoxybenzyloxycarbonyl, 3.4-
dimetoxybenzyloxycarbonyl, metoxycarbonyl, etoxycarbonyl, zert-butoxycarbonyl, 1,1-
dimetylpropoxycarbonyl, isopropoxycarbonyl, isobutyloxycarbonyl,
diphenylmetoxycarbonyl, 2,2,2-tricloetoxycarbonyl, 2,2,2-tribromoetoxycarbonyl, 2-
(trimetylsilyl)etoxycarbonyl, 2-(phenylsulfonyl)etoxycarbonyl, 2-
(triphenylphosphonio)etoxycarbonyl, 2-furfuryloxycarbonyl, 1-adamantyloxycarbonyl,
vinyloxycarbonyl, alyloxycarbonyl, 4-etoxy-1-naphtyloxycarbonyl, 8-
quinolyloxycarbonyl, 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,  1l-etoxyetyl, = metansulfonyl,  para-
toluensulfonyl, trimetylsilyl, trietylsilyl, triisopropylsilyl, dietylisopropylsilyl, tert-
butyldimetylsilyl, tert-butyldiphenylsilyl, diphenylmetylsilyl va tert-
butylmetoxyphenylsilyl.

Céc chit dong phan hinh hoc ¢6 thé tdn tai trong cac hop chét theo séng ché. Cac
hop chit theo sang ché c6 thé chira céc lién két doi cacbon-cacbon hoic cac lién két doi
cacbon-nito theo cdu hinh E hodc Z, trong d6 thuat ngt "E" biéu thi cac phan tir thé c6
bac cao hon trén céc phia dbi nhau cua lién két doi cacbon-cacbon hoic cacbon-nito va
thuat ngit "Z" biéu thi cac phan tr thé c6 bac cao hon trén cing mot phia cua lién két doi
cacbon-cacbon hodc cacbon-nito nhu dugc xéac dinh boi quy tic wu tién Cahn-Ingold-
Prelog. Céac hop chat theo sang ché ciing c6 thé ton tai dudi dang hdn hop gbm cac chat
dong phan "E" va "7". Céc phan tir thé xung quanh xycloalkyl hodc heteroxycloalkyl
duogc goi la ¢co c4u hinh cis hodc trans. Ngoai ra, sdng ché dy tinh céc chat dong phan
khac nhau va hdon hop cla chung thu duge tir sy b trf cac phan tir thé xung quanh hé
vong adamantan. Hai phéan tir thé xung quanh vong don trong hé vong adamantan dugc
g0i 12 ¢6 cAu hinh twong ddi Z hogc E. Vi dy, xem C. D. Jones, M. Kaselj, R. N.
Salvatore, W. J. le Noble J. Org. Chem. 1998, 63, 2758-2760.

Céc hop chét theo sang ché co thé chtra cac nguyén tir cacbon duge thé bat ddi
xtng trong cau hinh R hoic S, trong d6 cac thuat ngt "R" va "S" 1a nhu dugc dinh nghia
bdi JTUPAC 1974 Recommendations for Section E, Fundamental Stereochemistry, Pure
Appl. Chem. (1976) 45, 13-10. Cac hop chét c6 cac nguyén tir cacbon duoc thé bt doi
xung voi cac lugng cAu hinh R va S bang nhau 13 triét quang & cac nguyén tir cacbon do.
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Céac nguyén tr ¢6 luong du mot cAu hinh so vé6i ciu hinh kia dugc gan céu hinh c6 mat
v6i lugng cao hon, tbt hon 13 lwgng du khoang 85-90%, t6t hon nita néu luong du khoang
95-99%, va con tét hon nita néu lwong du 1én hon khoang 99%. Theo do, sang ché bao
gdm hdn hop triét quang, cac chit ddng phén lap thé twong dbi va tuyét dbi, va cac hon
hop cua cac chat ddng phan lap thé twong d6i va tuyét dbi.

Cic hop chit dwgc 1am giau hodc dwge danh diu bing chat dong vi.

Céc hop chét theo séng ché c6 thé ton tai & dang dugc dénh dau hodc duge lam
giau bang chét dong vi chira mot hoic nhiéu nguyén tit ¢6 khéi luong nguyén tir hozc sb
khéi khéc v6i khéi luong nguyén tir hodc s6 khdi duoc tim thdy nhiéu nhit trong tu
nhién. Céc chit dong vi c6 thé 1a cac chét dong vi phong xa hoic khong phong xa. Cac
chét ddng vi cia cac nguyén tir nhu hydro, cacbon, nito, phospho, Iuu huynh, flo, clo va
iot bao gdm, nhung khéng chi gidi han &, 2H, *H, 1°C, C, N, 180, 3P, ¥*S, 1¥F, *Cl va
15T C4c hop chdt ma chira cac chat dong vi khac cua cac nguyén tir nay va/hodc cac
nguyeén tr khac la nam trong pham vi clia sang ché.

Theo mdt phuong an khéac, cac hop chit dugc danh du bing chat déng vi chia
doteri (H), triti (°H) hodc cac chit ddng vi C. Céc hop chét duge danh du bang chat
ddng vi theo sang ché c6 thé duoc didu ché bang cac phuong phap chung da biét d6i véi
nguoi co hiéu biét trung binh trong linh vuc nay. Cac hop chét dugc danh ddu bang chat
df”)ng vi nhu vay co thé dugc diéu ché mot cach thuén tién béng cach thuc hién cac quy
trinh dwoc boc 16 trong phan vi du thuc hién séng ché dugc boc 19 trong ban mo ta nay
va céc so dd bang cach thay thé chat phan Gmg duoc déanh d4u bang chat déng vi c6 dugc
d& dang cho chét phan tng khong dugc danh du. Trong mét sb trudong hop, cac hop
chit ¢6 thé dugc xir Iy bang cac chat phan tng dugc danh dAu bang chét dong vi dé trao
d6i nguyén tir binh thuong voi chét dong vi cua né, vi du, hydro cho doteri c6 thé duoc
trao ddi nho tac dong cia axit dugc doteri hoa nhu D2SO4/D20. Ngoai phan md ta néu
trén, cac quy trinh va cac hop chét trung gian thich hop dugc bdc 19, vi dy, trong Lizondo,
J et al, Drugs Fut, 21(11), 1116 (1996); Brickner, S J et al., ] Med Chem, 39(3), 673
(1996); Mallesham, B et al, Org Lett, 5(7), 963 (2003); cdng b6 don PCT sb
W01997010223, W02005099353, W01995007271, WO2006008754; patent My cac
$67538189; 7534814; 7531685; 7528131; 7521421; 7514068; 7511013; va don yéu cau
cAp patent M§ s& cong bd 20090137457; 20090131485; 20090131363; 20090118238;
20090111840; 20090105338;  20090105307;  20090105147;  20090093422;
20090088416; va 20090082471, cac phuong phap nay duoc két hop vao ban md ta nay
bang cach vién dan.

Céc hop chit dugc danh déu béng chét déng vi theo sang ché co thé dugc st dung
Jam cac tiéu chudn dé xac dinh hiéu qua cla cac chét e ché Bcl-2 trong c4c thir nghiém
gin két. Cac hop chét chira chit dong vi da dugc st dung trong nghién ctru dugc hoc aé
khao sat sd phan chuyén hoéa in vivo cia cc hop chét bang cach danh gia co ché tac
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dong va qua trinh chuyén héa ctia hop chit gbc duoc danh du bang chit khong phai
chét ddng vi (Blake et al. J. Pharm. Sci. 64, 3, 367-391 (1975)). Céc nghién ctru chuyén
héa nhu vay la quan trong trong vi€c thiét ké duoc chét tri liéu an toan, hiéu qua, bdi vi
hop chét c6 hoat tinh in vivo dugc dung cho bénh nhan hodc béi vi cac chét chuyén hoa
duoc tao ra tir hop chat gbc to ra 1a gy doc hodc 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, cac dugc chét chura chat déng vi khéng phong xa, nhu cac duoc chét dugc
doteri hoa dugc goi 1a "cac dugc chét nang" co thé dugc sir dung dé diéu tri cac bénh va
cac tinh trang bénh lién quan dén hoat tinh Bcl-2. Lugng chét ddng vi c6 mit trong hop
chét trén day tang dan trén luong tu nhién cia n6 dugc goi 12 sy lam giau. Céc vi du vé
luong lam giau bao gé)m tir khoang 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, 88, 92, 96, dén khoang 100% mol. Su thay
thé 1én dén khoang 15% nguyén tir binh thuong bang chit dong vi nang da duoc thuc
hién va duoc duy tri trong khoang thoi gian hang ngay dén hang tudn & dong vat c6 vu,
bao gbém loai gam nhim va ché, véi cac tac dung bét 1oi quan sat duge nho nhat (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). Su thay thé
nhiéu véi luong cao dén 15%-23% trong dich thé bang doteri da dugc tim thiy 1a khong
gdy ra doc tinh (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 chét ddng vi 6n dinh ctia mot dugc chit 6 thé 1am thay doi
céc dac tinh héa Iy ctia né nhu pKa va mirc do hoa tan lipit. Céac tac dung va cac thay
d6i nay co thé anh huéng dén dap ung duoc luc hoc cua phén tir dugc chét néu sy thay
thé déng vi anh hudng dén ving c6 lién quan trong twong tic phéi ti-thu thé. Trong khi
mot s6 cac dic tinh vat 1y cta phan tr duge danh d4u bang chit dong vi 6n dinh 12 khac
vé6i cac dic tinh vat 1y ctia phan tr khong dugce danh dAu, cac dac tinh hoa hoc va sinh
hoc 1a gidng nhau, v6i mot ngoai 1é quan trong: do khéi lrgng cta chat ddng vi ning
duoc tang 1én, lién két bt ky lién quan dén chét dong vi nang va mot nguyén tir khac s&
manh hon so véi lién két gidng nhu vay gitta chét dong vi nhe va nguyén tir d6. Theo
do, su hop nhét cua chét dong vi & vi tri trao dbi chat hoac bién dbi enzym s& lam cac
phan ing nay cham thay dbi tiém tang kiéu dugc dong hoc hodc hiéu qua so vé6i hop
chit khong phai dong vi.

Theo mot phuong an (1), sang ché dé xuét hop chét co cong thirc (1),
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hodc mudi dugc dung cia nd, trong do:

L', 12, L3 va L* doc lap duge chon tir -(CRCRP).-, -(CRRP),O(CRRP)e,

_(CRRP),NRA(CRCRPS)-,  -(CR°RP),S(CR°RP)-,  ~-(CR°RP),C(O)(CRRP)e,
_(CRERP),C(=NRE)(CRRP);-, -(CRRP),C(S)(CRRP);-, -(CRRP),C(O)O(CRRP):-,
-(CR°RP),0C(O)(CRCRP)-, -(CR°RP),C(O)NRA(CRCRP)-,
-(CR°RP),NRAC(O)(CRCRP)-, -(CRCRP),NRAC(O)NRB(CRCRP)-,
-(CRRP),C(=NRF)NRB(CRCRD)-, -(CRCRP),NRBC(=NRE)(CRCRP)-,
-(CRCRP),NRAC(=NRE)NRB(CRRP)-, -(CRCRP),C(S)NRA(CRCRP)-,
_(CRCRP),NRAC(S)(CRRP),-, -(CRCRP),NRAC(S)NRB(CRRP)-,
-(CRCRP),S(O)y(CRCRP), -(CRCRP),S(0),NRAS(CRRPS)-,

-(CR®RP?),NRAS(O){(CRRP):- va -(CRCRP),NRAS(O)NRB(CRRP):-;

Q! va Q? doc 1ap duogc chon tir aryl va heteroaryl, trong do mdi nhém aryl va
heteroaryl khong dugc thé hodc dugc thé bang it nhat mot phan tir thé, nhu mot, hai, ba
hodc bén phan tir thé, doc 1ap duge chon tir RX;

Q? dugc chon tir aryl, Cs.10 xycloalkyl, heteroaryl va heteroxyclyl, trong do mdi
nhom aryl, xycloalkyl, heteroaryl va heteroxyclyl khong dugc thé hodc duogc thé bang it
nhét mot phén tt thé, nhu mét, hai, ba hodc bén phén ttr thé, doc lap dugc chon tir R%;

khi Q3 1a Cs.10 xycloalkyl, Y?, Y2 va Y? doc lap duge chon tir (CR*R®),, trong d6
xycloalkyl khong dugc thé hoic duoc thé bang it nhét mot phén tir thé doc 1ap duge chon
tu RX;

khi Q3 14 heteroaryl, Y', Y? va Y? doc lap dugc chon tir lién két, C,N, Ovas, trong
do heteroaryl khong dugc thé hodc dugc thé béng it nhat mot hodc hai phén tr thé doc
1ap duoc chon tir RX;

khi Q3 12 heteroxyclyl, Y', Y2 va Y* doc 1ap dugc chon tir (CR¥R®),, N, O va S,
trong do6 heteroxyclyl khong dugc thé hogc dugc thé bang it nhat mot phan tix thé doc
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lap dwgc chon tir RX;
X! va X2 doc 1ap dugce chon tir C va N;
X3 dugc chon tir CR*R* va O;
Y* duogc chon tir C va N;
Z dugc chon tr C va N;

mdi R! ddc 1ap duge chon tir hydro, halogen, Ci.10 alkyl, C2.10 alkenyl, Ca-10 alkynyl,
C3.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl,
aryl-C .4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, CN, NO,, -NRA'R®', -ORA1, -C(O)RAL,
-C(=NREDHRA!,  -C(=N-ORBHRA!,  -C(O)OR™, -OC(O)RA!,  -C(O)NRAIRB!L
-NRAIC(O)RBl, -C(INREI)NRAlRBl, -NRAIC(:NREI)RBI, -OC(O)NRAIRBI,
-NRAIC(O)ORBI, -NRAIC(O)NRAIRBl, -NRAIC(S)NRMRBI, -NRAIC(:NREl)NRAIRBl,
S(O)RAL,  -S(O)(=NRFHRB!,  -N=S(O)RA'RP!, -S(0),0RA!,  -OS(0)2RA,
—NRAlS(O)rRBl, —NRAls(O)(:NREI)RBI, -S(O)rNRAlRBl, -S(O)(:NREI)NRAIRBl,
—NRAIS(O)zNRAlRBl, -NRAIS(O)(ZNREI)NRAIRBl, _P(O)RAIRBI va
-P(O)(ORA)(ORBY), trong d6 mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong duoc thé hodc duge thé bang it nhat mot phan tir thé, nhu mat,
hai, ba hodc bdn phén tir thé, doc lap dugce chon tir RX;

mdi R2 déc 1ap dwge chon tir hydro, halogen, Ci.10 alkyl, Cz-10 alkenyl, Cz-10 alkynyl,
Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl,
aryl-C1.4 alkyl, heteroaryl, heteroaryl-C1.4 alkyl, CN, NO2, -NRA?RB2, -OR*%, -C(O)R™?,
.C(=NRE»)RA2,  -C(=N-ORP?)R”?, -C(O)OR*?, -OC(O)R™, -C(O)NRA’RE2,
-NRAZC(O)RBZ, -C(=NRE2)NRA2RBZ, -NRAZC(:NREZ)RBZ, -OC(O)NRAZRBZ,
—NRAZC(O)ORBZ, -NRAZC(O)NRAZRBz, -NRA2C(S)NRA2RB2, -NRAZC(=NRE2)NRA2R32,
-S(O)RA2,  -S(O)(=NRF?)RP2,  -N=S(O)RA2RE2,  -S(0),0R*, -0S(0),RA2,
-NRAzs(O)rRBZ, -NRAZS(O)(ZNREZ)RBz, -S(O)rNRAzRBZ, -S(O)(=NRE2)NRA2RB2,
-NRA2S(O)2NRA2RB2, -NRA2S(O)(:NRE2)NRA2RB2, _P(O)RAZRBZ va
-P(0)(ORA2)(ORB?), trong d6 mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong duoc thé hoac dugc thé bang it nhét mot phéan ti thé, nhu mot,
hai, ba hodc bdn phén tir thé, doc 1ap duge chon tir RX;

mdi R? doc 1ap duoc chon tir hydro, halogen, Ci.10 alkyl, Cz-10 alkenyl, Cx-10 alkynyl,
C3.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl,
aryl-Ci.4 alkyl, heteroaryl, heteroaryl-C1.4 alkyl, CN, NO», -NRA*R??, -ORA3, -C(O)RA%,
-C(=ENRF)RA3,  -C(=N-ORP*)RA3, -C(O)OR*3,  -OC(O)R™, -C(O)NRA’RE3,
-NRA3C(O)RB3, -C('—_NRE3)NRA3RB3, -NRA3C(=NRE3)RB3, -OC(O)NRA3RB3,
-NRA3C(O)ORB3, -NRA3C(O)NRA3RB3, -NRA3C(S)NRA3RB3, -NRA3C(:NRE3)NRA3RB3,
-S(O)RA,  -S(O)(=NRE)RE3, N=S(O)RARB3,  -S(0)0R*},  -OS(0)R*,
-NRA3S(O)rRB3, -NRA3S(O)(=NRE3)RB3, -S(O)rNRA3RB3, -S(O)(ZNRE3)NRA3RB3,
-NRA3S(0),NRARE?, -NRA3S(0)(=NRE>)NRA3RE3, -P(O)RA’RE3 va
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-P(0)(ORA?)(ORP%), trong &6 mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong dugc thé hoac dugc thé béng it nhat mot phﬁn ttr thé, nhu mot,
hai, ba hodc bdn phn tir thé, doc lap duge chon tr R;

R* R%, R* va R* doc 1ap duoc chon tir hydro, halogen, Ci-10 alkyl, Cz.10 alkenyl,
Ca.10 alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci4 alkyl, heteroxyclyl, heteroxyclyl-
Ci.4 alkyl, aryl, aryl-Cy.4 alkyl, heteroaryl, heteroaryl-Ci4 alkyl, CN, NO», -NRARP*,
-ORA, -C(O)RM, -C(ENREHRAM, -C(=N-ORBHRAY,  -C(O)ORA, -OC(O)RA4,
—C(O)NRA4RB4, -NRA4C(O)RB4, —C(:NRE4)NRA4RB4, -NRA4C(=NRE4)RB4,
—OC(O)NRA4RB4, -NRA4C(O)ORB4, -NRA4C(O)NRA4RB4, -NRA4C(S)NRA4RB4,
NRA4C(=NREY)NRA4RB4, -S(0)RA, -S(O)(=NRFHRP4, -N=S(O)RARP*, -S(0),0RA4,
-OS(0)RA4, -NRA4S(0).RB4, -NRA*S(O)(=NRFH)RB4, -S(O),NRARE4,
-S (O) (ZNRE4)NRA4RB4, _NRA4S (O) 2NRA4RB4, _NRA4S (0) (ZNRE4)NRA4RB4,
P(O)RMRB* va -P(O)(ORA*)(ORP*), trong d6 mdi nhom alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc the hodc dugc the bang it nhat
mot phén t thé, nhu mot, hai, ba hoic bén phén tir thé, doc 1ap dugc chon tir RX;

hodc “R* va R*” hogc “R* va R*” cling v6i chc nguyén tir cacbon ma ching gan
vao tao thanh vong c¢6 3-7 canh chira 0, 1, 2 hodc 3 nguyén tlr khac loai doc 1ap dugce
chon tir oxy, luu huynh, nito, va phospho, va tuy y dugc thé boi 1, 2 hodc 3 nhém RX;

mdi R% doc 1ap duge chon tir Cio alkyl, Caio alkenyl, Cz10 alkynyl, Cs.io
xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
C1.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, trong do mdi nhém alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc dugc thé bang it nhat
mot ph?m t thé, nhu mot, hai, ba hoic bén ph?ln tir thé, ddc 1ap dugc chon tir RX;

R’® dugc chon tr hydro, halogen, Ci.10 alkyl, Ca.10 alkenyl, Ca-10 alkynyl, Cs.10
xycloalkyl, Cs.10 xycloalkyl-C1.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
Ci.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, CN, NO,, -NRAR®S, -OR*’, -C(O)R™,
-C(=NRERAS,  -C(=N-ORP*R*, -C(O)OR*, -OC(O)R™, -C(O)NRARB>,
INRASC(O)RPS,  -C(=NRF)NRASRBS,  -NRASC(=NRES)RBS, - OC(O)NRASRES,
-NRASC(O)ORBS, -NRASC(O)NRASRBS, -NRASC(S)NRASRBS, -NRASC(ZNRES)NRASRB5,
-S(O)RAS,  -S(O)(=NRE5RB5,  -N=S(O)R*RPF%,  -S(0),OR™, -OS(0)RA3,
NRASS(0)RBS, -NRASS(O)(=NRES)RBS, -S(O),NRASRES, -S(O)(=NRE)NRASRBS,
-NRA3S (O) 2NRASRBS , _NRAS S (O)(:NRE5 )NRA5 RBS , -P( O)RASRBS va
-P(0)(ORA%)(ORP?), trong d6 mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong dugc thé hodc duge thé bang it nhat mot phan tir thé, nhu mat,
hai, ba hodc bdn phan tir thé, doc 1ap duge chon tir RX;

mdi R® va R® doc 1ap dugce chon tir hydro, halogen, Ci.10 alkyl, Cz-10 alkenyl, Ca-
10 alkynyl, Cs.10 xycloalkyl, Cs.19 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4
alkyl, aryl, aryl-C1.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, CN, NOy, -NRASRP®, -OR?°,

-26-



36077

-C(O)RAS, -C(=NRF6)RA®, -C(=N-ORB®)RAS, -C(0O)ORA®, -OC(O)R", -C(O)NRASRE®,
“NRASC(O)RB®, -C(=NRES)NRASRE®, NRASC(=NRE6)RBS, - OC(O)NRASRPBS,
NRASC(O)ORBS, -NRASC(O)NRASRES, _NRASC(S)NRASRBS, -NRASC(=NRE6)NRASRES,
-S(O)R”®,  -S(O)(=NRE®)RE®, N=S(O)RARBS,  -S(0),0R*,  -OS(0)R™,
-NRA6S(O)rRB6, -NRA6S(O)(=NRE6)RB6, —S(O)rNRAGRBé, -S(O)(ZNREé)NRAéRB6,
-NRAS (O)QNRA6RB6, -NRA®S (O)(ZNRE6)NRA6RB6, -P(O)RA6RB6 va
-P(O)(ORA%)(ORBY), trong d6 mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl,
aryl va heteroaryl khong duoc thé hoac dugc thé béng it nhat mot phﬁn ttr thé, nhu mat,
hai, ba hoac bdn ph?m tt thé, doc lap dugc chon tir RX;

hodic R% va R® cling v6i cc nguyén ti cacbon ma chiing gan vao tao thanh vong
¢6 3-7 canh chra 0, 1, 2 hodc 3 nguyén tir khéac loai doc 14p dugc chon tir oxy, uu huynh,
nito, va phospho, va tiy y duoc thé boi 1, 2 hodc 3 nhém RX;

mai RA, RAL, RA2, RA3, RAY RAS, RAS, RB, RP!, RB2, RE3, RBY, RBS va RBS doc lap
duoc chon tir hydro, Ci.10 alkyl, Ca.10 alkenyl, Ca.10 alkynyl, Cs.10 xycloalkyl, Cs.10
xycloalkyl-Ci4 alkyl, heteroxyclyl, heteroxyclyl-Ci4 alkyl, aryl, aryl-Ci4 alkyl,
heteroaryl, va heteroaryl-Ci.4 alkyl, trong dé mdi nhém alkyl, alkenyl, alkynyl,
xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc dugc thé bang it nhat
mot phén t thé, nhu mot, hai, ba, hoidc bdn phén tr thé, doc lap dugce chon tir R,

hodc mdi “RA va RB”, “RAT va RB1”, “RA2 vi RB2”, “RA3 va RB3, “RA4 va RBY, “RM
va RBS” va “RAS6 va RB® cing v6i (c4c) nguyén tir ma ching gan vao tao thanh vong di
vong co 4 dén 12 canh chtra 0, 1, hodc 2 nguyén tir khac loai bd sung doc lap dugc chon
tr oxy, lru huynh, nito va phospho, va tuy y duoc thé boi 1, 2 hodc 3 nhém RX;

mdi R€ va RP doc 1ap duoc chon tir hydro, halogen, Ci.10 alkyl, Ca-10 alkenyl, Ca-10
alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4
alkyl, aryl, aryl-Ci.4 alkyl, heteroaryl va heteroaryl-Ci.4 alkyl, trong d6 mdi nhém alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc dugc
thé bing it nhat mot phan tir thé, nhur mot, hai, ba hodc bén phan tir thé, doc 14p dwoc
chon tr R%;

hoic R va RP cung v6i (cac) nguyén tir cacbon ma ching gin vao tao thanh vong
¢6 3 dén 12 canh chita 0, 1 hodc 2 nguyén tir khac loai doc 1ap duge chon tir oxy, luu
huynh va nito, va tily ¥ duogc thé béi 1, 2 hodc 3 nhom RX;

mdi RE, REI, RE2, RE3 RE4 RES va RES doc lap duge chon tix hydro, Ci.10 alkyl, Co.
10 alkenyl, Ca.1o alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl,
heteroxyclyl-C .4 alkyl, aryl, aryl-C.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, CN, NO»,
OR?!, SR?!, -S(0)R?!, -C(O)R?!, C(0)OR?!, -C(O)NR?'R?! va -S(O)NR*'R"!, trong d6
mdi nhom alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong
duogc thé hoac duge thé bé‘mg it nhat mot ph?m ttr thé, nhu mot, hai, ba hodc bdn phén o
thé, doc 1ap duoc chon tir RY;
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mdi RX ddc 1ap dugc chon tir hydro, Ci-10 alkyl, Ca-10 alkenyl, Ca-10 alkynyl, Cs.10
xycloalkyl, Cs.10 xycloalkyl-C1.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
Ci.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, halogen, CN, NO,, -(CR®'R")NR*R",
-(CR®'RI)OR®!, -(CR®'RU)C(O)R™, ~(CRE'RMC(=NRHR?!, -(CR'RM)C(=N-
ORP)R?!,  -(CRY'R)C(O)OR", -(CRCIRY)OC(O)RY!,  -(CR®'R),C(O)NRR"!,
'(CRClel)tNRaIC(O)Rbl, -(CRClel)tC(:NRe1)NRale1, -(CRClel)tNR“C(:NRel)Rbl,
-(CR®'R¥),OC(O)NR?R!, -(CR®'R¥)NR?!C(O)OR"!, -(CR®'R¥)NR?'C(O)NR*'R®!,
-(CRClel)tNRalC(S)NRalel, -(CRC]Rdl)tNRalC(:NRel)NRalel, -(CRClel)tS(O)erl,
-(CR'RI)S(O)(=NRHR®!, -(CR*'RI)N=S(O)R?R"!, -(CR®'R¥)S(0),0R"!,
-(CR'R)0S(0):R", -(CRY'RI)NR2S(0)R!, -(CRS'RI)NR?!S(O)(=NRHR®!,
-(CR®'R),S(O)NR?IR"!, -(CR®'R)S(0O)(=NR°")NR*R"!,
-(CR'RIHNR?!S(0),NR?R"!, -(CRC'RIHNR?'S(O)(=NR)NRR!,
-(CR®'R)P(O)RFR! va -(CR'RY)P(O)(OR*)(ORPY), trong do6 mdi nhom alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc duoc
thé bang it nhAt mot phan tir thé, nhu mét, hai, ba hogc bén phan tir thé, doc 1ap dugc
chon tir RY;

mdi R?! va mdi RY! doc 1ap duge chon tir hydro, Ci-10 alkyl, Cz.10 alkenyl, Ca-10
alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci-4
alkyl, aryl, aryl-Ci.4 alkyl, heteroaryl va heteroaryl-Ci.4 alkyl, trong do mdi nhém alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hogc dugc
thé béng it nhat mot phé”m t&r thé, nhu mot, hai, ba hoic bdn phén tt thé, doc lap dugc
chon tir RY;

hodc R?! va RP! ciing v6i (c4c) nguyén tir ma chiing gan vao tao thanh vong di vong
c6 4 dén 12 canh chta 0, 1 hodc 2 nguyén tir khac loai bd sung doc lap dugce chon tur
oxy, luu huynh, nito va phospho, va tuy y dugc thé boi 1, 2 hodc 3 nhém RY;

mdi R¢! va mdi R doc 1ap duoge chon tir hydro, halogen, Ci.10 alkyl, C».10 alkenyl,
Ca.10 alkynyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-
C1.4 alkyl, aryl, aryl-C1.4 alkyl, heteroaryl va heteroaryl-Ci.4 alkyl, trong do mdi nhém
alkyl, alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hoic
dugc thé bing it nhét mot phan tir thé, nhu mét, hai, ba hoac bén phén tir thé, doc lap
dugc chon tir RY;

hodc R¢! va RY ciing véi (c4c) nguyén tir cacbon ma chiing gan vao tao thanh vong
c6 3 dén 12 canh chra 0, 1 hodc 2 nguyén t khac loai doc lap dugc chon tir oxy, luu
huynh va nito, va tity y dugce thé béi 1, 2 hoge 3 nhém RY;

mdi Re! doc 1ap duge chon tir hydro, Ci.10 alkyl, Cs.10 xycloalkyl, Cs.10 xycloalkyl-
C1.4 alkyl, CN, NO,, -OR®, -SR%, -S(0O);R%, -C(O)R*, -C(O)OR?, -S(O)NR?’RP? va -
C(O)NR#RY?%;

mdi RY doc 1ap duge chon tr Crio alkyl, Caao alkenyl, Cs.i0 alkynyl, Cs.10
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xycloalkyl, Cs.10 xycloalkyl-Ci.4 alkyl, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
Ci.4 alkyl, heteroaryl, heteroaryl-Ci.4 alkyl, halogen, CN, NO», -(CR“R®)NR*R",
-(CRZR®)0OR™, -(CR2R%),C(O)R*, -(CRZR®2)C(=NR®?)R?!, -(CR®’R%®),C(=N-
OR")R?, -(CRZR%)C(O)OR™, -(CR>R%?)OC(O)R??, -(CR“R%?)C(O)NR#R"?,
-(CRcszz)tNRaZC(O)RbZ, -(CRCZRdZ)tC(:NRCZ)NRaZRbZ, -(CRCZRdz)tNRaZC(:NRe2)Rb2,
-(CR2R%2),0C(O)NR2R"2, -(CR’RZ)NR*C(O)OR", -(CR2ZR%2)NR>C(O)NR?*?R "2,
-(CRZRZYNR*C(S)NR*R", -(CRR?)NR*>C(=NR?)NR*R"2, -(CRRZ)S(0)R?,
-(CR2R%),S(0)(=NR2)R"?, -(CR*2R92)N=S(O)R*?R"?, -(CR®2R%),S(0),0R,
((CRZR)0S(0),R™,  -(CRZRD)NR2S(O)R", -(CRZR¥)NR*S(0)(=NR2)R",
-(CR*?R?),S(0),NR*R"2, -(CR2R%),S(0)(=NR*)NR#R"?,
-(CRZR®)NR??S(0),NR#2R", -(CR?R92)NR*S(0)(=NR?)NR*?R"2,
-(CR2R%?)P(O)RZR®? va -(CR*ZR%)P(0)(OR??)(OR?), trong doé mdi nhoém alkyl,
alkenyl, alkynyl, xycloalkyl, heteroxyclyl, aryl va heteroaryl khong dugc thé hodc dugc
thé br?mg it nhat mét phén t& thé, nhu mét, hai, ba hoic bdn phﬁn t thé, doc lap duoc
chon tir OH, CN, amino, halogen, Ci.1o alkyl, Ca.10 alkenyl, Ca-10 alkynyl, Cs.10
xycloalkyl, Ci.10 alkoxy, Cs.10 xycloalkoxy, Ci.10 alkylthio, Cs.10 xycloalkylthio, Ci.10
alkylamino, Cs.1o xycloalkylamino va di(Cj.10 alkyl)amino;

mdi R2 va mdi R*? ddc 14p duogc chon tir hydro, Ci.1o alkyl, Cz.10 alkenyl, Ca-10
alkynyl, Cs.10 xycloalkyl, Cs.10 Xycloalkyl-C1_4 alkyl, Ci-10 alkoxy, Cs.10 xycloalkoxy, Ci-
10 alkylthio, Cs.10 xycloalkylthio, Ci.10 alkylamino, Cs.jo xycloalkylamino, di(Ci-10
alkyl)amino, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-Cy.4 alkyl, heteroaryl va
heteroaryl-Ci.4 alkyl, trong do mdi nhém alkyl, alkenyl, alkynyl, xycloalkyl, alkoxy,
xycloalkoxy, alkylthio, xycloalkylthio, alkylamino, xycloalkylamino, heteroxyclyl, aryl
va heteroaryl khong duoc thé hoac dugc thé bé‘mg it nhat mot phén ttr thé, nhu mét, hai,
ba hoac bén phf?m t thé, doc 14p dugc chon tir halogen, CN, Ci.10 alkyl, Ca.10 alkenyl,
Ca-10 alkynyl, C3.10 xycloalkyl, OH, Ci1.10 alkoxy, Cs.10 xycloalkoxy, Ci-10 alkylthio, Cs.10
xycloalkylthio, amino, Ci.10 alkylamino, Cs.19 xycloalkylamino va di(Ci-10 alkyl)amino;

hodc R va R cling v6i (c4c) nguyén tir ma chiing gén vao tao thanh vong di vong
¢6 4 dén 12 canh chua 0, 1 hodc 2 nguyén tir khéc loai bd sung ddc 1ap dugc chon tir
oxy, luu huynh, nito va phospho, va tuy y duoc thé boi 1 hodc 2 phéan tir thé, doc lap
dugc chon tir halogen, CN, Ci.10 alkyl, Ca-10 alkenyl, Ca.10 alkynyl, Cs.10 xycloalkyl, OH,
Ci10 alkoxy, Cs.i0 xycloalkoxy, Ci.io alkylthio, Cs.io xycloalkylthio, amino, Ci.10
alkylamino, Cz.10 xycloalkylamino va di(Ci.10 alkyl)amino;

mdi R? va mbi R%? doc 1ap duoc chon tir hydro, halogen, Ci.10 alkyl, Cz-10 alkenyl,
Cai0 alkynyl, Cs.qo xycloalkyl, Cs.o xycloalkyl-Cig alkyl, Cio alkoxy, Cs.io
xycloalkoxy, Ci.10 alkylthio, Cs.i0  xycloalkylthio, Ci10 alkylamino, Cs.i0
xycloalkylamino, di(Ci-10 alkyl)amino, heteroxyclyl, heteroxyclyl-Ci.4 alkyl, aryl, aryl-
C1.4 alkyl, heteroaryl va heteroaryl-Ci.4 alkyl, trong d6 mdi nhom alkyl, alkenyl, alkynyl,
xycloalkyl, alkoxy, xycloalkoxy, alkylthio, xycloalkylthio, alkylamino, xycloalkylamino,
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heteroxyclyl, aryl va heteroaryl khong dugc thé hoac dugc thé bang it nhét mot phéan tir
thé, nhu mat, hai, ba hoic bon phﬁn tt thé, ddc 1ap dugc chon tir halogen, CN, Ci.10 alkyl,
Ca.10 alkenyl, Ca.10 alkynyl, Cs.10 xycloalkyl, OH, Ci.10 alkoxy, Cs.10 xycloalkoxy, Ci-10
alkylthio, Cs.10 xycloalkylthio, amino, Ci.10 alkylamino, Cs.10 xycloalkylamino va di(C;-
10 alkyl)amino;

hogic R®2 va R® ciing véi (cac) nguyén tir cacbon ma chiing gén vao tao thanh vong
c6 3 dén 12 canh chita 0, 1 hodc 2 nguyén tir khac loai doc 14p duoc chon tir oxy, luu
huynh va nito, va tuy y dugc thé bai 1 hoac 2 phﬁn ttr thé, doc 1ap dugc chon tir halogen,
CN, Ci.10 alkyl, Ca.10 alkenyl, Ca.10 alkynyl, Cs.10 xycloalkyl, OH, Ci.10 alkoxy, Cs.10
xycloalkoxy, Ci.i0 alkylthio, Cs.i0 xycloalkylthio, amino, Ci.io alkylamino, Cs.1o
xycloalkylamino va di(Ci.10 alkyl)amino;

mdi R®? ddc 1ap duoc chon tir hydro, CN, NO2, Ci.10 alkyl, Cs-10 xycloalkyl, Cs.10
xycloalkyl-Ci.4 alkyl, Ci.i0 alkoxy, Cs.io xycloalkoxy, -C(O)Ci4 alkyl, -C(O)Cs.10
xycloalkyl, -C(0)OC1.4 alkyl, -C(O)OCs.10 xycloalkyl, -C(O)N(Ci-4 alkyl)z, -C(O)N(Cs.
10 xycloalkyl)s, -S(0):Ci4 alkyl, -S(0)2Cs.10 xycloalkyl, -S(0)2N(Ci.4 alkyl)> va
-S(O)zN(C3-10 Xycloalkyl)z;

m dugce chontir 0, 1, 2 va 3;

n dugc chon tir 0, 1, 2 va 3;

dugc chon tir 0, 1 va 2;

p dugc chontr 0, 1, 2, 3 va 4;

q dugc chon tr 0 va 1;

mdi r doc 1ap dugce chon tir 0, 1 va 2;

mdi t doc 1ap duoc chon tr 0, 1, 2, 3 va 4;
mdi u doc 1ap duge chon tr 0, 1, 2, 3 va 4.

Theo mot phuong an khac (2), sang ché dé xuét hop chit theo phuong 4n (1) hodc
mubi duoce dung cua nd, trong d6 Q' 12 aryl, trong d6 aryl khong duoc thé hodc dugc thé
bang it nhat mot phan tir thé doc 1ap dwoc chon tir RX.

Theo mot phuong &n khac (3), sang ché dé xuét hop chét theo phwong 4n (2) hodc
mudi dugc dung cia né, trong d6 Q' 1a phenyl, trong d6 phenyl khong dugc thé hoic
duoc thé bing it nhit mot phan tir thé doc 1ap duge chon tir RX.

Theo mot phuong éan khéc (4), sang ché dé xuét hop chit theo phuong an (3) hodc
mubi dugce dung ciia no, trong d6 Q! 13 phenyl, trong d6 phenyl khong dugc thé hodc
duge thé bing it nhit mot phan tir thé doc 1ap dugce chon tir Ci.4 alkyl, Cs.6 xycloalkyl,
halogen, CN, CF3 va OCF3, trong do mdi alkyl va xycloalkyl khéng dugc thé hoic dugc
thé bang it nhat mot phan tir thé doc 1ap duge chon tir RY.
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Theo mot phuong an khéc (5), sang ché dé xuét hop chit theo phwong 4n (4) hoic
mudi duoc dung ciia né, trong d6 Q! 1a phenyl, trong d6 phenyl duoc thé boi halogen.

Theo mdt phuong an khéc (6), sang ché d& xuét hop chit theo phwong 4n (5) hoic

©}a
mubi duoc dung ctia né, trong d6 Q' 1a ¢ :

Theo mot phuong an khéac (7), sang ché d& xuét hop chit theo phwong 4n (1) hoic
mubi duge dung ctia né, trong d6 Q! 13 heteroaryl, trong dé heteroaryl khong dugc thé
hogc duoc thé bang it nhét mot phan tir thé doc 1ap duge chon tir RX.

Theo mot phuong &n khac (8), sang ché dé xuét hop chit theo phwong 4n bat ky
trong s cac phuong an (1)-(7) hodc mubi dugc dung cia né, trong d6 Q* 1a aryl, trong
do6 aryl khong dugce thé hogc dugc thé bang it nhét mot phan tir thé doc 1ap dugc chon tir
RX,

Theo mot phuong an khéc (9), sang ché @ xuét hop chit theo phwong an bt ky
trong sb cac phuong 4n (1)-(7) hodc mubi dugc dung cua no, trong d6 Q? 1a heteroaryl,
trong do heteroaryl khong duoc thé hoic dugc thé bang it nhat mot phan tir thé doc lap
dugc chon tir RX.

Theo mot phuong an khac (10), sdng ché d& xuit hop chit theo phuong 4n (9) hodc

ESZEN R T\ -NH

m \_//

. | N \ A
N va Nx , 1a khong

duge thé hodc duge thé bang it nhat mot phan tir thé doc 1ap duge chon tir RX.

IZ o

mudi duge dung cia no, trong d6 Q* dugc chon tir

Theo mot phuong an khéac (11), sang ché d& xut hop chét theo phuong 4n bét ky
trong s6 cac phuong an (1)-(10) hodc mubi duge dung cia nd, trong d6 L 1a -(CRRP).-

Theo mot phuong an khac (12), sang ché d& xuit hop chit theo phuong an (11)
hodc mubi duge dung ctia né, trong d6 L! 1a -CHa-.

Theo mot phuong an khac (13), sang ché d& xuit hop chit theo phuong an bét ky
trong sb cac phuong an (1)-(12) hodc mubi dugc dung ctia né, trong d6 L2 dugc chon tir
-(CRRP),-, -(CRRP),O(CRCRP);-, -(CRRP),S(CRRP):-, -(CRCRP),S(0){(CRCRP);-.

Theo mdt phuong 4n khac (14), sang ché dé xuat hop chét theo phwong an (13)
hoac mudi duge dung cua no, trong d6 L? duge chon tir -O-, -S-, va -S(O):-.

Theo mdt phuong an khac (15), sang ché d& xuit hop chit theo phuong an (14)
hodc mudi dugc dung ctia no, trong d6 L2 1a -O-.

Theo mdt phuong én khac (16), sang ché dé xuat hop chét theo phwong 4n (14)
hodc mudi duoc dung cuiia né, trong d6 L? 1a -S-.

Theo mdt phuong an khéc (17), sang ché dé xuit hop chit theo phuong an (13)
hodc mudi duoc dung ciia né, trong d6 L? 1a -(CR“RP)u- vau bang 0.
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Theo mot phuong an khéac (18), sdng ché d& xuét hop chét theo phuong an bét ky
trong s6 cac phuong 4n (1)-(17) hodc mubi duoc dung clia no, trong do X' 1a C.

Theo mot phuong an khéc (19), sang ché d& xuét hop chét theo phuong an bét ky
trong s6 cac phuong an (1)-(17) hoac mubi duge dung cia no, trong d6 X! 1a N.

Theo mot phuong an khéac (20), sang ché dé xuét hop chét theo phuong an bét ky
trong s6 cac phuong 4n (1)-(19) hodc mudi duge dung cia no, trong d6 X?1a C.

Theo médt phuong an khac (21), sang ché d& xuét hop chét theo phuong an bét ky
trong sb cac phuong 4n (1)-(19) hodc mubi duge dung cia no, trong do X2 1a N.

Theo mot phuong an khéc (22), sang ché dé xuét hop chét theo phuong an bt ky
trong s6 cac phuong 4n (1)-(21) hodc mudi dwgc dung cia no, trong d6 X° 1a CR*R*,

Theo mot phuong an khac (23), sang ché d@ xuét hop chét theo phuong 4n (22)
hoac mubi dugc dung ctia né, trong d6 X* duge chon tir CHa va C(CHs)o.

Theo mot phuong an khac (24), sang ché d& xuét hop chéit theo phuong 4n bét ky
trong s6 cac phurong an (1)-(21) hodc mudi dugc dung ciia né, trong do X° 12 O.

Theo mot phuong an khéc (25), sang ché dé xuét hop chét theo phuong 4n (1) hodc
mubi dugc dung cia no, trong do

Q' la aryl, trong d6 aryl khong duge thé hodc dugc thé bang it nhit mot phan tir thé
doc 1ap duoc chon tir RX;

Q? 1a heteroaryl, trong d6 heteroaryl khong dugc thé hodc dugc thé bang it nhat
mdt phan tir thé doc 1ap dugc chon tir RX;

L! 1a -(CR°RP),-; L? dugc chon tr -(CRRP)w-, -(CRRP),O(CR RP)-, -
(CRCRP),S(CRCRP);-, -(CRRP),S(O)(CRRP):-;

X!1aN; X2 1a N; X3 1a -CR*R*; Z 1a C;

R! 12 NO> hodc SO,CF3; R? 1a hydro; R? 1a hydro; m béng 1; n bang 1; p bang 1;

R* va R* doc lap dugce chon tir hydro va Cy.jo alkyl, trong d6 alkyl khong dugc
thé hoic duoc thé bang it nhdt mot phan tir thé doc 1ap duge chon tir RX.

Theo mot phuong an khac (26), sang ché dé xut hop chit theo phuong an (25)
hodc mudi dugc dung ctia né, trong d6

Q' 1a phenyl, trong d6 phenyl khong duogc thé hodc dugc thé bang it nhat mot phan
ti thé doc 1ap dugc chon tir Ci.4 alkyl, Cs.6 xycloalkyl, halogen, CN, CF3 va OCFs3;

IZ_

PN . - \NH
l P ;N \ '\1 .
Q? dugc chon tir " va N , mdi nhém doc 1ap véi nhau la khong
dugc thé hodc duge thé bé‘mg it nhat mot phén tur thé doc 1ap duoc chon tir R;
1! 13 -(CHa)y-; L2 duoc chon tir lién két, -O-, -S-, va -S(O)r-;
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X!1aN; X?1a N; X3 duge chon tir -CHa- va -C(CHs)z;
R!1aNOz;
R* va R* doc 1ap dugc chon tir hydro va Ci.o alkyl.

Theo mot phuong an khac (27), sang ché dé xudt hop chét theo phuong an (26)
hoidc mubi dugc dung cia né, trong d6

g

Q'la CI/© : Q*dugc chontr M

L! 14 -CHa-; L? 14 lién két hodc -O-;

X'1aN; X?1aN; X3 1a -CHy-;

R* vaR* doc lap dugc chon tir hydro va metyl.

Theo mdt phuong an khac (28), sang ché d& xuit hop chit theo phuong 4n bat ky
trong sd cac phwong an (1)-(27) hodc mubi dugc dung cia no, trong do Q° la
heteroxyclyl.

Theo mot phuong an khac (29), sang ché dé xuit hop chét theo phuong 4an (28)
hoic mudi duge dung cia né, trong d6 Y' 1a NRF.

Theo mot phuong an khac (30), sang ché dé xuét hop chit theo phuong 4n (29)
hodc mudi duge dung ctia no, trong do Y'! 1a NH.

Theo mot phuong an khac (31), sang ché dé xuit hop chét theo phuong an (28)
hodc mudi duoc dung ciia no, trong do Y' 1a O.

Theo mot phuong an khac (32), sang ché dé xut hop chét theo phuong an (28)
hodc mudi duge dung ctia no, trong d6 Y' 1a S.

Theo mét phuong an khac (33), sang ché d& xuit hop chit theo phuong 4n bt ky
trong sb cac phuong 4n (28)-(32) hogc mubi duge dung cia no, trong d6 Y 1a CR%R,

Theo mot phuong an khac (34), sang ché dé xudt hop chét theo phuong an (33)
hodc mudi duge dung ctia no, trong d6 Y2 1a CHa.

Theo mdt phuong an khac (35), sang ché dé xuit hop chit theo phuong én bat ky
trong sd cac phuong 4n (28)-(32) hoac mubi duge dung clia né, trong do Y 1a NH.

Theo mdt phuong an khéc (36), sang ché dé xuét hop chét theo phuong 4n bt ky
trong sb cac phuong an (28)-(32), trong d6 Y*1a O.

Theo mot phuong an khac (37), sang ché dé xut hop chit theo phuong én bat ky
trong sb cac phuong an (28)-(32), trong do Y2 1a S.

Theo mdt phuong an khac (38), sang ché dé xut hop chét theo phuong 4n bét ky
trong sd cac phuong an (28)-(37) hoac mubi duge dung ciia né, trong d6 Y* dugc chon
tir (CR®R®),, va o dugc chon tir 0 va 1.
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Theo mot phuong an khac (39), sang ché d& xuit hop chit theo phuong an (38)‘
hoic mudi duoc dung ctia nd, trong d6 Y 1a CR%R.

Theo mot phuong an khac (40), sang ché dé xuit hop chit theo phuong an (39)
hoic mudi dugc dung clia no, trong d6 R va R® doc lap duoc chon tir hydro va Ci.io
alkyl.

Theo mdt phuong an khac (41), sang ché d& xuit hop chit theo phuong an bat ky
trong sb cac phuong 4n (28)-(40), trong d6 Y*1a C.

Theo mot phwong 4n khac (42), sang ché dé xuét hop chét theo phuong 4n bét ky
trong sb cac phuong an (28)-(40), trong d6 Y*1a N,

Theo mdt phuong an khac (43), sang ché d& xuit hop chit theo phuong 4n bat ky
trong s6 cac phuong an (1)-(27) hodc mubi dugc dung cia no, trong d6 Q* 1a aryl.

Theo modt phuong an khac (44), sang ché d& xut hop chét theo phuong an bat ky
trong sb cac phwong 4an (1)-(27) hodc mubi dugce dung cia né, trong d6 Q* 12 heteroaryl.

Theo mot phuong an khac (45), sang ché d& xuit hop chit theo phuong an (44)

N

W
hogc mudi duoc dung clia no, trong d6 Q° 1a * .

Theo mét phuong an khac (46), sang ché dé xuét hop chit theo phuong 4n bét ky
trong sb cac phuong an (28)-(42) hodc mudi duge dung cia né, trong d6 Q* duoc chon

m‘f *”IJ fIJ fIJVfU

Theo mét phuong 4n khac (47), séng ché dé xuét hop chét theo phuong 4n bt ky
trong sb cac phuong 4n (1)-(27) hoac mubi dugc dung cia no, trong d6 Q3 1a Cs.io
xycloalkyl.

Theo mdt phuong an khac (48), sang ché d& xuit hop chit theo phuong 4n bat ky
trong s6 cac phuong an (1)-(47) hoac mudi duoc dung cia nd, trong do Z 1a C.

Theo mdt phuong an khac (49), sang ché d& xuit hop chit theo phuong 4n bat ky
trong s cac phuong an (1)-(47) hoac mudi duge dung ctia no, trong d6 Z 1a N.

Theo mét phuong an khac (50), sang ché d& xuét hop chat theo phuong 4n bét ky
trong s6 cac phuong an (1)-(49) hodc mubi dugc dung cia no, trong d6 R dugce chon tir
NO; va SO,CF3, va m bang 1.

Theo m6t phuong an khac (51), sang ché dé xuét hop chét theo phuong an bét ky
trong s6 cac phuong 4n (1)-(50) hodc mubi dugce dung ciia nd, trong d6 R? dugce chon tir
hydro, halogen, Ci.10 alkyl, Cz.10 xycloalkyl, CN alkoxy, CN, NRAZRB2 v3 -ORA?.
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Theo mdt phuong én khac (52), sang ché d& xuat hop chat theo phuong 4n (51)
hogc mubi dugc dung cua nd, trong d6 R* 1a hydro.

Theo mot phuong an khac (53), sang ché d& xuit hop chét theo phuong an bét ky
trong s6 cac phuong 4n (1)-(52) hodc mubi duge dung ciia né, trong d6 R® dugc chon tur
hydro, halogen, Ci.10 alkyl, Cs.10 xycloalkyl, CN, -NRA’R®3, va -OR*.

Theo mot phuong an khéc (54), sang ché dé xuét hop chét theo phuong 4n (53)
hodc mudi dugc dung cia né, trong d6 R? 1a hydro.

Theo mdt phuong an khac (55), sang ché d& xuit hop chit theo phuong an bét ky
trong sb cac phuong 4n (1)-(54) hoac mudi duge dung cta nd, trong d6 R* va R* doc
1ap duoc chon tir hydro va Ci.i0 alkyl, trong d6 alkyl khong dugc thé hodc dugc thé bang
it nhat mot phan tir thé doc 1ap dugc chon tir RX.

Theo mdt phuong én khac (56), sang ché dé xuat hop chat theo phuong 4n (55)
hodc mudi dugc dung ciia nd, trong d6 R* va R* doc 1ap duge chon tir hydro va metyl.
Theo mét phuong an khac (57), sang ché d& xuit hop chit theo phuong an bét ky
trong sd cac phuong an (1)-(56) hodc mudi dugc dung ctia né, trong d6 L3 duge chon tir

_(CR°RP),-, -(CR°RP),0(CRRD)-, ~(CR°RP),C(O)(CRCRP)-,
-(CR°RP),0C(O)(CRCRP):, -(CR°RP),C(O)O(CRCRP)-,
-(CR°RP),NRAC(0O)(CRCRP)-, -(CRCRP),C(O)NRA(CRCRP)-,
-(CR°RP),NRAC(O)O(CRRP)-, -(CR°RP),S(0){(CRCRD);- va

-(CRESRP%),NRAS(O){(CRRP):-.

Theo mdt phuong an khéc (58), sang ché dé xuét hop chit theo phuong an (57)
hoac mubi duge dung cta né, trong d6 u dugc chon tir 0, 1 va 2 va t dugce chon tir 0 va
1.

Theo mot phuong an khéc (59), sang ché d& xuit hop chat theo phuong an (58)
hodc mudi dugc dung ctia né, trong d6 L dugc chon tir lién két, -CHa-, -(CHa)2-, -CH2O-
, -(CH2)20-, -(CH),0C(0)-, -C(0)-, -C(0)0-, -CH2C(0)-, -CH2C(0)O-, -CH20C(0)-,
-C(O)NCH;3-, -CH,NHC(0)-, -CHoNHC(0)O-, -(CH2)2NHC(O)-, -(CH2)NHC(O)O-,
-(CH)2S0,-, va -CH,NHSO»-.

Theo médt phuong an khac (60), sang ché d& xuit hop chit theo phuong 4n bét ky
trong sd cac phuong an (1)-(59) hodc mudi dugc dung cua nd, trong d6 q dugc chon tir
Oval.

Theo mot phuong an khac (61), sang ché d& xuit hop chét theo phuong 4n (60)
hodc mubi dugc dung cuia né, trong do q bang 0.

Theo mot phuong an khéc (62), sang ché dé xuit hop chit theo phuong an (60)
hodc mudi dugc dung ctia no, trong do q bang 1.

Theo mét phuong an khac (63), sang ché d& xuit hop chat theo phuong dn bt ky
trong s6 cac phuong 4n (1)-(62) hodc mudi dugc dung ctia né, trong do mdi R doc 1ap
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duoc chon tir C1.10 alkyl, Cs.10 xycloalkyl, heteroxyclyl, aryl va heteroaryl, trong d6 mdi
alkyl, xycloalkyl va heteroxyclyl khong dugc thé hodc dugc thé bing it nhat mot phan
ttr thé doc lap duoc chon tir RX.

Theo mot phuong 4n khac (64), sang ché d& xut hop chat theo phuong an (63)
hodc mudi dugc dung clia né, trong d6 R dugce chon tir phenyl, pyridinyl,

A faD, ?HO, :JQN& ;JQO,

RSN ONS |

0 NH 0
o o (=0 (M $=0  (PH Oy-0
}iN\) , /“@ : B.;N\) EN\) “&LNJ Vi L%_E:)

hoic dugc thé bang it nhit mot phan tir thé doc 1ap dugce chon tr RX.

, ma khong dugc thé

Theo mot phuong an khac (65), sang ché d& xuit hop chit theo phuong an (64)
hodc mudi dugc dung cia né, trong d6 R>* dugce chon tir phenyl, pyridinyl,

OH
NH NH(\N/H\N/(\O o Y o
}QO.@OL,E'\Q,EN\) R N N s L
N—

LS ING NSNS ANS AN SN NG N,

%N ;N 2N N Y

OH
:s;@,zio @OOﬁ?&QO\@Oi, -EOHM YA,

trong d6 phenyl va pyridinyl khong dugc thé hodc duoc thé bang it nhat mot phan tir
thé doc 1ap duoc chon tir halogen, CN, ORA3 va -S(O)R™’.

Theo m6t phuong an khac (66), sang ché d& xuit hop chit theo phuong 4n bat ky
trong s cac phuong an (1)-(65) hodc mudi dugc dung cia né, trong d6 L* dugc chon tir
-(CRCRP),- va u duge chon tir 0, 1 va 2.

Theo mot phuong an khac (67), sang ché d& xuét hop chit theo phwong n bat ky
trong sb céc phuong 4an (1)-(66) hodc mudi duge dung cia nd, trong d6 R*® duge chon
tir hydro, halogen, C1.10 alkyl, Cs.10 xycloalkyl, Cs.10 heteroxyclyl, CN, -OR™,
_NRASRES, -NRASC(O)ORB3, -N=S(O)RASRBS, -C(O)RA3, -C(O)ORAS, -C(O)NRA'RES
va -S(O)RAS.

Theo mot phuong &n khac (68), sang ché dé xuét hop chit theo phwong an (67)
hodc mudi dugc dung ctia no, trong d6 R3® duge chon tir hydro, flo, metyl, etyl,
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isopropyl, xyclopropyl, oxetanyl, CN, OH, -OCH3, -N(CH3)2, -N=S(O)(CHs)z,
-NHC(0)OCHj3, -C(0)CHs, -C(0)C2Hs, -C(0)-¢-C3Hy, -C(0)OCHs, -C(O)OC(CHs)s,
-C(O)N(CH3)2, -SOCH3 va -S(0).CHs.

Theo mot phuong 4n khéc (69), sang ché dé xuit hop chét theo cac phwong an (67)
hodc mudi duge dung cua no, trong d6 R*® duge chon tir -NRARES, -N=S(O)R*R?’,
trong d6 RAS va RBS cling v6i nguyén tir ma chiing gan vao tao thanh vong di vong c6 4
dén 12 canh chra 0, 1 hodc 2 nguyén tir khac loai bd sung doc 1ap dugc chon fir oxy, luu
huynh, nito va phospho, va tuy y duogc thé béi 1, 2 hodc 3 nhém RX.

Theo mét phuong 4n khéc (70), sang ché dé xuat hop chét theo cac phuong an (69)
Os/ N
5b FN7 /\:I 3 ‘;‘N/’S ©
hodc mudi duge dung cla né, trong d6 R*® dugc chon tir va /.

Theo mdt phuong 4n khac (71), sang ché dé xuét hop chét duge chon tir
H No: (j; o, o
O\\9 \:’L\N \_\—N/_\O ° N\_/Pl - n - H
o EH Q_} /CE . o ‘D/\“ /Cr\
Yoyt Ton Em gm @m

) O- u T h
N N ) N
\_\—N N— od SO o o S o N\
S N S N\ S N N

E] @ )

L oS @i)—\_ Ii
N N
iji)—x , od J@[}—\ o4 ,©:)—\_ SN
~s N, < g N
4 / . T

Yoy oy oG %rm ém
) @ U
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va cac mudi dugce dung cua chung.

Theo mot phuwong an khac (71), sang ché @ xuit dugce phdm chira hop chét theo
phuong an bét ky trong sd cac phuong an tir (1) dén (70), hoac mubi duge dung cla no,
va it nhat mot chat mang dugc dung.

Bé4n mo ta nay mo ta phuong phap diéu tri, 1am thuyén gidm hodc ngan ngura tinh
trang bénh, ma dap ing voi su Uc ché Bcl-2, bao gbm viéc cho dbi tuong can diéu tri
dung hop chét theo phwong én bét ky trong sb cac phuong an tr (1) dén (70), hoic mudi
dugce dung cua nd, hogc it nhat mot dugc phém chtra no, vatuy y két hop voi chét tri
liéu thir hai, véi luong c6 hiéu qua.

Ban mo ta nay ciing mo ta viéc stt dung hop chét theo phwong an bét ky trong s6
cac phuong an tur (1) dén (70) hoic mubi duoc dung clia né dé bao ché thubc dung dé
diéu tri r6i loan tang sinh cao bét thudng.

Theo mdt phuong an khéac nita cia cac khia canh cta no, sang ché dé xuét kit bao
gbm hop chat duge boc 16 trong ban mo ta nay, hodc mubi dugc dung clia né; va hudng
dAn ma bao gdm mot hozc nhiéu dang thong tin dwgc chon tir nhom bao g6m chi thi tinh
trang bénh ma ché phdm nay dugc dung dé diéu tri, thong tin bao quan d6i voi ché pham,
thong tin liéu lugng va hudng din vé cach ding ché pham nay. Theo mot bién thé cu
thé, kit bao gdm hop chét & dang nhiéu liéu.

Theo mdt phuong an khéac nita ciia cac khia canh ctia n6, sang ché dé xuét vat pham
san xut bao gdm hop chét duoc boc 10 trong ban mo ta nay, hodc mudi duge dung cua
no; va céc vat liéu bao go6i. Theo mot bién thé, vat liéu bao goi bao gém dd chura dé chua
hop chit. Theo mot bién thé cu thé, dd chira bao g@)m nhan chi ra mot hodc nhiéu thong
tin ciia nhom bao gdm tinh trang bénh ma hop chit nay dugc ding dé diéu tri, thong tin
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bao quan, thong tin lidu dung va/hodc hudéng dan vé cach ding hop chat ndy. Theo mt
bién thé khéc, vat pham san xuét bao gdm hop chat & dang nhiéu liéu.

Ban md ta nay md ta phuong phap tri liéu bao gdm viéc dung hop chét duogc boc 16
trong ban mo ta nay, hodc mubi duge dung ctia né.

B4n mo ta nay cling mo ta phuong phap uc ché Bcl-2 bao gém viéc cho Bel-2 tiép
xtc v6i hop chat duge boc 10 trong ban mo ta nay, hoac mudi dugc dung ctia né.

Bé4n mo ta nay cling md ta phuong phap e ché Bcl-2 bao gdm viéc 1am cho hop
chit duoc boc 16 trong ban mod ta nay, hodc mubi duge dung ctia n6 ¢6 mat trong dbi
tuong dé wc ché Bel-2 in vivo.

B4n mo ta nay con md ta phuong phap trc ché Bcl-2 bao gbém viéc cho dbi tugng
dung hop chét thit nht ma duoc chuyén hoa in vivo thanh hop chét th hai trong d6 hop
chét tht hai trc ché Bel-2 in vivo, hop chat tht hai nay 13 hop chét theo phuong 4n va
bién thé bét ky trong s6 cac phuong an va bién thé néu trén.

Ban mo ta nay ciing mo ta phuong phap diéu tri tinh trang bénh ma Bcl-2 c6 hoat
tinh gop phén vao bénh hoc va/hoic triéu ching hoc cua tinh trang bénh nay, phuong
phap nay bao gbm viéc 1am cho hop chit dugc boc 1 trong ban mo ta nay, hoac mudi
duoc dung cua n6 c6 mat trong dbi twong véi lugng c6 hidu qua tri liéu db6i v6i tinh trang
bénh nay.

Béan mo ta nay con mo ta phuong phap diéu tri tinh trang bénh ma Bel-2 c6 hoat
tinh gbp phan vao bénh hoc va/hodc triéu chimg hoc ctia tinh trang bénh nay, phuong
phap nay bao gbm viéc cho d6i twong dung hop chit thtt nhat ma duoc chuyén héa in
vivo thanh hop chét thir hai trong d6 hop chét tht hai nay @rc ché Bel-2 in vivo. Luu ¥
rang cac hop chit theo sang ché c6 thé 12 hop chat thi nhét hoic thit hai.

Theo mot bién thé ctia mdi trong s6 cac phwong phap néu trén, tinh trang bénh duge
chon tr nhém bao gém rdi loan tang sinh cao bét thuong dang ung thu (vi du, ung thu
ndo, phoi, té bao hinh vay, bang quang, da day, tuy, vi, dAu, cd, thudc than, than, budng
tring, tuyén tién liét, két-truc trang, dang biéu bi, thuc quan, tinh hoan, phu khoa hoac
tuyén giap); r6i loan ting sinh cao bét thuong khong phai ung thu (vi dy, ching tang san
Janh tinh ciia da (vi du, bénh vay nén), chémg tai phét hep, va chimg phi dai tuyén tién
liét lanh tinh (benign prostatic hypertrophy - BPH)); bénh viém tuy; bénh than; ching
dau; Gtc ché su cy ghép té bao phoi; diéu tri cac bénh lién quan dén su tao mach méau
hodc sy tao mach (vi dy, su tao mach khoi u, bénh viém cép tinh va man tinh nhu bénh
viém khop dang thép, bénh xo vita dong mach, bénh viém rudt, cac bénh vé da nhu bénh
vay nén, eczema, va bénh ctimg bi, bénh dai thao dudng, bénh vong mac do dai thao
duong, bénh vong mac ¢ tré dé non, ching thoai hoa vong mac lién quan dén tudi, u
mach, u than kinh dém, u melanin, sacom Kaposi va ung thu budng trang, Vi, phéi, tuy,
tuyén tién liét, két trang va dang biéu bi bénh); bénh hen; héa img dong bach cau trung
tinh (vi dy, t6n thuong tai twéi mau & bénh nhdi méu co tim va dot quy va bénh khép
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viém); sé¢ do nhiém khuén; cac bénh qua trung gian té bao T ma viéc trc ché mién dich
s& hitu dung (vi duy, su ¢ ché thai loai manh ghép co quan, bénh manh ghép chéng lai
vat chu, bénh luput ban do, bénh da xo ciimg, va bénh viém khép dang thép); bénh xo
vita dong mach; ching trc ché cac dap ung cla té bao simg véi hdn hop yéu t6 sinh
truong; bénh phoi tdc ngh&n man tinh (chronic obstructive pulmonary disease - COPD)
va cac bénh khac.

Béan mo ta nay md ta phuong phap diéu tri tinh trang bénh ma sy dot bién trong gen
Bcl-2 g6p phan vio bénh hoc va/hodc triéu chimg hoc cuia tinh trang bénh nay bao gom,
vi du, u melanin, bénh ung thu phéi, bénh ung thu két trang va céc loai khdi u khac.

Béan md ta nay cling md ta viéc st dung hop chét theo phuong an va bién thé bét
k¥ trong s6 cac phwong 4n va bién thé néu trén dé 1am thubc. Ban md ta ndy cling mo ta
viéc st dung hop chét theo phuong 4n va bién thé bét k¥ trong s6 cac phuong én va bién
thé néu trén dé bao ché thudc dé e ché Bel-2.

Bén mo ta nay con mo ta viéc su dung hop chét theo phuong 4n va bién thé bat ky
trong sd cac phwong an va bién thé néu trén dé bao ché thube ding dé diéu tri tinh trang
bénh ma Bcl-2 c6 hoat tinh gop phén vao bénh hoc va/hoic triéu chimg hoc cua tinh
trang bénh nay.

Viéc dung va dwgc phim

No6i chung, cac hgp chét theo sang ché s& dugc dung véi cac lugng c6 hiéu qua tri
liéu bang phuong thirc bét ky trong s6 cac phuong thic thudng thuong va chip nhan
dugc da biét trong linh vuc nay, don 1é hodc két hop v6i mot hodc nhiéu chét tri liéu.
Luong c6 hi€u qua tri liéu co thé thay d6i mot cach rong réi tuy thudc vao mirc do nghiém
trong cua bénh, tudi va stc khoé twong dbi cua doi tugng, hiéu luc cua hgp chét duoc
sir dung va céac yéu t6 khac da biét dbi v6i ngudi c6 hiéu biét trung binh trong linh vyc
nay. Vi du, dé didu tri céc bénh khéi u va cac rdi loan hé mién dich, liéu lugng can thiét
cling s€ thay d6i tuy thude vao phuong thirc dung, tinh trang cu thé cén diéu tri va hiéu
qua mong mudn.

No6i chung, cac két qua théa ddng dugc chi ra 1a thu dugc hiéu qua toan than & cac
lidu hang ngay tir khoang 0,001 dén khoang 100 mg/kg thé trong, hozc dic biét 1a, tir
khoang 0,03 dén 2,5 mg/kg thé trong. Liéu ding hang ngay duoc chi dinh ¢ dong vét co
v 16n, vi du, nguoi, ¢ thé nam trong khoang tir khoang 0,5 mg dén khoang 2000 mg,
hodc cu thé hon, tir khoang 0,5 mg dén khoang 1000 mg, dugc dung mot cach thuan tién,
vi du, theo céc liéu chia 1én dén bon lan mot ngay hodc & dang giai phong cham. Céc
duoc phém dang liéu don vi thich hop dé dung qua duong miéng chira hoat chét voi
luong khoang tir 1 dén 50 mg.
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Céc hop chét theo sang ché co thé duoc dung dudi dang duge pham qua dudng
thong thuong bét ky; vi du, trong dudng tiéu hoa, vi du, qua duong miéng, vi du, ¢ dang
vién nén hodc vién nang; ngoai duong tiéu hoa, vi du, & dang dung dich hodc huyén phu
dé tiém; hoac tai chd, vi du, & dang thube xtec, gel, thudc m& hodc kem, hoic & dang
dung qua miii hodc thude dat.

Duoc phim chira hgp chat theo sang ché & dang tw do hodc & dang mudi duge dung
két hop véi it nhét mot chit mang hozc chét pha logng dugc dung c6 thé dwgc san xuét
theo céach thong thuong bang cac quy trinh tron, tao hat, bao, hoa tan hoac dong kho. Vi
du, dugc phém chira hop chét theo sang ché két hop véi it nhét mot chét mang hoac chét
pha loang dugc dung co thé dugc san xuit theo cach thong thudng bang cach tron véi
chat mang hodc chét pha lodng duge dung. Cac dugce pham dang lidu don vi dé ding qua
duong miéng chura, vi duy, tir khoang 0,1 mg dén khoang 500 mg hoat chét.

Theo mot phuong én, dugc pham nay la cac dung dich hoat chét, ké ca huyén phu
hodc hé phan tan, nhu cac dung dich nude dang trrong. Trong truong hop cac ché phim
dong kho chtra hoat chét riéng r& hodc cung véi chit mang nhu manitol, hé phan tan
hodc huyén phu co thé dugc bao ché truée khi sir dung. Cac dugc phém nay co thé dugc
tiét trung va’hodc chira cac chét bd tro, nhu chat bao quan, chét 1am én dinh, chét thAm
udt hodc chét nhii hoa, chat thic déy su hoa tan, cic mubi dé diéu hoa ap suét thAm thau
va/hoac cac dung dich dém. Cac chét bao quan thich hgp bao gbm, nhung khong chi gisi
han 6, cac chét chéng oxy hoa nhu axit ascorbic, hodc cac chét khir tring, nhu axit sorbic
hoic axit benzoic. Cac dung dich hoac huyén phil ¢6 thé con chira cac chét 1am tang do
nhét, bao gdm, nhung khong chi giéi han ¢, natri carboxymetylxenluloza,
carboxymetylxenluloza, dextran, polyvinylpyrolidon, gelatin, hoac chét lam tang do tan,
vi du, Tween 80 (polyoxyetylen(20)sorbitan mono-oleat).

Huyén phu trong diu c6 thé chtra thanh phan dau 1a cac dau thuc vat, dau tong hop,
hodc ban tong hop thong thuong dbi v6i cac muc dich tiém. Céc vi du bao gbm céc este
axit béo 16ng ma chira thanh phan axit 1a axit béo mach dai c6 tir 8 dén 22 nguyén ti
cacbon, hodc theo mdt s phuong 4n, tr 12 dén 22 nguyén tir cacbon. Céc este axit béo
long thich hgp bao gb6m, nhung khong chi gidi han 0, axit lauric, axit tridexylic, axit
myristic, axit pentadexylic, axit palmitic, axit margaric, axit stearic, axit arachidic, axit
behenic hodc cac axit khdng no twong tng, vi du, axit oleic, axit elaidic, axit eruxic, axit
brassidic va axit linoleic, va néu mudn, ¢ thé chira cac chét chéng oxy hoa, vi du,
vitamin E, 3-caroten hodc 3,5-di-tert-butyl-hydroxytoluen. Thanh phan ruou clia cic este
axit béo nay c6 thé c6 sau nguyén tr cacbon va co thé 13 ruou héa tri mot hodc nhidu
héa tri, vi dy, rugu mot, hai hodc ba hoéa tri. Cac thanh phén rugu thich hgp bao gém,
nhung khéng chi gi6i han &, metanol, etanol, propanol, butanol hodc pentanol hodc cac
chét dong phan cua ching; glycol va glyxerol.
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Céc este axit béo thich hop khéc bao gbdm, nhung khong chi gidi han ¢, etyl-oleat,
isopropyl myristat, isopropyl palmitat, LABRAFIL® M 2375, (polyoxyetylen glyxerol),
LABRAFIL® M 1944 CS (cac glyxerit dugc polyglycol héa khong no duge didu ché
bang cach ruou phan cua dau hat mo va bao gébm glyxerit va polyetylen glycol este),
LABRASOL™ (glyxerit dugc polyglycol hoa no dugc diéu ché bang cach ruou phan
TCM va bao gdm glyxerit va polyetylen glycol este; tht ca co6 thé mua duge tur
GaKefosse, Phap), va/hoic MIGLYOL® 812 (triglyxerit cua cac axit béo no ¢d chiéu
dai mach 8 dén 12 nguyén tir cacbon tir Hiils AG, Dtrc), va cac dau thuc vat nhu dau hat
bong, du hanh nhan, dau oliu, dAu thiu dau, dau vimg, dau dau twong, hoc dau lac.

Duoc phdm dé ding qua dudong miéng co thé dugc bao ché, vi du, bing cach két
hop hoat chit v6i mot hodc nhiéu chét mang rén, va néu mudn, tao hat hdn hop thu dugc,
va xt 1y hdn hop hodc céac hat bang cach thém cac ta dugc bd sung, dé tao ra vién nén
hodc 101 vién nén.

Céac chit mang thich hop bao gbm, nhung khong chi gi6i han &, cac chét don, nhu
duong, vi du, lactoza, sacaroza, manitol hodc sorbitol, ché phém xenluloza va/hodc canxi
phosphat, vi du, tricanxi phosphat hodc canxi hydro phosphat, va ca cac chét két dinh,
nhu tinh bét, vi du, tinh bdt ngd, lta mi, gao hodc khoai tay, metylxenluloza,
hydroxypropyl metylxenluloza, natri carboxymetylxenluloza, va/hoac
polyvinylpyrolidon, va/hodc, néu mubn, cac chét phéan r3, nhu cac tinh bt néu trén, tinh
bot carboxymetyl, polyvinylpyrolidon dugc lién két ngang, axit alginic hodc mudi cia
nd, nhu natri alginat. Céc ta dugc bd sung bao gdbm chit didu chinh sy chay va chit 1am
tron, vi du, axit silixic, da talc, axit stearic hoac cac mubi ciia nd, nhu magie hodc canxi
stearat, va/hoac polyetylen glycol, hodc cac dan xuét ctia chiing.

L5i vién nén c6 thé dugc cung cip véi cac 16p bao thich hop, tity ¥ tan trong rudt,
théng qua viéc st dung, khong ké nhitng céi khac, dung dich duong c¢d dac ma co thé
bao gébm gom arable, da talc, polyvinylpyrolidon, polyetylen glycol va/hogc titan dioxit,
hodc cac dung dich pht trong cac dung mdi hodc cac hdn hop dung moi hitu co thich
hop, hodc, dé diéu ché 16p bao tan trong rudt, cac dung dich chira cac ché phdm xenluloza
thich hop, nhu axetylxenluloza phtalat hoac hydroxypropylmetylxenluloza phtalat. Cac
thudc nhudm hodc chit mau cé thé dugc bd sung vao vién nén hodc 16p phu vién nén, vi
du, d& nhim muc dich nhan dién hogc dé biéu thi cac lidu khac nhau cua hoat chat.

Dugc phim dé dung qua duong miéng cling ¢6 thé bao gdbm vién nang cling chira
gelatin hodc vién nang dugc han kin mém chura gelatin va chit déo hoa, nhu glyxerol
hodc sorbitol. Céac vién nang cliing ¢ thé chtra hoat chit & dang hat, vi du, trong hdn hop
tron 13n v6i chat don, nhu tinh bot ngd, chét két dinh, va/hodc chét tron chay, nhu da tale
hoic magie stearat, va tuy y chét 1am 6n dinh. Trong vién nang mém, hoat chét co6 thé
dugc hoa tan hoac dugce tao huyén phu trong cac ta duge 16ng thich hop, nhu dau béo,
dau parafin hodc polyetylen glycol hodc este clia axit béo cua etylen hodc propylen
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glycol long, ma cac chét 1am 6n dinh va chét tiy, vi du, loai este cua axit béo va
polyoxyetylen sorbitan, cling co thé dugc bd sung vao.

Duoc pham thich hop dé ding qua duong truc trang 13, vi du, thudc dit chira to hop
gém hoat chét va cbt thube dat. Cac cbt thude dat thich hop 13, vi du, triglyxerit tu nhién
hogc tdng hop, parafin hydrocacbon, polyetylen glycol hodc céc alkanol cao hon.

Duoc pham thich hop dé dung ngoai dudng tiéu hoa co thé bao gdom dung dich
nudc chira hoat chét & dang tan dugc trong nudc, vi dy, chira mudi tan dugc trong nuéc,
hodc huyén phu dang nudc dé tiém ma chira cac chat 1am ting do nhét, vi du, natri
carboxymetylxenluloza, sorbitol va/hodc dextran, va, néu mubn, cac chit 1am 6n dinh.
Hoat chét, tily ¥ cuing v6i té dugc, cling ¢o thé & dang ché pham dong kho va co thé dugc
tao thanh dung dich trude khi dung ngoai duong ti€u hoa bang cach bo sung dung moi
thich hop. Cac dung dich nhu dugc dung, vi du, dé dung ngoai duong tiéu hoa, cling co
thé duge st dung dudi dang cac dung dich truyén. Viéc san xuét ché phdm ding dé tiém
thuong duge thuc hién dudi cac diéu kién vé trung, nhu nap, vi du, vao trong 6ng tiém
hodc 1o, va han kin dd chira nay.

Sang ché con dé xuét cac t6 hop dugc pham, vi du, kit, bao gbm a) chat thir nhat
ma 12 hop chét theo sang ché nhu dugc boc 16 trong ban md ta nay, ¢ dang tu do hodc &
dang mubi duoc dung, va b) it nhat mot déng chat. Kit c6 thé bao gdm cac huéng dan
su dung no.

Cic liéu phap diéu tri két hop

Céc hop chét hoc cac mudi dugc dung theo sang ché c6 thé dugc dung dudi dang
liéu phép duy nhét, hodc ciing véi chét hodc cac chét tri liéu khéc.

Vi dy, hiéu qua tri li¢u cua mot trong sb cac hop chit dugc mo ta trong ban mo ta
nay c6 thé dugc ting cuong bang cach ding chit bd tro (tirc 1a ban thén ta dugc chi ¢
thé ¢6 1o ich tri liéu nho nhat, nhung két hop v6i mot chét tri lidu khéc, thi loi ich tri
liéu téng thé d6i véi ca thé duoc tang cuong). Hoic, chi @2 1am vi du, loi ich thy dugc
& c4 thé c6 thé duoc tang 1én bang cach ding mot trong s6 cac hop chat dugc mo ta trong
ban mo ta nay véi mot chét trj liéu khac ma cling ¢6 loi ich tri liéu. Chi dé 1am vi dy,
trong viéc diéu tri bénh gut bao gdm viéc ding mot trong s6 cac hop chat duge mo ta
trong ban mo ta nay, loi ich tri liéu tang cé thé thu dugc cling nho cung cap cho ca thé
mot chat tri liéu khac dé diéu tri bénh gut. Hoic, chi dé lam vi du, néu mét trong sb cac
tac dung phu théy duoc boi ca thé khi nhan mot trong sb cac hop chit dugc mo ta trong
ban mo ta nay 1a budn ndn, thi ¢6 thé thich hop néu ding chét chéng non két hop vai
hop chét nay. Hodc, liéu phap hodc cac liéu phap bd sung bao gbém, nhung khong chi
gi6i han 6, vat 1y tri lidu, tm 1y tri liéu, liéu phap chiéu xa, tmg dung han ché ving bi
bénh, nghi ngoi, thay dbi ché do an, va cac lidu phap tuong ty. Khong phu thudc vao
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bénh, rdi loan hodc tinh trang bénh dugc diéu tri, loi ich tong thé thdy duoc béi ca thé
¢6 thé 12 1o ich cong hop ctia hai liéu phap hodc ca thé c6 thé dat duoc loi ich hiép dong.

Trong cac truong hop trong do cac hop chit dugc mo ta trong ban md ta nay dugc
dung két hop véi cac chét tri liéu khac, cac hop chit dugc mo ta trong ban md ta nay c6
thé dugc dung trong cung dugc phdm nhu céc chat tri liéu khéc, hoac do céc dic diém
vat 1y va héa hoc khac nhau, dugc dung bang dudng khéac nhau. Vi du, cac hop chit
dugc mo ta trong ban md ta nay co thé dugc ding qua dudng miéng dé tao ra va duy tri
mire do t6t trong méau cta chiing, trong khi chét tri liéu kia c6 thé dugc dung trong tinh
mach. Do d6, cac hgp chat dugc md ta trong ban md ta nay co thé duoc ding dong thoi,
lan luot hodc dugc chia liéu mot cach riéng ré véi cac chét tri liéu khac.

Céc hop chét c6 cong thire (I) duge ky vong 1a hitu ich khi duge sir dung voi chét
alkyl hoa, chat trc ché su tao mach, khang thé, chét chéng chuyén hoa, chét chdng nguyén
phan, chét chéng tang sinh, chét chdng virut, chat e ché aurora kinaza, chit tic ché chat
thac d:fly su chét té bao theo chuong trinh khac (vi du, Bel-xL, Bel-w va Bfl-1), chét hoat
héa qua trinh thu thé su chét, chat irc ché Ber-Abl kinaza, cac khang thé BiTE (chat gin
té bao T dic hiéu kép - Bi-Specific T cell Engager), thé tiép hop khang thé dugc chét,
chét bién d6i dap tmg sinh hoc, chét trc ché kinaza phu thudc cyclin, chét e ché chu ky
té bao, chét e ché xyclooxygenaza-2, DVD, chét trc ché thy thé chét trong dong gen
sinh ung thu cua virut bénh bach cau (ErbB2), chit uc ché yéu td sinh trudng, chét rc
ché protein sbc nhiét (heat shock protein - HSP)-90, chét rc ché histon deaxetylaza
(histone deacetylase - HDAC), liéu phéap hormon, chét mién dich, chét trc ché cua chét
trc ché cac protein cla su chét t& bao theo chuong trinh (inhibitors of apoptosis proteins
- [APs), chét khéng sinh can thiép, chét trc ché kinaza, chét (rc ché kinesin, chat (rc ché
Jak?2, dich ctia chit rc ché rapamycin ctia dong vat ¢ vii, microARN, chét trc ché kinaza
duoc diéu hoa boi tin hidu ngoai bao duge hoat hoa béi chét kich thich phan bao, céac
protein gin két nhiéu hoéa tri, thuéc chdng viém khong steroit (non-steroidal anti-
inflammatory drug - NSAID), chét e ché poly ADP (adenosin diphosphat)-riboza
polymeraza (PARP), hoa tri liéu platin, chét rc ché kinaza giéng polo (polo-like kinase
- PIk), chét trc ché phosphoinositit-3 kinaza (PI3K), chét e ché proteosom, chét twong
tu purin, chét twong tu pyrimidin, chét trc ché tyrosin kinaza thu thé, cac alkaloit thuc
vat retinoit/deltoit, cac axit ribonucleic rc ché nho (small inhibitory ribonucleic acid -
siARN), chat tic ché topoisomeraza, chét e ché ubiquitin ligaza, va cac chat trong tu,
va két hop véi mot hodc nhiéu cac chét nay.

Vi du thye hién sang ché

Cac phuong phéap khac nhau cé thé dugc phat trién dé tong hop hop chét c6 cong
thtre (I) hodc mubi duoc dung cta nd. Cac phuong phap dai dién dé tong hop hop chét
¢6 cong thue (1) hodc mubi duge dung clia n6 dugc néu trong phan vi du thue hién sdng
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ché. Tuy nhién, luu y rang hop chat c6 cong thuc (1) hoac mubi dugc dung ciia n6 cling
¢6 thé duoc téng hop bang cic con duong tong hop khac ma nhitng nguoi khac co thé
nghira.

Sé& d& dang nhan thay rang cac hop chit nhét dinh c6 cong thic (I) ¢6 cac nguyén
tir ¢6 su lién két voi céc nguyén tir khéc ma tao ra hoa hoc 1ap thé cu thé cho hop chat
nay (vi du, tdm khong dbi xtmg). Nhan thdy rang su téng hop ctia hgp chét ¢6 cong thirc
(I) hodc mubi duge dung ciia né cé thé din dén viéc tao ra cac hdn hop clia céc chét
ddng phan lap thé khéac nhau (cac chat déng phan dbi anh, cac chit dong phan khong do6i
quang). Trur khi hoa hoc 1ap thé cu thé duoc quy dinh, viéc néu mot hop chét duoc du
dinh bao ham tét ca cac chat dong phan lap thé c6 thé c6 khac nhau.

Hop chat c6 cong thic (I) cling c6 thé duoc diéu ché dudi dang mudi cong axit
duoc dung bang cach, vi du, cho dang bazo tu do cia it nhat mot hop chét phan tng véi
axit vo co hodc hitu co dugc dung. Theo cach khac, mudi cong bazo dugc dung cua it
nhat mot hop chét c6 cong thire (1) c6 thé dugc diéu ché bang cach, vi du, cho dang axit
tu do cta it nhat mot hop chét phan tmg véi bazo vo co hodc hitu co dugc dung. Cac
axit va cac bazo vo co va hiru co thich hop dé diéu ché cac mubi dugc dung cua cac hop
chét co cong thire (I) duoc néu trong phan dinh nghia trong ban mé ta nay. Theo cach
khac, cac dang mudi ciia cac hop chét c6 cong thirc (I) c6 thé dugc didu ché bang cach
str dung cac mudi clia cac nguyén liéu ban dau hodc cac hop chét trung gian.

Céc dang axit ty do hoac bazo tu do cta cac hgp chét c6 cong thire (I) ¢6 thé duoc
didu ché tir dang mudi cong bazo hogc mudi cong axit twong ung. Vi du, hop chit ¢6
cong thirc (I) & dang mudi cong axit c6 thé dugc chuyén hoa thanh bazo tu do twong tmg
ctia no6 bang cach xi 1y bang bazo thich hop (vi du, dung dich amoni hydroxit, natri
hydroxit, va cac chét tuong tw). Hop chét co cong thic (1) & dang mudi cong bazo ¢ thé
duoc chuyén hoa thanh axit tu do twong g ctia chiing bang cach, vi du, xt 1y bang axit
thich hop (vi du, axit clohydric, v.v).

Cac N-oxit cua hop chét co cong thtre (I) hodc mubi duge dung ciia né co thé dugc
didu ché bing céc phuong phap da biét déi véi nguoi 6 hicu biét trung binh trong linh
vue nay. Vi dy, cdc N-oxit ¢o thé dugc didu ché bang cach xir Iy dang khong dugc oxy
hoa cta hop chit co cong thic (1) bang chit oxy hoa (vi du, axit trifloperaxetic, axit
permaleic, axit perbenzoic, axit peraxetic, axit meta-cloperoxybenzoic, hodc céc chit
trong t) trong dung moi hiru co tro thich hop (vi du, hydrocacbon dugc halogen hoa
nhu diclometan) & khoang nhiét do tir 0 dén 80°C. Theo céach khac, cac N-oxit cua céc
hop chat c6 cong thic (I) o thé duoc diéu ché tir N-oxit cia nguyén liéu ban dau thich
hop.

Céc hop chét co cong thirc (I) & dang khong duge oxy hoa c6 thé dwgc diéu ché tir
céc N-oxit ciia cac hop chét c6 cong thirc (I) bang cach, vi du, xtt ly bang chét khtr (vi
dy, lvu huynh, Ivu huynh dioxit, triphenyl phosphin, lithi bo hydrua, natri bo hydrua,
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phospho triclorua, tribromua, va cac chét twong tw) trong dung méi hitu co tro thich hop
(vi duy, axetonitril, etanol, nudc dioxan, va cac chét twong tu) & nhiét do tir 0 dén 80°C.

Céac dan xuét dugc bao vé cua cac hgp chét c¢6 cong thire (I) ¢6 thé dugc tao ra bang
cac phuong phap da biét dbi v6i nguoi co hidu biét trung binh trong linh vyre nay. Mo ta
chi tiét v& cac k¥ thuat c6 thé ap dung dé tao ra cac nhom bao vé va viée loai bo cla
ching co thé tim thay trong T.W. Greene, Protecting Groups in Organic Synthesis, 3rd
edition, John Wiley & Sons, Inc. 1999.

Nhu duge stt dung trong ban mo ta nay, cac ky hiéu va cac quy ude duge su dung
trong cac quy trinh, cac so dd va cac vi du nay 1a nhat quan véi céc ky hiéu va cac quy
wde dugce sir dung trong cac tai liéu khoa hoc duong thoi, vi du, Journal of the American
Chemical Society hoic Journal of Biological Chemistry. Cac tix viét tit c6 mot chit cai
hoic ba chir cai chudn néi chung dugc dung dé goi cac gbc axit amin, ma dugc gia dinh
14 & chu hinh L trir khi ¢6 luu ¥ khac. Trir khi ¢6 Iuu ¥ khac, tat ca cdc nguyén liéu ban
d4u dugc mua tir cac nha cung cap thuong mai va dugc sit dung ma khong cin tinh ché
thém. Vi du, céc tu viét tt sau c6 thé duge sit dung trong cac vi du va toan bd ban mo
ta nay: g (gam); mg (miligam); L (1it); ml (mililit); pL (microlit); psi (pao trén mdi inso
vudng); M (mol); mM (milimol); i.v. (trong tinh mach); Hz (héc); MHz (megahéc); mol
(mol); mmol (milimol); RT (nhiét d6 trong phong); min (phit); h (gio); mp (diém nong
chay); TLC (sdc ky 16p méng); Rt (thoi gian luu); RP (pha ddo); MeOH (metanol); i-
PrOH (isopropanol); TEA (trietylamin); TFA (axit trifloaxetic); TFAA (anhydrit
trifloaxetic); THEF (tetrahydrofuran); DMSO (dimetyl sulfoxit); EtOAc (etyl axetat);
DME (1,2-dimetoxyetan); DCM (diclometan); DCE (dicloetan); DMF (N,N-
dimetylformamit); DMPU (N,N'-dimetylpropylenure); CDI (1,1-carbonyldiimidazol);
IBCF (isobutyl clorofomat); HOAc (axit axetic); HOSu (N-hydroxysucxinimit); HOBT
(1-hydroxybenzotriazol); Et2O (dietyl ete); EDCI (1-(3-dimetylaminopropyl)-3-
etylcarbodiimit ~ hydroclorua); BOC  (tert-butyloxycarbonyl);  FMOC (9-
fluorenylmetoxycarbonyl); DCC (dixyclohexylcarbodiimit); CBZ (benzyloxycarbonyl);
Ac (axetyl); atm (atmofe); TMSE (2-(trimetylsilyl)etyl); TMS (trimetylsilyl); TIPS
(triisopropylsilyl); TBS (t-butyldimetylsilyl); DMAP (4-dimetylaminopyridin); Me
(metyl); OMe (metoxy); Et (etyl); tBu (tert-butyl); HPLC (sic ky 16ng hiéu ning cao);
BOP (bis(2-0x0-3-oxazolidinyl)phosphinic clorua); TBAF (tetra-n-butylamoni florua);
m-CPBA (axit meta-cloperbenzoic).

Viéc dé cap dén ete hodc EtO 1a dé cap dén dietyl ete; nuéc mubi duge dung dé
chi dung dich nuéc bao hoa cia NaCl. Tru khi ¢6 chi dén khac, tit ca cac nhiét do duoc
tinh theo °C (d0 bach phéan). Tét ca cac phan tng dugc thyc hién trong mdi truong khi
tro & RT trir khi c6 luu y khac.

Céc ph6 '"H NMR duoc ghi lai trén Varian Mercury Plus 400. Céc df dich chuyén
hoa hoc dugc tinh theo phan triéu (parts per million - ppm). Céac hang sb ghép 1a tinh
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theo don vi héc (Hz). Cac mau tach mo ta cac boi biéu kién va duoc goi 1a s (vach don),
d (vach d6i), t (vach ba), q (vach bon), m (vach boi) va br (rong).

Phé khéi (mass spectra - MS) c6 do phan giai thap va dit lidu vé do tinh khiét ciia
hop chit dugc thu thap trén hé théng mach bdn cuc don Shimadzu LC/MS dugc trang
bi ngudn ion hoa bang phun dién tit (electrospray ionization - ESI), bo do UV (220 va
254 nm), va bo do tan xa anh sang bang bay hoi (evaporative light scattering detector -
ELSD). Sic ky 16p mong duge thyc hién trén céc tAm silicagel Superchemgroup 0,25
mm (60F-254), dugc dugc lam hién bang 4nh sang UV, dung dich axit etanol
phosphomolybdic 5%, ninhydrin, hodc p-anisaldehyt. Sic ky cot nhanh dugc thuc hién
trén silicagel (200-300 mesh, Branch of Qingdao Haiyang Chemical Co.,Ltd).

Céc so dd tong hop

Cac phuong phap tbng hop dé diéu ché cac hop chat theo sang ché dugc minh hoa
trong cac so do va cac vi du sau. Cac nguyén liéu ban déu 13 c6 ban trén thi truong hodc
6 thé duge tao ra theo cac quy trinh da biét trong linh vic nay hodc nhu dugc minh hoa
trong ban mo ta nay.

Céc hop chét trung gian duoc thé hién trong cac so dd sau 1a da biét trong cac tai
liéu chuyén nganh hoac c¢é thé dugc didu ché bang nhidu phuong phéap quen thude d6i
v6i nhitng ngudi c6 hiéu biét trung binh trong linh vuc nay.

Nhu minh hoa, mot trong sb cac phuong phap tong hop cac hop chét c6 cong thirc
I theo sang ché duoc phéc hoa trong so dd 1. Nhu dugc thé hién trong so dd nay, cac
hop chét co cong thire I ¢o thé duoc tach roi thanh céc hop chét trung gian III va Il ma
viée diéu ché ching 1a da biét trong cic tai liéu chuyén nganh. Viéc ghép doi axit
carboxylic II v6i sulfonamit III thong qua phan ng ngung tu dan dén cac hop chat co
cong thuc I.
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Nhu minh hoa vé viéc didu ché cac hop chét trung gian c6 cong thirc 111, viéc diéu
ché hop chét Illa dugc thé hién trén so dd 2. B4t dau tir di vong IIla-A dugc ngung tu
benzo, ma co6 ban trén thi truong hodc da biét trong cac tai liéu chuyén nganh, sulfonyl
clorua Ila-B dugc didu ché bang cach xir Iy hop chét I1la-A bang axit closulfonic. Su
nitro héa ctia hop chét IIla-B trong céac diéu kién nhu HNO3/H,SO4 thu dugc hop chét
Ila-C, ma c6 thé dwoc chuyén héa tiép thanh sulfonamit I1Ta-D bang cach cho hgp chét
IITa-C phan tng v6i NHs. Hop chét trung gian IIla c6 thé thu duoc bang cach ghép doi
hop chit ITTa-D vé&i hop chét I1la-E thong qua phan tng thé.

NO
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Nhu minh hoa tiép vé viéc diéu ché cac hop chat trung gian c6 cong thie 111, viée
diéu ché hop chét ITIb dugc minh hoa trén so dd 3. Su brom héa hop chét IIIb-A c6 ban
trén thi truong thu dugce hop chét ITb-B, va sau d6, phan tmg cua hgp chét ITTb-B v6i
hop chét ITTb-C tao ra hop chét ITIb-D. Sy déng vong ndi phan tir ctia hop chat IIb-D
bang cach st dung diéu kién ghép doi duoc xuc tac bang kim loai nhu phan Ung
Buchwald hodc céc diéu kién ghép doi khac da biét trong cac tai liéu chuyén nganh thu
duoc hop chét IITb-G. Theo cach khéc, hop chét trung gian I1Tb-G ¢6 thé thu duoc thong
qua trinh tu ba buéc 12 sy mesyl hoa nhom hydroxyl cia hop chét I1Ib-D, phan tmg SN2
va su dong vong ndi phan tir. Viéc ghép doi hop chét ITIb-G vé6i hop chat ITa-E thu duge
hop chit trung gian I1Ib mong mudn.
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M6t minh hoa khac vé viée didu ché cac hop chét trung gian c6 cong thure III duge
thé hién trén so db 4 ma bidu thi viéc didu ché hop cht Illc. Bat du tir hop chat ITc-A
c6 ban trén thi truong, phan tmg chon lgc cia nhom hydroxyl & C-3 nitrobenzen trong
hop chét ITlc-A voi hop chat IIIc-B c6 ban trén thi trudng véi sy co mit cua bazo taora
hop chét IIc-C. Viéc xit Iy hop chét Ille-C bang axit nhu HBr/AcOH tiép theo dong
vong ndi phan tir thong qua phan tmg ete hoa dugc thuc day bai bazo tao ra hop chat
[IIc-D. Sy mesyl hoa nhém hydroxyl trong hop chit Tllc-D vao nhém roi chuyén thu
duoc hop chit ITlc-E. Su sulfonyl hoa cua hop chét IIlc-E bang cach st dung axit
closulfonic v6i su ¢6 mit cua PCls tao ra hop chét IIIc-F va viéc xir 1y hop chét IlIc-F
bang NH3 thu dugc IIc-G. Cac hop chét c6 cong thic Illc co thé dugc diéu ché bang
cach ghép doi hop cht I1Ic-G thu dwgc v6i hop chit IITa-E.
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Trong mot s6 trudng hop, thi tw thuc hién céc so do phan ing néu trén ¢6 thé thay
d6i dé tao thuan loi cho phan tmg hodc dé tranh cac san pham phan Gmg khong mong
mudn. Cac vi du sau duoc dua ra sao cho sang ché c6 thé duge hidu mot cach day du
hon. Céc vi du nay chi & minh hoa va khong dugc hiéu 1 giéi han pham vi cla sdng
ché theo cach bat ky.

Diéu ché cdc hop chat trung gian

Hop chat trung gian A

(S)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hop chit trung gian A)

NO,

N
(o) A
\! s
S

HN" Yy
Hop chit trung gian A

4,

(S)-indolin-2-ylmetanol (A-1)

(S)-indolin-2-ylmetanol (A-1) duoc didu ché theo phwrong phap dugc md ta trong
W02009/109364.

(S)-9,9a-dihydro-1H,3H-oxazolo[3,4-a]indol-3-on (A-2)

Hén hop gdm (S)-indolin-2-ylmetanol (A-1) (1,63 g, 10,9 mmol) va CDI (1,78 g,
10,9 mmol) trong THF (25 ml) dugc khudy & nhiét do 60°C trong 2,5 gio. Hon hop nay
dugc ¢o va dugc chiét bf?mg EtOAc, cac phén chiét dugc rira b%mg nude mudi, dugc 1am
kho bing NaySOy4 va dugce ¢, cin duge tinh ché bang cach sic ky cot trén silicagel rira
giai bang PE / EtOAc (8:1~ 6:1) dé thu dwgc hop chéat néu & dé muc nay (S)-9,9a-
dihydro-1H,3 H-oxazolo[3,4-a]indol-3-on (A-2). MS-ESI (m/z): 176 [M + 1]".

(S)-3-0x0-9,9a-dihydro-1H,3H-oxazolo[3,4-a]indol-7-sulfonyl clorua (A-3)

B6 sung (S)-9,9a-dihydro-1H,3H-oxazolo[3,4- a]indol-3-on (A-2) (0,10 g, 0.6
mmol) vao axit sulfurocloridic (1 ml) ¢ nhiét do 0°C. Hoén hop nay duge khuéy O nhiét
dd 0°C trong 1 gio va dugc lam ngung bang nude da (20 ml) & nhiét do 0°C. Hoén hop
nay duoc chiét bang EtOAc (2 x 50 ml), cac phan chiét dugc rira bang nudc mudi (50
ml), 1am kho bing NaySO4 va lam bay hoi dé thu dugc san pham tho 1a (S)-3-0x0-9,9a-
dihydro-1H,3 H-oxazolo[3,4-a]indol-7-sulfonyl clorua (A-3), ma dugc st dung cho budc

tiép theo mdt cach truc tiép.

(S)-5-nitro-3-o0xo0-9,9a-dihydro-1H,3H-oxazolo[3,4-a]indol-7-sulfonyl clorua (A-

4)
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Bé sung KNOs (0,038 g, 0,36 mmol) vao dung dich chira (§)-3-0x0-9,9a-dihydro-
1 H,3H-oxazolo[3,4-a]indol-7-sulfonyl clorua (A-3) (0,05 g, 0,18 mmol) trong H>SO4
dac (1 ml) & nhiét do 0°C. Hon hop nay duoc khudy & 0°C trong 1 gid va dugc lam
ngimg bang nuée da (20 ml) & 0°C. Hon hop nay duogc chiét bang EtOAc, dugc rira bang
nuée mudi (15 ml), duoc lam kho bang Na»SO4. Loc, va 1am bay hoi dé thu duge san
phim thd 1a (S)-5-nitro-3-0x0-9,9a-dihydro-1H,3H- oxazolo[3,4-a]indol-7-sulfonyl
clorua (A-4), ma dugc su dung cho buéc tiép theo mot cach truc tiép.

(S)-(7-nitro-5-sulfamoylindolin-2-yl)metyl carbamat (A-5)

Hon hop gbm  (S)-5-nitro-3-0x0-9,9a-dihydro-1H,3 H-oxazolo| 3,4-alindol-7-
sulfonyl clorua (A-4) (51 mg, 0,16 mmol) va NHs trong MeOH (3 ml) dugc khudy 6 RT
trong 1 gid. Hdn hop dwgc ¢6 dé thu dugc san pham thd 1a (S)-(7-nitro-5-

sulfamoylindolin- 2-yl)metyl carbamat (A-5), ma duoc st dung cho bude tiép theo mot
céch truc tiép. MS-ESI (m/z): 315 [M - 17-.

(S)-2-(hydroxymetyl)-7-nitroindolin-5-sulfonamit (A-6)

Hdn hop gdém (S)-(7-nitro-5-sulfamoylindolin-2-yl)metyl carbamat (A-5) (21 mg,
0,068 mmol) va NaOH (2 N, 0,2 ml) trong MeOH (1 ml) dugc khudy & nhiét do 50°C
trong 3,5 gid.Hon hop nay dugc chiét bang DCM, va pha nuéc duge diéu chinh bing
dung dich HCI 1N dén d6 pH = 4~ 5. Hon hop nay dugc chiét bang EtOAc (4 x 80 ml),
c4c phan chiét dugc rira bang nude mudi (100 ml), dugce lam khd bang Na,SO4 va cd dé
thu dwgc san pham thd 14 (S)-2-(hydroxymetyl)-7-nitroindolin-5-sulfonamit (A-6), ma
dugc str dung cho budc tiép theo mot cach truc tiép. MS-ESI (m/z): 272 [M - 17-.

(S)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hop chit trung gian A)

Dung dich chita (S)-2-(hydroxymetyl)-7-nitroindolin-5-sulfonamit (A-6) (0.2 g,
0,73 mmol), PPh; (0,48 g, 1,83 mmol) va imidazol (0,12 g, 1,83 mmol) trong CH3CN
(10 ml) duogc bd sung I, (0,37 g, 1,46 mmol) & nhiét d§ 0°C trong 10 phut. Hon hop nay
duoc lam 4m dén RT mot cach tir tir va duoc khuéy & RT qua dém. Phan g nay duoc
lam ngirng bang dung dich nudec NaxS>03 bdo hoa (50 ml) va duoc chiét bing EtOAc (2
x 30 ml). Céc phan chiét dugc rira bang nude mudi (30 ml), duge lam kho bang NaxSOq
va dugce c¢o. Can duge tinh ché bang cach sic ky cot nhanh trén silicagel, rira giai bing
PE / EtOAc (4:1~ 2:1) dé thu dugc hop chét néu & dé& muc nay (S)-2-(iodometyl)-7-
nitroindolin-5-sulfonamit (hgp chit trung gian A). MS-ESI (m/z): 384 [M + 1]".

Hop chdt trung gian B

(R)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hop chit trung gian B)
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NO,
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0, m
HZN/S\\O
Hop chét trung gian B
Hop chét néu & dé muc nay (R)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hgp
chét trung gian B) dugc didu ché theo phuong phap tdng hop (S)-2-(iodometyl)-7-

nitroindolin-5-sulfonamit (hgp chét trung gian A) bang cach thay thé (S)-indolin-2-
ylmetanol (A-1) bang (R)-indolin-2-ylmetanol. MS-ESI (m/z): 384 [M + 1]".

Hop chét trung gian C

(R)-(5-nitro- 7—Sulfam0vl—3, 4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)metyl
metansulfonat (hop chit trung gian C)

NO, H
OMs
)
A\S
H2N'S\\O ©

Hop chit trung gian C

3-bromo-4-clo-5-nitrobenzensulfonamit (C-1)

Hdn hop gém 4-clo-3-nitrobenzensulfonamit (10 g, 42,5 mmol) trong H>SO4 dac
(30 ml) duoc khudy & nhiét do 50°C va dugc b6 sung NBS (11 g, 61,8 mmol) theo tirng
phﬁn. Hon hop nay duoc 1am 4m dén nhiét do 60°C va dugc khuéy & nhiét do 60°C trong
2 gid. Sau d6, hdn hgp nay dugc rét vao trong da (200 g), sau khi duge khudy trong 10
phut va dugc loc. Ba da duoc loc dugc rira béng nude (30 ml) va dugc lam bay hoi dé
thu dugce san phém tho 1a 3-bromo-4-clo-5-nitrobenzensulfonamit (C-1), ma dugc st
dung cho buéc tiép theo mot céach truc tiép. MS-ESI (m/z): 313 [M - 1]-.

metyl O-(tert-butyldimetylsilyl)-L-serinat (C-2)

metyl O-(fert-butyldimetylsilyl)-L-serinat (C-2) duoc didu ché theo phuong phap
dugc mo ta trong Synthesis 2009, 6, 951.

(R)-2-amino-3-((tert-butyldimetylsilyl)oxy)propan-1-ol (C-3)

(R)-2-amino-3-((tert-butyldimetylsilyl)oxy)propan-1-ol (C-3) dugc diéu ché theo
phuong phap dugc mo ta trong Synthesis 2009, 6, 951.
(R)-3-bromo-4-((1-((tert-butyldimetylsilyl) oxy)-3-hydroxypropan-2-yl)amino)-5-
nitrobenzensulfonamit (C-4)

Hon hop gém 3-bromo-4-clo-5-nitrobenzensulfonamit (C-1) (2,9 g, 9,26 mmol) va
(R)-2-amino-3-((tert-butyldimetylsilyl)oxy)propan-1-ol (C-3) (1,73 g, 8.44 mmol) va
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DIPEA (5,5 g, 42,6 mmol) trong CH3CN (25 ml) dugc khudy & nhiét do 80°C qua dém.
Dugc ¢6, can dugc tinh ché béng cach séic ky cot trén silicagel, rira giai dé thu dugc hop
chit néu & d& muc nay (R)-3-bromo-4-((1-((tert-butyldimetylsilyl)oxy)-3-
hydroxypropan-2-yl)amino)-5 -nitrobenzensulfonamit (C-4). MS-ESI (m/z): 484 [M +
1]*.

(R)-3-(((tert-butyldimetylsilyl) oxy)metyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-sulfonamit (C-5)

Hbn hop gém (R)-3-bromo-4-((1-((tert-butyldimetylsilyl)oxy)-3- hydroxypropan-
2-yl)amino)-5-nitrobenzensulfonamit (C-4) (10 mg, 0,021 mmol), Mesphen (2,5 mg,
0,010 mmol), Cul (4,0 mg, 0,021 mmol) va Cs»COs (10 mg, 0,032 mmol) trong toluen
(1,5 ml) dugce khudy & nhiét d6 105°C trong 5 gi¢' dudi moi truong khi No. Hon hop nay
dugc dé nguodi xudng RT va ¢d. Cin dugc tinh ché bang cach sic ky cot trén silicagel,
rra giai @8 thu duoc hop chit néu & d& muc nay (R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-dihydro-2 H- benzo[b][1,4]oxazin-7-
sulfonamit (C-5). MS-ESI (m/z): 404 [M + 1]".

(S)-3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-7-sulfonamit
(C-6)

Hbn hop gém (R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-dihydro- 2H-
benzo[b][1,4]oxazin-7-sulfonamit (C-5) (1,7 mg, 0,042 mmol), dung dich HC1 2 N (0,3
ml) trong MeOH (1 ml) dugc khudy ¢ RT trong 0,5 gio. Phéan tng nay duoc lam nging
bang dung dich nuéc NaHCO3 bdo hoa (10 ml) va dugc chiét bang EtOAc. Pha hitu co
duoc rira bang nudc mubi (20 ml), lam khd bang Na,SOy4 va ¢d dé thu dugc san pham
tho 1a (S)-3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-benzo[ b][1,4]oxazin-7-sulfonamit
(C-6), ma dugc st dung cho bude tiép theo mét cach truc tiép. MS-ESI (m/z): 290 [M
+17".

(R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)metyl
metansulfonat (hop chét trung gian C)

Dung dich chira (S)-3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-sulfonamit (C-6) (10,0 mg, 0,0346 mmol) trong DCM/CH3CN
(2 ml/ 0,5 ml) dugc b6 sung MsCl (4,8 mg, 0,415 mmol) & nhiét do 0°C. Dung dich chua
TEA (3,5 mg, 0,0346 mmol) trong DCM duoc bd sung vao. Hon hop nay duge khudy &
nhiét dd 0°C trong 5 phut. Phan tmg nay dugc lam ngung bang dung dich nuéc NaHCO3
bdo hoa va hdn hop nay duge chiét bang DCM. Pha hitu co dugce ria bang nudc mudi
(20 ml), 1am kho bing Na;SOu, va ¢ dé thu duge san pham tho 1a (R)-(5-nitro-7-
sulfamoyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-yl)metyl metansulfonat (hop chat
trung gian C), ma dugc st dung cho budc tiép theo mot cach truc tiép. MS-ESI (m/z):
368 M+ 1]
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Hop chét trung gian D

(S)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][1.4 Joxazin-3-yl)metyl
metansulfonat (hop chit trung gian D)

NO, H
N oms
ot s
NH, ]
Hop chat trung gian D

Hop chit néu & dé muc nay (S)-(5-nitro-7-sulfamoyl-3.4-dihydro-2H-
benzo[b][1,4]oxazin-3-yl)metyl metansulfonat (hgp chét trung gian D) dugc didu ché
theo  phuong  phap tbng  hop  (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-
benzo[b][1,4]oxazin-3- yl)metyl metansulfonat (hgp chét trung gian C) bang cach thay
thé metyl O-(tert-butyldimetylsilyl)-L-serinat ~ (C-2) bang metyl O-(tert-
butyldimetylsilyl)-D-serinat. MS-ESI (m/z): 368 [M + 1]".

Hop chat trung gian E

(R)-3-(2-iodoetyl)-5-nitro-3,4-dihydro-2H-benzo[b][ 1,4 Joxazin-7-sulfonamit
(hop chit trung gian E)

NO, H
0 :
Ol -
\§ O/
NH,
Hop chét trung gian E

metyl D-homoserinat hydroclorua (E-1)

Dung dich chita D-homoserin (4,76 g, 40,0 mmol) trong MeOH (100 ml) duoc bd
sung SOCI; (3,5 ml, 40,0 mmol) trong diéu kién bé nude da. Sau do, hon hop nay dugc

khudy & nhiét do 50°C trong 1 gid. Co dé thu duoc san pham tho 1a metyl D-homoserinat
hydroclorua (E-1), ma dugc sit dung cho budc tiép theo mot céach truc tiép. MS-ESI
(m/z): 170 [M + 1]".

(R)-3-bromo-4-((4-((tert-butyldimetylsilyl) oxy)-1-hydroxybutan-2-yl)amino)-3-
nitrobenzensulfonamit (E-2)

Hop chat néu & dé muc nay (R)-3-bromo-4-((4-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)amino)-5-nitrobenzensulfonamit (E-2) dugc diéu ché theo phuong
phap tong hop (R)-3-bromo-4-((1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-2-
yl)amino)-5-nitrobenzensulfonamit (C-4) bang cach thay thé metyl L-serinat
hydroclorua bang metyl D-homoserinat hydroclorua (E-1). MS-ESI (m/z): 418 [M + 1"
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(R)-3-(2-((tert-butyldimetylsilyl)oxy)etyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-sulfonamit (E-3)

Hop chit néu & d& muc nay (R)-3-(2-((tert-butyldimetylsilyl)oxy)etyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]oxazin-7-sulfonamit (E-3) dugc diéu ché theo phuong phap
tong hop (R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-dihydro-2 H-
benzo[b][1,4]oxazin-7-sulfonamit (C-5) bing cach thay thé (R)-3-bromo-4-((1-((tert-
butyldimetylsilyl)oxy)-3-hydroxypropan-2-yl)amino)-3-nitrobenzensulfonamit (C-9)
bing (R)-3-bromo-4-((4-((tert-butyldimetylsilyl)oxy)-1-hydroxybutan-2-yl) amino)-5-
nitrobenzensulfonamit (E-2). MS-ESI (m/z): 418 [M + 1]".

(R)-3-(2-hydroxyetyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-7-sulfonamit
E-4

Hop chat néu & dé muc nay (R)-3-(2-hydroxyetyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-sulfonamit (E-4) dugc didu ché theo phwong phap téng hop (S)-
3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-benzo[ b][ 1,4]oxazin-7-sulfonamit (C-6)
bang cach thay thé (R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-dihydro-2H -
benzo[b][ 1,4]oxazin-7-sulfonamit (C-5) bing (R)-3-(2-((tert-
butyldimetylsilyl)oxy)etyl)- 5-nitro-3,4-dihydro-2H-benzo[b][1,4] oxazin-7-sulfonamit
(E-3). MS-ESI (m/z): 304 [M + 1]".

(R)-3-(2-iodoetyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-7-sulfonamit
(hop chit trung gian E)

Hop chit néu o dé muc ndy (R)-3-(2-iodoetyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-sulfonamit (hgp chit trung gian E) dugc diéu ché theo phuong
phap tong hop (S)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hgp chét trung gian A)
bing céch thay thé (S)-2-(hydroxymetyl)-7-nitroindolin-5-sulfonamit (A-6) bang (R)-3-
(2-hydroxyetyl)-5- nitro-3,4-dihydro-2 H-benzo[ b][ 1,4]oxazin-7-sulfonamit (E-4). MS-
ESI (m/z): 414 [M + 1]".

Hop chat trung gian F

(S)-3-(2-iodoetyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4 Joxazin-7-sulfonamit (hgp
chit trung gian F)

NO; |,
o
0

H;

o

0)

N

Z-0N=

Hop chét trung gian F

Hop chit néu & & muc nay (S)-3-(2-iodoetyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]- oxazin-7-sulfonamit (hgp chit trung gian F) dugc didu ché theo phuong
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phap tong hop (S)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hgp chét trung gian E)
bang cach thay thé D-homoserin bang L-homoserin. MS-ESI (m/z): 414 [M + 17"

Hop chat trung gian G

(R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)metyl
metansulfonat (hop chit trung gian G)

NO, H
N
o ~"oMs
(ON]] 2
\S, S/
NH; Hop chét trung gian G

(S)-3-bromo-4-((1-((tert-butyldimetylsilyl)oxy)-3-hydroxypropan-2-yl)amino)-5-
nitrobenzensulfonamit (G-1)

Hop chét néu & dé muc nay (S)-3-bromo-4-((1-((tert-butyldimetylsilyl)oxy)-3-
hydroxypropan-2-yl)amino)-5-nitrobenzensulfonamit (G-1) dugc diéu ché theo phuong
phéap tbng hop (R)-3-bromo-4-((1-((fert-butyldimetylsilyl)oxy)-3-hydroxypropan-2-
yl)amino)-5-nitrobenzensulfonamit (C-4) bang cach thay thé D-serinat hydroclorua
bing L-serinat hydroclorua. MS-ESI (m/z): 484 [M + 1]".

(R)-2-((2-bromo-6-nitro-4-sulfamoylphenyl)amino)-3-((tert-
butyldimetylsilyl)oxy)propyl metansulfonat (G-2)

Hop chét néu & dé muc nay (R)-2-((2-bromo-6-nitro-4-sulfamoylphenyl)amino)-3-
((tert- butyldimetylsilyl)oxy)propyl metansulfonat (G-2) duoc didu ché theo phuong
phap tong hop  (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl metansulfonat (hop chit trung gian C) bang cach thay thé (S)-3-
(hydroxymetyl)-5-nitro-3,4-dihydro-2H- benzo[b][1,4]oxazin-7-sulfonamit (C-6) bang
(S)-3-bromo-4-((1-((zert- butyldimetylsilyl)oxy)-3-hydroxypropan-2-yl)amino)-5-
nitrobenzensulfonamit (G-1). MS-ESI (m/z): 562 [M + 1]".

(R)-S-(2-((2-bromo-6-nitro-4-sulfamoylphenyl)amino)-3-((tert-
butvldimetylsilyl)oxy)propyl) etanthioat (G-3)

Dung dich chira (R)-2-((2-bromo-6-nitro-4-sulfamoylphenyl)amino)-3-((terz-
butyldimetylsilyl)oxy)propyl metansulfonat (G-2) (0,5 g, 0,89 mmol) trong DMF (10
ml) duoc bd sung AcSK (0,3 g, 2,6 mmol). Hon hop nay duoc khudy & RT trong 1 gio.
Phéan g nay dugc lam ngung bang nudc va hdn hop nay duge chiét bing EtOAc (2 x
25 ml). Pha hitu co dugc rira bang nuée mudi (20 ml), 1am kho bang Na;SOs, va ¢d. Cin
duoc tinh ché bang cach sac ky cot trén silicagel, rira giai bang EtOAc / PE (1:4) dé thu
degc  hop chit néu & dé® muc nay (R)-S-(2-((2-bromo-6-nitro-4-
sulfamoylphenyl)amino)-3-((fert-butyldimetylsilyl)oxy)propyl) etanthioat (G-3). MS-
ESI (m/z): 542 [M + 1]".
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(R)-3-bromo-4-((1-((tert-butyldimetylsilyl) oxy)-3-mercaptopropan-2-yl)amino)-5-
nitrobenzensulfonamit (G-4)

Dung dich chita (R)-S-(2-((2-bromo-6-nitro-4-sulfamoylphenyl)amino)-3- ((ferz-
butyldimetylsilyl)oxy)propyl) etanthioat (G-3) (0,3 g, 0,55 mmol) trong MeOH (15 ml)
duge bd sung K2COs (0,26 g, 1,88 mmol). Hon hop nay duge khudy & RT trong 10 phut.
Phéan tmg nay dugc lam ngung bang nude va dugc diéu chinh bang HCI dic dén d6 pH
— 6~ 7. HBn hop nay dugc chiét bing DCM (3x 25 ml). Cac phan chiét dugc rira bing
nuée mudi, 1am kho bang NaSO4 va ¢d dé thu dugc hop chéit néu & dé muc nay (R)-3-
bromo-4-((1-((zert-butyldimetylsilyl)oxy)-3- mercaptopropan-2-yl)amino)-5-
nitrobenzensulfonamit (G-4). MS-ESI (m/z): 500 [M + 1]".

(R)-3-(((tert-butyldimetylsilyl) oxy)metyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]thiazin-7-sulfonamit (G-5)

Hop chét néu & dé muc nay (R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]thiazin-7-sulfonamit (G-5) duoc didu ché theo phwong phép
tong hop (R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-dihydro-2 H-
benzo[b][1,4]oxazin-7-sulfonamit (C-5) bang cach thay thé (R)-3-bromo-4-((1-((tert-
butyldimetylsilyl)oxy)-3-hydroxypropan-2-yl)amino)-5-nitrobenzensulfonamit (C-4)
bang (R)-3-bromo-4-((1-((tert-butyldimetylsilyl)oxy)-3-mercaptopropan-2-yl)amino)-
5- nitrobenzensulfonamit (G-4). MS-ESI (m/z): 420 [M + 1]".

(R)-3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]thiazin- 7-sulfonamit
G-6,

Hop chat néu o dé muc ndy (R)-3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]thiazin-7-sulfonamit (G-6) duoc diéu ché theo phurong phap tong hop (S)-
3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-benzo[ b][ 1,4]oxazin-7-sulfonamit (C-6)
bang cach thay thé (R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-sulfonamit (C-5) bang (R)-3-(((tert-
butyldimetylsilyl)oxy)metyl)- 5-nitro-3,4-dihydro-2H-benzo[b][1,4]thiazin-7-
sulfonamit (G-5). MS-ESI (m/z): 306 [M + 1]".

(R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][ 1,4 ]thiazin-3-yl) metyl
metansulfonat (hop chit trung gian G)

Hop chat néu & dé muc nay (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-
benzo[b][1,4]thiazin-3-yl)metyl metansulfonat (hop chit trung gian G) dugc didu ché
theo  phuong  phdap tbng  hop  (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-
benzo[b][1,4]oxazin- 3-yl)metyl metansulfonat (hop chit trung gian C) bang cach thay
thé (S)-3-(hydroxymetyl)-5-nitro- 3.,4-dihydro-2H-benzo[b][1.,4] oxazin-7-sulfonamit
(C-6) bang (R)-3-(hydroxymetyl)-5- nitro-3,4-dihydro-2H-benzo[b][1,4]thiazin-7-
sulfonamit (G-6). MS-ESI (m/z): 384 [M + 1]".
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Hop chdt trung gian H

(R)-2-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][ 1,4 ]thiazin-3-yl)etyl
metansulfonat (hop chit trung gian H)

NO, |,
o) H
(ON]] s
g s~

Hop chét trung gian H

Hop chit néu & dé muc ndy (R)-2-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-
benzo[b][1,4]thiazin-3-yl)etyl metansulfonat (hop chét trung gian H) duoc didu ché
theo  phuong  phdap tbng hop  (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-
benzo[b][1,4]thiazin-3- yl)metyl metansulfonat (hop chét trung gian G) bang cach thay
thé (S)-3-bromo-4-((1-((tert- butyldimetylsilyl)oxy)-3-hydroxypropan-2-yl)amino)-5-
nitrobenzensulfonamit (G-1) bang (R)-3-bromo-4-((4-((tert-butyldimetylsilyl)oxy)-1-
hydroxybutan-2-yl)amino)-5-nitrobenzensulfonamit (E-2). MS-ESI (m/z): 398 [M +
1"

Hop chét trung gian I

(S)-(8-nitro-6-sulfamoyl-1,2, 3,4-tetrahydroquinoxalin-2-yl)metyl __metansulfonat
(hop chit trung gian I)

NO,

H
N
5 ~""oMms
Ol >
\? H/
NH, )
Hop chat trung gian I

(S)-4-((1-azido-3-((tert-butyldimetylsilyl) oxy)propan-2-yl)amino)-3-bromo-5-
nitrobenzensulfonamit (I-1)

Dung dich chira (R)-2-((2-bromo-6-nitro-4-sulfamoylphenyl)amino)-3-((zert-
butyldimetylsilyl)oxy)propyl metansulfonat (G-2) (30 mg, 0,0534 mmol) trong DMF
(1,5 ml) duoc bd sung NaNs (17 mg, 0,267 mmol). Hon hop nay duge khudy & nhiét do
30°C qua dém. Phan rng nay duoc lam ngung bang nuéc va hon hop nay duge chiét
bang EtOAc (2 x 25 ml). Pha hiru co dugc rira bang nuéc mubi (20 ml), 1am kho bang
NaxSO0s, va ¢d. Can duoc tinh ché bang cach sdc ky cot trén silicagel, rra giai bang
EtOAc / PE (1:5 ~ 1:3) dé thu dwoc hop chat néu & dé muc nay (S)-4-((1-azido-3-((tert-
butyldimetylsilyl)oxy)propan-2-yl)amino)-3-bromo-5- nitrobenzensulfonamit (I-1).
MS-ESI (m/z): 509 [M + 1]".
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(S)-4-((1-amino-3-((tert-butyldimetylsilyl )oxy)propan-2-yl)amino)-3-bromo-5-
nitrobenzensulfonamit (1-2)

Dung dich chtra  (S)-4-((1-azido-3-((tert-butyldimetylsilyl)oxy)propan-2-
yl)amino)-3-bromo-5-nitrobenzensulfonamit (I-1) (0,235 g. 0,463 mmol) trong
H,O/THF (0,125 ml/ 5 ml) duoc b6 sung PPhs (0,346 g, 1,388 mmol) du6i moi truong
khi N». Hon hop nay duoc khudy & nhiét d§ 35°C qua dém dudi mdi truong khi No. Phan
tmg nay dugc lam ngung bang nudc va hon hop nay dugce chiét bang DCM. Pha hitu co
duoc rira bang nuéc mudi (20 ml), 1am kho bang Na»SO4, va ¢d. Cgn dugc tinh ché bang
céch shc ky cot trén silicagel, rira giai bang PE / DCM (50:1 ~ 20:1) dé thu dugc hop
chit néu & d& muc nay (S)-4-((1-amino-3-((tert- butyldimetylsilyl)oxy)propan-2-
yl)amino)-3-bromo-5-nitrobenzensulfonamit (I-2). MS-ESI (m/z): 483 M + 1]".

(S)-2-(((tert-butyldimetylsilyl) oxy)metyl)-8-nitro-1,2,3, 4-tetrahydroquinoxalin-6-
sulfonamit (1-3)

Hdn hop gdm (S)-4-((1-amino-3-((fert-butyldimetylsilyl)oxy)propan-2- yl)amino)-
3-bromo-5-nitrobenzensulfonamit (I-2) (20 mg, 0,0415 mmol), Mesphen (10 mg, 0,0415
mmol), Cul (12 mg, 0,0622 mmol) va CsCO;3 (20 mg, 0,0622 mmol) trong dioxan (1,5
ml) dugc khudy & nhiét do 100°C trong 5 gio dudi mdi treong khi No. Hon hop nay dugc
dé ngudi xubng RT va cd. Cin dugce tinh ché bing cach sic ky cot trén silicagel, rira giai
bing EtOAc / PE (1:3 ~ 1:1) dé thu dugc hop chat néu & dé muc nay (S)-2-(((tert-
butyldimetylsilyl)oxy)metyl)- 8-nitro-1,2,3,4-tetrahydroquinoxalin-6- sulfonamit (I-3).
MS-ESI (m/z): 403 [M + 1] .

(S)-2-(hydroxymetyl)-8-nitro-1,2,3,4-tetrahydroquinoxal in-6-sulfonamit (1-4)

Hop chat néu & dé muc nay (S)-2-(hydroxymetyl)-8-nitro-1,2,3,4-
tetrahydroquinoxalin-6-sulfonamit (I-4) dugc didu ché theo phwong phép tong hop (S)-
3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-benzo[ 5][1,4] oxazin-7-sulfonamit (C-6)
bang cach thay thé (R)-3-(((tert-butyldimetylsilyl)oxy)metyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1.,4]oxazin-7-sulfonamit (C-5) bang (S)-2-(((tert-
butyldimetylsilyl)oxy)metyl)-8- nitro-1,2,3,4-tetrahydroquinoxalin-6- sulfonamit (I-3).
MS-ESI (m/z): 289 [M + 1]".

(S)-(8-nitro-6-sulfamoyl-1,2, 3,4-tetrahydroquinoxalin-2-yl) metyl metansulfonat

(hop chit trung gian I)

Hop chat néu & dé muc nay (S)-(8-nitro-6-sulfamoyl-1,2,3,4-tetrahydroquinoxalin-
2- yl)metyl metansulfonat (hgp chét trung gian I) dugc diéu ché theo phwong phép
tbng hop  (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][1.,4] oxazin-3-yl)metyl
metansulfonat (hop chit trung gian C) bang cach thay thé (S)-3-(hydroxymetyl)-5-
nitro-3,4-dihydro-2H-  benzo[b][1,4]oxazin-7-sulfonamit ~ (C-6) bang  (S)-2-
(hydroxymetyl)-8-nitro-1,2,3,4- tetrahydroquinoxalin-6-sulfonamit  (I-4). MS-ESI
(m/z): 367 M + 1]".
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Vidul-1

(S)-2-((1H-pyrolo/2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-clo-3,5-dimetyl-3,4,5, 6-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((2-(morpholinometyl)-7-
nitroindolin-5-yl)sulfonyl) benzamit (1-1)

(S)-2-(morpholinometyl)-7-nitroindolin-3-sulfonamit (1-1a)

Hbn hop gdm (S)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hep chét trung gian
A) (15,3 mg, 0,04 mmol), K2CO;3 (6,0 mg, 0,04 mmol) va morpholin (0,1 ml) trong
CH3CN (1,5 ml) dugc khudy & nhiét do 60°C trong 4 gio. Hon hop nay dugc chiét bang
EtOAc (2 x 30 ml), cac phin chiét dugc rira bang nudc mudi (100 ml), lam kho bang
Na,SO, vi ¢6. Can duoc tinh ché bang cach TLC diéu ché, rira giai bang DCM / MeOH
(20:1) dé thu dugc hop chit néu ¢ dé& muc nay (S)-2-(morpholinometyl)-7-nitroindolin-
5-sulfonamit (1-1a). MS-ESI (m/z): 343 [M + 1]".

Axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4"-clo-5,5-dimetyl-3,4,5, 6-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)benzoic (1-1b)

Hop chat néu & dé muc nay axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-
clo-5,5- dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)benzoic
(1-1b) dwoc diéu ché theo phuong phap duge mo ta trong US 2014 /0275540, (A1). MS-
ESI (m/z): 571 [M + 1]".

(S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((2-(morpholinometyl)-7-
nitroindolin-5-yl)sulfonyl) benzamit (1-1)

Hon hop gdm axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)benzoic ~ (1-1b)
(0,010 g, 0,02 mmol), (S)-2-(morpholinometyl)-7-nitroindolin-5-sulfonamit (1-1a) (6.7
mg, 0,02 mmol), EDCI (0,011 g, 0,06 mmol), EtsN (6,0 mg, 0,06 mmol) va DMAP (8,0
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mg, 0,06 mmol) trong DCM (4 ml) dugc khudy & nhiét do 30°C trong 20 gid. Hon hop
nay duogc chiét bing DCM (25 ml), rita bing nudc mubi (15 ml), lam kho bang NaxSO4
va cb. Can duoc tinh ché bang cach TLC diéu ché, rira giai bang DCM / MeOH (15:1)
& thu duge hop chét néu & d& muc nay (S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yI)-V-
((2-(morpholinometyl)-7-nitroindolin-53-yl)sulfonyl)benzamit (1-1). MS-ESI (m/z): 895
M+ 17"

Vidul-2

(S)-2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3.4,5, 6-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((2-(2-morpholinoetyl)-7-
nitroindolin-5-yl)sulfonyl) benzamit (1-2)

NO:
N
O°§/©1°H‘N o
O« _NH —
o
X
T
NT N
()
N

Cl

(S)-2-(xyanometyl)-7-nitroindolin-5-sulfonamit (1-2a)

Hbn hop gdm (S)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hgp chét trung gian
A) (1,04 g, 2,72 mmol) va NaCN (160 mg, 3,26 mmol) trong DMF (12 ml) dugc khudy
& nhiét do 60°C trong 3 git. Hon hop nay dugc chiét bang EtOAc, rira bang nude mudi,
1am khé bing Na»SOs, va cd. Can duge tinh ché bang céach sac ky cot trén silicagel, rira
giai bing DCM / MeOH (60:1 ~ 15:1) dé thu dugc hop chét néu & dé muc nay (S)-2-
(xyanometyl)-7-nitroindolin- 5-sulfonamit (1-2a). MS-ESI (m/z): 283 [M + 17"

Axit (S)-2-(7-nitro-5-sulfamoylindolin-2-yl)axetic (1-2b)

Hon hop gdm (S)-2-(xyanometyl)-7-nitroindolin-5-sulfonamit (1-2a) (265 mg,
0,94 mmol) trong HCI dac (5 ml) duoc khudy ¢ nhiét do 100°C trong 2,5 gio. Hoén hop
phan Gng nay dugc lam bay hoi dé thu duoc san pham thd 1a axit (S)-2-(7-nitro-5-
sulfamoylindolin-2-yl)axetic (1-2b), ma dugc st dung cho budc tiép theo mot cach truc
tiép. MS-ESI (m/z): 302 [M + 1]

(S)-2-(2-morpholino-2-oxoetyl)-7-nitroindolin-5-sulfonamit (1-2¢)
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Hbn hop gbém axit (S)-2-(7-nitro-3-sulfamoylindolin-2-yl)axetic (1-2b) (52 mg,
0,173 mmol), EDCI (66 mg, 0,35 mmol), HOBT (47 mg, 0,35 mmol), EtsN (48 ml, 0,35
mmol) va morpholin (50 ml, 0,35 mmol) trong DMF (1,5 ml) dugc khudy & nhiét do
30°C qua dém, va sau do, EDCI (40 mg, 0,21 mmol) va HOBT (25 mg, 0,19 mmol)
thém dugc bd sung vao. Hon hop thu duge dugc khudy & nhiét d6 30°C trong 6 gio. Hoén
hop nay duogc chiét bang EtOAc, rira bang nuée mudi, 1am kho bang Na,SO4, va ¢o. Cin
dugc tinh ché bing cach TLC didu ché (DCM / MeOH = 15:1) dé thu dugc hop chét néu
& dé muc nay (S)-2-(2-morpholino-2-oxoetyl)-7-nitroindolin-5-sulfonamit (1-2¢). MS-
ESI (m/z): 371 [M + 1]".

(S)-2-(2-morpholinoetyl)-7-nitroindolin-3-sulfonamit (1-2d)

Dung dich chira (S)-2-(2-morpholino-2-oxoetyl)-7-nitroindolin-5-sulfonamit (1-
2¢) (18,0 mg, 0,048 mmol) trong THF (1 ml) dugc bd sung BH3 (150 ml, 0,144 mmol)
trong THF & RT. Hon hop nay dugc khudy & RT qua dém, va sau do, dung dich chira
MeOH (0,5 ml) va HCI dac (0,1 ml) dugc bd sung vio. Hén hop nay dugc khudy 6 nhit
do 80°C trong 3 git. Hon hop ndy dugc lam lanh xubng RT va duoc diéu chinh bing
dung dich Na,CO3 4 N dén d6 pH = 10. Hon hop nay dugc chiét bang EtOAc. Céc phén
chiét duoc rira bang nudc mudi, 1am kho bang Na>SOs va ¢d. Can dugc tinh ché bang
cach TLC diéu ché (DCM / MeOH = 15:1) dé thu dugc hop chét néu & dé muc nay (S)-
2-(2-morpholinoetyl)-7-nitroindolin-5- sulfonamit (1-2d). MS-ESI (m/z): 357 [M + 17"

(S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4"-clo-5,5-dimetyl-3,4,5,6-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((2-(2-morpholinoetyl)-7-
nitroindolin-5-yl)sulfonyl) benzamit (1-2)

Hop chit néu & d& muc nay (S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-
clo- 5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-y1)-N-((2-
(2-morpholinoetyl)-7-nitroindolin-5-yl)sulfonyl)benzamit (1-2) dugc diéu ché theo
phuong phap téng hop hop chét 1-1 bang cach thay thé (S)-2-(morpholinometyl)-7-
nitroindolin-5-sulfonamit  (1-1a) bang (S)-2-(2-morpholinoetyl)-7-nitroindolin-5-
sulfonamit (1-2d). MS-ESI (m/z): 909 [M + 1]".

Dudi day, cac quy trinh vé co ban gidng nhu duge mo ta d6i véi cac vi du 1-1~1-2
hodc bang cach sir dung cdc phuong phap hodc cac bién phap tong hop tuong tu, cac
hop chét vi du 1-3~1-27 dugc liét ké trong bang 1 dugc didu ché. Céc chu tric va cac
tén goi cua cac hop chét vi du 1-3 ~ 1-27 dugc néu trong bang 1.
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Bang 1
Vidu Cu tric Tén Dit liéu
& g o (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
) u“; yl)oxy)-4-(4-((4'-c10-'5 ,5.-d1mety1-3 ,4,5,6- MS.ES]
13 é&rm tetrahy(.iro-[ 1 ,.1 -biphenyl]-2- (t/2): 908
[:] ’ yl)metyl)piperazin-1-yl)-N-((2-((4- M 1T
metylpiperazin-1-yl)metyl)-7-
SO nitroindolin-5-yl)sulfonyl)benzamit
O &H (S)-2-((LH-pyrolo[2,3-b]pyridin-5-
s yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
14 E&rm o tetrahydro-[1,1'-biphenyl]-2- (t/2): 923
[:j yl)metyl)piperazin-1-yl)-N-((2-((4- M+ 17"
hydroxy-4-metylpiperidin-1-yl)metyl)-7-
A nitroindolin-5-yl)sulfonyl)benzamit
s (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
L | yhoxy)-4-(4-((4-clo-5,5-dimetyl-3,4,5,6- MBS
E&m tetrahydro-[1,1'-biphenyl]-2- v 853
1-5 A yl)metyl)piperazin-1-yl)-N-((2- "
((dimetylamino)metyl)-7-nitroindolin-5- M1
SO yl)sulfonyl)benzamit
1 (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
] yoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ES]
1-6 i&rc 0 > tetrahydro-[1,1'-biphenyl]-2- (m/7): 826
[:] yl)metyl)piperazin-1-yl)-N-((2- M+ 1]
(hydroxymetyl)-7-nitroindolin-5-
A2 yl)sulfonyl)benzamit
O& (R)-2-((1H-pyrolo|[2,3-b]pyridin-5-
o Q}\ yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
17 & Om tetrahydro-[1,1'-biphenyl]-2- (c/2): 908
[:] yl)metyl)piperazin-1-y1)-N-((2-((4- M+ 1]
metylpiperazin-1-yl)metyl)-7-
SO nitroindolin-5-yl)sulfonyl)benzamit
Qﬁi@ﬂ (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
O yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ES]
18 °\[Nju\> tetrahydro-[1,1'-biphenyl]-2- (t/2): 895
[:j yl)metyl)piperazin-1-yl)-N-((2- M+ 1]
(morpholinometyl)-7-nitroindolin-5-
SO yl)sulfonyl)benzamit
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Vi dy Cu trac Tén Dit ligu
) &n)j (R)-2-((1LH-pyrolo[2,3-b]pyridin-5-
o iHO {“% yl)oxy)-4-(4-((4'-clo-5,5.-d1mety1-3,4,5,6- MS.-ESI
1.9 & m tetrahyc'lro-[ 1 ,.1 '-biphenyl]-2- (m/2): 923
[:] yl)metyl)piperazin-1-yl)-N-((2-((4- M+ 1T
9 hydroxy-4-metylpiperidin-1-yl)metyl)-7-
O nitroindolin-5-yl)sulfonyl)benzamit
m (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
i yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
1-10 i&r > N tetrahydr?-[ 1,1 '.-b1pheny1] -2- (m/2): 853
yl)metyl)piperazin-1-yl)-N-((2- M+ 1]
/‘t‘< ((dimetylamino)metyl)-7-nitroindolin-5-
yl)sulfonyl)benzamit
m (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ylhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
111 fw\/[l} tetrahydr?-[ 1,1 '.-blphenyl]-Z- (m/2): 826
yl)metyl)piperazin-1-yl)-N-((2- M + 1]
(hydroxymetyl)-7-nitroindolin-5-
SO yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-3-
. @EW O | yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
1-12 5 m tetrah}idro-[ 1 ,1'-biphenyl]-2- (t/2): 922
yDmetyl)piperazin-1-yl)-N-((2-(2-(4- M 1T
metylpiperazin-1-yl)etyl)-7-nitroindolin-
; 5-yl)sulfonyl)benzamit
wo: | (S)-2-((1H-pyrolo[2,3-b]pyridin-3-
. ﬁli@@" yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
113 E&( m tetrahy.dro-[ 1', 1'-biphenyl]-2- (m/2): 937
yDmetyl)piperazin-1-yl)-N-((2-(2-(4- M+ 1]
hydroxy-4-metylpiperidin-1-yl)etyl)-7-
i nitroindolin-5-yl)sulfonyl)benzamit
s (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
. QW( yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
114 ém tetrahyd'ro-[ 1, '1'-b1pheny1] -2- (t0/2): 867
@ yl)metyl)piperazin-1-yl)-N-((2-(2- M 1]

(dimetylamino)etyl)-7-nitroindolin-5-
yl)sulfonyl)benzamit
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Vidu Cau triic Tén Dit liéu
e, (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
m@— yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5.6- | o
115 ng tetrahydro-[ 1,1'-biphenyl]-2- (m/2): 922
[:j yl)metyl)piperazin-1-y1)-N-((2-(2-(4- M+ 1]
metylpiperazin-1-yl)etyl)-7-nitroindolin-
A 5-yl)sulfonyl)benzamit
o (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
) 0\%@1@0 yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
e <}m tetrahydro-[1,1'-biphenyl]-2- i 909
® yl)metyl)piperazin-1-yl)-N-((2-(2- M 1]
morpholinoetyl)-7-nitroindolin-5-
A yl)sulfonyl)benzamit
s (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
CDK} y)oxy)-4-(4-(4clo-5,5-dimetyl345.6- |
117 m tetrahydro-[1,1'-biphenyl]-2- (w/2): 937
[:j yl)metyl)piperazin-1-yl)-N-((2-(2-(4- M+ 1]
hydroxy-4-metylpiperidin-1-yl)etyl)-7-
A2 nitroindolin-5-yl)sulfonyl)benzamit
i ,&N)—\_/ (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o " | yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
e o > u\ tetrahydro-[1,1'-biphenyl]-2- (t/2): 867
[:] yl)metyl)piperazin-1-yl)-N-((2-(2- M 1]
(dimetylamino)etyl)-7-nitroindolin-5-
o 0 yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o > | yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
110 é/ Om tetrahydro-[1,1'-biphenyl]-2- (m/2): 840
[:] yl)metyl)piperazin-1-yl)-N-((2-(2- M 1]
hydroxyetyl)-7-nitroindolin-5-
. ® yl)sulfonyl)benzamit
J@E\ (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o ™| yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS-ESI
120 O\(Nj\? tetrahydro-[ 1,1'-biphenyl]-2- (m/2): 840
[Nj yl)metyl)piperazin-1-y1)-N-((2-(2- M+ 1]

hydroxyetyl)-7-nitroindolin-5-
yl)sulfonyl)benzamit
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Vi du Cau tric Tén Dit liéu
e 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
o m@ (4-((4'-clo-5,5-dimetyl-3,4,5,6- VLS
121 (E(m tetrahydr(?-[ 1,1 '.-b1pheny1]-2- (m/2): 893
[:j yl)metyl)piperazin-1-yl)-N-((2- M+ 1]
(morpholinometyl)-7-nitro-1H-indol-5-
A yl)sulfonyl)benzamit
Uﬁ:{ metyl (S)-2-(5-(N-(2-((1H-pyrolo[2,3-
o T b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5- MS-ES]
122 i&rom c.hmetyl-3,4,5,6-tetrah}./dro-[%,1'- (m/7): 868
[:] biphenyl]-2-yl)metyl)piperazin-1- M+ 1]
yl)benzoyl)sulfamoyl)-7-nitroindolin-2-
SO yl)axetat
o (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
T | yDoxy)d-(A(@-clo-5,5-dimetyl 3.45.6- |
123 ém tetrahyd.ro-[ 1, 1 '-biphenyl]-2- (m/7): 881
@) yl)metyl)piperazin-1-yl)-N-((2-(2- M+ 1]
(dimetylamino)-2-oxoetyl)-7-
’ nitroindolin-5-yl)sulfonyl)benzamit
e (5)-2-((1H-pyrolo[2,3-b]pyridin-5-
@E | yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
124 g;( C ) tetrahyd.ro-[1,.1‘-b1phenyl]-2- (m/7): 923
[:j yl)metyl)piperazin-1-yI)-N-((2-(2- M+ 1]
morpholino-2-oxoetyl)-7-nitroindolin-5-
A yl)sulfonyl)benzamit
o (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
N 1 N (O | yh)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
125 C}m tetrah}idro-[l‘,1'-b1phenyl]-2- (m/2): 936
@ yDmetyl)piperazin-1-y1)-N-((2-(2-(4- M+ 1T
metylpiperazin-1-yl)-2-oxoetyl)-7-
: nitroindolin-5-yl)sulfonyl)benzamit
Uﬁ;}_} _ (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
OO°§HO | yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.ESI
126 %)r C u\ tetrahydﬁro-[l,'1'-b1pheny1]-2- (m/7): 923
[:] yl)metyl)piperazin-1-yl)-N-((2-(2- M+ 1]

morpholino-2-oxoetyl)-7-nitroindolin-5-
yl)sulfonyl)benzamit
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Vi dy Cau trac Tén Dit ligu
s 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Naale (4-((4'~clo-5,5-dimetyl-3,4,5,6- MS.ES]
tetrahydro-[1,1'-biphenyl]-2- i
1-27 %m etrahydro-{1,1"-biphenyl} (m/z): 894
® yl)metyl)piperazin-1-yl)-N-((2- M+ 1]
(morpholinometyl)-4-nitro-1H-
¢ benzo[d]imidazol-6-yl)sulfonyl)benzamit

Vidu 2-1

(S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl) oxy)-4-(4-((4'-clo-5, S-dimetyl-3,4,5, 6-

tetrahydro-[1,1"-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-((4-metylpiperazin-1-

vl)metyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl)sulfonyl) benzamit (2-1)

NO, |,

N
Hesgel
Ox NH
N
(]

N
Cl

(S)-3-((4-metylpiperazin-1-yl)metyl)-5-nitro-3,4-dihydro-2H-

benzo/[b][1,4]oxazin-7-sulfonamit (2-1a)

Hon hop gdm (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][1,4]oxazin- 3-
yl)metyl metansulfonat (hgp chat trung gian C) (11,0 mg, 0,03 mmol ), 1-
metylpiperazin (12,0 mg,0.12 mmol) va K»COs (20,7 mg, 0,15 mmol) trong CH3CN (4
ml) duogc khudy & nhiét 6 80°C trong 1,5 gio. Phan tng nay dugc lam nging bang nudec
va duge chiét bang EtOAc (2 x 30 ml). Cac phﬁn chiét duoc rira bang nuéc mudi (30
ml), dugc lam kho bang Na;SO;4 va dugc cb. Can duge tinh ché bang cach sdc ky cot
nhanh trén silicagel, rira giai bing DCM / MeOH (10:1) dé thu duge hop chat néu & dé
i (S)-3-((4-metylpiperazin-1-yl)metyl)-5-nitro-3,4-dihydro-2H-
benzo|b][1,4]oxazin-7-sulfonamit (2-1a). MS-ESI (m/z): 372 [M + 1.

(S)-2-((1H-pyrolo[2,3-bpyridin-5-yl)oxy)-4-(4-((4 "clo-5,5-dimetyl-3,4,5,6-

muc

tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-((4-me tylpiperazin-1-

vl)metyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]oxazin-7-yl)sulfonyl) benzamit ( 2-1)
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Hop chét néu & dé muc nay (S)-2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4™-
clo-  5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-y1)-N-((3-
((4-metylpiperazin-1-yl)metyl)-5-nitro-3,4-dihydro-2 H-benzo|[ 5][ 1.4] oxazin-7-
yl)sulfonyl)benzamit (2-1) dugc diéu ché theo phuong phép tong hop hop chét 1-1 bang
cach thay thé (S)-2-(morpholinometyl)-7-nitroindolin-5-sulfonamit (1-1a) bang (S)-3-
((4-metylpiperazin- 1-yDmetyl)-5-nitro-3,4-dihydro-2 H-benzo[ b][1,4]oxazin-7-
sulfonamit (2-1a). MS-ESI (m/z): 924 [M + 1]".

Vidu 2-2
(R)-2- ((]H-pvrolo[Z 3-b]pyridin-5-vl)oxy)-4-(4-((4"-clo-5,5-dimetyl-3,4.5,6-
tetrahydro-/1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-(2-morphol inoetyl)-5-
nitro-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-7-yl)sulfonyl) benzamit (2-2)

0

G n N

O||

m
N N
O

Hop chét néu & d& muc nay (R)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-
clo  -5,5-dimetyl-3,4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-y1)-N-((3-
(2-morpholinoetyl)-5-nitro-3,4-dihydro-2H-benzo[ b][1,4]oxazin-7-
yl)sulfonyl)benzamit (2-2) duoc diéu ché theo phuong phap tong hop hop chit 1-1 bang
cach thay thé (S)-2-(iodometyl)-7-nitroindolin-5- sulfonamit (hgp chét trung gian A)
bang (R)-3-(2-iodoetyl)-5-nitro-3,4-dihydro-2H- benzo[ b][1,4]oxazin-7-sulfonamit
(hop chét trung gian E). MS-ESI (m/z): 925 [M + 1]".

Vidu 2-3

(R)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4"-clo-5,5-dimetyl-3,4,5, 0-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-(4-hydroxy-4-
metylxyclohexyl)-5-nitro-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin- 7-yl)sulfonyl)benzamit
(2-3-A va 2-3-B)
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metyl (R)-2-amino-2-(4-hydroxyphenyl)axetat (2-3a)

Dung dich chtra axit (R)-2-amino-2-(4-hydroxyphenyl)axetic (1,0 g, 6,0 mmol)
trong MeOH (10 ml) dugc bd sung SOCI, (1,3 ml, 18,0 mmol) theo ting giot. Hon hop
nay duogc khudy & RT trong 0,5 gi¢. Hon hgp nay dugc cd dé thu duoc san pham tho 1a
hop chét néu & d& muc nay metyl (R)-2-amino-2-(4-hydroxyphenyl)axetat (2-3a). MS-
ESI (m/z): 182 [M + 1]".

metyl (R)-2-((tert-butoxycarbonyl)amino)-2-(4-hydroxyphenyl)axetat (2-3b)

Huyén phu chira metyl (R)-2-amino-2-(4-hydroxyphenyl)axetat (2-3a) (1,0 g, 5.5
mmol) trong 1,4-dioxan (10 ml) duoc b6 sung K2COs (1,2 g, 8,8 mmol) va (Boc)20 (1,3
g, 6,0 mmol). Hon hop nay dugc khudy & RT qua dém. Hon hop phan tmg nay duoc pha
lodng bang nuéc va dugc chiét bang FtOAc. Cac phén chiét dugc rira bang nuéc mubi,
1am kho bing Na;SO4 va c6. Cin duogc tinh ché bing cach két tinh lai bang PE/EtOAc
dé thu duoc hop chit néu & d& muc nay metyl (R)-2-((fert-butoxycarbonyl)amino)-2-(4-
hydroxyphenyl)axetat (2-3b). MS-ESI (m/z): 282 [M + 1]".

tert-butyl (R)-(2-hydroxy-1-(4-hydroxyphenyl)etyl)carbamat (2-3¢)

Dung dich chura metyl (R)-2-((tert-butoxycarbonyl)amino)-2-(4-
hydroxyphenyl)axetat (2-3b) (1,0 g, 3,55 mmol) trong THF (40 ml) dugc bd sung LAH
(445 mg, 11,7 mmol) theo ting phan, va hdn hop nay dugc khudy & nhiét 6 0°C trong
1 gid. Hon hop phan tng nay dugc bb sung NaySO#10-H,O & nhiét do 0°C. Hon hop
nay dugc loc qua xelit, va phén dich loc duoc c6. Can duge tinh ché béng cach sic ky
cot trén silicagel, rira giai dé thu duoc hop chét néu & dé muc nay tert-butyl (R)-(2-
hydroxy-1-(4-hydroxyphenyl)etyl)carbamat (2-3¢). MS-ESI (m/z): 254 [M + 1]".

tert-butyl (R)-4-(4-hydroxyphenyl)-2,2-dimetyloxazolidin-3-carboxylat (2-3d)

Hbn hop gdm zert-butyl (R)-(2-hydroxy-1-(4-hydroxyphenyl)etyl)carbamat (2-3c)
(847 mg, 3,33 mmol), DMP (3,05 g, 29,34 mmol) va BF3Et,O (40 pl, 0,33 mmol) trong
axeton (3 ml) duoc khudy ¢ RT trong 4 gio, phan (mg nay dugc lam nging bang nudc
d4 va hon hop nay dugc chiét bang EtOAc. Céc phan chiét dugc rira bing nuwdc mudi,
lam kho bang Na»SO4 va cd. Cin dugc tinh ché bang cach sic ky cot trén silicagel, ria
giai bang PE/EtOAc (6:1) @8 thu duoc hop chét néu & dé muc nay fert-butyl (R)-4-(4-
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hydroxyphenyl)-2,2- dimetyloxazolidin-3-carboxylat (2-3d). MS-ESI (m/z): 294 [M +
1]".
tert-butyl (R)-4-(4-hydroxyxyclohexyl)-2,2-dimetyloxazolidin-3-carboxylat (2-3€)

Hbn hop gdm fert-butyl (R)-4-(4-hydroxyphenyl)-2,2-dimetyloxazolidin-

3-carboxylat (2-3d) (760 mg, 2,55 mmol) va PtO> (100 mg) trong IPA (60 ml) va
HOACc (4 ml) dugc khudy & RT dudi mdi trudong khi H» trong 48 gio. Hon hop phén tng
nay dugc loc qua xelit va cd dé thu duoc san pham thd 13 hop chét néu & dé muc nay
tert-butyl (R)-4-(4-hydroxyxyclohexyl)-2,2-dimetyloxazolidin-3-carboxylat (2-3e) ma
duge st dung truc tiép ddi véi budc tiép theo. MS-ESI (m/z): 300 [M + 1]

tert-butyl (R)-2,2-dimetyl-4-(4-oxoxyclohexyl)oxazolidin-3-carboxylat (2-3f)

Hbn hop gdm tert-butyl (R)-4-(4-hydroxyxyclohexyl)-2,2-dimetyloxazolidin- 3-
carboxylat (2-3e) (233 mg, 0,773 mmol) va DMP (424 mg, 2,18 mmol) trong DCM (10
ml) dugc khudy & RT trong 1,5 gio. Hon hop phan tng nay dugc rira bing dung dich
nuéc NaHCO; bao hoa (30 ml), 16p hitu co duge ¢6. Cin duoc tinh ché bing cach sic
ky cot trén silicagel, ra giai dé thu duoc hop chat néu & dé muc nay tert-butyl (R)-2,2-
dimetyl- 4-(4-oxoxyclohexyl)oxazolidin-3-carboxylat (2-3f). MS-ESI (m/z): 298 [M +
1"

tert-butyl (R)-4-(4-hydroxy-4-metylxyclohexyl)-2, 2-dimetyloxazolidin-3 -
carboxylat (2-3g)

Dung dich chtta tert-butyl (R)-2,2-dimetyl-4-(4-oxoxyclohexyl)oxazolidin-3 -
carboxylat (2-3f) (200 mg, 0,87 mmol) trong THF (6 ml) duoc bd sung MeLi (1,5 ml,
1,6 M) & nhiét do -78 ~ -40°C. Hon hgp nay duoc khudy & -78 ~ -40°C trong 1 gi0, phan
ung nay dugc lam ngung bang dung dich nuéc NH4Cl bdo hoa va hdn hop nay duoc
chiét bang EtOAc. Céc phan chiét duoc rira bang nudc mudi (30 ml), 1am kho bang
NaSOq, va lam bay hoi dé thu duoc san pham tho 1a terz-butyl (R)-4-(4-hydroxy-4-
metylxyclohexyl)-2,2-dimetyloxazolidin-3-carboxylat (2-3g), ma dugc s dung cho
bude tiép theo mot cach truc tiép. MS-ESI (m/z): 314 [M + 17",

(R)-4-(1-amino-2-hydroxyetyl)-1-metylxyclohexan-1-ol trifloaxetat (2-3h)

Hon hop  gdm tert-butyl  (R)-4-(4-hydroxy-4-metylxyclohexyl)-2,2-
dimetyloxazolidin-3-carboxylat (2-3g) (200 mg, 0,63 mmol) va TFA (0,5 ml, 5 mmol)
trong DCM (5 ml) dugc khudy ¢ RT trong 45 phat. Hon hop phan ng nay dugc lam
bay hoi dé thu dugc san phdm tho 1a (R)-4-(1-amino-2-hydroxyetyl)-1-
metylxyclohexan-1-ol trifloaxetat (2-3h), ma dugc st dung cho bude tiép theo mot cach
truc tiép. MS-ESI (m/z): 174 [M + 1]".

(R)-3-bromo-4-((2-hydroxy-1-(4-hydroxy-4-metylxyclohexyl)etyl)amino)-5-
nitrobenzensulfonamit (2-3i-A va 2-3i-B)
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Hdn hop gdm (R)-4-(1-amino-2-hydroxyetyl)-1-metylxyclohexan-1-ol trifloaxetat
(2-3h) (250 mg, 0,81 mmol), 3-bromo-4-clo-5-nitrobenzensulfonamit (C-1) (250 mg,
0,138 mmol) va DIPEA (500,0 mg, 3,815 mmol) trong ACN (6 ml) duoc khudy & nhiét
do 80°C qua dém. Hon hop phan tng nay dugc dé ngudi xudng RT va duge cd. Can
duoc tinh ché bang cach TLC didu ché vét trén dé thu dwoc hop chat néu & dé muc nay
(R)-3-bromo-4-((2-hydroxy-1-(4-hydroxy-4- metylxyclohexyl)etyl)amino)-5-
nitrobenzensulfonamit (2-3i-A). Va dugc tinh ché bang TLC didu ché vét duéi dé thu
dwgc hop chit néu & dé muc nay (R)-3-bromo-4-((2-hydroxy-1-(4-hydroxy-4-
metylxyclohexyl)etyl)Jamino)-5-nitrobenzensulfonamit (2-3i-B) MS-ESI (m/z): 452 [M
+17".

(R)-3-(4-hydroxy-4-metylxyclohexyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]-
oxazin-7-sulfonamit (2-3j-A)

Hdn hop gdm (R)-3-bromo-4-((2-hydroxy-1-(4-hydroxy-4- metylxyclohexyl)-
etyl)amino)-5-nitrobenzensulfonamit (2-3i-A) (50 mg, 0,11 mmol), Pdx(dba)s (15 mg,
0,016 mmol), Xantphos (16 mg, 0,028 mmol) va Cs2COs (71 mg, 0. 22 mmol) trong
dioxan (5 ml) dugc khudy & nhiét do 100°C trong 1,5 gio. Hon hop nay dugc dé ngudi
xubng RT. Hon hop nay duoc loc qua xelit, va phan dich loc duge cd. Can dugc tinh ché
bang cach TLC diéu ché (DCM/MeOH = 15:1) dé thu dwoc hop chéit néu & dé muc nay
(R)-3-(4-hydroxy-4-metylxyclohexyl)-5-nitro-3,4-dihydro-2H- benzo[b][1,4]-0xazin-7-
sulfonamit (2-3j-A). MS-ESI (m/z): 372 [M + 1]".

(R)-3-(4-hydroxy-4-metylxyclohexyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]-
oxazin-7-sulfonamit (2-3j-B)

Hop chét néu & dé muc nay (R)-3-(4-hydroxy-4-metylxyclohexyl)-5-nitro-3,4-
dihydro- 2H-benzo[b][1,4]-0xazin-7-sulfonamit (2-3j-B) dugc didu ché theo phuong
phap tong hop 2-3j-A bang cach thay thé (R)-3-bromo-4-((2-hydroxy-1-(4-hydroxy-4-
metylxyclohexyl)- etyl)amino)-5-nitrobenzensulfonamit (2-3i-A) bang (R)-3-bromo-4-
((2-hydroxy-1-  (4-hydroxy-4-metylxyclohexyl)etyl)amino)-5-nitrobenzensulfonamit
(2-3i-B). MS-ESI (m/z): 372 [M + 1]".

(R)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4"-clo-5,5-dimetyl-3,4,5,6-
tetrahydro-[1,1'"-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-(4-hydroxy-4-
metybeyclohexyl)-5-nitro-3,4-dihydro-2H-benzo[b][ 1,4 ]oxazin-7-yl)sulfonyl) benzamit
(2-3-A va 2-3-B)

Hop chit néu & d& muc nay (R)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4- ((4'-
clo-5,5-dimetyl-3.4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-(4-
hydroxy-4-metylxyclohexyl)-5-nitro-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-7-

yl)sulfonyl)benzamit (2-3A va 2-3B) duoc diéu ché theo phuong phéap tong hop 1-1
bang cach thay thé (S)-2-(morpholinometyl)-7-nitroindolin-5-sulfonamit (1-1a) bang
(R)-3-(4-hydroxy-4- metylxyclohexyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]-oxazin-7-
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sulfonamit (2-3j-A) hodc (R)-3-(4-hydroxy-4-metylxyclohexyl)-5-nitro-3,4-dihydro-
2H-benzo[b][1,4]- oxazin-7-sulfonamit (2-3j-B). MS-ESI (m/z): 924 [M + 1]".

Dudi déy, cac quy trinh vé co ban giong nhu duge mo ta doi véi cac vi du 2-1 ~ 2-

3 hodc bang cach st dung cdc phuong phap hodc cac bién phap téng hop twong tu, cac

hop chit vi du 2-4 ~ 2-252 dugc liét ké trong bang 2 duge diéu ché. Céac ciu tric va cac

tén goi cda cac hop chit vi du 2-4 ~ 2-252 duoc néu trong bang 2.

Béang 2
Vidu Céu trac Tén Dit liéu
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ST | yDoxy)-4-(A-(@'clo-S.5-dimetyl-3,4,5.6-
" } tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-4 C:& m yl)metyl)piperazin-1-yl)-N-((3-((4- (m/z): 924
¢/ metylpiperazin-1-yl)metyl)-5-nitro-3,4- | [M+1]"
) dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o8 C/“O yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
DN tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-5 L yl)metyl)piperazin-1-yl)-N-((3- (m/z): 911
G/ (morpholinometyl)-5-nitro-3,4-dihydro- | [M+1]"
2H-benzo|[b][1,4]oxazin-7-
C’ yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
){:[Hw’(]r yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
O o7 tetrahy<.ir0-[1,.1'-b1pheny1]-2- MS.ESI
Y E& m yl)metyl)plpera.zm-.l -'yl)-N-((3-((4- (t0/2): 939
[:j hydroxy-4-metylpiperidin-1-yl)metyl)-5- M 1T
nitro-3,4-dihydro-2 H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
of /C[Z:Aw/ yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[ 1,1"-biphenyl]-2- MS-ESI
2-7 E&( m ylmetyl)piperazin-1-yl)-N-((3- (m/z): 869
G/ ((dimetylamino)metyl)-5-nitro-3,4- M+ 17"
dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu Cu truc Tén Dit liéu
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
od Qf yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
™o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-8 Eér m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 842
G/ (hydroxymetyl)-5-nitro-3,4-dihydro-2H- | [M+ 1]
benzo[b][1,4]oxazin-7-
O yl)sulfonyl)benzamit
) (S)-2-((1H-pyrolo[2,3-b]pyridin-3-
od /&]/VO yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
‘ M“”C‘ \Q tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-9 Q} m yl)metyl)piperazin-1-yl)-N-((3-(2-(4- (m/z): 938
- metylpiperazin-1-yl)etyl)-5-nitro-3,4- M+1]"
) dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
N ~ (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
‘ijmv yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
DN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-10 Y m yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 925
() morpholinoetyl)-5-nitro-3,4-dihydro-2H- | [M + 1]*
) benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
oy OL’” yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
LT tetrahydro-[ 1,1'"-biphenyl]-2- VLB
911 gjm yl)metyl)piperazi?l-1-.y1.)-N-((3-(2-(4- (m/2): 953
[:j hydroxy-4-metylpiperidin-1-yl)etyl)-5- M+ 1]
nitro-3,4-dihydro-2H-
SO benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
N (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o8 @j/vl\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
° E’“Q : tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-12 %EF m yDmetyl)piperazin-1-yl)-N-((3-(2- (m/z): 883
¢/ (dimetylamino)etyl)-5-nitro-3,4-dihydro- | [M+1]"

2H-benzo[b][1,4]oxazin-7-

yl)sulfonyl)benzamit
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Vi dy Céu tric Tén Dit lidu
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
SO | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5.,6-
° E”O N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-13 T ! yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 925
G/ hydroxyetyl)-5-nitro-3,4-dihydro-2H- M+ 17"
benzo[b][1,4]oxazin-7-
m yl)sulfonyl)benzamit
) (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
| yhoxy)-4-(d-((@-clo-5.5-dimetyl-3,4,5.6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-14 \ @? yl)metyl)piperazin-1-yl)-N-((3-(2-(4- (m/z): 938
- metylpiperazin-1-yl)etyl)-5-nitro-3,4- M+ 17"
i dihydro-2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
/&HWC(—OH yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. Ci o tetrah}fdro-[ 1.,1‘-b1phenyl]-2- MS.ESI
s éf or yhmetyDpiperazin-1 NG| s
[:] hydroxy-4-metylpiperidin-1-yl)etyl)-5- M+ 1T
nitro-3,4-dihydro-2H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
N (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
T | yDoxy)-4-(4-((4-clo-5,5-dimetyl-3,4.5.6-
“ ”33 N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-16 <} e 'H} yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 883
G (dimetylamino)etyl)-5-nitro-3,4-dihydro- | [M+ 1]
2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
N (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
0T | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4.5,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-17 QJ; m yDmetyl)piperazin-1-yl)-N-((3-(2- (m/z): 856
¢/ hydroxyetyl)-5-nitro-3,4-dihydro-2H- [M+ 17"

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit




36077

Vi dy Cau triic Tén Dit liéu
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
LT | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
‘ E”C : tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-18 (}f m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 911
- (morpholinometyl)-5-nitro-3,4-dihydro- | [M+ 1]
n 2H-benzo|b][1,4]oxazin-7-
) yDsulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
,(jﬁ“@r yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. No o tetrahyc'lro-[l,.l '-biphenyl]-2- MS.ESI
.19 %r m yl)metyl)plpera'zm—.l -'yl)-N-((3 -((4- (t/2): 939
[:] hydroxy-4-metylpiperidin-1-yl)metyl)-5- M + 1]
nitro-3,4-dihydro-2H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o finj”q‘/ yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-20 %}f m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 869
G ((dimetylamino)metyl)-5-nitro-3,4- | [M+1]°
) dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
&nw yh)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. A T tetrahyc.lro-[ 1 ,.1 '-biphenyl]-2- MS.ESI
91 (}m yl)metyl)plperazm.- 1 '-yl)-N-((3 -((3- (t/2): 911
@) hydroxy-3-metylazetidin-1-yl)metyl)-5- M 1]
nitro-3,4-dihydro-2H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. 2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Hseac (4-((4'-clo-5,5-dimetyl-3,4,5,6-
o _ MS-ESI
5 gj s tetrahydro-[1,1'-biphenyl]-2- (t0/2): 980
@ yDmetyl)piperazin-1-y1)-N-(((R)-3-(((R)- M+ 1]

3-metyl-4-(oxetan-3-yl)piperazin-1-
yl)metyl)-5-nitro-3,4-dihydro-2H-

-85-
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Vi dy Cu triic Tén Dit ligu
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
Wor 2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
S (4-((4"-clo-5,5-dimetyl-3,4,5,6-
’ &Hc . tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-23 @/ W g ylmetyl)piperazin-1-y1)-N-(((R)-3-(((R)- | (m/z): 925
. 2-metylmorpholino)metyl)-5-nitro-3,4- | [M+1]"
dihydro-2H-benzo[5][1,4]oxazin-7-
: yl)sulfonyl)benzamit
- (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁjf& yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
¥ - tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-24 T (A yl)metyl)piperazin-1-yl)-N-((3-((3- (m/z): 897
G hydroxyazetidin-1-yl)metyl)-5-nitro-3,4- | [M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
° yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@Uﬁk yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o E.HO ° o tetrahydro-[1,1'-biphenyl]-2- MS.ESI
025 (}T m yl)metyl)plperazm.-1;y1)-N-((3-((3- (m/2): 911
[N] hydroxy-3-metylazetidin-1-yl)metyl)-5- Mo 1T
nitro-3,4-dihydro-2H-
e benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
.., 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
K080 01 (4-((4'~clo-5,5-dimetyl-3,4,5,6-
OO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-26 %S( m yDmetyl)piperazin-1-y1)-N-(((S)-3-((R)- | (m/z): 938
G 3 4-dimetylpiperazin-1-y))metyl)-5-nitro- | [M+1]*
3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
“ yl)sulfonyl)benzamit
og@@f NON\ 2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
SO (4-((4'-clo-5,5-dimetyl-3,4,5,6- MS-ESI
2-27 EN& m tetrahydro-[1,1'-biphenyl]-2- (m/z): 938
() yhmetylpiperazin-1-y1)-N-(((S)-3-((S)- | [M+1]*

3,4-dimetylpiperazin-1-yl)metyl)-5-nitro-

-86-
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Vidu Cau tric Tén Dit liéu
3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
- (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁjf@\c y1)oxy)-d-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SN ’ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-28 @ m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 966
- ((4-(oxetan-3-yl)piperazin-1-yl)metyl)- M+1]°
3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
m yl)sulfonyl)benzamit
2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
&nj”“ (4-((4'-clo-5,5-dimetyl-3,4,5,6-
. < g, tetra}.lydro-‘[1,1'-b1phenyl]-2- MS.ES]
229 (Ercm yl)metyl)piperazin-1-y1)-N-(((S)-3-(((R)- (t/2): 980
[:] 3-metyl-4-(oxetan-3-yl)piperazin-1- M 1T
yl)metyl)-5-nitro-3,4-dihydro-2 H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
DEJA“ (4-((4'-clo-5,5-dimetyl-3,4,5,6-
. iHO ° o tetratilydro-.[l,1‘-b1pheny1]-2- MS-ESI
930 m yhmetyl)piperazin-1-y1)-N-(((5)-3-(((S)- (t/2): 980
[:j 3-metyl-4-(oxetan-3-yl)piperazin-1- M+ 1]
yl)metyl)-5-nitro-3,4-dihydro-2H-
O benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
- 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
oone (4-((4'-clo-5,5-dimetyl-3,4,5,6-
DU tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-31 @ m yl)metyl)piperazin-1-y1)-N-(((S)-3-(((S)- | (m/z): 925
() 2-metylmorpholino)metyl)-5-nitro-3,4- | [M+1]*

dihydro-2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit

-87-
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Vi du Cu tric Tén Dit liéu
. 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Heuges (4-((4'-clo-5,5-dimetyl-3,4,5,6-
DA tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-32 T W 'HT yDmetyl)piperazin-1-y1)-N-(((S)-3-(((R)- | (m/z): 925
» 2-metylmorpholino)metyl)-5-nitro-3,4- | [M+1]*
) dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
. QW i yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o iHO ° tetrahyd‘ro-[1,'1'-bipheny1]-2- MS.ESI
533 i&r m yl)metyl)piperazin-1-yl)-N-((3-(2- (mn/2): 931
[:] ((dimetyl(ox0)-16- M+ 1T
sulfanyliden)amino)etyl)-5-nitro-3,4-
. O dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
7 N (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
T | yDoxy)-4-(4-(4-clo-5 5-dimetyl-3,4,5.6-
o tetrahydro-[ 1, 1'-biphenyl]-2- MS-ESI
2-34 %jf m yl)metyl)piperazin-1-yl)-N-((3-(2-(3- (m/z): 911
" hydroxyazetidin-1-yl)etyl)-5-nitro-3,4- M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
O @W# y1)oxy)-d-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
N tetrahydro-[1,1'-biphenyl]-2- VS.ESI
935 &(Om yl)metyl)piperazin-1 ‘-y.l)-N-((3-(2-(3 - (m/2): 925
[:) hydroxy-3-metylazetidin-1-yl)etyl)-5- M 1]
0 nitro-3,4-dihydro-2H-
. benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
SO Sl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
. O\\%H o (4-((4'-clo-5,5-dimetyl-3,4,5,6- MS.EST
936 &om tetrah?/dro-[.l,1'-b1pheny1]-2- (t/2): 952
[:] yl)metyl)piperazin-1-y1)-N-(((R)-3-(2- M+ 1]

((R)-3,4-dimetylpiperazin-1-yl)etyl)-3-
nitro-3,4-dihydro-2 H-

-88-
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Vi du Cau tric Tén Dit ligu
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
| 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
en Y (4-((4'-clo-5,5-dimetyl-3,4,5,6-
A tetrah?/dro-[.l ,1'-biphenyl]-2- MS-ES
.37 Om yl)metyl)]g‘nperaz#l- 1 -yl?-N—(((R)-3 -(2- (m/2): 952
® ’ ((5)-3,4-dimetylpiperazin-1-yl)etyl)-5- M+ 17"
t nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-
) yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
oo 07 | yoxy)-d-(4-((4-clo-5,5-dimetyl-3,4,5,6-
N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-38 Om yDmetyl)piperazin-1-yl)-N-((5-nitro-3-(2- | (m/z): 980
() (4-(oxetan-3-yl)piperazin-1-yDetyl)-3,4- | [M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
) yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
ﬁjw JL (4-((4'-clo-5,5-dimetyl-3,4,5,6-
. ° o tetrah?/dro-[.l ,1'-biphenyl]-2- MS.ESI
539 @om yl)metyl)piperazin-1 -yl)-N—((.(R)-S-.(2- (w/2): 994
[:] ’ ((R)-3-metyl-4-(oxetan-3-yl)piperazin-1- M+ 1]
yl)etyl)-5-nitro-3,4-dihydro-2H-
O benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
’ e (4-((4'-clo-5,5-dimetyl-3,4,5,6-
IS o tetrahydro-[ 1,1'-biphenyl]-2- MSESI
9-40 E}m yl)metyl)piperazin-l—yl)-N—(F(R)-3?(2- (tn/7): 994
) ((S)-3-metyl-4-(oxetan-3-yl)piperazin-1- M+ 1]

yl)etyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit

-890-
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Vi dy Cau tric Tén Dit lidu
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
PPV (4-((4'-clo-5,5-dimetyl-3,4,5,6-
tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-41 i&ro\@:} yDmetyl)piperazin-1-yl)-N-(((R)-3-(2- | (m/z): 939
() ((S)-2-metylmorpholino)etyl)-5-nitro-3,4- | [M+1]"
u dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
SN S (4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-42 %C (L yDmetyl)piperazin-1-yl)-N-(((R)-3-(2- | (m/z): 939
() ((R)-2-metylmorpholino)etyl)-5-nitro- M+ 17"
3 4-dihydro-2H-benzo[b][1,4]oxazin-7-
O yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
. /&STVN\SL yl)oxy?-4-(§-i(4'-ﬁo;5§-ciimetl}]ll-23,4,5,6-
ot etrahydro-[1,1'-biphenyl]-2-
U0 yl)metyl)piperazin-1-y1)-N-((3-(2- MS-ESI
2-43 v . (m/z): 931
[:] ((dimetyl(oxo0)-16- M 1]
sulfanyliden)amino)etyl)-5-nitro-3,4-
o » dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o (S)-2-((LH-pyrolo[2,3-b]pyridin-5-
o J yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-44 %5( m yl)metyl)piperazin-1-yl)-N-((3-(2-(3- (m/z): 911
(/] hydroxyazetidin-1-yl)etyl)-5-nitro-3,4- M+ 1]
dihydro-2H-benzo[b][1,4]oxazin-7-
: yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-3-
o HJ/VDLOH yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
C o tetrahxdro-[l‘,1’-b1pheny1]-2- MS.ESI
o %}f o yl)metyl)plperazm-ljy'l)-N-((3-(2-(3- (/2): 925
[:j hydroxy-3-metylazetidin-1-yl)etyl)-5- Mo 1T

nitro-3,4-dihydro-2 H-
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit

-90-
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Vi du Céu truc Tén Dit liéu
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
o (LJ/ (4-((4'-clo-5,5-dimetyl-3,4,5,6-
OO J tetrah)./dro-['l,1'-b1pheny1]-2- MSESI
n46 (}m yl)metyl)l'nperazx%l- 1 -yl? -N-(((S)-3-(2- (m/2): 952
[:j ((R)-3,4-dimetylpiperazin-1-yl)etyl)-5- M 1T
nitro-3,4-dihydro-2H-
O benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
w . o (4-((4'-clo-5,5-dimetyl-3,4,5,6-
L tetrahydro-[1,1'-biphenyl]-2-
ot G MS-ESI
. C}m yl)metyl)l.mperazgq-1-y1?-N-(((S)-3-(2- (m/2): 952
[:j - ((S)-3,4-dimetylpiperazin-1-yl)etyl)-5- M 1]
nitro-3,4-dihydro-2H-
JO benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
I (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
QJNJ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-48 &m yl)metyl)piperazin-1-yl)-N-((5-nitro-3-(2- | (m/z): 980
[:j (4-(oxetan-3-yl)piperazin-1-yl)etyl)-3,4- | [M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
: yl)sulfonyl)benzamit
2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
o, A (4-((4'-clo-5,5-dimetyl-3,4,5,6-
OﬁﬁNr\/ - tetrahydro-[1,1'-bi -2-
RS ydro-[1,1'-biphenyl]-2 MS-ESI
249 gjm yl)metyl)plperazm-1-y1)-N—(F(S)-3-'(2- (2 994
® " ((R)-3-metyl-4-(oxetan-3-yl)piperazin-1- M+ 1T
{ 0 yl)etyl)-5-nitro-3,4-dihydro-2H-
u benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
R 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Neonnd (4-((4'-clo-5,5-dimetyl-3,4,5,6-
)50 ) m tetrahydro-[ 1,1'-biphenyl]-2- (Ei)E9S9I4
(:j " yl)metyl)piperazin-1-y1)-N-(((S)-3-(2- M 1

((S)-3-metyl-4-(oxetan-3-yl)piperazin-1-
yl)etyl)-5-nitro-3,4-dihydro-2H-

-01-
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Vi dy Cau trac Tén Dit lidu
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
HTVO (4-((4'-clo-5,5-dimetyl-3,4,5,6-
ot tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-51 &Om yDmetyl)piperazin-1-y1)-N-(((S)-3-(2- | (m/z): 939
® ((S)-2-metylmorpholino)etyl)-5-nitro-3,4- | [M +1]*
C dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
@[TVJ (4-((4'-clo-5,5-dimetyl-3,4,5,6-
° N'Hc tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-52 Q} S yl)metyl)piperazin-1-yl)-N-(((5)-3-(2- | (m/z): 939
) ((R)-2-metylmorpholino)etyl)-S-nitro- | [M+ 1"
3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
. yDsulfonyl)benzamit
G (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Jﬁj . yl)oxy)-N-((3-(axetamidometyl)-5-nitro- MS.ESI
553 gj m 3,4-dihydro-2H-benzo[b][1,4]oxazin-7- (w/2): 883
yl)sulfonyl)-4-(4-((4'-clo-5,5-dimetyl- M+ 1]
3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-
pe yl)metyl)piperazin-1-yl)benzamit
(S)-N-((7-(N-(2-((1H-pyrolo[2,3-
. b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
Q gae! dimetyl-3,4,5,6-tetrahydro-[1,1'- -
554 &m biphenyl]-2-yl)metyl)piperazin-1- (m/2): 953
[:j yl)benzoyl)sulfamoyl)-5-nitro-3,4- M 1T
dihydro-2H-benzo[b][1,4]oxazin-3-
A yl)metyl)tetrahydro-2H-pyran-4-
carboxamit
(S)-N-((7-(N-(2-((1H-pyrolo[2,3-
JﬁEEOJAJLOo b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
S dimetyl-3.4,5,6-tetrahydro-[1,1'- MS-ESI
2-55 <} m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 954
& yl)benzoyl)sulfamoyl)-5-nitro-3,4- [M+1]°

dihydro-2H-benzo|b][1,4]oxazin-3-
yl)metyl)morpholin-4-carboxamit

-02-
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Vidu

Cau trauc

Tén

Dit lidu

2-56

(8)-N-(2-(7-(N-(2-((1H-pyrolo[2,3-

b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-

dimetyl-3,4,5,6-tetrahydro-[1,1'-
biphenyl]-2-yl)metyl)piperazin-1-
yl)benzoyl)sulfamoyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]oxazin-3-
yletyl)tetrahydro-2 H-pyran-4-
carboxamit

(m/z): 967

MS-ESI

M+1]°

2-57

(R)-N-(2-(7-(N-(2-((1H-pyrolo[2,3-
blpyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'-
biphenyl]-2-yl)metyl)piperazin-1-
yl)benzoyl)sulfamoyl)-5-nitro-3,4-
dihydro-2H-benzo|b][1,4]oxazin-3-
yl)etyl)tetrahydro-2H-pyran-4-
carboxamit

MS-ESI
(m/z): 967
M+1]

2-58

(S)-N-(2-(7-(N-(2-((1H-pyrolo[2,3-
blpyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'-
biphenyl]-2-yl)metyl)piperazin-1-
yl)benzoyl)sulfamoyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]oxazin-3-
yl)etyl)morpholin-4-carboxamit

MS-ESI
(m/z): 968
M+1]

2-59

(R)-N-(2-(7-(N-(2-((1 H-pyrolo[2,3-
b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'-
biphenyl]-2-yl)metyl)piperazin-1-
yl)benzoyl)sulfamoyl)-5-nitro-3,4-
dihydro-2H-benzo|b][1,4]oxazin-3-
yDetyl)morpholin-4-carboxamit

MS-ESI
(m/z): 968
M+ 1]

2-60

metyl (S)-((7-(N-(2-((1H-pyrolo[2,3-
b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'-
biphenyl]-2-yl)metyl)piperazin-1-
yl)benzoyl)sulfamoyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl)carbamat

MS-ESI
(m/z): 899
M+ 1]

-03-
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Vidu Cau tric Tén Dit liéu
tetrahydro-2 H-pyran-4-yl (S)-((7-(N-(2-
O &NYN . ((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
R (4-((4'-clo-5,5-dimetyl-3,4,5,6-
e ) MS-ESI
h61 QE( m tetrahydro-[l,l. -b1ph'enyl]-2- (t/2): 969
[:j yl)metyl)piperazin-1- M+ 1]
yl)benzoyl)sulfamoyl)-5-nitro-3,4-
A dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl)carbamat
S (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ON{\j@/ v yl)oxy)-N-((3-(2-axetamidoetyl)-5-nitro- MS.ESI
e gym 3.4-dibydro-2-benzo[B][1 4oxazinT- | S
0O yDsulfonyl)-4-(4-((4'-clo-5,5-dimetyl- M 1T
3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-
A yDmetyl)piperazin-1-yl)benzamit
metyl (R)-(2-(7-(N-(2-((LH-pyrolo[2,3-
SO | blpyridines-yDoxy)-4-(4-((4-clo-5,5-
SO dimetyl-3.4,5,6-tetrahydro-[1,1'- MS-ESI
2-63 @ m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 913
& yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+17°
dihydro-2H-benzo[b][1,4]oxazin-3-
yl)etyl)carbamat
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o3 ﬁ:[jv\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SR tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-64 \ m yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 918
- (metylsulfonyl)etyl)-5-nitro-3,4-dihydro- | [M+1]"
i 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
7 (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o8 X /VV\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
™ tetrahydro-[1,1"-biphenyl]-2- MS-EST
2-65 Ly yhmetyl)piperazin-1-yl)-N-((3-Q2- | (m/z): 870
G/ metoxyetyl)-5-nitro-3,4-dihydro-2H- M+ 17"

e

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit

-94-




36077

Vi du Cau truc Tén Dit liéu
o (S5)-2-((1H-pyrolo[2,3-b]pyridin-5-
LT | yDoxy)-4-(4-(4'-clo-5,5-dimetyl-3,4,5,6-
SN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-66 %S( m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 919
- (metylsulfonamidometyl)-5-nitro-3,4- M +1]"
dihydro-2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
oy e yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
Jﬁ:[or 0 tetrahydr?-[l,1'.-b1pheny1]-2- MSESI
967 N m yl)met}.ll)p1perazm-1-'y1)-N-((3- (t/2): 990
@) ((morpholin-4-sulfonamido)metyl)-5- M+ 1T
S @ nitro-3,4-dihydro-2H-
‘ benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ST | yhoxy)-4-(4-(4'-clo-5,5-dimetyl-3.4,5,6-
SO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
268 J L yhmetyl)piperazin-1-y1)}-N<(3-2- | (m/z): 933
. (metylsulfonamido)etyl)-5-nitro-3,4- [M+1]
Bs 9 dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
S;Vng/s\é@ yl)oxy)-4-(4-((4'-clo-5,5.-d1mety1-3,4,5,6- MS.ESI
e tetrahydro-[1,1'-biphenyl]-2-
(}ﬁp o (m/z):
2-69 &5 N yl)metyl)piperazin-1-yl)-N-((3-(2- 1004
¥ o (morpholin-4-sulfonamido)etyl)-5-nitro- M+ 1]
O 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-53-
S yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
X o tetrahydr?-[ 1,1 '.-blphenyl]-Z- MS.ESI
570 5 m yl)metyl)y?lperazm-1-y1)6-N-((3- (t/2): 917
@ (((dimetyl(ox0)-1"- M 1

sulfanyliden)amino)metyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]oxazin-7-

yl)sulfonyl)benzamit

-05-
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Vi du Cu triic Tén Dit liéu
(R)-2-((1H-pyrolo|[2,3-b]pyridin-5-
. ﬁnw 40y | yDoxy)-4-(4-((4'-clo-5,5 -dimetyl-3,4,5,6-
N tetrahydro-[ 1,1'-biphenyl]-2- MS.ES]
.- i}o > Q yl)metyl.)p1perazm- 1 -yl)—N—(.(S -nitro-3- (t/2): 943
[:] (((1-oxidotetrahydro-11°-thiophen-1- M+ 1T
yliden)amino)metyl)-3,4-dihydro-2H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
P8 yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
Q o tetrahydro-[1,1'"-biphenyl]-2- VSLES]
7 E&rm yl)metyl)plp.erazm- 1 -yl)-N—(.(S -nitro-3- (t/2): 959
@ (((4-oxido-1,4)-oxathian-4- M+ 1T
yliden)amino)metyl)-3,4-dihydro-2H-
e benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Ky g yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. N/CE/V\/ O tetrahydro-[1,1'-biphenyl]-2- .
273 %"m yl)metyl).p1peraz1n- 1 -yl)-N—((.S -nitro-3-(2- (t/2): 957
O ((1-oxidotetrahydro-1A%-thiophen-1- M+ 1T
yliden)amino)etyl)-3,4-dihydro-2H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
. /&HWNQ yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
A tetrahydro-[ 1,1'-biphenyl]-2- MS.ESI
574 % Om yl)metyl)piperazin-1-yl)-N-((5-nitro-3-(2- (/7). 973
[:] ((4-oxido-1,4A\5-oxathian-4- M 1T

yliden)amino)etyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit

-06-
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Vi du Cu triic Tén Dit liéu
(S)-2-((1LH-pyrolo[2,3-b]pyridin-5-
08 yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
] Qr tetrahydro-[1.1 “biphenyl]-2- MSES]
0.7 <B/ m yl)metyl)y?lperazm- 1-y1)-N-((3- (m/2): 917
@ (((dimetyl(0x0)-\°- M+ 1T
sulfanyliden)amino)metyl)-5-nitro-3,4-
B dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((LH-pyrolo[2,3-b]pyridin-5-
@[Hrg yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. o tetrah.ydro-[.l,1'-b1phenyl]-%— MS.ESI
276 gy C > yl)metyl.)p1perazm-l-yl)-N-(.(S-n1tro-3- (t/2): 943
@ (((1-oxidotetrahydro-1)°-thiophen-1- M+ 1T
yliden)amino)metyl)-3,4-dihydro-2 H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((LH-pyrolo[2,3-b]pyridin-5-
)&N)” Y yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. o tetrah.ydro-['l,1'—b1pheny1]-2.- MS.ESI
077 C ) yl)metyl)plp.erazm-l-yl)-N-(.(S-mtro-3- (t0/2): 959
O (((4-oxido-1,42-oxathian-4- M+ 1T
yliden)amino)metyl)-3,4-dihydro-2 H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
y &HTVNQC yl)oxy)—4-(4-((4‘-clo-5,5.-dimety1-3,4,5,6-
o iHO ° tetra.hydro.-[ 1 ,1'-b1pheny1]-.2- MSESI
578 i&r m yl)metyl)plpe.razm-l-yl)-N-((.S -nitro-3-(2- (t/2): 973
@ ((4-oxido-1,4A8-oxathian-4- .
[M+1]

S

yliden)amino)etyl)-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit

-97-
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Vidy Céu trac Tén Dit ligu
7 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Noenes (4-((4'-clo-5,5-dimetyl-3,4,5,6-
DN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-79 @m yDmetyl)piperazin-1-y1)-N-(((R)-3-(((S)- | (m/z): 925
¢/ 2-metylmorpholino)metyl)-5-nitro-3,4- M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
m yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Beeae (4-((4'-clo-5,5-dimetyl-3,4,5,6-
DOUN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-80 ] m yl)metyl)piperazin-1-y1)-N-(((R)-3-(((S)- | (m/z): 925
- 3-metylmorpholino)metyl)-5-nitro-3,4- | [M +1]*
. dihydro-2H-benzo[b][1,4]oxazin-7-
) yl)sulfonyl)benzamit
" ) 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Beege (4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-81 %jm yl)metyl)piperazin-1-y1)-N-(((R)-3-(((R)- | (m/z): 925
- 3-metylmorpholino)metyl)-5-nitro-3,4- M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-N-
y J{inw O (((R)-3-(((1S.,4S5)-2-0xa-5-
. EH@ o azab1xycls>[2.2.l]heptan—S-yl)metyl)-S- MS.ES]
0.8 é&( m n1tr0-3,4-.d1hydro-2H- (m/z): 923
[:j benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- M+ 1T
((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-
SO [1,1"-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-N-
@”V\N’\ (((R)-3-(((1R,4R)-2-0xa-5-
E&, azab1xyclllci)t[r20. 23. lj hj;:a:;j -;2metyl) -5- MS.ESI
283 ks benzo[b][1,4]ox;zin-7}-]yl)sulfonyl)-4-(4- (m/z): 923
M+ 1]

o

((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-
[1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit

-08-
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Vidu CAu tric Tén Dir liéu
N (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o3 J@[’jﬁ@ yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[ 1, 1'-biphenyl]-2- MS-ESI
2-84 @m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 909
- (piperidin-1-ylmetyl)-3,4-dihydro-2H- M+1]°
) benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Heeas (4-((4"-clo-5,5-dimetyl-3,4,5,6-
° &“O . tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-85 @ m yDmetyl)piperazin-1-y1)-N-(((S)-3-(((S)- | (m/z): 925
. 3-metylmorpholino)metyl)-5-nitro-3,4- | [M+1]"
Q dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
7 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Heeae (4-((4"-clo-5,5-dimetyl-3,4,5.,6-
DU tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-86 %}m yl)metyl)piperazin-1-y1)-N-(((S)-3-((R)- | (m/z): 925
¢/ 3-metylmorpholino)metyl)-5-nitro-3,4- | [M + 1]°
dihydro-2H-benzo[b][1,4]oxazin-7-
) yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-N-
Jﬁif@ (((8)-3-(((18,4S)-2-0xa-5-
u o VY azab1xycl(?[2.2. 1]he.ptan-5 -yl)metyl)-5- MS.ESI
. EJ n nitro-3 4-dihydro-2H- iz 923
[:j benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- M+ 1]
((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-
A [1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-N-
Jé[ . (((9-3-(((1R,4R)-2-0xa-5-
oF JE azab1xycl<.)[2.2.l]he.ptan-S -yl)metyl)-5- MS-ESI
5.88 gj(m n1tro-3,4-.d1hydro-2H- (t/2): 923
[:j benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- M 1]

((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-
[1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit

-90-
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Vidu Cau tric Tén Dit lidu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@ETO yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
Sl tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-89 C} m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 909
[”j (piperidin-1-ylmetyl)-3,4-dihydro-2H- M+17"
5 benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
. yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
»C[/ Ll tetrahy(.iro-[1,.1'-b1pheny1]-2- MS.ESI
500 ; m yl)metyl)plper.azm-1;yl)-N-((3-((4- (t/2): 988
Q) (metylsulfonyl)piperazin-1-yl)metyl)-5- M 1T
O nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
QwQ y yl)oxy)-N-((3-((4-axetylpiperazin-1-
S © yDmetyl)-5-nitro-3,4-dihydro-2H- MS-ESI
2-91 iﬁ (L benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- | (m/z): 952
% ((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro- M+ 17"
} [1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
520 yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o ° tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-92 ;} m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 966
& ((4-propionylpiperazin-1-yl)metyl)-3,4- | [M+1]"
3 dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
metyl (R)-4-((7-(N-(2-((1H-pyrolo[2,3-
ﬁwbr b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
SO : dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-93 5 m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 968
& yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+1]°

dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl)piperazin-1-carboxylat

-100-
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Vi dy Cau tric Tén Dit ligu
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
. /&N?LNYA yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. \Eﬁo © T tetrahyc.lro—[1,.1'-b1phenyl]-2- MS-ESI
504 6 m yl)metyl)p1peraz1n-1-yl).-N-((3.-((4- (m/2): 978
[:] (xyclopropancarbonyl)piperazin-1- M+ 1]
yl)metyl)-5-nitro-3,4-dihydro-2 H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁ yloxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
J O/ tetrahy(.iro-[l,.1'-b1pheny1]-2- MS.ESI
o5 @m yhmetyDpiperazin-LyD-N-(3-(4- | o
@ (metylsulfonyl)piperazin-1-yl)metyl)-5- M 1T
nitro-3,4-dihydro-2H-
: benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
vor , (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁj:f@w y1)oxy)-N-((3-((4-axetylpiperazin-1-
DN : yl)metyl)-5-nitro-3,4-dihydro-2 H- MS-ESI
2-96 T m benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- | (m/z): 952
G ((4-clo-5,5-dimetyl-3,4,5,6-tetrahydro- | [M+1]*
[1,1'-biphenyl]-2-yl)metyl)piperazin-1-
: yl)benzamit
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
§ )ﬁj{i]ﬁ'@w\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
PUIR : tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-97 Y m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 966
» ((4-propionylpiperazin-1-yl)metyl)-3,4- | [M+1]"
m dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
metyl (S)-4-((7-(N-(2-((1H-pyrolo[2,3-
ﬁlf@ . b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
b ¢ dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-98 g} m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 968
¢ yl)benzoyl)sulfamoyl)-5-nitro-3,4- [M+17°

dihydro-2H-benzo|b][1,4]oxazin-3-
yl)metyl)piperazin-1-carboxylat

-101-




36077

Vidu Céu tric Tén Dit ligu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
By yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
Oi:ﬁ:r@“% tetrahydro-[1,1'-biphenyl]-2-
o ’ o MS-ESI
2.9 . ® > yl)metyl)plperazm-1-yl)'-N-((3.-((4- (m/2): 978
[:j (xyclopropancarbonyl)piperazin-1- M+ 1]
yl)metyl)-5-nitro-3,4-dihydro-2H-
e benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o (R)-2-((1H-pyrolo[2,3-b]pyridin-53-
ST | yDOXy)-4-(4-((4'-clo-5,5-dimetyl-3,4.5.,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-100 T m yl)metyl)piperazin-1-yl)-N-((2-metyl-5- | (m/z): 826
. nitro-3,4-dihydro-2H- M+ 1]
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o metyl (R)-7-(N-(2-((1H-pyrolo[2,3-
LLXT | blpyridin-S-yl)oxy)-4-(4-((4'-clo-5.5-
SO dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-101 %j/ m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 870
» yl)benzoyl)sulfamoyl)-5-nitro-3,4- | [M+1]"
dihydro-2H-benzo|b][1,4]oxazin-3-
: carboxylat
s (R)-7-(N-(2-((1H-pyrolo[2,3-b]pyridin-5-
o3 )fj; " | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-102 %j m yl)metyl)piperazin-1- (m/z): 883
» yl)benzoyl)sulfamoyl)-N,N-dimetyl-5- | [M+1]*
nitro-3,4-dihydro-2H-
; benzo[b][1,4]oxazin-3-carboxamit
o (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
SOTT 0 | yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5.,6-
SO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-103 1 m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 925
G (morpholin-4-carbonyl)-5-nitro-3,4- [M+1]

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Céu tric Tén Dit ligu
- (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ST | yDoxy)-4-(4-(4-clo-5,5-dimetyl-3,4,5.6-
DN tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-104 gj m yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 938
¢ metylpiperazin-1-carbonyl)-5-nitro-3,4- | [M+1]"
i dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
N (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
L0 | yDOXY)-4-(4-((4-clo-5,5-dimetyl-3.4.5.6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-105 Q} Wy yl)metyl)piperazin-1-yl)-N-((2-metyl-5- | (m/z): 826
G nitro-3 4-dihydro-2H- M+ 1]
) benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
s (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
QgJiEIO:/ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
(} N tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-106 T m yDmetyl)piperazin-1-yl)-N-((3-metyl-5- | (m/z): 826
() nitro-3,4-dihydro-2 H- M+ 1]
benzo[b][1,4]oxazin-7-
o > yl)sulfonyl)benzamit
- (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
LT | yDoxy)-4-(4-((4"-clo-5,5-dimety]-3,4,5.6-
EV;O - tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-107 1 m yDmetyl)piperazin-1-yl)-N-((3-etyl-5- | (m/z): 840
) nitro-3,4-dihydro-2 H- M+1]
benzo[b][1,4]oxazin-7-
‘ yl)sulfonyl)benzamit
; (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o8 Q/J\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-108 gj/ m yl)metyl)piperazin-1-yl)-N-((3-isopropyl- | (m/z): 854
G/ 5-nitro-3,4-dihydro-2F- [M + 1]
benzo[b][1,4]oxazin-7-
) yl)sulfonyl)benzamit
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Vi du CAu triic Tén Dit lidu
Cioa (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
y1)oxy)-4-(4-((4'~clo-5,5-dimetyl-3,4,5,6
D tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-109 Ao ymetyl)piperazin-1-yl)-N~((3- (m/z): 852
N 0 xyclopropyl-5-nitro-3,4-dihydro-2H- M+ 17"
A2 benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
SO0 | yDoxy)-4-(4-((4clo-5,5-dimetyl-3,4.5.6-
e N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-110 E}( m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 856
. (metoxymetyl)-5-nitro-3,4-dihydro-2H- | [M+1]*

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit

(S)-2-((1H-pyrolo[2,3-b]pyridin-5-

o ﬁg[if yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SR tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-111 T 9? yDmetyl)piperazin-1-yl)-N-((3-metyl-5- | (m/z): 826
» nitro-3,4-dihydro-2H- M+ 17"
C{ benzo[][1,4]oxazin-7-
yl)sulfonyl)benzamit
NOs 1, (S)-2-((1H-pyrolo[2,3-b]pyridin-3-
ogﬁ:f yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
2;0 0 tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-112 oV yDmetyl)piperazin-1-yl)-N-((3-etyl-5- | (m/z): 840
G nitro-3,4-dihydro-2 H- [M+17"
benzo[b][1,4]oxazin-7-
¢ yl)sulfonyl)benzamit
1o v (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
N /C[o))\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
5m tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-113 O yl)metyl)piperazin-1-yl)-N-((3-isopropyl- | (m/z): 854
() 5-nitro-3,4-dihydro-2 H- M+1T"
benzo[b][1,4]oxazin-7-

yl)sulfonyl)benzamit
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benzo|[b][1,4]oxazin-7-

Vi du Clu tric Tén Dit liéu
¥ (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o :]/A yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
E&( . tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-114 | m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 852
() xyclopropyl-5-nitro-3,4-dihydro-2 H- M+ 1]
benzo[b][1,4]oxazin-7-
¢ yl)sulfonyl)benzamit
ho: (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@Uﬁ ™| y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
%;NHO ~A tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-115 T NN ylmetyl)piperazin-1-yl)-N-((3- (m/z): 851
() (xyanometyl)-5-nitro-3,4-dihydro-2H- | [M+1]*
benzo[B][1,4]oxazin-7-
o > yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@f yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-116 g;F m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 856
G (metoxymetyl)-5-nitro-3,4-dihydro-2H- | [M+1]"
) benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-(7-(N-(2-((1LH-pyrolo[2,3-b]pyridin-
ﬁfﬂﬁ 5-yl)oxy)-4-(4-((4'-clo-5,'S-dimetyl-
@ . 3,4,5,6-tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-117 o yl)metyl)piperazin-1- (m/z): 955
yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+17
S dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl morpholin-4-carboxylat
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
QJN\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-118 J Lo yhmetyl)piperazin-1-yl)-N-(3-2- | (m/z): 870
% metoxyetyl)-5-nitro-3,4-dihydro-2H- M+1]°

yl)sulfonyl)benzamit
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Vi dy Céu trac Tén Dit liéu
metyl (S)-2-(7-(N-(2-((1H-pyrolo[2,3-
@ﬂ b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
b dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-119 Q} m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 884
ylbenzoyl)sulfamoyl)-5-nitro-3,4- M+ 1]
O dihydro-2H-benzo[b][1,4]oxazin-3-
yl)axetat
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Q]/v\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
b tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-120 Q} L yDmetylpiperazin-1-y)-N-(3-2- | (m/z): 918
(metylsulfonyl)etyl)-5-nitro-3,4-dihydro- | [M+ 1]
O 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
" (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o8 Qif@o yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
° "““o . O tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-121 EN& m yl)metyl)piperazin-1-y1)-N-((3-((1,1- (m/z): 959
- dioxidothiomorpholino)metyl)-5-nitro- | [M +1]*
] 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
&njﬂ“”\ / yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
O o tetrahyéro-[1,.1'-b1phenyl]-2- MS-EST
5122 @ m yl)metyl)pl.pe'razm- 1 -y%)—N—((3 -((1- (w/2): 972
O (metylimino)-1-oxido-1A°- M 1T
thiomorpholino)metyl)-5-nitro-3,4-
A dihydro-2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
/@0[“ . yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o J s tetrahy(.iro-[ 1 ,.1 '-biphenyl]-2- MSESI
9123 iﬁr"m yl)metyl)l;.np.erazm- 1 -}‘/l) -N-((3-((1- (in/2): 986
@ (etylimino)-1-oxido-11°-
¥ [M+1]"

thiomorpholino)metyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Céu tric Tén Dit liéu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
vor | yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
OOiﬁor QgNP tetrahydro-[1,1'-biphenyl]-2- MS.ESI
o124 pos yl)metyl)piperazin-1-y1)-N-((3-((1- (m/z)': 208
O (xyclopropylimino)-1-oxido-1A%- M 1T
thiomorpholino)metyl)-5-nitro-3,4-
: dihydro-2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(8)-2-((1H-pyrolo[2,3-b]pyridin-5-
o yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
AT TN v tetrahydro-[1,1'-biphenyl]-2-
ﬁf e yl)metyl)};aipergzin-1-13371)-]\?1(](3-((4- MS-ESI
%"m . (m/z):
2-125 X ((dimetyl(0x0)-AS- 1000
. o sulfanyliden)amino)piperidin-1- M+ 1T
3 yl)metyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
- I3 (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
0| yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1"-biphenyl]-2- MS-ESI
2-126 m yDmetyl)piperazin-1-y1)-N-((3-(2-(1,1- | (m/2): 973
0 dioxidothiomorpholino)etyl)-5-nitro-3,4- | [M+1]*
dihydro-2H-benzo[b][1,4]oxazin-7-
o > yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
N\/\/@J’S yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
OO: o tetrahydro-[1,1'-biphenyl]-2- MS.ESI
17 &m yhmetyDpiperazin-1-yD-N-G-Q-(1- | o
) " (metylimino)-1-oxido-1A°- M+ T
thiomorpholino)etyl)-5-nitro-3,4-
pe dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
Py WOJ (R)-2-((1H-pyrolo[2,3-b]pyridin-5- MS.ES]
y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
2128 ges tetrahydro-| 1, 1'-biphenyl]-2- (/)
® yl)metyl)piperazin-1-yl)-N-((3-(2-(1- [hiof?r

(etylimino)-1-oxido-1A°-
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Vi du Cau tric Tén Dit liéu
thiomorpholino)etyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1LH-pyrolo[2,3-b]pyridin-5-
o~ yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
J@EW ~ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
12 ) m yl)metyl)piperazin-1-yl)-N-((3-(2-(1- (m/2):
A o (xyclopropylimino)-1-oxido-12°- 1012
1 ® thiomorpholino)etyl)-5-nitro-3,4- M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
metyl (R)-(4-(2-(7-(N-(2-((1LH-
5e pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-
@WO clo-5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'- | MS-ESI
5130 e - biphenyl]-2-yl)metyl)piperazin-1- (m/z):
&4 o yl)benzoyl)sulfamoyl)-5-nitro-3,4- 1030
dihydro-2H-benzo[b][1,4]oxazin-3- M+ 1]
¢ yl)etyl)-1-oxido-1A°-thiomorpholin-1-
yliden)carbamat
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
. @M ) yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
¥ Q:j\/” tetrahy'dro-[ l., 1'-biphenyl]-2- MS-ES]
el yDmetyl)piperazin-1-yl)-N-((3-(2-(4-
2131 %rm ((dimetyl(0x0)-2- (0/2):
() sulfanyliden)amino)piperidin-1-yl)etyl)- 101 .
5-nitro-3,4-dihydro-2H- (M1
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
y &P)A@ (5)-2-((1H-pyrolo[2,3-b]pyridin-5-
T }.ll)oxy)-N-((B-benzyl-S-n1tr0—?,4- MS.ESI
5 RS dihydro-2H-benzo[b][1,4]oxazin-7-
2-132 s | _ (m/z): 902
@ yl)sulfonyl)-4-(4-((4'-clo-5,5-dimetyl- M+ 1]

o™

3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-
yl)metyl)piperazin-1-yl)benzamit
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Vi du Céu tric Tén Dit ligu
o (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o /@NT\@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
BOR tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-133 Emir m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 903
» (pyridin-2-ylmetyl)-3,4-dihydro-2H- | [M+1]*
benzo[][1,4]oxazin-7-yl)
sulfonyl)benzamit
SO metyl (R)-((7-(N-(2-((LH-pyrolo[2,3-
o::ﬁ:[( W b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
0 dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-134 o biphenyl]-2-yl)metyl)piperazin-1- (m/z): 899
yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+ 17"
§e dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl)carbamat
(S)-2-(7-(N-(2~((1H-pyrolo[2,3-b]pyridin-
/C(T”TQ 5-y1)oxy)-4-(4-((4™-clo-5,5-dimetyl-
S 3,4,5,6-tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-135 (}F m yl)metyl)piperazin-1- (m/z): 969
¢ yl)benzoyl)sulfamoyl)-5-nitro-3,4- M +17"
dihydro-2H-benzo|b][1,4]oxazin-3-
yl)etyl morpholin-4-carboxylat
Yon e (R)-2-((1H-pyrolo|2,3-b]pyridin-5-
02@[0:/\ e yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
<} . tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-136 S yl)metyl)piperazin-1-yl)-N-((3- (m/z): 919
(] (metylsulfonamidometyl)-5-nitro-3,4- | [M+1]*
dihydro-2H-benzo[b][1,4]oxazin-7-
o & yl)sulfonyl)benzamit
o ) (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
2L | yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
%Um tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-137 Y yl)metyl)piperazin-1-yl)-N-((3- (m/z): 933
» (etylsulfonamidometyl)-5-nitro-3,4- [M+1]°

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Cau truc Tén Dit lidu
o (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
0T | yhoxy)-4-(4-(4-clo-5,5-dimetyl-3,4,5.6-
PO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-138 ENE( m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 945
- (xyclopropansulfonamidometyl)-5-nitro- | [M+ 1]
) 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Cn_ae yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
Nead © tetrahydro-[1, 'biphenyl]-2- VSLES]
5139 ® g yl)metyl)piperazin-1-yl)-N-((5-nitro-3- (t/7): 989
[:j (((tetrahydro-2 H-pyran)-4- M+ 1]
sulfonamido)metyl)-3,4-dihydro-2H-
SO benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
" (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Ou@[”f\“@c yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
B OUR tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-140 EN& m yl)metyl)piperazin-1-yl)-N-((4-metyl-3- | (m/z): 925
9 (morpholinometyl)-5-nitro-3,4-dihydro- | [M+1]°
) 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-N-
Q'w@ (((R)-3-(((18,48)-2-0xa-5-
atn azabixyclo[2.2.1]heptan-5-yl)metyl)-4-
(}“’m rlne}:]tyl-g-nitril-l;zl-dihyzl/rz)-ﬂz ) MS-ESI
2-141 N 7 (m/z): 937
[:] benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- M 1]
((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-
. @ [1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
. ~ (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
SOXTT | yhoxy)-4-(4-(4'-clo-5,5-dimetyl-3,4,5.,6-
DOWN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-142 @ m yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 939
() morpholino-2-oxoetyl)-5-nitro-3,4- [M+1]°

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Viduy Cau triic Tén Dit liéu
. | ®2(H-pyrolo[2,3-b]pyridin-S-
ST | yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4.5.6-
DN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-143 gé/ \(NI'? yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 939
. morpholino-2-oxoetyl)-5-nitro-3,4- M+1]°
dihydro-2H-benzo[][1,4]oxazin-7-
yl)sulfonyl)benzamit
- (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
LT | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-144 %Sf Wy yl)metyl)piperazin-1-yl)-N-((3- (m/z): 851
. (xyanometyl)-5-nitro-3,4-dihydro-2H- | [M +1]*
0 S benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@(f\/ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
5" - tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-145 Y m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 904
) ((metylsulfonyl)metyl)-5-nitro-3,4- M+ 1]
dihydro-2H-benzo[b][1,4]oxazin-7-
¢ yl)sulfonyl)benzamit
o . (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
S0 | yhoxy)-4-(4-((d'-clo-5,5-dimetyl-3,4,5.,6-
DN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-146 %S/ e H‘\ yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 911
» ((2-oxooxazolidin-3-yhmety)-3,4- | [M+1]*
) dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
fj[f y1)oxy)-4-(4-((4'~clo-5,5-dimetyl-3,4,5,6-
DN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-147 EN& m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 904
. ((metylsulfonyl)metyl)-5-nitro-3,4- [M+1]°

dihydro-2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu Céu trac Tén Dir liéu
.. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
G | yDoxy)-4-(4-((4-clo-5,5-dimetyl-3,4,5,6-
S N tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-148 %S( m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 911
» ((2-oxooxazolidin-3-yhmetyl)-3,4- | [M+1]"
) dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o :AO yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-149 @ m yDmetyl)piperazin-1-yl)-N-((3-((1,1- (m/z): 959
& dioxidothiomorpholino)metyl)-5-nitro- | [M+1]*
i 3,4-dihydro-2H-benzo|[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
S y1)rt:zzeyl}11)yp>cii;z_r[allz’i;:?Il;lll)e-rzg?(f_((4- MS-ESI
2-150 5@3 ((dimetyl(0x0)-16- (m/z):
() . : T 1000 [M +
sulfanyliden)amino)piperidin-1- I
O yl)metyl)-5-nitro-3,4-dihydro-2H-
benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
P w@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
Nt dhe o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
5151 (B/ Om yl)metyl)piperazin-1-y1)-N-((3-((4- (m/z):
[:] (metylsulfonamido)piperidin-1-yl)metyl)- | 1002 [M +
5-nitro-3,4-dihydro-2H- 17"
e benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
w 5| metyl (R)-(1-((7-(N-(2-((1H-pyrolo[2,3-
b ’ b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5- MS-ESI
2-152 @ m dimetyl-3.4,5,6-tetrahydro-[1,1'- (m/z): 982
% biphenyl]-2-yl)metyl)piperazin-1- M+1]

yl)benzoyl)sulfamoyl)-5-nitro-3,4-

-112-




36077

Vi dy Céu triic Tén Dit lidu
dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl)piperidin-4-yl)carbamat
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
QJNO yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
ot tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-153 (}T\I} yl)metyl)piperazin-1-y1)-N-((3-(2-(1,1- | (m/z): 973
¢ dioxidothiomorpholino)etyl)-5-nitro-3,4- | [M+ 1]
Q dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Oo/éﬁ[n L yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. \iHO © \ tetra.hydro?[1,1'-b1phenyl]-2- MSESI
9154 5} (2 g ylmetyl)piperazin-1-y1)-N-((3-((4-metyl- (w/2): 957
[:j 4-oxido-1,4-azaphosphinan-1-yl)metyl)- M+ 1T
0 5-nitro-3,4-dihydro-2H-
A2 benzo[][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
&NW@O\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
OO\\%H o tetrahy.dro-[1.,1'-bipheny1]-2- MS.ESI
155 érm yhmetyDpiperazin-1-y)-N-(G-C-(4- | o
® ’ metyl-4-oxido-1,4-azaphosphinan-1- M 1]
yl)etyl)-5-nitro-3,4-dihydro-2H-
pe benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
Jé[ (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
bR $1)oxy)-N-(3-benyl-5-nitro-3.4- VSES]
5156 gj m d1hydro-2H-benzo[b][1,4]oxa.z1n-7- (t/2): 902
[:] yl)sulfonyl)-4-(4-((4'-clo-5,5-dimetyl- M+ 1]
3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-
A yDmetyl)piperazin-1-yl)benzamit
Qw@ (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
b yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- | MS-ESI
2-157 5( (L tetrahydro-[1,1'-biphenyl]-2- (m/z): 920
¢ yDmetyl)piperazin-1-yl)-N-((3-(2- [M+17°

flobenzyl)-5-nitro-3,4-dihydro-2H-
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Vi du Céu tric Tén Dit ligu
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Qw@ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SN tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-158 Y Ly yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 920
& flobenzyl)-5-nitro-3,4-dihydro-2H- M+1]"
) benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
i .‘ (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
AOT0S | YDoxy)-4-(4-(4'-clo-5,5-dimety1-3,4,5,6-
oy N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-159 5 LAy yDmetyl)piperazin-1-yl)-N-((3-(2- (m/z): 936
¢/ clobenzyl)-5-nitro-3,4-dihydro-2H- | [M~+1]*
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
oé'é' Qf\@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
b tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-160 Q} L yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 936
clobenzyl)-5-nitro-3,4-dihydro-2H- M+1]"
JO benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
PG (4-((4'-clo-5,5-dimetyl-3,4,5,6-
° T tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-161 ig( m yl)metyl)piperazin-1-y1)-N-((3-((5- (m/z): 933
metoxypyridin-2-yl)metyl)-5-nitro-3,4- [M+1]"
O dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-3-
J@[ 0 yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2162 <} [N ymetylpiperazin-1-y)-N-((3-((5- | (m/2): 933
& metoxypyridin-2-yl)metyl)-5-nitro-3,4- M+1]"

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Céu tric Tén Dit liéu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁzm yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-163 @ m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 903
[Nj (pyridin-3-ylmetyl)-3,4-dihydro-2H- | [M+1]*
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
§ (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@[m yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
' tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-164 & m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 903
¢ (pyridin-4-ylmetyl)-3,4-dihydro-2H- M+1]
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
@[v@ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
v tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-165 ;:Sf m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 888
» phenyl-3,4-dihydro-2H- M+1]
o $ benzo[5][1,4]oxazin-7-
yl)sulfonyl)benzamit
) (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁ'ﬂ‘j@ yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
™ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-166 E&V [y yhmetylpiperazin-1-yl)-N-(3-(4- | (m/z): 906
. flophenyl)-5-nitro-3,4-dihydro-2H- M+ 1]*
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
2 7| yloxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-167 T (5 yl)metyl)piperazin-1-y1)-N-((3-(4- (m/z): 922
- clophenyl)-5-nitro-3,4-dihydro-2H- | [M+1]"

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu CAu tric Tén Dit liéu
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
X f@ S| y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
ot tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-168 g&om yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 966
() (metylsulfonyl)phenyl)-5-nitro-3,4- | [M+1]*
U dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
- o (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
/CEVO y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3.4,5,6-
" tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-169 T4 yhmetyl)piperazin-1-y)-N-(3-4- | (m/z): 918
() metoxyphenyl)-5-nitro-3,4-dihydro-2H- | [M+ 1]
benzo[b][1,4]oxazin-7-
: yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
QJ@V y1)0xy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
b tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-170 T (X yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 913
» xyanophenyl)-5-nitro-3,4-dihydro-2H- | [M+1]*
P‘ benzo[][1,4]oxazin-7-
yl)sulfonyl)benzamit
_ (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
0T | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4.5.,6-
T tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-171 J LN yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 889
» (pyridin-2-y1)-3,4-dihydro-2H- M + 17"
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((LH-pyrolo[2,3-b]pyridin-5-
@gr@ y1)oxy)-4-(4-((4'~clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-172 @/ m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 888
G/ phenyl-3,4-dihydro-2H- M+1]°

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu Cau triic Tén Dit lidu
F (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
p QT@ yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
" tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-173 & m yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 906
- flophenyl)-5-nitro-3,4-dihydro-2H- M +17"
) benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
7 . (S)-2-((1LH-pyrolo[2,3-b]pyridin-5-
K N)ﬁ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
v tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-174 %}f m yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 922
() clophenyl)-5-nitro-3,4-dihydro-2H- M+1]
O benzo[][1,4]oxazin-7-
yl)sulfonyl)benzamit
N (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
) fi ﬁ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
i tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-175 Eifm yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 966
() (metylsulfonyl)phenyl)-5-nitro-3,4- M+17
] dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@Er@ ™| y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-176 & m yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 918
‘ metoxyphenyl)-5-nitro-3,4-dihydro-2H- | [M+1]"
i benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o ) (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
od LA yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
) NHO - tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-177 %}f m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 889
() (pyridin-2-y1)-3,4-dihydro-2H- M+ 1]

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Cu tric Tén Dit lidu
No- ﬂ‘ (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
JC[N W y1)oxy)-d-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-178 5 m yl)metyl)piperazin-1-yl)-N-((3-(5- (m/z): 907
flopyridin-2-yl)-5-nitro-3,4-dihydro-2H- | [M+1]"
benzo[b][1,4]oxazin-7-
g C yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
@&ﬂ ™| yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-179 5 o yhmetyl)piperazin-1-yl)-N-((3-(5- | (m/z): 919
G metoxypyridin-2-yl)-5-nitro-3,4-dihydro- | [M+1]"
i 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
o zm (4-((4'-clo-5,5-dimetyl-3,4,5,6-
BN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-180 (}F m ylmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 910
- ((tetrahydro-2H-pyran-4-yl)metyl)-3,4- | [M+1]"
) dihydro-2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
LT | YDoRY)-A-(4-(-clo-5,5-dimetyl-3,4.5.6-
PR tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-181 é} Ly yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 910
[N] ((tetrahydro-2 H-pyran-4-yl)metyl)-3,4- M+ 17"
) dihydro-2H-benzo|[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
QOJ/\O yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-182 %;( m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 910
¢/ ((tetrahydro-2 H-pyran-4-yl)metyl)-3,4- [M+1]°

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Viduy Céu tric Tén Dit ligu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@fﬁ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
' N tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-183 gj m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 926
- (((tetrahydro-2H-pyran-4-yl)oxy)metyl)- | [M+1]"
i} 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
@w/@ yl)oxy)-4-(4-((4"-clo-5,5-dimetyl-3,4,5,6-
S tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-184 (E( (o ! yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 926
[Hj (((tetrahydro-2H-pyran-4-yl)oxy)metyl)- | [M+1]"
3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
L (4-((4'-clo-5,5-dimetyl-3,4,5,6-
b tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-185 Y m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 896
G (tetrahydro-2 H-pyran-4-yl)-3,4-dihydro- | [M+1]"
2H-benzo[b][1,4]oxazin-7-
_ yl)sulfonyl)benzamit
. ) (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o3 @nfo yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
: &“o \U tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-186 @ m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 896
» (tetrahydro-2H-pyran-4-yl)-3,4-dihydro- | [M+1]"
q 2 H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
., (o (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
ZIQ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
DOWN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-187 @( m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 896
® (tetrahydro-2H-pyran-4-yl)-3,4-dihydro- | [M+ 1]

2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi du Cau tric Tén Dit lidu
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
LT : (4-((4'~clo-5,5-dimetyl-3,4,5,6-
SOl tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-188 g;( () yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 910
G hydroxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]"
) 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁzr@ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-189 i& LAy yDmetyl)piperazin-1-yl)-N-((3-(2- (m/z): 920
¢ flobenzyl)-5-nitro-3,4-dihydro-2H- M+ 17"
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Jﬁlﬁ@t y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SR tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-190 m yDmetyl)piperazin-1-yl)-N-((3-(4- (m/z): 920
G flobenzyl)-5-nitro-3,4-dihydro-2H- M+1]"
benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o . (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
LT | yDoxy)-4-(4-((4-clo-5.5-dimetyl-3,4.5.6-
SR tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-191 %Sf m yDmetyl)piperazin-1-yl)-N-((3-(2- (m/z): 936
» clobenzyl)-5-nitro-3,4-dihydro-2H- M+1]
) benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
e yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
) Qm/ tetrahy(?ro-[ 1 ,.1 "-biphenyl]-2- MS.ESI
.19 g}m yl)metyl)plperazu.l-.l-yl)-N—((3-((5- (m/7): 981
() (metylsulfonyl)pyridin-2-yl)metyl)-5- M 1]

nitro-3,4-dihydro-2H-
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Cau tric Tén Dit liéu
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
of ﬁ:[im\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
¢ 'T“Ho . tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-193 %SF m yl)metyl)piperazin-1-yl)-N-((3-((1- (m/z): 923
¢/ metylpiperidin-4-yl)metyl)-5-nitro-3,4- | [M+1]*
O O dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
| YDosy)N-(BH(1-axetylpiperidin-4-
X o : yl)metyl)-5-nitro-3,4-dihydro-2H- MS-ESI
2-194 T m benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- | (m/z): 951
& ((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro- M+1]"
i [1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
metyl (5)-4-((7-(N-(2-((1H-pyrolo[2,3-
P g O b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
= dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-195 % m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 967
yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+1]
O dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl)piperidin-1-carboxylat
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
L, IO tetrahyc'iro-[ 1 ,.1‘-bipheny1]-2- MS.ES
106 (} o0 ymetylpiperazin-LyDN-AG-((1- | o
(metylsulfonyl)piperidin-4-yl)metyl)-5- M+ 1]
nitro-3,4-dihydro-2H-
: benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
LT | yloxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. ’ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-197 5 L& yl)metyl)piperazin-1-y1)-N-((3-(5- (m/z): 907
& flopyridin-2-yl)-5-nitro-3,4-dihydro-2H- | [M+1]"

o

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi du Cu tric Tén Dit liéu
3 (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Hee T | yl)oxy)-d-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
" tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-198-A Y m yl)metyl)piperazin-1-yl)-N-((3-(5- (m/z): 923
- clopyridin-2-yl)-5-nitro-3,4-dihydro-2H- | [M+1]*
U benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-53-
T ] yhoxy)-4-(4-((4clo-S,5-dimetyl-3,4,5.6-
5 ) tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-198-B (}f m yDmetyl)piperazin-1-yl)-N-((3-(5- (m/z): 923
- clopyridin-2-yl)-5-nitro-3,4-dihydro-2H- | [M +1]*
O benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
p &f\@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
S tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-199 gj h yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 903
(pyridin-2-ylmetyl)-3,4-dihydro-2H- M+ 17"
O benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Q/ 8 yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
. tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-200 I (L yl)metyl)piperazin-1-yl)-N-((3-((5- (m/z): 933
metoxypyridin-2-yl)metyl)-5-nitro-3,4- | [M+1]"
O dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
J@[/V\O\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
A tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-201 % TR yDmetyl)piperazin-1-yl)-N-((3-((1- (m/z): 923
N metylpiperidin-4-yl)metyl)-5-nitro-3,4- [M+1]°

Foan

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidy Cau triic Tén Dit liéu
metyl (R)-4-((7-(N-(2-((1H-pyrolo[2,3-
y ,(NSE/V\C . blpyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
b~ 7T dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2202 <} h biphenyl]-2-yl)metyl)piperazin-1- | (m/z): 967
yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+ 17"
SO dihydro-2H-benzo[b][1,4]oxazin-3-
yl)metyl)piperidin-1-carboxylat
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
/V\O _ yl)oxy)-N-((3-((1-axetylpiperidin-4-
™ ¢ yl)metyl)-5-nitro-3,4-dihydro-2H- MS-ESI
2-203 Y m benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- | (m/z): 951
((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro- M+1]"
pe [1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
(R)-2-((LH-pyrolo[2,3-b]pyridin-5-
- yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o /V\G/ tetrahyc.iro-[1,.1'-b1phenyl]-2- MS.ESI
204 g}m ymetybpiperazin--yD-N-(G-((1- | o
() (metylsulfonyl)piperidin-4-yl)metyl)-5- M 1T
nitro-3,4-dihydro-2H-
: benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
JC[ (] - yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
N tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-205 éf m yl)metyl)piperazin-1-yl)-N-((3-(5- (m/z): 914
G xyanopyridin-2-yl)-5-nitro-3,4-dihydro- | [M+1]"
3 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Qr@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-206 5 [&s yhmetyl)piperazin-1-yl)-N-(3-@4- | (m/z): 913
¢/ xyanophenyl)-5-nitro-3,4-dihydro-2H- M+1]"

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi du Cu tric Tén Dit ligu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
JfZU/\@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
S tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2207 (} 5 yhmetyl)piperazin-1-y1)}-N<(3-(4- | (m/z): 936
% > clobenzyl)-5-nitro-3,4-dihydro-2H- M+1]
C, benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Qm yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-208 g;r L yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 927
% O xyanobenzyl)-5-nitro-3,4-dihydro-2H- M+17"
C, benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-N-
anN@ (((R)-3-(((1S,4S5)-2-0xa-5-
SO o N azab1xycl<?[2.2.l]he.ptan-S-yl)metyl)-S- MS.ESI
9-209 @ 0 n1tro-3,4-.d1hydro-2H- (t0/2): 923
[:j benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- M+ 1]
((4'-clo-4,4-dimetyl-3,4,5,6-tetrahydro-
pe [1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
| @any (4-((4'-clo-4,4-dimetyl-3,4,5,6-
<~ tetra%lydro-.[l,1'-b1phenyl]-2- MS.ESI
2210 % 0 yl)metyl)p1perazm—l-yl)-N—F((R)-S.’-(((R)- (t/2): 980
[:j 3-metyl-4-(oxetan-3-yl)piperazin-1- M+ 1]°
yl)metyl)-5-nitro-3,4-dihydro-2 H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
LTS | yDoxy)-4-(4-((4-clo-4.4-dimetyl-3,4,5.6-
) L“@ \‘ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-211 %;f Wy yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 903
- (pyridin-2-ylmetyl)-3,4-dihydro-2H- M+1]

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu Céu trac Tén Dit ligu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
QTO y1)oxy)-4-(4-((4'-clo-4,4-dimetyl-3,4,5,6-
™ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-212 %; m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 896
- (tetrahydro-2 H-pyran-4-yl)-3,4-dihydro- | [M + 1]
3 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Je D | yhoxy)-4-(4-((4'-clo-4,4-dimetyl-3,4,5,6-
7 tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-213 Y m yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 896
(tetrahydro-2H-pyran-4-yl)-3,4-dihydro- | [M+1]"
A 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
e ﬁ:j\@ yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e - tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-214 Y Gy yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 909
= (piperidin-4-ylmetyl)-3,4-dihydro-2H- M+ 17
i benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
N (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
. Iy p yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
ot tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2215 T yhmetyl)piperazin-1-yl)-N-((3-(4- | (m/z): 924
CJ hydroxy-4-metylxyclohexyl)-5-nitro-3,4- | [M+1]"
dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
/(j yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
) CC o tetrahyc.lro-[1,.1'-b1phenyl]-2- MS.ESI
i éf o8 shmetyDpiperazin-1-yD-NAG-(4- | "
® hydroxy-4-metylxyclohexyl)metyl)-5- M 1T
nitro-3,4-dihydro-2H-
A benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu Céu tric Tén Dir liéu
i (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
AT yhoxy)-4-(4-((4-clo-S.5-dimety1-3.4,5.6-
S tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-217 & m yl)metyl)piperazin-1-yl)-N-((3-(5- (m/z): 923
CJ clopyridin-2-yl)-5-nitro-3,4-dihydro-2H- | [M+1]"
benzo[B][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
e BT | yhoxy)-4-(4-((4-clo-5,5-dimetyl-3,4,5.,6-
e 2 v tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-218 E&( m yl)metyl)piperazin-1-yl)-N-((2-(5- (m/z): 923
. clopyridin-2-yl)-8-nitro-3,4-dihydro-2H- | [M +1]*
benzo[][1,4]oxazin-6-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
Riseger tetrahydro-[1,1"bipheny!]-2- -
1o iﬁr o yDmetylpiperazin-Ly)-N-(G-((4= | 0
@) hydroxy-4-metylxyclohexyl)metyl)-5- M 1]
nitro-3,4-dihydro-2 H-
: benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@f yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-220 q} Ly yl)metyl)piperazin-1-yl)-N-((3- (m/z): 842
G (hydroxymetyl)-5-nitro-3,4-dihydro-2H- | [M+1]"
benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
J/\O yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
S tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-221 T m yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 909
% (piperidin-4-ylmetyl)-3,4-dihydro-2H- [M+1]°

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Cau trac Tén Dit liéu
tert-butyl (R)-4-(7-(N-(2-((1H-
12 7 | pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4"-
clo-5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'- | MS-ESI
2-222 <} m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 995
yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+1]°
O dihydro-2H-benzo[b][1,4]oxazin-3-
yl)piperidin-1-carboxylat
metyl (R)-4-(7-(N-(2-((1H-pyrolo[2,3-
ﬁ:[ Voﬁ/ b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-223 &m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 953
. yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+ 17"
dihydro-2H-benzo[b][1,4]oxazin-3-
yl)piperidin-1-carboxylat
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁ o yl)oxy)-N-((3-(1-axetylpiperidin-4-yl)-5-
nitro-3,4-dihydro-2H- MS-ESI
2-224 6 (L benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- | (m/z): 937
G ((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro- | [M+1]*
Q [1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
/CE VQ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
N R tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-225 gjom yl)metyl)piperazin-1-yl)-N-((3-(1- (m/z): 973
G (metylsulfonyl)piperidin-4-yl)-5-nitro- | [M+1]*
C, 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
,C[ e yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
\ 7 tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-226 Y (X yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 895
¢ (piperidin-4-yl)-3,4-dihydro-2H- M+ 17"

Poae

benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu Céu trac Tén Dt liéu
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
@[ el yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
io ’ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-227 C} A yDmetyl)piperazin-1-yl)-N-((3-(1- (m/z): 909
metylpiperidin-4-yl)-5-nitro-3,4-dihydro- | [M+1]"
pe 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
- Q )/Q yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-228 6 LAy yl)metyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 895
(piperidin-4-y1)-3,4-dihydro-2H- M+ 1]
SO benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
tert-butyl (S)-4-(7-(N-(2-((1H-pyrolo[2,3-
Q)/O b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
oy dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-229 Y m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 995
& y1)benzoyl)sulfamoyl)-5-nitro-3,4- M+ 1T
. dihydro-2H-benzo[b][1,4]oxazin-3-
yl)piperidin-1-carboxylat
metyl (S)-4-(7-(N-(2-((1LH-pyrolo[2,3-
,@t TOL« b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-
S dimetyl-3,4,5,6-tetrahydro-[1,1'- MS-ESI
2-230 %m biphenyl]-2-yl)metyl)piperazin-1- (m/z): 953
- yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+ 1]
. dihydro-2H-benzo[b][1,4]oxazin-3-
yl)piperidin-1-carboxylat
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
o )/Ofk yl)oxy)-N-((3-(1-axetylpiperidin-4-y1)-5-
T nitro-3,4-dihydro-2 H- MS-ESI
2-231 <}m benzo[b][1,4]oxazin-7-yl)sulfonyl)-4-(4- | (m/z): 937
- ((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro- | [M+1]*

[1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzamit
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Vi du Cu tric Tén Dit lidu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
O @[ rQ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
oot tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-232 <}Om yDmetyl)piperazin-1-yl)-N-((3-(1- (m/z): 973
- (metylsulfonyl)piperidin-4-yl)-5-nitro- M+1]°
C, 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
. ,C[ )/O” yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
r ’ tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-233 Y (A yl)metyl)piperazin-1-y1)-N-((3-(1- (m/z): 909
metylpiperidin-4-yl)-5-nitro-3,4-dihydro- | [M + 1]*
g 2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
PN 3 | yl)oxy)-4-(4-((4'-clo-4,4-dimetyl-3,4,5,6-
a7 tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-234 6‘(% yl)metyl)piperazin-1-y1)-N-((5-nitro-3- | (m/z): 926
(((tetrahydro-2H-pyran-4-yl)oxy)metyl)- | [M+1]"
g 3,4-dihydro-2H-benzo[b][ 1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
y ﬁm yloxy)-4-(4-((4'-clo-4,4-dimetyl-3,4,5,6-
o tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-235 pe o yDmetyl)piperazin-1-yl)-N-((5-nitro-3- | (m/z): 910
((tetrahydro-2 H-pyran-4-yl)metyl)-3,4- M +1]"
pe dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
. /C[\/\")\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
b7 tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2236 5 o y)metyl)piperazin-1-yl)-N-((3- (m/z): 884
+ (isopropoxymetyl)-5-nitro-3,4-dihydro- | [M+1]"

2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi dy Cau triic Tén Dit lidu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
. &nro)\ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-237 % LN yl)metyl)piperazin-1-yl)-N-((3- (m/z): 884
(isopropoxymetyl)-5-nitro-3,4-dihydro- | [M+1]"
A 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
oy VO (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o\\ngZEO; yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
BN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-238 @/ m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 894
() xyclohexyl-5-nitro-3,4-dihydro-2H- M + 1]
benzo[][1,4]oxazin-7-
o ® yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
of j\@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-239A (Er m yl)metyl)piperazin-1-yl)-N-((3-((4- (m/z): 924
- hydroxyxyclohexyl)metyl)-5-nitro-3,4- M +1]°
i dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
'j\@ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-239B @ LAy yl)metyl)piperazin-1-y1)-N-((3-((4- (m/z): 924
& hydroxyxyclohexyl)metyl)-5-nitro-3,4- M+1]
i dihydro-2H-benzo([b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ﬁ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o ) tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-240A %Sf (. ) yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z): 910
(/] hydroxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]"

2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi du Céu trac Tén Dit lidu
N (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
Qvﬁj y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-240B 5 o yhmetylpiperazin-1-y)-N-((3-(4- | (m/z): 910
¢ hydroxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]"
2 H-benzo[b][1,4]oxazin-7-
. yl)sulfonyl)benzamit
o | (92 Hpyrolo[23-blpyridin-S-
LT | yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4.5.6-
2&:2 tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
Al
2-241 \ m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 882
G/ (xyclopropoxymetyl)-5-nitro-3,4- M+1]7F
dihydro-2H-benzo[b][1,4]oxazin-7-
: yl)sulfonyl)benzamit
Fe A (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
X7 | yhoxy)-4-(4-(4'-clo-5,5-dimetyl-3.4,5.6-
5" tetrahydro-[1,1'-biphenyl]-2- MS-ESI
A
2-242 Y m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 882
. (xyclopropoxymetyl)-5-nitro-3,4- M+1]°
dihydro-2H-benzo[b][1,4]oxazin-7-
: yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
e Y (4-((4'-clo-4,4-dimetyl-3,4,5,6-
g’@o/ tetrahydro-[1,1'-biphenyl]-2- MS.ESI
S I)metyl)piperazin-1-y1)-N-((R)-3- .
o3 5 0 yhymetylpiperazin-1-yD)-N-((R) /2940
o ((((17,4R)-4-
. : [M+1]7
hydroxyxyclohexyl)oxy)metyl)-5-nitro-
A 3 4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
0P| yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4.5.6-
(} tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-244A m yl)metyl)piperazin-1-y1)-N-((3-((4- (m/z):924
¢ hydroxyxyclohexyl)metyl)-5-nitro-3,4- M+1]7

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi du Cau tric Tén Dit lidu
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
g ﬁjm yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SN tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-244B @ Ly yl)metyl)piperazin-1-yl)-N-((3-((4- (m/z):924
G hydroxyxyclohexyl)metyl)-5-nitro-3,4- | [M+1]"
i dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
N (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
@[r(j y1)oxy)-d-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1"-biphenyl]-2- MS-ESI
2-245A ;}/ m yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z):910
() hydroxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]*
0 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (5)-2-((1H-pyrolo[2,3-b]pyridin-3-
J&:]/O/ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
oy tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-245B CE( m yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z):910
hydroxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]"
2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S5)-2-((1H-pyrolo[2,3-b]pyridin-5-
L | YDoxy)-A-(4-((4'-clo-5.5-dimetyl-3.4,5.6-
" tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-246A @ m yDmetyl)piperazin-1-yl)-N-((3-((4- (m/z):938
G metoxyxyclohexyl)metyl)-5-nitro-3,4- M+1]7F
i dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Qm ) yh)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
DUUN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-246B gj m yl)metyl)piperazin-1-yl)-N-((3-((4- (m/z):938
metoxyxyclohexyl)metyl)-5-nitro-3,4- M+1]°

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vi duy Chu tric Tén Dit liéu
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
of /&ETO/ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
S tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-24T7A <} m yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z):924
() metoxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]*
c. 2 H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
e TO/ y1)oxy)-4-(4-((4'~clo-5,5-dimetyl-3,4,5,6-
oy tetrahydro-[ 1, 1"-biphenyl]-2- MS-EST
2-247B gﬁ o ymetyl)piperazin-1-yD)-N-((G-(4- | (m/z):924
@ metoxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]"
) 2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
JQ/ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-248A g;r (o8, yl)metyl)piperazin-1-y)-N-((G-(4- | (m/z):924
@ metoxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]*
A} 2 H-benzo[][1,4]oxazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
LA yhoxy)-4-(4-((4-clo-5.,5-dimetyl-3.4,5,6-
° \z”o i tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-248B (}f (- u\ yl)metyl)piperazin-1-yl)-N-((3-(4- (m/z):924
G metoxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]"*
Q 2H-benzo[][1,4]oxazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
wQ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
2-249A @ m yDmetyl)piperazin-1-yl)-N-((3-((4- (m/z):938
G metoxyxyclohexyl)metyl)-5-nitro-3,4- M+1]7

dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
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Vidu Cau triic Tén Dit liéu
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o8 &j\@v yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[1,1'-biphenyl]-2- MS-ESI
2-249B E:;r (L yDmetyl)piperazin-1-yl)-N-((3-((4- (m/z):938
¢/ metoxyxyclohexyl)metyl)-5-nitro-3,4- M+1]7
i dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
ey O (4-((4'-clo-5,5-dimetyl-3,4,5,6-
gise ttrahydro-{1,-bipheny]-2- SRS
2950 g’;r o yhmetyDpiperazin-1-y)-N-(R)}3- | 0o
@ ((((1r,4R)-4- Mo 1]
hydroxyxyclohexyl)oxy)metyl)-5-nitro-
— 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
Y (4-((4'-clo-5,5-dimetyl-3,4,5,6-
R aed tetrahy<.ir0-[ 1 ,.1'-b1phenyl]-2- MS.ESI
2251 O yDmetyl)piperazin-1-yl)-N-(((R)-3- (t/2):954
A (((1rAR)-4- M1
metoxyxyclohexyl)oxy)metyl)-5-nitro-
A 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
o (4-((4'-clo-4,4-dimetyl-3,4,5,6-
R aad tetrahy(flro-[ 1 ,'1'-b1phenyl]-2- MS.ESI
9.952 (}m yhmetyl)piperazin-1-yl)-N-(((R)-3- (t0/2):954
O ((((1r,4R)-4- M1
metoxyxyclohexyl)oxy)metyl)-5-nitro-
A 3,4-dihydro-2H-benzo[b][1,4]oxazin-7-
yl)sulfonyl)benzamit
Vidu 3-1

(R)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4-clo-5,5-dimetyl-3.4,5, 6-

tetrahydro-/1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-( (4-metylpiperazin-1-

vl)metyl)-5-nitro-3,4-dihydro-2H-benzo[b][1,4]thiazin- 7-yl)sulfonyl) benzamit (3-1)
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Hop chit néu & dé muc nay (R)-2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-
clo-5,5-dimetyl-3,4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((3-
((4-metylpiperazin-1-yl)metyl)-5-nitro-3 ,4-dihydro-2H-benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit (3-1) duoc diéu ché theo phwong phap téng hop hop chét 2-1 bang
cach thay thé (S)-2-(iodometyl)-7-nitroindolin-5-sulfonamit (hgp chit trung gian C)
bing (R)-(5-nitro-7- sulfamoyl-3,4-dihydro-2H-benzo[b][1,4]thiazin-3-yl)metyl
metansulfonat (hop chét trung gian G). MS-ESI (m/z): 940 [M + 1]".

Vidu 3-2

(R)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4"-clo-5, S-dimetyl-3,4,5,6-
tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-({(. 3-(2-morpholinoetyl)-5-
nitro-3,4-dihydro-2H-benzo[b][ 1,4 ]thiazin-7-yl)sulfonyl) benzamit (3-2)

NO, K\o

“
oo
S/

Q. NH
-
NN
)
N

o

Hop chat néu & d& muc nay (R)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-
clo-5,5-dimetyl-3,4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-y1)-N-((3 -(2-
morpholinoetyl)-S-nitro-3,4—dihydr0-2H—benzo[b][1,4]thiazin-7-yl)sulfony1)benzamit
(3-2)duoc didu ché theo phwong phap tong hop hop chét 2-1 bang cich thay thé 1-
metylpiperazin va  (R)-(5-nitro-7-sulfamoyl-3,4-dihydro-2H-benzo[b][ 1 ,4]oxazin-3-
yl)metyl metansulfonat (hop chit trung gian C) bang morpholin va (R)-2-(5-nitro-7-
sulfamoyl-3,4-dihydro-2H- benzo[b][1,4]thiazin-3-yl)etyl metansulfonat (hop chit
trung gian H). MS-ESI (m/z): 941 [M + 1]".

3-2

Dudi day, cac quy trinh v& co ban giéng nhur duwgc md ta dbi voi cac vi du 3-1 ~ 3-
2 hodc bang céach st dung cac phuwong phap hodc cac bién phép tdng hop tuong tu, cac
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hop chat vi du 3-3 ~ 3-20 duoc liét ké trong bang 3 dugc didu ché. Céc ciu tric va cac

tén goi cua céc hop chét vi du 3-3 ~ 3-20 duoc néu trong bang 3.

Béang 3
Vi du Cu tric Tén Dit liéu
) (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
ST | yDoxy)-4-(4-(@'clo-5.5-dimety1-3,4,5.6-
DN tetrahydro-[1,1'-biphenyl]-2- MS-ESI
33 ér Ay yl)metyl)piperazin-1-yl)-N-((3- (m/z): 927
- (morpholinometyl)-5-nitro-3,4-dihydro- | [M+1]"
2H-benzo[b][1,4]thiazin-7-
CI yl)sulfonyl)benzamit
o (R)-2-((1H-pyrolo[2,3-b]pyridin-3-
I | yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3.4,5.6-
e N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-4 g;f Ly yl)metyl)piperazin-1-yl)-N-((3- (m/z): 885
() ((dimetylamino)metyl)-5-nitro-3,4- M+1]°
) dihydro-2H-benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
@(’“W y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
- tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
3-5 % m yDmetyl)piperazin-1-yl)-N-((3- (m/z): 858
(hydroxymetyl)-5-nitro-3,4-dihydro-2H- | [M+1]"
benzo[b][1,4]thiazin-7-
: yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
e | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5.,6-
° \S tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
3-6 EN& m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 872
¢ (metoxymetyl)-5-nitro-3,4-dihydro-2H- | [M+1]"
3 benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
)f:[]” (8)-2-((1H-pyrolo[2,3-b]pyridin-5-
N yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6- | MS-ESI
3-7 (B/ m tetrahydro-[1,1'-biphenyl]-2- (m/z): 858
ylmetyl)piperazin-1-yl)-N-((3- M+1]"
(hydroxymetyl)-5-nitro-3,4-dihydro-2H-
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Vi dy Cu triic Tén Dit liéu
benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
r ﬁr; yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
by tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-8 q} m yl)metyl)piperazin-1-yl)-N-((3- (m/z): 885
& ((dimetylamino)metyl)-5-nitro-3,4- M+1]°
) dihydro-2H-benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
N (S)-2-((1H-pyrolo[2,3-b]pyridin-5-
0T | yDOXy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5.,6-
PUIR tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-9 Y m yl)metyl)piperazin-1-y1)-N-((3-((4- (m/z): 940
- metylpiperazin-1-yl)metyl)-5-nitro-3,4- | [M+1]°
dihydro-2H-benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
Ly | yDoxy)-4-(4-(4-clo-5,5-dimety]-3.4.5.6-
SR tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
3-10 E& Ly yl)metyl)piperazin-1-yl)-N-((3- (m/z): 927
(morpholinometyl)-5-nitro-3,4-dihydro- | [M +1]"
pe 2H-benzo|b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
o &E/vv% yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-11 %5/ L4y yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 872
& hydroxyetyl)-5-nitro-3,4-dihydro-2H- [M+17]°
3 benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-3-
ﬁf\“ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
ke tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-12 Y m yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 886
& metoxyetyl)-5-nitro-3,4-dihydro-2H- [M+1]"

e

benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
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Vi du Céu trac Tén Dit liéu
(R)-2-((1H-pyrolo[2,3-b]pyridin-3-
“w‘N yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
L tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-13 éEr L yl)metyl)piperazin-1-y)-N-(3-2- | (m/z): 899
(dimetylamino)etyl)-5-nitro-3,4-dihydro- | [M+1]"
. 2H-benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
@[WQ yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
e tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
3-14 5 je yhmetylpiperazin-1-y)-N-(3-2-(4- | (m/z): 954
& metylpiperazin-1-yl)etyl)-5-nitro-3,4- M+17°
. dihydro-2H-benzo|b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
,CUN yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3.,4,5,6-
) tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-15 & m yl)metyl)piperazin-1-y1)-N-((3-(2- (m/z): 872
hydroxyetyl)-5-nitro-3,4-dihydro-2H- M+ 17"
y benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-5-
AT | yDoxy)-4-(4-((*-clo-5,5-dimetyl-3,4,5,6-
S . tetrahydro-[ 1,1'-biphenyl]-2- MS-ESI
3-16 Eé/ TI? yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 886
& metoxyetyl)-5-nitro-3,4-dihydro-2H- [M+1]"
3 benzo|b][1,4]thiazin-7-
yl)sulfonyl)benzamit
2-((S)-7-(N-(2-((1H-pyrolo[2,3-b]pyridin-
Q)N | 5-yloxy)-4-(4-((4'-clo-5,5-dimetyl-
SO 3,4,5,6-tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-17 1 m yl)metyl)piperazin-1- (m/z): 934
G/ yl)benzoyl)sulfamoyl)-5-nitro-3,4- M+1]

dihydro-2H-benzo[b][1,4]thiazin-3-
yl)etyl metansulfinat
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Vi du Cu tric Tén Dit ligu
(S)-2-((1H-pyrolo[2,3-b]pyridin-3-
Q)N y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
b . tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-18 T m yl)metyl)piperazin-1-yl)-N-((3-(2- (m/z): 934
& (metylsulfonyl)etyl)-5-nitro-3,4-dihydro- | [M+1]"
. 2H-benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
(S)-2-((1H-pyrolo[2,3-b]pyridin-3-
CONO yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
S tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-19 C} (L yl)metyl)piperazin-1-y1)-N-((3-(2-(4- (m/z): 954
metylpiperazin-1-yl)etyl)-5-nitro-3,4- M+17"
O dihydro-2H-benzo[b][1,4]thiazin-7-
yl)sulfonyl)benzamit
N ~ (8)-2-((1H-pyrolo[2,3-b]pyridin-5-
o j/VJ yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
o tetrahydro-[1,1'-biphenyl]-2- MS-ESI
3-20 é} m yl)metyl)piperazin-1-y1)-N-((3-(2- (m/z): 941
- morpholinoetyl)-5-nitro-3,4-dihydro-2H- | [M+1]"

benzo|b][1,4]thiazin-7-
yl)sulfonyl)benzamit

Viduy 4-1

(S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5, 6-

tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((2-((4-metylpiperazin-1-

vl)metyl)-8-nitro-1,2, 3,4-tetrahydroquinoxalin-6-yl)sulfonyl) benzamit (4-1)
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Hop chét néu & d& muc nay (S)-2-((LH-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4'-
clo-  5,5-dimetyl-3,4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-y1)-N-((2-
((4-metylpiperazin-1-yl)metyl)-8-nitro-1,2,3,4-tetrahydroquinoxalin-6-
yl)sulfonyl)benzamit (4-1) duoc didu ché theo phuong phap tong hop hop chét 2-1 bang
cach thay thé (R)-(5-nitro-7- sulfamoyl-3,4-dihydro-2H-benzo[b][ 1 ,4]oxazin-3-yl)metyl
metansulfonat (hop chat trung gian C) bang (S)-(8-nitro-6-sulfamoyl-1,2,3,4-
tetrahydroquinoxalin-2-yl)metyl metansulfonat (hop chét trung gian I). MS-ESI (m/z):
923 [M + 1]%.

Dudi day, cac quy trinh vé co ban giéng nhu duge mo ta d6i v6i vi du 4-1 hoic
bang cach st dung céc bién phap hodc phurong phap tdng hop twong tu, cac hop chét vi
du 4-2 ~ 4-5 dugc liét ké trong bang 4 dugc diéu ché. Céc cdu trac va cac tén goi cla
cac hop chét vi du 4-2 ~ 4-5 dugc néu trong bang 4.

Bang 4

Vidy Chu tric Tén Dit liéu

. (8)-2-((1H-pyrolo[2,3-b]pyridin-5-
@[:wﬁ y1)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-

- tetrahydro-[1,1'-biphenyl]-2- MS-ESI
4-2 TI? yl)metyl)piperazin-1-yl)-N-((2- (m/z): 910
(morpholinometyl)-8-nitro-1,2,3,4- M+ 17"
. tetrahydroquinoxalin-6-
yl)sulfonyl)benzamit

(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
J@[ O, yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-

) tetrahydro-[1,1'-biphenyl]-2- MS-ESI
43 5 o yDmetyl)piperazin-1-yl)-N-(2-((4- | (m/z): 923
metylpiperazin-1-yl)metyl)-8-nitro- [M+1]
A 1,2,3,4-tetrahydroquinoxalin-6-
yl)sulfonyl)benzamit
(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
QTO yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-
SO tetrahydro-[1,1'-biphenyl]-2- MS-ESI
4-4 L ymetyl)piperazin-1-yl)-N-((2- (m/z): 910
& (morpholinometyl)-8-nitro-1,2,3,4- M+ 1]
. tetrahydroquinoxalin-6-

yl)sulfonyl)benzamit
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Vidy Chu tric Tén Dit lieu

(R)-2-((1H-pyrolo[2,3-b]pyridin-5-
& | yhoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-

tetrahydro-[1,1'-biphenyl]-2- MS-ESI
4-5 %%f je yhmetyl)piperazin-1-yl)-N-((2-(2-(4- | (m/z): 937
metylpiperazin-1-yl)etyl)-8-nitro-1,2,3,4- | [M+1]"
. tetrahydroquinoxalin-6-
yl)sulfonyl)benzamit
Vidu 5-1

(S)-2-((1H-pyrolo[2,3-b Jpyridin-5-yl)oxy)-4-(4-((4'-clo-5,5-dimetyl-3,4,5, 6-
tetrahydro-[ 1, 1'-biphenyl]-2-yl)metyl) piperazin-1-yl)-N-((2-(morpholinometyl)-8-
nitro-2.3-dihydrobenzo[b][ 1,4 ]dioxin-6-yl)sulfonyl)benzamit (5-1)

No2

3-nitrobenzen-1,2-diol (5-1a)

Hop chat néu & dé muc nay 3-nitrobenzen-1,2-diol (5-1a) duoc diéu ché theo
phuong phap dugc mo ta trong WO2012/92880.

(R)-(2,2-dimetyl-1,3-dioxolan-4-yl) metyl metansulfonat (S-1b)

Hop chat néu & dé muc nay (R)-(2,2-dimetyl-1,3-dioxolan-4-yl)metyl
metansulfonat (5-1b) duoc diéu ché theo phwong phap dugc md ta trong US2006/63814.

(S)-2-((2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)-6-nitrophenol (5-1¢)

Dung dich chira 3-nitrobenzen-1,2-diol (5-1a) (0,10 g, 0,65 mmol) trong DMSO
(1,5 ml) duoc bd sung NaOH(52 g, 1,3 mmol) & nhiét do 25°C. Hon hop nay dugc khuay
& 25°C trong 15 phut. Sau d6, (R)-(2,2-dimetyl-1,3-dioxolan-4-yl)metyl metansulfonat
(5-1b) dugc b6 sung vao hon hgp ¢ nhiét do 25°C va duoc khudy & nhiét do 80°C trong
12 gid. Hon hop nay duge rot vao trong nuéc da (20 ml) ¢ nhiét do 0°C. Hon hop duogc
chiét bing EtOAc, duge rira bing nwéc mudi (15 ml), 1am khd bang Na»SOs va ¢ dé
thu duoc san pham tho 1a (S)-2-((2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)- 6-nitrophenol
(5-1¢), ma dugc su dung cho budc tiép theo mot cach truc tiép.
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(S)-(8-nitro-2,3-dihydrobenzo[b][1,4]dioxin-2-yl)metanol (5-1d)

Dung dich chira (S)-2-((2,2-dimetyl-1,3-dioxolan-4-yl)metoxy)-6-nitrophenol (5-
1d) (0,17 g, 0,63 mmol) trong HOAc (0,7 ml) dugc bd sung HBr (35% trong HOAC,
0,45 ml) & nhiét do 25°C. Hon hop nay dugc khudy & nhiét d6 25°C trong 2 gid. Sau do,
EtOH (3,0 ml) va NaOH(50% trong H2O, 1,4 ml) dugc bd sung vao hon hop nay & nhiét
6 25°C va duoc khudy & 25°C trong 12 gio. Sau d6, HCI dac (1,4 ml) duge bo sung
vao hdn hop & 25°C . Hon hop nay duge chiét bang EtOAc, rira bang nude mudi (15

ml), 1am kho bang Na,SO4 va ¢d. Cin dugc tinh ché bang cach sic ky cot trén silicagel,
rira giai bang EtOAC/PE (1:4) @2 thu duge hop chét néu & dé muc nay (S)-(8-nitro-2.3-
dihydrobenzo[b][1,4]dioxin-2-yl)metanol (5-1d).
(R)-(8-nitro-2,3-dihydrobenzo[b][1,4]dioxin-2-yl)metyl metansulfonat (S-1€)
Hop chit néu & dé muc nay (R)-(8-nitro-2,3-dihydrobenzo[b][1,4]dioxin-2-
yDmetyl metansulfonat (5-1e) dugc dilu ché theo phuong phap téng hop (R)-(5-nitro-7-

sulfamoyl-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-3-yl)metyl metansulfonat (hop chit
trung gian C) bang cach thay thé (S)-3-(hydroxymetyl)-5-nitro-3,4-dihydro-2H-
benzo[b][1,4]- oxazin-7-sulfonamit (C-6) bang (S)-(8-nitro-2,3-
dihydrobenzo[5][1,4]dioxin-2-yl)metanol (5-1d).

(R)-(6-(closulfonyl)-8-nitro-2,3-dihydrobenzo[b][ 1,4 ]dioxin-2-yl)metyl
metansulfonat (5-1f)

Dung dich chia PCls (0,27 g, 1,3 mmol) trong axit sulfurocloridic (1,0 ml) dugc
bd sung (R)-(8-nitro-2,3-dihydrobenzo[5][1.4]dioxin-2-yl)metyl metansulfonat (S-1e)
(0,19 g, 0,67 mmol) ¢ nhiét do 25°C. Hon hop nay dugc khudy ¢ 25°C trong 1 gio. Hon
hop nay dugc rét vao trong nuée da (20 ml) ¢ nhiét d6 0°C. Hon hop nay dugc chiét
bang EtOAc, rira bang nudc mudi (15 ml), 1am kh bing NaySO4 va co dé thu dugc san
phém thoé 1a (R)-(6-(closulfonyl)-8-nitro- 2,3-dihydrobenzo[b][1,4]dioxin-2-yl)metyl
metansulfonat (5-1f), ma dugc s dung cho bude tiép theo mdt cach truc tiép.

(R)-(8-nitro-6-sulfamoyl-2,3-dihydrobenzo[b][1,4]dioxin-2-yl)metyl
metansulfonat (5-1g)

Dung dich chita (R)-(6-(closulfonyl)-8-nitro-2,3-dihydrobenzo[b][1,4]dioxin- 2-
yl)metyl metansulfonat (5-1f) (0,21 g, 0,57 mmol) trong EtOAc (3,0 ml) dugc bd sung
NH:H:0 (0,2 ml) & 25°C. Hdn hop nay dugc khudy & 25°C trong 10 phit. Hon hop nay
duoc rét vao trong nude da (10 ml) & 0°C. Hon hop nay dugc chiét béng EtOAc, rira

bing nude mudi (15 ml), lam kho bing Na;SO4 va ¢b dé thu duge san pham tho 1a (R)-
(8-nitro-6-sulfamoyl- 2,3-dihydrobenzo[5][1,4]dioxin-2-yl)metyl metansulfonat (5-1g),
ma duoc st dung cho budce tiép theo mot cach truc tiép.
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(S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4 "clo-3,5-dimetyl-3,4,5,6-

tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-N-((2-(morpho linometyl)-8-

nitro-2, 3-dihydrobenzo[b][1,4]dioxin-6-yl)sulfonyl) benzamit (5-1)

Hop chit néu ¢ d& muc nay (S)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((4"-

clo-

5,5-dimetyl-3,4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-y1)-N-((2-

(morpholinometyl)-8-nitro-2,3-dihydrobenzo[ 5][ 1,4]dioxin-6-yl) sulfonyl)benzamit (5-
1) dugce diéu ché theo phuong phép tong hop hop chit 2-1 bang cich thay thé (R)-(5-
nitro-7-sulfamoyl-3,4- dihydro-2H-benzo[b][1,4]oxazin-3-yl)metyl metansulfonat (hop
chét trung gian C) bang (R)-(8-nitro-6-sulfamoyl-2,3- dihydrobenzo[b][1.4]dioxin- 2-
yl)metyl metansulfonat (5-1g). MS-ESI (m/z): 912 [M + 1]".

Dudi ddy, cac quy trinh vé co ban giong nhu dugc m6 ta doi voi vi du 5-1 hoac

bang cach st dung cac phuong phap hodc cac bign phép tbng hop twong tu, cac hop chat

vi du 5-2 ~ 5-4 dugc liét ké trong bang 5 dugc diéu ché. Cac ciu trac va cac tén goi cua

cac hop chét vi du 5-2 ~ 5-4 dugc néu trong bang 5.

Bang 5
Vi dy CAu trac Tén Dit liéu
(R)-2-((1 H-pyrolo[2,3-b]pyridin-5-
SO0 | YDOXy)-4-(4-((4*clo-5,5-dimetyl-3,4.5.6-
" N tetrahydro-[1,1'-biphenyl]-2- MS-ESI
5-2 QB/ m yDmetyl)piperazin-1-yl)-N-((3-(4- (m/z): 925
. hydroxyxyclohexyl)-5-nitro-3,4-dihydro- | [M+1]"
2H-benzo|b][1,4]oxazin-7-
yl)sulfonyl)benzamit
o, (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
2270 | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3.4.5,6-
° N“o . tetrahydro-[1,1'-biphenyl]-2- MS-ESI
5-3 ?; m yDmetyl)piperazin-1-yl)-N-((2- (m/z): 912
» (morpholinometyl)-8-nitro-2,3- M+ 1]
C' dihydrobenzo[b][1,4]dioxin-6-
yl)sulfonyl)benzamit
. (R)-2-((1H-pyrolo[2,3-b]pyridin-5-
LU0 | yDoxy)-4-(4-((4'-clo-5,5-dimetyl-3,4.5.6-
DON tetrahydro-[1,1'-biphenyl]-2- MS-ESI
5-4 J Ly yhmetyl)piperazin-1-yl)-N-((2-(4- | (m/z): 925
» metylpiperazin-1-yl)metyl)-8-nitro-2,3- | [M+1]"
) dihydrobenzo[b][1,4]dioxin-6-
yl)sulfonyl)benzamit
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Vi du 6-1
N-(((R)-3-(((15.4S)-2-0xa-5-azabixyclo[2.2. ] Jheptan-5-yl)metyl )-5-nitro-3,4-
dihydro-2H-benzo[b][1,4 Joxazin-7-yl)sulfonyl)-4-(4-((4"-clo-5, S-dimetyl-3,4,5, 6-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-2-(pyrazolo[4,3-b Ipyrolo/3,2-
e Jpyridin-1(5H)-yl) benzamit (6-1)

NO,

LD

O\\$ O/ O

Os_NH ~
Nigg»—»
I(J\ N

®
Foaa

Axit 4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-[ 1,1 '-biphenyl]-2-
yl)metyl)pipemzin—1-yl)-2—(pymzolo[4,3-b]pyr010[3,2—e]pyrz'din—](5H)—yl)benzoz'c (6-
1a)

Axit 4-(4-((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-
yl)metyl)piperazin-1-yl)-2-(pyrazolo[4,3-b]pyrolo[3,2-e]pyridin-1 (5H)-yl)benzoic (6-
1a) duoc didu ché theo phwong phap dugc md ta trong WO2017/132474.

(R)-3-(((18.4S)-2-0xa-5-azabixyclo[2.2. I [heptan-5-yl)metyl)-5-nitro-3, 4-dihydro-
2H-benzo[b][ 1,4 ]oxazin-7-sulfonamit (6-1b)

Hop chitnéu & dé muc nay (R)-3-(((15,45)-2-oxa-5-azabixyclo[2.2.1]heptan-5-yl)-
metyl)-5-nitro-3,4-dihydro-2 H-benzo[ b][1,4]oxazin-7-sulfonamit (6-1b) duoc dicu ché
theo phuong phap tong hop hop chit 2-1a bang céach thay thé metyl O-(tert-

butyldimetylsilyl)-L-serinat (C-2) va 1-metylpiperazin bing metyl O-(tert-
butyldimetylsilyl)-D-serinat va (1S,4S)-2-oxa-5-azabixyclo[2.2.1]heptan. MS-ESI
(m/z): 371 [M + 1]".

N-(((R)-3-(((15.4S)-2-0xa-5-azabixyclo[2.2. 1 Jheptan-5-yl)metyl)-5-nitro-3,4-
dihydro-2H-benzo[b][1,4 Joxazin-7-yl)sulfonyl)-4-(4-((4'-clo-)5, S-dimetyl-3,4,5,6-
tetrahydro-[1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-2-(pyrazolo[4,3 -b]pyrolo/3,2-

e Jpyridin-1(5H)-yl) benzamit (6-1)

Hop chét néu & dé muc nay N-(((R)-3-(((18,45)-2-oxa-5-azabixyclo[2.2.1]heptan-
5-yl)- metyl)—S-nitr0-3,4-dihydro-2H—benzo[b][1,4]oxazin-7-y1)sulf0nyl)-4-(4-((4’-010—
5,5-dimetyl-3.4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-yl)-2-
(pyrazolo[4,3-b]pyrolo[3,2-e]pyridin-1(5H)-yl)benzamit (6-1) duogc diéu ché theo
phuong phap téng hop hop chét 1-1 bang céch thay thé (S)-2-(morpholinometyl)-7-
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nitroindolin-5-sulfonamit (1-1a) va axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
((4'-clo-5,5-dimetyl-3,4,5,6-tetrahydro-[ 1,1'-biphenyl]-2-yl)metyl)piperazin-1-
yl)benzoic (1-1b) bang (R)-3-(((1S,4S5)-2-oxa-5- azabixyclo[2.2.1]heptan-5-yl)metyl)-5-
nitro-3,4-dihydro-2H-benzo[b][ 1,4]oxazin-7-sulfonamit (6-1b) va axit 4-(4-((4'-clo-5,5-
dimetyl-3,4,5,6-tetrahydro-[1,1'-biphenyl]-2-yl)metyl)- piperazin-1-yl)-2-
(pyrazolo[4,3-b]pyrolo[3,2-e]pyridin-1(5H)-yl)benzoic (6-1a). MS-ESI (m/z): 947 [M +
17

Dudi day, cac quy trinh v& co ban gidng nhu dugc mo ta dbi véi vi du 6-1 hoic
bang cach st dung cac phuong phap hodc cac bién phap tdng hop tuong tu, cac hop chat
vi du 6-2 ~ 6-3 duoc liét ké trong bang 5 dugce diéu ché. Cac cAu tric va cac tén goi cia
cac hop chat vi du 6-2 ~ 6-3 dugc néu trong bang 6.

Bang 6
Vidu Céu tric Tén Dit liéu
o (8)-4-(4-((4'~clo-5,5-dimetyl-3,4,5,6-
KIYA tetrahydro-[1,1'-biphenyl]-2-
3; §N§jw yDmetyl)piperazin-1-yl)-N-((3- MS-ESI
6-2 i xyclopropyl-5-nitro-3,4-dihydro-2H- (m/z):876
[N] benzo[b][1,4]oxazin-7-yl)sulfonyl)-2- M+1]"
(pyrazolo[4,3-b]pyrolo[3,2-e]pyridin-
° 1(5H)-yl)benzamit
(8)-4-(4-((4'~clo-5,5-dimetyl-3,4,5,6-
Heons tetrahydro-[1,1'-biphenyl]-2-
° &Hv g@ yl)metyl)piperazin-1-y1)-N-((5-nitro-3- | MS-ESI
6-3 s (pyridin-2-ylmetyl)-3,4-dihydro-2H- (m/z):927
- benzo[b][1,4]oxazin-7-ylsulfonyl)-2- | [M+1]*
i (pyrazolo[4,3-b]pyrolo[3,2-e]pyridin-
1(5H)-yl)benzamit

Thir nghiém vé sy ting sinh té bao

Kit thtr nghiém MTS dugc mua tir Promega. RPMI-1640, huyét thanh thai bo va
Penicillin-Streptomycin dugc mua tir Gibco. Dimetyl sulfoxit (DMSO) dugc mua tir
Sigma.

Dén khao sat xem mot hop chét c¢6 thé (rc ché hoat tinh ctia BCL-2 trong céc té bao
hay khong, thr nghiém duya trén co ché bang cach st dung té bao DOHH2 (DSMZ No.*
ACC 47) vaRS4;11 (ATCC® CRL-1873™) duoc phat trién. Trong thir nghiém nay, su
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trc ché Bcl-2 duge phat hién boi su e ché tang sinh té bao DOHH?2. Cac té bao DOHH2
duoc nudi cdy trong binh nuoi cdy dén mirc do nhap dong 40-80% trong RPMI-1640
cong v6i 10% huyét thanh thai bo. Céc té bao dugc thu lai va dugc dat 1én trén dia 96 16
& mat do té bao mong mudn (5000 té bao/13). Cac dia duge G qua dém & nhiét d 37°C,
v6i 5% CO, dé dinh vao. Cac hop chét dugc bd sung vao cac dia, va cac ndng d6 hop
chéit cubi 12 10000, 3333, 1111, 270, 124, 41, 14, 4,6 va 1,5 nM. Cac dia dugc dat cc té
bio DOHH2 hodc RS4;11 duge dé ¢ nhiét do 37°C, véi 5% CO: lan lugt trong 120 giv
(DOHH2) hoidc 72 git (RS4;11). 20 pl MTS/ 100 pl dung dich hén hop moi trudng duge
bd sung vao mdi 16 va u cac dia trong chinh xac 2 gio. Phan tmg dugc lam nging bing
cach bd sung 25 pl SDS 10% mdi 18. Po do hip thu ¢ 490 nm va 650 nm (budc séng
tham chiéu). ICso dugc tinh bang cach st dung GraphPad Prism 5.0.

Chon loc céac hop chét diéu ché dugc nhu duge md ta trén diy dugce thir nghiém
theo cac quy trinh sinh hoc dugc md ta trong ban mo ta nay. Cac két qua dugc néu trong
bang 7.

Bang 7
DOHH2
Vi du DOHH2 | RS4;11 Vi du DOHH2 | RS4;11 Vi dy ICso RS4;11
ICso (nM)| ICso (nM) ICso (nM) | ICso (nM) (M) ICso (nM)
1-1 80 48 2-78 15 6 2-187 14 2
1-2 79 38 2-79 55 7 2-188 19 1
1-3 20 8 2-80 49 7 2-189 148 78
1-4 308 / 2-81 14 3 2-190 25 8
1-5 211 51 2-82 9 1 2-191 153 /
1-6 221 / 2-83 13 1 2-192 143 5
1-7 26 3 2-84 82 26 2-193 28 1
1-8 27 1 2-85 434 / 2-194 74 5
1-9 66 80 2-86 648 / 2-195 138 4
1-10 33 16 2-87 26 7 2-196 94 6
1-11 154 69 2-88 14 2 2-197 412 /
1-12 299 58 2-89 55 50 2-198B 444 /
1-13 91 74 2-90 22 8 2-199 55 18
1-14 57 52 2-91 49 5 2-200 218 3
1-15 50 15 2-92 79 5 2-201 145 22
1-16 73 16 2-93 16 40 2-202 63 36
1-17 61 56 2-94 1 20 2-203 96 20
1-18 5 18 2-95 19 45 2-204 17 26
1-19 96 93 2-96 85 72 2-206 312 21
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DOHH?2
Vidy DOHH2 | RS&1L | an DOHH2 | RS&11 | o 1l RS4:11
ICso (nM)| ICs0 (nM) ICso (nM) | ICso (nM) D ICs0 (nM)

1-20 170 / 2-97 23 23 | 2-207 402 /
1-21 12 1 2-98 38 17 | 2-208 110 17
1-22 175 47 2-99 20 8 2-209 35 1
1-23 57 20 2-100 31 22 | 2-210 35 7
1-24 41 73 2-102 95 10 | 2-211 92 35
1-25 6 6 2-103 490 16 | 2-212 27 8
1-26 102 12 2-104 173 7 2-213 41 8
1-27 51 / 2-105 51 35 2-214 465 16
2-1 6 1 2-106 19 9 2-215 65 3
2-2 8 2 2-107 22 8 2-216 268 13
2-3A 16 1 2-108 51 16 | 2-217 715 /
2-3B 33 8 2-109 56 11 2-218 507 /
2-4 139 / 2-110 96 2 2-219 662 /
2-5 12 3 2-111 26 28 | 2-220 36 8
2-6 18 2 2-112 15 11 2-221 474 30
2-7 95 72 2-113 20 6 2-222 3 25
2-8 67 14 2-114 48 1 2-223 11 1
2-9 33 10 2-115 38 6 2-224 3 4
2-10 28 9 2-116 83 16 | 2-225 15 2
2-11 53 12 2-117 41 44 | 2-226 48 10
2-12 19 1 2-118 649 11 2-227 6 1
2-13 33 9 2-121 48 36 | 2-228 48 /
2-14 15 4 2-122 660 / 2-229 1 38
2-15 50 20 2-124 649 / 2-230 2 1
2-16 34 2-125 43 19 | 2-231 5 1
2-17 20 2-126 11 5 2-232 1 6
2-18 9 2-127 42 23 | 2-233 13 17
2-19 70 36 2-128 28 20 | 2-234 6 14
2-20 59 29 2-129 16 9 2-235 23 10
2-21 8 1 2-130 26 14 | 2-236 1
2-22 2 1 2-131 39 9 2-237 14
2-23 33 7 2-132 28 2 2-238 18 9
2-24 115 72 2-133 8 1 2-239A 5 1
2-25 10 8 2-134 39 2 2-239B 1 1
2-26 19 6 2-135 186 / 2-240A 5 1
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DOHH2
Vidu DOHH2 | RS4IL 0 DOHH2 | RS&IL | o0 RS4;11
ICso (nM)| ICs0 (nM) ICso (nM) |ICs0 (nM) (D) ICso (nM)
2-27 12 1 2-136 378 /| 2-240B 1 1
2-28 1 1 2-137 139 / 2-241 11 4
2-29 7 1 2-138 166 72 | 2-243 1 9
2-30 8 1 2-139 338 88 | 2-244A 7 3
2-31 18 7 2-142 28 3 | 2-244B 1 3
2-32 34 18 | 2-143 35 35 | 2-245A 1 1
2-33 25 11 | 2-144 14 3 |2-245B 1 1
2-34 41 14 | 2-145 87 1 | 2-246B 13 29
2-35 30 5 2-146 160 / [2247A 19 24
2-36 33 7 2-147 135 16 |2-247B| 36 45
2-37 25 1 2-149 247 50 | 2-248A | 27 35
2-38 27 1 2-150 67 45 | 2-248B 14 64
2-39 33 9 2-151 2 1 2-250 7 1
2-40 36 22 | 2-152 1 1 2-251 44 1
2-41 23 2 2-153 8 1 2-252 83 29
2-42 38 6 2-154 201 24 3-1 3 1
2-43 10 1 2-155 459 66 3-2 13 3
2-44 51 46 | 2-156 6 19 3.3 58 35
2-45 17 12 | 2-157 39 10 3-4 41 12
2-46 7 1 2-158 135 43 3-5 12 8
2-47 12 22 | 2-159 47 29 3-6 14
2-48 9 14 | 2-160 168 95 3.7 31 10
2-49 12 16 | 2-161 20 17 3-8 67 17
2-50 22 9 2-162 325 43 3-9 24 13
2-51 13 10 | 2-163 53 29 | 3-10 32 11
2-52 31 25 | 2-164 16 34 | 3-11 16 11
2-53 543 53 | 2-165 77 / 3-12 120 84
2-54 134 61 2-166 300 82 | 3-13 2 2
2-56 571 41 | 2-167 29 / 3-14 9 4
2-57 392 / 2-168 32 33 3-15 48 13
2-58 868 / 2-169 39 / 3-16 132 33
2-59 730 / 2-170 464 / 3-17 49 19
2-60 82 1 2-171 302 / 3-18 54 20
2-61 444 48 | 2-172 14 / 3-19 1
2-62 230 / 2-173 24 / 3-20 2
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DOHH2 | RS4;11 DOHH2 | RS4;11 DOHH2 RS4;11
Vidu Vidu Vidu 1Cso

ICso (nM)| ICso (nM) ICso (nM) |ICso (nM) (M) 1Cs0 (nM)
2-63 64 12 2-174 23 / 4-1 13 1
2-64 70 25 2-175 139 53 4-2 29 9
2-65 14 20 2-176 547 64 4-3 38 46
2-66 13 18 2-177 119 13 4-4 28 14
2-67 1316 / 2-178 28 / 4-5 232 /
2-68 83 26 2-179 380 18 5-1 17 9
2-70 28 5 2-180 15 8 5-2 25 1
2-71 43 58 2-181 84 45 5-3 12 4
2-72 24 6 2-182 16 3 5-4 13 34
2-73 69 79 2-183 20 4 6-1 73 2
2-74 108 64 2-184 11 3 6-2 264 /
2-75 64 1 2-185 3 1 6-3 185 /
2-76 120 / 2-186 13 1 / / /
2-77 602 50 / / / / / /
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va cac muoi duge dung cua chung.

2. Hop chét theo diém 1, trong d6 hop chét nay la:

NO;

oepel

o>

hoac muoi dugc dung cua no.

3. Hop chét theo diém 1, trong d6 hop chat nay la:
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hodc mudi duge dung cua no.

4. Hop chit theo diém 1, trong d6 hop chat nay la:

hodc mudi dugc dung ctia no.

5. Hop chét theo diém 1, trong d6 hop chét nay la:

o™

hoac muoi dugc dung cua no.

6. Hop chét theo diém 1, trong d6 hop chit nay la:
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hodc muoi dugc dung cua no.

7. Hop chit theo diém 1, trong d6 hop chét nay la:

hodc muoi dugc dung cua no.

8. Hop chit theo diém 1, trong d6 hop chat nay la:

o

hodc muoi dugc dung cua no.

9. Hop chit theo diém 1, trong d6 hop chét nay la:
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hoac mudi dugc dung cua no.

10. Hop chét theo diém 1, trong d6 hop chét nay la:

hodac mudi dugc dung cia no.

11.Hop chat theo diém 1, trong d6 hop chét nay 1a:

NO

’ N /k
N\/\O
ol i
> 0

N

o
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hodc mudi duge dung cua no.

12.Hop chét theo diém 1, trong d6 hop chat nay la:

al

hodc muoi duge dung cua no.

13. Hop chit theo diém 1, trong d6 hop chit nay la:

hodc mudi dugc dung cua no.

14. Dugc phdm chia hop chat theo diém bt ky trong s6 cac diém tir 1 dén 13, hoic
mudi dugc dung cla no, va it nhét mot chat mang dugc dung.
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