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nhu dugc x4c dinh trong ban mo ta. Sang ché con dé cap dén cac hop chét co cong
thue 1-A dung dé diéu tri bénh, rdi loan, hodc tinh trang bénh dap img véi su e

ché protein Bcl-2 nhu bénh ung thu.
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Linh vue ki thuét dwoc dé cap

Sang ché d& cap dén chit (e ché protein Bel-2 va phuong phap tri liéu dé didu
tri bénh, rdi loan hoic tinh trang bénh trong doé sy c ché protein Bcl-2 mang lai loi
ich.

Tinh trang ky thuit ciia sang ché

Su chét té bao theo chwong trinh, qué trinh chét t& bao theo chuong trinh, 1a
qua trinh sinh hoc thiét yéu dbi voi Sur can b'fmg ndi md. O dong vat co v, su chét té
bao theo chuong trinh duoc ching minh 13 ¢6 tac dung didu hoa su phét trién phoi
som. Trong thoi gian sdng vé sau, su chét té bao 1d mot co ché mic dinh ma nhd d6
céc té bao nguy hiém tiém tang, vi du, céc té bao mang khiém khuyét gdy ung thu,
duogc loai bo. Mot s6 con dudng gy chét t& bao theo chwong trinh 13 d3 biét. Mot
trong so cac con dudng gy chét té bao theo chuong trinh quan trong nhét lién quan
dén ho protein Bcl-2, day 1a cac chét didu hoa chinh ciia con dudng ty thé (con duoc
goi 12 "noi tai") gy ra sy chét t& bao theo chwong trinh (xem tai lidu: Danial and
Korsmeyer, Cell 116:205-219 (2004)). Cac ving twong ddng vé cdu trac BH1, BH2,
BH3 va BH4 14 dic trung cla ho protein Bel-2. Ho protein Bcl-2 ¢6 thé dugc phan
loai tiép thanh ba phan ho, tiiy thudc vao sb lugng ving twong ddng ctia mdi protein
va hoat tinh sinh hoc ctia n6, nghia 1a n6 c¢é chirc ning thic day hoic khang lai sy chét

té bao theo chuong trinh hay khong.

Phan nhém thir nhét ciia protein Bel-2 chira cic protein ¢ ca bén ving tuong
d(‘A)ng, nghia 1a BH1, BH2, BH3 va BH4. Tac dung chung cua ching 1a khang lai sy
chét t& bao theo chwong trinh, nghia 13 gift cho t& bao khong bit diu qué trinh chét t&
bao. Cac protein nhu Bcl-2, Bel-w, Bel-xL, Mcl-1, va Bfl-1/A1 1a thanh vién cua phan
nhém thir nhit nay. Cac protein thudc phan nhom thir hai cia protein Bcel-2 chra ba
ving tuong déng BH1, BH2, va BH3, va c6 tic dung thiic day qué trinh chét té bao

theo chuong trinh. Hai protein chinh dai dién cho phan nhém tht hai nay 1a Bax va
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Bak. Phan nhom tht ba ctia protein Bcl-2 gdm cac protein chi chira ving BH3 va cac
thanh vién cua phan nhém nay thudng duge goi la "protein chi chira BH3". Hiu qua
sinh hoc ctia ching dbi vai té bao 1a thic dAy qua trinh chét t& bao theo chuong trinh.
Céc protein Bim, Bid, Bad, Bik, Noxa, Hrk, Bmf, va Puma la cac vi du vé phén nhém
protein tht ba nay. Co ché chinh x4c ma nho d6 cac protein thudce ho Bel-2 didu hoa
qua trinh chét té bao vAn chua duogc biét hoan toan. Theo mot gia thuyét vé tac dung
diéu hoa qua trinh chét t& bao ctia cac protein thudc ho Bcl-2, protein chi chira BH3
dugc phan loai tiép thanh "chét hoat hoéa", vi du, protein Bim va Bid, hodc "chét gay
man cam", vi du, c4c protein Bad, Bik, Noxa, Hrk, Bmf, va Puma, tuy thudc vao churc
ning didu hoa ctia chiing.

Mbt trong sb cac yéu tb quan trong dé dat dugc sy can bang ndi md lé dat duogc
su can bang tuong tac gifta ba phan nhom protein Bcl-2 trong té bao. Cac nghién ctru
dd 1am séng té co ché ma nho d6 céc phan nhém protein thude ho Bel-2 thue day qua
trinh chét té bao theo chuwong trinh va khang lai qué trinh chét té bao theo chwong
trinh tuong tic dé cho phép té bao tham gia vao qud trinh chét t& bao theo chuong
trinh. Sau khi nhan dugc tin hiéu ndi bao hodc ngoai bao trong té bao, su hoat hoa
protein chi chira BH3 sau dich ma hodc phién ma xay ra. Cac protein chi chtra BH3 la
chét gdy cam tng chu yéu cta dong thac chét té bao theo chuong trinh bao gom, su
hoat hoa céc protein thic ddy qua trinh chét té bao theo chuong trinh Bax va Bak trén
mang ty thé trong té bao theo mot bude. Khi sy hoat héa protein Bax va/hodc Bak da
duoc gin v6i mang ty thé hodc di chuyén dén mang nay, protein Bax va/hodc Bak
oligome hoa 8 tao ra su thdm thiu mang ngoai ty thé (mitochondrial outer membrane
permeabilization: MOMP), su giai phong sic td té bao C, va su hoat hoa xudi dong
caspaza hiéu ung, dé cudi cuing dan dén sy chét té bao theo chuong trinh trong té bao.
Mot sb nha nghién ctru gia thuyét ré‘mg mot sb protein chi chta BH3, vi du, Puma,
Bim, Bid, 12 "chit hoat héa" & chd céc protein nay truc tiép gin két cac protein thuc
diy qué trinh chét té bao theo chuong trinh Bax va Bak dé khoi mao MOMP, trong
khi céc protein chi chira BH3 khac, vi dy, Bad, Bik va Noxa, 1a "chét gay man cam"
va gian tiép gay ra sy oligome hoa Bax va Bak bing cach gan két cac protein khang
lai qua trinh chét té bao theo chuong trinh, vi du, Bcl-2, Bel-xL, Bel-w, Mcl-1, va thay

thé va "giai phong" protein chi chira BH3 lam "chét hoat hoa", sau do, protein nay gén

2/134



42320

két v&i cac protein thic dAy qua trinh chét té bao theo chwong trinh va hoat hoa ching,
vi dy, Bax, Bak, dé gy chét té bao. Cac nghién ctru khac goi ¥ rang céc protein khang
lai qué trinh chét té bao theo chuong trinh gan két va chelat hoa truc tiép Bax va Bak
va tit ca céc protein chi chira BH3 diéu hoa su twong tac nay béng cach gan két voi
cac protein khang lai qua trinh chét té bao theo chuong trinh, vi du, Bcl-2, Bel-xL,
Bel-w, Mcl-1, dan dén su gidi phong Bax va Bak. Xem tai liu: See Adams and Cory,
Oncogene 26:1324-1337 (2007) va Willis ef al., Science 315:856-859 (2007). Mac du
c4c tuong tac chinh xac ma nhd do céc protein thudc ho Bel-2 khang lai qua trinh chét
té bao theo chuong trinh va thic ddy qué trinh nay diéu hoa su chét té bao theo
chwong trinh van dang dugce danh gid, co nhiéu bang ching khoa hoc cho thdy rang
cac hop chat tic ché su gén két protein chi chira BH3 v6i céc protein thudc ho Bel-2
khang lai qué trinh chét té bao theo chuong trinh s& thic dy su chét t& bao theo
chuong trinh trong té bao.

Céc con dudng giy chét té bao theo chuong trinh bi r6i loan duoc cho 1a lién
quan dén bénh 1y hoc cta nhiéu bénh quan trong nhu cac bénh thodi hoa than kinh (su
chét té bao theo chuong trinh dugc diéu hoa tang), vi du nhu bénh Alzheimer; va céac
bénh tang sinh (su chét té bao theo chuong trinh duoc diéu hoa giam) vi du nhu bénh
ung thu, bénh ty mién va cac tinh trang tién huyét khéi.

Su chét té bao theo chuong trinh dugc diéu hoa giam (va cu thé hon 13 ho cac
protein Bcl-2) co lién quan dén su khdi phat tinh trang 4c tinh cua bénh ung thu. Vi
du, nghién ctu da cho thdy ring céc protein khang lai qua trinh chét € bao theo
chuong trinh Bcl-2 va Bel-xL, dugc biéu hién qua mc trong nhiéu loai bénh ung thu.
Xem tai liéu: See Zhang, Nature Reviews Drug Discovery 1:101 (2002); Kirkin et al.,
Biochimica et Biophysica Acta 1644:229-249 (2004); va Amundson et al., Cancer
Research 60:6101-6110 (2000). Tac dung cua su diéu hoa giam nay la sy sbng sot cua
cac té bao da bién ddi, néu khong thi cac té bao s& bi chét té bao theo chuong trinh &
diéu kién binh thuong. Sy 1dp lai cac khiém khuyét nay di kém vé6i sy tang sinh khong
duoc diéu hoa dugc cho 1a diém bt diu cua phat trién bénh ung thu. Ngoai ra, nghién
ctru d3 cho thiy ring cic protein chi chira BH3 c6 thé ¢ tac dung lam chét tc ché
khéi u khi duge biéu hién & dong vat bi bénh.

Céc phat hién nay co thé tao ra cac chién lugc mdi trong viéc phat hién dugc
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chat huéng dich bénh ung thu. Néu phan tir nho c6 thé bét chude hiéu qua cta cac
protein chi chira BH3 ¢6 thé di vao té bao va khic phuc duoc su biéu hién qua mirc
cua protein khang lai qua trinh chét té bao theo chwong trinh, né cling c6 thé diéu
chinh lai qué trinh chét té bao theo chuong trinh. Chién luge nay c6 thé c6 wu diém l1a
c6 thé lam giam vin dé khang thudc, van dé nay thudong 1a hau qué cua su diéu hoa
giam qua trinh chét té bao theo chuong trinh (su sdng st bét thuong). Céc chién lugc
diu tri & huéng dich Bcl-2 va Bel-Xp ¢ bénh ung thu dé phuc hdi tinh man cam cia
té bao va khic phuc su khang lai cua té bao ung thu véi sy chét t& bao theo chuong
trinh da duoc xem xét. Xem tai liéu: Adams et al., Science 281:1322 (1998) va Reed,
Adv. Pharmacol. 41:501 (1997); Reed et al., J. Cell. Biochem. 60:23 (1996).

Céc tiéu ciu ciing chtra by may gy chét té bao theo chuong trinh can thiét, vi
du, Bax, Bak, Bcl-xL, Bcel-2, sic tb té bao c, caspaza-9, caspaza-3 va APAF-1, dé thuc
hién qué trinh chét té bao theo chuong trinh thong qua con duong chét té bao theo
chuong trinh ndi tai. Médc du sy san sinh tiéu cdu luu thong 12 mot qua trinh sinh ly
binh thuong, nhiéu bénh do hoidc bi ning thém boi tinh trang thira tiéu cau hodc su
hoat hoa khong mong muén cta tidu ciu. Dilu nay goi ¥ ring céc chét diéu tri c6 kha
nang e ché cac protein khang lai qua trinh chét té bao theo chuong trinh & cac tiéu
cAu va lam giam sd luong tiéu cau ¢ dong vat co vu ¢d thé hitu ich trong viéc diéu tri
tinh trang tién huyét khéi va cac bénh dugc dic trung boi tinh trang thira tiéu cau hodc
su hoat héa tiéu cdu khong mong mudn.

Chét bit chudc protein chi chira BH3 1 phén t&r nhd nhu ABT-737 va ABT-
263 gin két chit ché véi phan nhom cua céc protein Bel-2 khang lai qua trinh chét té
bao theo chuong trinh bao gbém Bel-2, Bel-w va Bel-xL, va gan két yéu v6i Mcl-1 va
Al. Céc phan t nhé nay duge thir nghiém trong cac nghién ctu trén dong vat va cd
hoat tinh gy doc té bao trong mot s6 mo hinh md ghép khac loai dudi dang chét duy
nhét cling nhu lam gia tang hiéu qua cuia nhiéu chét hoa tri liéu d6i voi cac md hinh
mo ghép khéc loai khac khi duge st dung két hop. Xem tai liéu: Tse, C. et al., Cancer
Res 68: 3421-3428 (2008) va van Delft, M. F. et al., Cancer Cell 10:389-399 (2000).
Céc nghién ciru in vivo nay goi y tinh hitu ich tiém nang ca cac chét tc ché protein
thudc ho Bcl-2 khang lai qua trinh chét té bao theo chuong trinh dé diéu tri cac bénh

lién quan dén con dudng chét té bao theo chuong trinh bi réi loan diéu hoa. ABT-199
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(Venetoclax) 1a chét wrc ché Bel-2 hitu hidu da dugc Co quan quan ly thuc phim va
duoc pham My cap phép dé didu tri bénh bach ciu dang lymphd man tinh. Xem tai
lidu: Cang et al., Journal of Hematology & Oncology 8:129 (2015) va Souers et al.,
Nature Medicine 19:202-208 (2013).

Mitc do biéu hién tu nhién ctia cac thanh vién protein thudc ho Bel-2 khang lai
qué trinh chét t& bao theo chuong trinh thay déi trong céc loai t& bao khic nhau. Vi
du, & cac tiéu cau non, protein Bel-xL dugc biéu hién & muc cao va déng vai trd quan
trong trong viéc diéu hoa su chét té bao (chu ky séng) clia céc tiéu cau. Ngoai ra, &
mot s6 loai bénh ung thu, su sbng cua té bao ung thu dugc cho 1a do su r6i loan diéu
hoa ctia con dudng chét té bao theo chuong trinh gay ra boi su biéu hién qua mic cla
mot hodc nhiéu thanh vién thudce ho protein Bel-2 khang lai qua trinh chét té bao theo
chuong trinh. Do vai trd quan trong ctia ho protein Bcl-2 trong viéc didu hoa su chét té
bao theo chuong trinh & ci té bao ung thu va té bao binh thudng, nghia 1a t& bao
khéng ung thu va sy thay d6i da biét rd giita cac loai té bao cla sy biéu hién protein
thudc ho Bel-2, c6 1ot néu c6 chat e ché phan tir nho hudng dich chon loc va tdt hon
1a gén két v6i mot loai hodc phan nhom cua (cac) protein Bel-2 khang lai qua trinh
chét té bao theo chuong trinh, vi du, gén két v&i thanh vién thuoc ho Bcel-2 khang lai
qué trinh chét té bao theo chuong trinh dugc biéu hién qua mtic & mot loai bénh ung
thu nhit dinh. Hop chit chon loc nay ciing c6 thé tao ra mot s6 vu diém trong viéc
thiét 1ap 1am sang, vi du, b%mg cach tao ra tinh linh hoat dé lya chon ché do dung lidu,
giam tac dung gay doc d6i vai dich ¢ té bao binh thuong, ngoai cac uu diém khac, vi
du, sy gidm lymphd bao quan st dugc ¢ chudt bi thiéu hut Bcl-2. Xem tai liéu:
Nakayama, K. ef al. PNAS 91:3700-3704 (1994).

Do d6, van can ¢ céac phén t& nhé Gc ché chon loc hoat tinh cuia mot loai hodc

phén nhom protein Bcl-2 dé diéu tri cac bénh ting sinh qua murc nhu bénh ung thu.

Ban chét ky thuit ciia sang ché

Theo mot khia canh, sang ché dé cap dén cac hop chét duogc thé hién bang cong
thitc bat k¥ trong s6 cac cong thire I-A hodc I-VIII, dudi day, va cac mudi va solvat
duoc dung, vi du, hydrat, ctia chung, dugc goi chung & déy 1a "hop chét theo sang

r
An

ché".
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Theo khia canh khac, sang ché d& cap dén dugc pham chtra hop chat theo sang
ché va mot hodc nhiéu chit mang duoc dung.

Theo khia canh khac, sang ché md ta phuong phap tc ché cac protein Bcl-2, vi
dy, Bcl-2, Bel-w, Bel-xL, Mcl-1, va Bfl-1/A1, hoéc hdn hop bét ky cua chung ¢ dbi
tuong, vi du, ngudi, bao gém budc cho ddi twong nay st dung luong hitu hi€u cua it
nh4t mot hop chét theo séng ché.

Theo khia canh khac, sang ché mo ta phuong phap diéu tri hoic phong ngira
céc bénh, rdi loan hodc tinh trang bénh, vi du, bénh ting sinh qua mac, vi duy, bénh
ung thu, vi dy, bénh ung thu phdi t& bao nho, u lymphd khdng Hodgkin (non
Hodgkin's lymphoma: NHL), bénh bach cau tiy bao cap tinh (acute myelogenous
leukemia: AML), bénh bach cdu dang bach huyét (hoic té bao lymphd) man tinh
(chronic lymphoid leukemia hodc chronic lymphocytic leukemia: CLL), hodc bénh
bach cau nguyén bao lymphd cap tinh (acute lymphoblastic leukemia: ALL), & dbi
tuong dap ung voi su Gc ché cac protein Bel-2 , vi du, Bel-2 va/hodc Bel-xL, bao gém
bude cho dbi tuong nay st dung lugng hitu hiéu c6 tac dung didu tri ctia hop chét theo
sang ché.

Theo khia canh khéc, sang ché md ta viéc st dung hop chit theo sang ché lam
chét trc ché ctia mot hodc nhiéu protein Bel-2, vi du, Bel-2 va/hodc Bel-xL.

Theo khia canh khéc, sang ché mo ta viéc st dung hop chét theo sang ché lam
chét @e ché protein Bel-2.

Theo khia canh khéc, sang ché md ta viéc st dung hop chit theo sang ché lam
chét e ché protein Bel-xL.

Theo khia canh khéc, sang ché d& cép dén dugc phdm dung dé diéu tri cac
bénh, rbi loan hodc tinh trang bénh dap tng véi su trc ché céc protein Bel-2, vi dy,
Bel-2 va/hodce Bel-xL, trong d6 duoc pham nay chira lugng hitu hiéu c6 tac dung didu
tri cua hop chét theo sang ché tuy y dugc tron voi mot hoac nhiéu chét mang duoc
dung.

Theo khia canh khac, sang ché dé cap dén hop chit theo sang ché ding dé didu
tri hodc phong ngtra bénh, r6i loan hodc tinh trang bénh, vi dy, bénh tang sinh qua
muec, vi du, bénh ung thu, & déi tuong, vi du, nguoi.

Theo khia canh khéc, sang ché dé cap dén hop chét theo sang ché dung dé san
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xuét thube dung dé diéu tri bénh, r6i loan hoic tinh trang bénh, vi dy, bénh ting sinh
qua murc, vi du, bénh ung thu, ¢ d6i tugng, vi du, nguoi.

Theo khia canh khéc, sang ché dé cap dén kit chira hop chét theo séng ché.

Theo khia canh khéc, sang ché dé cap dén kit chtta hop chit theo sang ché va
chit diéu tri tht hai hitu ich trong viéc didu tri bénh, rbi loan hoic tinh trang bénh
quan tdm, va bao goi c6 hudng dan st dung dé diéu tri bénh, r6i loan hodc tinh trang
bénh nay.

Theo khia canh khéc, sang ché dé cap dén dugc phim chta: (a) hop chét theo
sang ché; (b) chét co hoat tinh diéu tri tht hai; va (c) tuy ¥, ta dugc va/hodc chit mang
dugc dung.

Céc phuong an va uu diém khac cua sang ché s& dugc néu mot phin trong phan
mo ta sau day, va duoc thé hién trong phén mo ta, hodc co thé duoc biét béng cach
thuc hanh sang ché. C4c phuong an va uu diém nay ctia sang ché s& dugc thuc hién va
dat duoc béng cac yéu t6 va to hop dugc néu cu thé trong phén yéu cu bao hod kém
theo.

Cén hiéu rdng ca phan ban chét k¥ thuat ctia séng ché trén day va phan mb ta
chi tiét sau day chi dé vi du va giai thich, va khong lam gii han pham vi ctia sang ché

nay.

M ta viin tit cac hinh vé

Fig.1 1a hinh anh minh hoa (phép phan tich thdm tach phuong Tay) thé hién
mirc d6 biéu hién cia PARP, caspaza-3 dugc phéan cit, va Bel-2 trong cdc md khéi u
ctia md ghép khéc loai RS4;11 thu dugce tir chudt sau khi stt dung hop chét theo sang
ché va ABT-199.

Fig.2 1a hinh anh minh hoa (phép phén tich thdm tach phuong Tay) thé hién su
biéu hién ciia PARP va caspaza-3 trong cac md khéi u cia md ghép khac loai RS4;11
thu dugc tir chuot sau khi st dung hop chét theo sang ché.

Fig3 12 db thi dudng thé hién hoat tinh khang u ctia hop chét s6 6 trong md
hinh mé ghép khac loai & bénh bach cau RS4;11.

Fig4 la dd thi duong thé hién trong luong cta chudt sau khi st dung hop chét
s6 6 trong mo hinh mo ghép khac loai & bénh bach cau RS4;11.
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M6 ta chi tiét sang ché

Hop chét theo sang ché c6 tac dung tc ché cac protein Bcel-2, vi du, Bel-2
va/hodc Bcl-xL. Do dic tinh nay, hop chét theo sang ché hitu ich dé diéu tri hodc
phong ngtlra cac bénh, 61 loan hodc tinh trang bénh, vi du, bénh ting sinh qua muc, vi
du, bénh ung thu, dap Gng voi sy e ché céac protein Bcl-2 & dbi twong. Cac bénh ung
thu dap tng véi su e ché cac protein Bcl-2 bao gbm, nhung khong chi gidi han &,
bénh ung thu phdi té bao nho, NHL, AML, CLL, va ALL.

Theo mot phuong an, hop chét theo sang ché 13 hop chét c6 cong thirc I-A:
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N
hi N"H
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O R1b
Cl

hoic mudi hoic solvat duge dung cua nd, trong do:

I-A,

A duogc chon tir nhoém bao gdm cac nhoém c6 cong thire:
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‘z%_ R22 i%. ‘7??_ N

A-1 , A-2 , A-3 ;
R? R? R Ref R?
_N N N
o e B Doy
. Lo S, oy o
A-4 A-5 A-6 A-7

9 > S S

8/134



42320 9/134

E 1a nguyén tt cacbon va == la lién két doi; hodc

E 14 -C(H)- va === la lién két don; hodc

E la nguyén t nito va === 1a lién két don;

Mdi nhom X!, X2, va X3 doc 1ap duge chon tr nhom bao gobm -CR3= va
N=:

R!z va R'® clng v6i nguyén tir cacbon ma ching gdn vao tao thanh nhom
xycloalkyl tuy y dugc thé ¢6 3, 4, hodc 5 canh; hodc

R!2 va R!® cung v6i nguyén tir cacbon ma chung gin vao tao thanh nhom
heteroxyclo tuy y dugc thé ¢6 4 hodc 5 canh;

R? duoc chon tir nhom bao gdm -NO, -SO2CHs, va -SO2CF3;

R?* dugc chon tir nhom bao gém hydro va halogen;

R3 duge chon tir nhém bao gdm hydro, -CN, -C=CH, va -N(R**)(R*);

R* duoc chon tir nhom bao gdm Ci.6 alkyl tiry y duoc thé, Cs.6 xycloalkyl tiiy ¥
duoc thé, heteroxyclo, heteroalkyl, (xycloalkyl)alkyl, va (heteroxyclo)alkyl;

R* duoc chon tir nhom bao gdm hydro va Ci.4 alkyl;

R’ dugc chon tir nhom bao gdm Ci6 alkyl tuy y dugc thé, heteroxyclo,
heteroalkyl, (xycloalkyl)alkyl, va (heteroxyclo)alkyl;

M?di nhém RS2, RO, R, R, va R® doc 1ap duge chon tir nhém bao gbm hydro,
Ci¢ alkyl tuy y duoc thé, Cs.¢ xycloalkyl tuy y duoc thé, aryl tiy y duogc thé,
heteroaryl tuy y dugc thé, heteroxyclo, heteroalkyl, (xycloalkyl)alkyl, va
(heteroxyclo)alkyl;

M>3i nhom R va R% doc 1ap duoc chon tir nhém bao gém hydro, Ci4 alkyl, va
halogen;

R’ dugc chon tr nhém bao gom Ci alkyl tuy y duoc thé, heteroxyclo,
heteroalkyl, (xycloalkyl)alkyl, va (heteroxyclo)alkyl; va

R® dugc chon tir nhém bao gom hydro va halogen.

Theo phuong an khac, hop chéit theo sang ché 1a hop chét c6 cong thuc I-A,

-9-



trong do:

A dugc chon tir nhém bao gém A-1, A-2, A-3, A-4, A-5, A-6, A-7, A-8, va A-
9;

R* duoc chon tir nhém bao gdm Ci alkyl thy y duoc thé, heteroxyclo,
heteroalkyl, (xycloalkyl)alkyl, va (heteroxyclo)alkyl; va

mdi nhom RS RO, R, R, va R doc 1ap duoc chon tir nhom bao gdm hydro,
Cis alkyl tuy y duoc thé, heteroxyclo, heteroalkyl, (xycloalkyl)alkyl, va
(heteroxyclo)alkyl.

Theo phuong an khéc, hop chit theo sang ché 1a hop chat c6 cong thirc I:

R1a
sat
Cl

hodc mubi hodc solvat dugc dung cta no, trong do:

E la nguyén tr cacbon va === la lién két doi; hodc

E 14 -C(H)- va == 1a lién két don; hodc

E la nguyén tr nito va === la lién két don;

R!2 va R'® cung véi nguyén tir cacbon ma ching gdn vio tao thanh xycloalkyl
tuy y duoc thé ¢6 3, 4, hodc 5 canh; hodc

R!2 va R'® cling v6i nguyén tir cacbon ma chung gin vao tao thanh heteroxyclo
tuy y dugce thé c6 4 hoic 5 canh;

R? duge chon tir nhém bao gdbm -NO2, -SO2CHs, va -SO2CF3;

R® duoc chon tir nhém bao gdm hydro, -CN, -C=CH, va -N(R**)(R*);

R* dugc chon tr nhom bao gdm Ci alkyl tuy y dugc thé, heteroxyclo,
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(xycloalkyl)alkyl, va (heteroxyclo)alkyl; va
R* duge chon tr nhom bao gdbm hydro va Ci.4 alkyl.

Theo phuong an khac, hop chit theo sang ché 14 hop chit c6 cong thirc 11

‘Y
Cl I1,

hoic mudi hodc solvat duge dung cia no, trong d6 Y dugc chon tu nhém bao g6m -
CH,- va -O-, va R? va R* dugc dinh nghia nhu trong cong thuc I.
Theo phuong an khac, hop chét theo sang ché 1a hop chét c6 cong thire IIT:

hoac mudi hodc solvat duoc dung cia nd, trong d6 Y dugc chon tur nhom bao gém -
CHo- va -O-, va R? va R* dugc dinh nghia nhu trong cong thuce L.
Theo phuong an khac, hop chét theo sang ché 1a hop chét c¢6 cong thirc IV:
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hoac mubi hodc solvat dugc dung cta nd, trong d6 Y duge chon tir nhom bao gém -
CH,- va -O-, va R? va R* duoc dinh nghia nhu trong cong thuc L.
Theo phuong an khac, hop chét theo sang ché 1a hop chét ¢6 cong thirc V:

@)
O:S/A

I

|
Os_-NH
x2 _x3 | Z

A\
R
N
)

-
cl V,

hoiic mudi hodc solvat dugc dung cta no, trong d6 Y dugc chon tir nhom bao gf“)m -
CH.- va -O-, va A, X!, X2, va X3 dugc dinh nghia nhu trong cong thirc I-A.
Theo phuong an khac, hop chit theo sang ché 1a hop chét c6 cong thire VI:

-12 -



N
g “NH ,—NH
0 ]N\ /l
N
= o N
)
N

VI,
hoac mudi hodc solvat dugc dung cua no, trong d6 Y dugc chon tir nhém bao gém
-CHs- va -O-, va A duoc dinh nghia nhu trong Cong thtre I-A.

Theo phuong an khac, hop chét theo sang ché 12 hop chat c¢6 cong thie I-A, V,
hodc VI, hodc mudi hodc solvat duoc dung ctia no, trong do A 1a A-1.

Theo phuong an khac, hop chét theo sang ché 1a hop chét c6 cong thic I-A, V,
hoac VI, hodc mudi hodc solvat dugc dung cua no, trong do A 1a A-2.

Theo phuong an khac, hop chét theo sang ché 13 hop chét c6 cong thic I-A, V,
hodc VI, hodc mudi hodc solvat dugc dung cua no, trong do A la A-3.

Theo phuong an khac, hop chét theo sang ché 1a hop chét c6 cong thic I-A, V,
hodc VI, hodc mudi hoic solvat dugc dung cua nd, trong do A 1a A-4.

Theo phuong an khéc, hop chét theo sang ché 1a hop chét c6 cong thic I-A, V,
hodc VI, hoac mudi hodc solvat duge dung cua no, trong do A 1a A-5.

Theo phuong an khéac, hop chit theo sang ché 1a hop chét c6 cong thic I-A, V,
hoac VI, hodc mudi hodc solvat dugc dung cua nd, trong do A 1a A-6.

Theo phuong an khac, hop chét theo sang ché 13 hop chét c6 cong thic I-A, V,
hoac VI, hodc mubi hodc solvat duge dung cua no, trong d6 A 1la A-7.

Theo phuong an khac, hop chit theo sang ché 13 hop chét ¢6 cong thirc I-A, V,
hodc VI, hoac mudi hodc solvat dugc dung cua no, trong do A la A-8.

Theo phuong an khac, hop chét theo sang ché 1a hop chét c6 cong thic I-A, V,
hoac VI, hodc mudi hodc solvat dugc dung cuia no, trong do A 1a A-9.

Theo phuong an khéc, hop chét theo sang ché 1a hop chét c6 cong thic I-A, V,

hoac VI, hoac mudi hoic solvat dugc dung cua nd, trong do A la A-10.
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Theo phuong 4n khac, hop chét theo sang ché 1a hop chét c6 cong thirc VII:

Cl VII,
hoic mudi hodc solvat duoc dung cta no, trong d6 Y dugc chon tir nhom bao gbm
-CHy- va -O-, va X!, X2, X3, R?, va R** dugc dinh nghia nhu trong cong thuc I-A.

Theo phuong an khéc, hop chét theo sang ché 1a hop chét c6 cong thirc I-A, V,
hodc VIL, hoac mudi hoic solvat duge dung ciia nd, trong dé mdi nhom X!, X2, va X3
la -CH=.

Theo phuong an khéc, hop chét theo sang ché 14 hop chét ¢6 cong thirc I-A, V,
hodc VII, hoac mubi hodc solvat duoc dung cta no, trong do X! 1a -CF=, va mdi
nhom X? va X3 1a -CH=.

Theo phuong an khac, hop chit theo sang ché 1a hop chét c6 cong thirc I-A, V,
hosic VIL, hodc mubi hodc solvat duge dung cia nd, trong do mdi nhom X! va X3 1a
-CH=, va X?1a -CF=.

Theo phuong an khdc, hop chit theo sang ché 14 hop chét c¢6 cong thic I-A, V,
hodc VIL hodc mubi hoic solvat duge dung cua nd, trong do mdi nhom X! va X? 1a
-CH=, va X® 1a -CF=.

Theo phuong an khac, hop chit theo sang ché 1 hop chét co cong thirc I-A, V,
hodc VII, hoac mudi hodc solvat dugc dung cua no, trong doé X! [a -N=, va mbi nhém
X?vaXx3®la-CH=

Theo phuong an khéc, hop chit theo sang ché 1a hop chét ¢6 cong thirc I-A, V,

hodc VIIL, hoic mudi hodc solvat duge dung ctia nd, trong do mdi nhom X' va X3 1a
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-CH=, va X*1a -N=.

Theo phuong an khac, hop chit theo sang ché 12 hop chét c6 cong thic I-A, V,
hodc VII, hodc mudi hodc solvat duge dung ctia no, trong dé mdi nhom X' va X2 1a
-CH=, va X*® 1a -N=.

Theo phuong én khéc, hop chét theo sang ché 1a hop chét c6 cong thirc bét ky
trong sb cac cobng thie H-VII, hodc mudi hoic solvat dugc dung ctia no, trong do Y 1a
-O-.

Theo phuong an khéc, hop chit theo sang ché 12 hop chét c6 cong thirc bét ky
trong 36 cac cong thirc TI-VII, hodc mubi hodc solvat duge dung ctia nd, trong do Y 12
-CHa-.

Theo phuong an khéac, hop chit theo séang ché 14 hop chét c6 cong thic bét ky
trong s6 cac cong thire I-A hodc I-VIIL, hodc mudi hodc solvat duoc dung cta no,
trong d6 R%1a -NOs.

Theo phuong an khac, hop chit theo sang ché 1a hop chét c6 cong thirc bét ky
trong s6 céac cong thue I-IV, hodc mudi hoidc solvat dugc dung cia nd, trong do R

duogc chon tr nhém bao gom cac nhom co6 cong thirc:

TS GRS G
0 o "
o 0y Mo
“ P
AQJ \QJ | %LLAOO o O ,
EAOD , %/U . a/\GN o

\OO va ”R/Y\O

Theo phuong an khéc, hop chét theo sang ché 1a hop chat c6 cong thirc bét ky

o

trong s6 cac cong thic I-A hodc V-VII, hodc mudi hodc solvat duoc dung cla no,
trong d6 mdi nhom R*, R3, R®, va R” doc 1ap duge chon tir nhém bao gdm cac nhém

c6 cong thirc sau:

-15 -
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Theo phuong an khéc, hop chit theo sang ché 1a hop chét c6 cong thirc VIIL:

NO, |,
\R4a
0O
O:g R2a
|
(@) NH
(@)
o
~
N
N"H
)
N

Cl I

hodc mudi hodc solvat duge dung cta nd, trong d6 R** 1a hydro hogc floro va R*A

VIIIL,

duoc dinh nghia nhu trong cong thirc I-A.
Theo phuong an khéac, hop chit theo sang ché 1a hop chét c¢6 cong thire VIIL,
hodc mubi hoic solvat duge dung cla no, trong do R** duogc chon tir nhom bao gém

cac nhom cé cong thuc:

- 16 -
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Theo phuong an khac, hop chit theo sang ché 1a hop chét duogc chon tir mot

hodc nhiéu hop chit dugc thé hién trong Bang 1, hodc mudi hodc solvat dugc dung

17/134

cta no.
Bang 1
Hop ,
chat Cau trie Tén
)
NO:
N
O:S”O/©/ }O
(0] rllH 0
O™ (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
1 m nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-
y H y1)oxy)-4-(1-((6-(4-clophenyl)spiro[3.5non-6-en-7-
ylmetyl)-1,2,3,6-tetrahydropyridin-4-yl)benzamit
N
(J kb
cl
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NO; |,
N
0]
04
O 9 | 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
Om clophenyl)-2-oxaspiro[3.5]non-6-en-7-
NN yl)metyl)piperazin-1-yl)-N-((3-nitro-4-(((tetrahydro-
[N] 2H-pyran-4-
N yl)metyl)amino)phenyl)sulfonyl)benzamit

NH
Om 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
P clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-

N 1-y1)-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-
[ ] yl)metyl)amino)phenyl)sulfonyl)benzamit
N
~ o
cl
NO,
0
O:SH

Oy -NH
o)
Eir m 2-((lH-pyrol.o[2,3-b]pyridin-5-y1)0xy)-4-(£}-((6-(fl—

N"N clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
[N] 1-y1)-N-((3-nitrophenyl)sulfonyl)benzamit
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o (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
m nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-

NN yDoxy)-4-(1-((6-(4-clophenyl)-2-oxaspiro[3.5 non-6-
7 en-7-yl)metyl)-1,2,3,6-tetrahydropyridin-4-
N yl)benzamit
°
cl

0
Os_-NH o—>
O N (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
m nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-
N H yl)oxy)-4-(4-((6-(4-clophenyl)spiro[3.5]non-6-en-7-
[ j yl)metyl)piperazin-1-yl)benzamit
N
o o
cl
NO, H
N
=B
O:éj
° N:) © 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
m clophenyl)spiro[3.5]non-6-en-7-yl)metyl)-1,2,3,6-
NN tetrahydropyridin-4-y1)-N-((3-nitro-4-(((tetrahydro-
Z 2H-pyran-4-
N yDmetyl)amino)phenyl)sulfonyl)benzamit
h

NH
@ \ (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
m nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-(4-((6-(4-clophenyl)-2-oxaspiro[3.5]non-6-
en-7-yl)metyl)piperazin-1-yl)benzamit
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2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
clophenyl)-2-oxaspiro[3.5]non-6-en-7-yl)metyl)-
1,2,3,6-tetrahydropyridin-4-yl)-N-((3-nitro-4-
(((tetrahydro-2H-pyran-4-
yl)metyl)amino)phenyl)sulfonyl)benzamit

2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
1-y1)-N-((4-(metylamino)-3-

10
N
[ j nitrophenyl)sulfonyl)benzamit
N
-~ o
cl
NO,
N
o
O:S”
Os_NH
O N 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
1 m clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
1-y1)-N-((4-(dimetylamino)-3-

nitrophenyl)sulfonyl)benzamit

12

2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperidin-4-
y1)-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-
yl)metyl)amino)phenyl)sulfonyl)benzamit
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(R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-

N
13 N voH yl)oxy)-4-(4-((6-(4-clophenyl)spiro[3.5]non-6-en-7-
[N] ylmetyl)piperazin-1-yl)benzamit
-~ P
cl
NO, |,
N
194
O:S”
OxNH d
NP 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
14 m clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
N " 1-y1)-N-((3-nitro-4-((tetrahydro-2H-pyran-4-
[Nj yl)amino)phenyl)sulfonyl)benzamit
Sy
Cl
NO,
N
O
O:é’
O NH NH
O 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
15 m clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
N " 1-y1)-N-((3-nitro-4-((piperidin-4-
[N] ylmetyl)amino)phenyl)sulfonyl)benzamit
S
Cl
O \
. ,,O
NH
NN 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
16 m clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
H

1-y1)-N-((4-(((1-metylpiperidin-4-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)benzamit

221 -
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Os_NH N
0
T s
NZ TN

2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-

17 N M 1-y1)-N-((3-nitro-4-(((1-(tetrahydro-2H-pyran-4-
[ j yl)piperidin-4-
N yl)metyl)amino)phenyl)sulfonyl)benzamit
s
Cl
NO,
N
O
0=¢
Os_NH N
o b 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
m ° | clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
N 1-y1)-N-((3-nitro-4-(((1-(oxetan-3-yl)piperidin-4-
[N] yl)metyl)amino)phenyl)sulfonyl)benzamit
ch
Cl
NO, |,
N
o
0=¢
O _NH °
NN 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
19 m clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
N ; 1-y1)-N-((3-nitro-4-((oxetan-3-
[Nj ylmetyl)amino)phenyl)sulfonyl)benzamit
S
Cl
NO,
Ji‘jm
O:S/(')
O -NH
Om 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
20 NN clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-

1-y1)-N-((4-xyano-3-nitrophenyl)sulfonyl)benzamit

S22 -
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&Om 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
21 T NN clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-
[N] 1-y1)-N-((4-etynyl-3-nitrophenyl)sulfonyl)benzamit
oo
Cl

Theo phuong an khac, hop chét theo sang ché 1a hop chit duoc chon tir mot

hodc nhiéu hop chét duoc thé hién trong Bang 1-A, hodc mudi hodc solvat dugc dung

cta no.
Bang 1-A
Hop ,
chgﬁt Cau tric Tén
s0
NOz F O/—/O—
eosd
e 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
22 Ly yl)metyl)piperazin-1-yl)-N-((3-flo-2-(2-(2-
[Nj metoxyetoxy)etyl)-4-nitro-2H-indazol-6-
\ yl)sulfonyl)benzamit
o
cl .
O:é’ NCO
0 _NH 0 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
PN ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
23 m yDmetyl)piperazin-1-yl)-N-((7-nitro-3-o0xo-
N " 2-(tetrahydro-2H-pyran-4-yl1)-2,3,3a,7a-
[N] tetrahydro-1H-isoindol-5-
yl)sulfonyl)benzamit
o
Cl
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NO,
0
o™ 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
Eé/om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
24 NN yl)metyl)piperazin-1-y1)-N-((5-nitro-1-(2-
[N] (tetrahydro-2H-pyran-4-yl)etyl)-1H-pyrrol-
N 3-yl)sulfonyl)benzamit
che
Cl
NO,
o J_N
s ale
O d 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
25 NN yl)metyl)piperazin-1-yl)-N-((5-nitro-1-
[Nj ((tetrahydro-2H-pyran-4-yl)metyl)-1H-
N pyrrol-3-yl)sulfonyl)benzamit
Shie
Cl
NOz
N
SO
O:Sl
oM (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-
/Ei(om 3-nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-
26 F NN b]pyridin-5-yl)oxy)-4-(4-((6-(4-
[N] clophenyl)spiro[3.5]non-6-en-7-
N yl)metyl)piperazin-1-yl)-5-flobenzamit
Shie
Cl
NO, ' R
2T
=g
oM (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-
NN Om 3-nitrophenyl)sulfonyl)-3-((1H-pyrolo[2,3-
27 7 NN b]pyridin-5-yl)oxy)-5-(4-((6-(4-
[N] clophenyl)spiro[3.5]non-6-en-7-
N _ yl)metyl)piperazin-1-yl)picolinamit
O &
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H o
N e
O M (8)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-
B Om 3-nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-
28 S b]pyridin-5-yl)oxy)-6-(4-((6-(4-
[Nj clophenyl)spiro[3.5]non-6-en-7-
\ yl)metyl)piperazin-1-yl)nicotinamit
Sy
Cl
NOz |
N
o:é(&@/\F@o
o M 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
5/0m ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
29 NN yDmetyl)piperazin-1-yl)-N-((3-flo-5-nitro-
[Nj 4-(((tetrahydro-2H-pyran-4-
N yl)metyl)amino)phenyl)sulfonyl)benzamit
Shie
Cl
NO, H
o~8’9/©/ ?
O " 3-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-5-(4-
NS Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
30 7 W yl)metyl)piperazin-1-yl)-N-((3-nitro-4-
[Nj (((tetrahydro-2H-pyran-4-
N yl)metyl)amino)phenyl)sulfonyl)picolinamit
Sy
Cl
NO,
NS SN EN
O=¢
oA 3-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-5-(4-
NS Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
31 N/ NN yl)metyl)piperazin-1-yl)-N-((4-((2-(2-
() metoxyetoxy)etyl)amino)-3-
\ ‘ nitrophenyl)sulfonyl)picolinamit
&
Cl O
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NO,
N
O NH 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-6-(4-
o Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
32 ;N NN yDmetyl)piperazin-1-yl)-N-((3-nitro-4-
() (((tetrahydro-2H-pyran-4-
\ yl)metyl)amino)phenyl)sulfonyl)nicotinamit
S
Cl
TCR e
o 2-((1H-pyrolo[2,3-blpyridin-5-yl)oxy)-6-(4-
E;\rom ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
33 N/N NN yDmetyl)piperazin-1-yl)-N-((4-((2-(2-
[Nj metoxyetoxy)etyl)amino)-3-
0 nitrophenyl)sulfonyl)nicotinamit
O
J
0f NN 3-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-5-(4-
SO . ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
34 7 ey yl)metyl)piperazin-1-y1)-N-((4-((2-(2-
® metoxyetoxy)etyl)amino)-3-
0 U nitrophenyl)sulfonyl)picolinamit
cl N02
o=$ <M
N 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
éom ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
35 NN yl)metyl)piperazin-1-y1)-N-((1-(2-
[Nj metoxyetyl)-5-nitro-1H-pyrrol-3-
N yl)sulfonyl)benzamit
S
Cl
Oz o
N\||..
o9
O:S(
o™ (S)-N=((4~(((1 4-dioxan-2-yl)metyl)amino)-
Om 3-nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-
36 . NN b]pyridin-5-yl)oxy)-4-(4-((6-(4-

clophenyl)spiro[3.5]non-6-en-7-
yl)metyl)piperazin-1-yl)-3-flobenzamit
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37

2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
((6-(4-clophenyl)spiro[3.5]non-6-en-7-
ylmetyl)piperazin-1-yl)-5-flo-N-((4-((2-(2-

metoxyetoxy)etyl)amino)-3-
nitrophenyl)sulfonyl)benzamit

38

NO,

2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-

yl)metyl)piperazin-1-yl)-N-((7-nitro-3-oxo-

((6-(4-clophenyl)spiro[3.5]non-6-en-7-

2-((tetrahydro-2H-pyran-4-yl)metyl)-
2.3,3a,7a-tetrahydro-1H-isoindol-5-
yl)sulfonyl)benzamit

Noz
N\
0 l“‘ﬁ_}
0={
o™ (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-
Om 3-nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-
39 F NN b]pyridin-5-yl)oxy)-4-(4-((6-(4-
[N] clophenyl)spiro[3.5]non-6-en-7-
N yl)metyl)piperazin-1-yl)-5-flobenzamit
~ o
cl
NO, |, 5
N\“..
TG
O:§ E
o™ (S)-N=((4~(((1 4-dioxan-2-yl)metyl)amino)-
Om 3-flo-5-nitrophenyl)sulfonyl)-2-((1H-
40 NN pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
[N] clophenyl)spiro[3.5]non-6-en-7-
N yl)metyl)piperazin-1-yl)benzamit
~ P
Cl
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NO; |y
N
PO
=g
. O™ 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
41 NN yl)metyl)piperazin-1-yl)-6-flo-N-((3-nitro-
[Nj 4-(((tetrahydro-2H-pyran-4-
N yl)metyl)amino)phenyl)sulfonyl)benzamit
chae
cl
NO; |y
N
eanY:
=g
O™ 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
42 FONTTN yl)metyl)piperazin-1-yl)-3-flo-N-((3-nitro-
[N] 4-(((tetrahydro-2H-pyran-4-
N yl)metyl)amino)phenyl)sulfonyl)benzamit
Chae
cl
NO; |
o AN W S
o
Oy M 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
43 FONTN yl)metyl)piperazin-1-yl)-3-flo-N-((4-((2-(2-
[N] metoxyetoxy)etyl)amino)-3-
N nitrophenyl)sulfonyl)benzamit
o U
cl
NO; |,
N\/"
O:S:' (O
o F % (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-
Om 2-flo-5-nitrophenyl)sulfonyl)-2-((1H-
44 NN pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-

clophenyl)spiro[3.5]non-6-en-7-
yl)metyl)piperazin-1-yl)benzamit
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(S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-
2-flo-3-nitrophenyl)sulfonyl)-2-((1H-

45 N pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
[Nj clophenyl)spiro[3.5]non-6-en-7-
N yl)metyl)piperazin-1-yl)benzamit
g
Cl
NO,
O N—
0=d =
fe) I{IH
o 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
46 m ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
N ; ylmetyl)piperazin-1-yl)-N-((2-metyl-7-
[N y nitro-2H-indazol-5-yl)sulfonyl)benzamit
Sy
Cl
NO,
T
O:é(? N/>
Os-NH
O 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
4 T ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
N i yDmetyl)piperazin-1-yl)-N-((7-nitro-1H-
[Nj benzo[d]imidazol-5-yl)sulfonyl)benzamit
oo
o]
NO,
o™ 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
Om ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
48 NN yDmetyl)piperazin-1-yl)-N-((7-nitro-2-
[N] (tetrahydro-2H-pyran-4-yl)-2H-indazol-5-

yl)sulfonyl)benzamit

-20 -
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NO, |
O N
0sd
Ox_NH
O~ 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
49 m ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
N : ylmetyl)piperazin-1-yl)-N-((1-metyl-7-
[N] nitro-1H-indazol-5-yl)sulfonyl)benzamit
Sy
Cl
NO,
/N\
NH
0= N
o) lllH
0~ 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
“ T ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
N " yl)metyl)piperazin-1-yl)-N-((7-nitro-2H-
[N] indazol-5-yl)sulfonyl)benzamit
Sy
Cl
NO,
O:S” =N
o) I{IH
PN 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
51 m ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
N ; yl)metyl)piperazin-1-y1)-N-((4-nitro-2H-
indazol-6-yl)sulfonyl)benzamit

52

2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
((6-(4-clophenyl)spiro[3.5]non-6-en-7-
yl)metyl)piperazin-1-yl)-N-((1-metyl-4-
nitro-1H-benzo[d]imidazol-6-
yl)sulfonyl)benzamit
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2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
((6-(4-clophenyl)spiro[3.5]non-6-en-7-

53 yl)metyl)piperazin-1-yl)-N-((7-nitro-2-
[N] ((tetrahydro-2H-pyran-4-yl)metyl)-1H-
N benzo[d]imidazol-5-yl)sulfonyl)benzamit
S
Cl
Noz/ _/_O/_/o_
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
o ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
54 T yDmetylpiperazin-1-yl)-N-((2-(2-(2-
‘ [:j metoxyetoxy etyl)-4-nitro-2H-indazol-6-
yl)sulfonyl)benzamit
B
A
NO, )
oI
ot 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
Ev;r"m ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
55 { NN yDmetyl)piperazin-1-yl)-N-((2-(2-
) metoxyetyl)-4-nitro-2H-indazol-6-
\ yl)sulfonyl)benzamit
o
Cl
(0] IllH
N 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-
56 m ((6-(4-clophenyl)spiro[3.5]non-6-en-7-
N : yl)metyl)piperazin-1-yl)-N-(naphtalen-2-
[ ] ylsulfonyl)benzamit

Theo phuong an khéac, hop cht theo sang ché 1a hop chét duoc thé hién trong

Bang 1-B, hodc mudi hodc solvat dugc dung cta no.
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Bang 1-B
qup; Ciu triic Tén
chat so0
NO, H o
. 9@ e
=g
OxNH (S)-N-((4-(((1,4-dioxan-2-
| s yl)metyl)amino)-3-nitrophenyl)sulfonyl)-
57 g 0 5-((1H-pyrolo[2,3-blpyridin-5-yl)oxy)-4-
) NN (4-((6-(4-clophenyl)spiro[3.5]non-6-en-
\ 7-yl)metyl)piperazin-1-yl)picolinamit
Shie
Cl

Theo phuong én khéc, hop chat theo sang ché 1a hop chét dugc chon tir mot

hoac nhiéu hop chét duoc thé hién trong Bang 1-C, hodc mudi hodc solvat duge dung

cua no.
Bang 1-C
Hop
chét Céu tric Tén
50
NoZH
<

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

5/ m 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-

58 NN en-7-yl)metyl)piperazin-1-yl)-N-((2-
isopropyl-7-nitro-1H-benzo[d]imidazol-

5-yl)sulfonyl)benzamit
: 0,
Cl
NO, H
}46

2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-
“ 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-

s m en-7-yl)metyl)piperazin- 1-yl)-N-((2-

; xyclopropyl-7-nitro-1H-
benzo[d]imidazol-5-
yl)sulfonyl)benzamit
c %o
Cl
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N
N
Otﬁ'H 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-
© 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-
O . .
M en-7-yl)metyl)piperazin-1-y1)-N-((7-
60 5 \Q:';‘? nitro-1-((tetrahydro-2H-pyran-4-
[“] yl)metyl)-1H-indazol-5-
N yl)sulfonyl)benzamit
g
Cl
NO,
/N\
0=d <"
=g
0 NH b 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-
o 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-
61 m en-?-yl)metyl)piperazin- 1-y1)-N-((7-
N : nitro-2-((tetrahydro-2H-pyran-4-
[N] yl)metyl)-2H-indazol-5-
yl)sulfonyl)benzamit
Sy
Cl
NO,
o 2 \'N
=& N
o f LCO 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-
NN 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-
62 m en-?-yl)metyl)piperazin— 1-y1)-N-((4-
N ; nitro-1-((tetrahydro-2H-pyran-4-
[Nj ylmetyl)-3a,7a-dihydro-1H-indazol-6-
yl)sulfonyl)benzamit
o
Cl
NO,
o) ? f’N
=4 N
o i \CE 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-
0 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-
63 m en-7-yl)metyl)piperazin-1-yl)-N-((4-
H

nitro-2-((tetrahydro-2H-pyran-4-
yl)metyl)-2H-indazol-6-
yl)sulfonyl)benzamit
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NO,
O:S” N
O NH @ 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-
PN 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-
64 m en-7-yl)metyl)piperazin-1-yl)-N-((4-
N ; nitro-1-(tetrahydro-2H-pyran-4-yl)-
[N] 3a,7a-dihydro-1H-indazol-6-
yl)sulfonyl)benzamit

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

O,
Ejom 4-(4-((6~(4-clophenyl)spiro[3.5]non-6-
Z N
H

65 N en-7-yl)metyl)piperazin-1-yl)-N-((4-
[N] nitro-2-(tetrahydro-2H-pyran-4-yl)-2H-
N indazol-6-yl)sulfonyl)benzamit
Sy
Cl
NO:
N e
Fesle!
O NH 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-
NN 4-(4-((6-(4-clophenyl)spiro[3.5]non-6-
o m en-7-yl)metyl)piperazin-1-yl)-N-((7-
N nitro-2-(pyridin-4-yl)-1H-
EN] benzo[d]imidazol-5-
yl)sulfonyl)benzamit
§

Theo phuong an khéc, hop chét theo sang ché dugc chon tir nhém bao gbm cac

hop chét c6 cong thitc:
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0 NH 0
N N va N v
N
) (Y

hoac mudi hoic solvat duoc dung ciia no.
Theo phuong an khéc, hop chét theo sang ché duogc chon tir nhém bao gOm céc

hop chét ¢6 cong thire:
NO NO

2 H N\
ij ﬁj o
O\SI (_} O:§ F (_}
NH 0
(0]

va

C.E" CR" .

hodc muodi hodc solvat dugc dung cua nd.

Theo phuong an khac, hop chét theo sang ché 14 hop chat c6 cong thuc:

235 -



Cl I

hoidc mubi hodc solvat duge dung ctia nd.
Theo phuong 4n khac, sang ché d& xuét dugc pham chia hop chét theo sang

ché, hodc mudi hoic solvat duoc dung cua nd, va chat mang duge dung.

Céc dinh nghia

Trong ban md ta ndy, thut ngit "halo" khi dugc sir dung mdt minh hodc dudi
dang mot phén ctia nhom khac dé chi -Cl, -F, -Br, hoidc -1.

Trong ban md ta nay, thuat ngi "nitro” khi dugc sir dung mot minh hodc dudi
dang mot phan ctia nhém khéc dé chi -NO».

Trong ban mo ta ndy, thuat ngft "xyano" khi dugc st dung mét minh hodc dudi
dang mot phﬁn ctia nhém khac dé chi -CN.

Trong ban mo ta nay, thudt ngit "hydroxy" khi dwgc st dung mot minh hodc
dudi dang mot phén ctia nhém khac dé chi -OH.

Trong ban md ta nay, thudt ngit "amino" khi duge st dung mot minh hodc dudi
dang mot phan ctia nhom khéc dé chi -NH,.

Trong ban md ta nay, thuat ngit "alkyl" khi duoc sir dung mot minh hogc dudi
dang mot ph?in ctia nhoém khéac dé chi hydrocacbon béo mach théng hodc mach nhanh
khong dugc thé chtra tir 1 dén 12 nguyén tir cacbon, nghia la Ci.12 alkyl, hodc sb lugng
nguyén tir cacbon dugc chi 1, vi du, Ci alkyl nhu metyl, Cz alkyl nhu etyl, Cs alkyl
nhu propyl hodc isopropyl, Ci.3 alkyl nhu metyl, etyl, propyl, hoac isopropyl, v.v..
Theo mot phuwong 4n, nhom alkyl 1a nhom Ci.¢ alkyl mach thang. Theo phuong 4n
khéc, nhom alkyl 12 nhém Cs.¢ alkyl mach nhanh. Theo phuong 4n khac, nhém alkyl
1a nhém Ci.4 alkyl mach thing. Theo phuong an khac, nhom alkyl 1a nhom Cs.4 alkyl
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mach nhanh. Theo phuong an khac, nhém alkyl la nhom Cs.4 alkyl mach théng hoac
mach nhanh. Theo phuong én khac, nhém alkyl dugc doteri hoa mot phan hozc hoan
toan, nghia 1a mot hodc nhiéu nguyén tir hydro ctia nhom alkyl duogc thay thé bing
nguyén tir doteri. Cac nhém Ci.iz alkyl lam vi du khong gidi han bao gdm metyl, -
CDs, etyl, propyl, isopropyl, butyl, sec-butyl, tert-butyl, iso-butyl, 3-pentyl, hexyl,
heptyl, octyl, nonyl, va dexyl. Cac nhém Ci.4 alkyl lam vi du khong gidi han bao gbm
metyl, etyl, propyl, isopropyl, butyl, sec-butyl, fert-butyl, va iso-butyl. Cac nhom
C1.4 1am vi du khong giéi han bao gdm metyl, etyl, propyl, isopropyl, va teri-butyl.

Trong ban md ta nay, thudt ngit "alkyl tuy y dugc thé " khi dugc st dung mot
minh hodic du6i dang mét phan ciia nhém khéc dé chi alkyl khong duoc thé hodc duge
thé bé“mg mot, hai hodc ba nhém thé doc 1ap duogc chon tir nhom bao gém halo, nitro,
xyano, hydroxy, alkoxy, amino, alkylamino, dialkylamino, va aryl tuy y duogc thé.
Theo mdt phuong an, nhom alkyl tuy y dugc thé nay duoc thé bang hai nhom thé.
Theo phuong an khac, nhom alkyl tuy y duge thé nay dugc thé bang mot nhoém thé.
Theo phuong an khac, nhém alkyl tuy y duge thé khong duge thé. Cac nhom alkyl tuy
¥ duoc thé 1am vi du khong gi6i han bao gdbm -CHoPh, -CH2CHaNO,, -CH2CH2OH,
-CH,CH,OCHgs, va -CH2CHoF.

Trong ban mo ta nay, thut ngir "xycloalkyl" khi duge st dung mot minh hodc
dudi dang mot phan ctia nhém khac dé chi hydrocacbon béo mach vong, no hodc
khong no mot phén, khong dugc thé, vi du, chra mot hodc hai lién két doi, chira tur
mdt dén ba vong, co tir 3 dén 12 nguyén tir cacbon, nghia la Cs.12 xycloalkyl, hodc s6
luong nguyén tir cacbon duge chi rd. Theo mot phuong an, nhém xycloalkyl c6 hai
vong. Theo mot phuong an, nhém xycloalkyl c6 mot vong. Theo phuong an khac,
nhom xycloalkyl 1a Cs.g xycloalkyl. Theo phuong én khéc, nhom xycloalkyl 1a Cs.
xycloalkyl. Theo phuong 4n khac, nhom xycloalkyl la Cs.s xycloalkyl. Thuat ngtt
"xycloalkyl" c6 nghia 1a bao gdm cic nhém trong d6 vong -CHa- dugc thay thé bang -
C(=0)-. Cac nhém xycloalkyl lam vi du khong gi6i han bao gbm xyclopropyl,
xyclobutyl, xyclopentyl, xyclohexyl, xycloheptyl, xyclooctyl, norbornyl, decalin,
adamantyl, xyclohexenyl, xyclopentenyl, xyclopentanon, spiro[3.3]heptan, va
bixyclo[3.3.1]nonan.

Trong ban md ta nay, thuét ngit "xycloalkyl tuy y dugc thé" khi duoc sit dung
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mot minh hodc dudi dang mot phan ctia nhém khéc dé chi xycloalkyl khong duoc thé
hoac duoc thé bﬁng mot, hai hodc ba nhém thé doc l1ap dugc chon tir nhom bao gém
halo, nitro, xyano, hydroxy, alkyl, alkoxy, amino, alkylamino, dialkylamino,
haloalkyl, va heteroxyclo. Theo mdt phuong 4n, nhém xycloalkyl tuy y dugc thé nay
dugc thé bing hai nhom thé. Theo phuong an khac, nhém xycloalkyl tiry ¥ duge thé
nay duoc thé bing mot nhom thé. Theo phuong én khac, nhom xycloalkyl tury y duoc
thé nay khong dugc thé.

Trong ban md ta nay, thudt ngit "haloalkyl" khi dugc sir dung mot minh hodc
dudi dang mot phan ciia nhém khac dé chi nhom alkyl dugc thé bang mot hodc nhiéu
nguyén tir flo, clo, brom va/hodc iot. Theo mot phuong an, nhoém alkyl duoc thé bang
mdt, hai hodc ba nguyén ti flo va/hodc clo. Theo phuong an khac, nhom haloalkyl la
nhom Ci haloalkyl. Céc nhém haloalkyl lam vi du khong gidi han bao gdm cac
nhom flometyl, 2-floetyl, diflometyl, triflometyl, pentafloetyl, 1,1-difloetyl, 2,2-
difloetyl, 2,2,2-trifloetyl, 3,3,3-triflopropyl, 4.4 4-triflobutyl, va triclometyl.

Trong ban md ta nay, thudt ngit "alkoxy" khi dugc sir dung mot minh hodc
dudi dang mot phan ctia nhém khac dé chi nhom alkyl tiy y duge thé dugc gan két
véi nguyén t& oxy O d4u tan cung. Theo mot phuong an, nhém alkoxy la nhom
C1. alkyl duoc gin két v6i nguyén ti oxy & dau tan cung. Theo phuong an khac,
nhom alkoxy 1a nhom Ci4 alkyl duoc gan két v6i nguyén tir oxy & d4u tan ciing. Cac
nhom alkoxy lam vi du khong gi6i han bao gdm metoxy, etoxy, va fert-butoxy.

Trong ban mb ta nay, thuat ngt "aryl" khi dugc st dung mot minh hodc dudi
dang mot phan ctia nhém khéc dé chi cac hé vong thom c6 mot vong hodc hai vong
khong dugc thé co tir 6 dén 14 nguyén tir cacbon, nghia la Ce-14 aryl. Cdc nhom aryl
lam vi du khong giéi han bao gbm cac nhom phenyl (dugc viét tat 1a "Ph"), naphtyl,
phenanthryl, antraxyl, indenyl, azulenyl, biphenyl, biphenylenyl, va florenyl. Theo
mot phuong dn, nhom aryl 1a phenyl hodc naphtyl.

Trong ban mo ta nay, thuét ngit "nhom aryl tuy y dugc thé" khi duoc st dung &
day mot minh hodc du6i dang mot phan ctia nhém khéc dé chi nhom aryl khong duoc
thé hodc dugc thé béng tr mot dén nim nhom thé doc lap dugc chon tr nhom bao
gém halo, nitro, xyano, hydroxy, alkyl, alkoxy, amino, alkylamino, dialkylamino,

haloalkyl, va heteroxyclo. Theo mét phuong an, nhom aryl tuy y dugc thé 1a nhom
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phenyl tuy y duoc thé. Theo phuong 4n khac, nhom phenyl tuy y dugc thé c6 mot
nhom thé. Theo phuong én khac, nhom phenyl tuy y duoc thé nay khong dugc thé.
Cac nhém aryl dugc thé lam vi du khong giéi han bao gdbm 2-metylphenyl,
2-metoxyphenyl, 2-flophenyl, va 4-clophenyl.

Trong ban md ta nay, thuat ngft "heteroxyclo” khi duoc st dung mot minh hodac
dudi dang mot ph?ln cia nhom khac dé chi cac nhom vong, no va khong no mot phﬁn,
khong dugc thé, vi du, chra mot hozc hai lién két doi, chira mot, hai hodc ba vong c6
tir 3 dén 14 canh trong mot vong, nghia 12 nhém heteroxyclo c6 tir 3 dén 14 canh,
trong do it nhit m6t nguyén ti cacbon cua mot trong sb cac vong nay dugc thay thé
bing nguyén tit khac loai. Thuat nglt "heteroxyclo” c6 nghia 1a bao gdm cac nhém
ureido vong nhu imidazolidinyl-2-on, cac nhém amit vong nhu B-lactam, y-lactam, 8-
lactam va s-lactam, va cac nhom carbamat vong nhu oxazolidinyl-2-on. Theo mot
phuong 4n, nhom heteroxyclo la nhém vong c6 4,5, 6, 7 hoac 8 canh chira mot vong
va mdt hodc hai nguyén tir oxy va/hodc nito. Theo mot phuong an, nhom heteroxyclo
]a nhém vong ¢6 5 hodc 6 canh chira mot vong va mot hodc hai nguyén tu nito. Theo
mdt phuong an, nhom heteroxyclo la nhém vong c6 8,9, 10, 11, hodc 12 canh chua
hai vong va mot hodc hai nguyén ti nito. Theo mét phuong an, nhom heteroxyclo la
nhém vong c¢6 4 hodc 5 canh chira mdt vong va mot nguyén tir oxy. Nhom heteroxyclo
c6 thé tuy y duge lién két voi phan con lai cta phan tir qua nguyén tir cacbon hodc
nito. Céc nhém heteroxyclo lam vi du khong giéi han bao gbm 1,4-dioxan,
2-oxopyrolidin-3-yl, ~ 2-imidazolidinon  piperidinyl, morpholinyl, piperazinyl,
pyrolidinyl, 8-azabixyclo[3.2.1]octan (nortropan), 6-azaspiro[2.5]octan,
6-azaspiro[3.4]octan, indolinyl, indolinyl-2-on, va 1,3-dihydro-2H-benzo[d]imidazol-
2-on.

Trong ban mo ta ndy, thuét ngit "heteroxyclo tuy y dugc thé " khi duoc str dung
& dady mot minh hodc dudi dang mot phan ctia nhém khéc dé chi nhom heteroxyclo
khong dugc thé hodc duge thé bang mét, hai hodc ba nhom thé doc 1ap duge chon tir
nhom bao gém halo, nitro, xyano, hydroxy, alkyl, alkoxy, amino, alkylamino,
dialkylamino, haloalkyl, va heteroxyclo. Cac nhom heteroxyclo tuy y dugc thé lam vi

du khong gidi han bao gdm cac nhém c6 cong thic:
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Trong ban md ta nay, thudt ngt "alkylamino" khi dugc su dung mot minh hodc
dudi dang mot phan cia nhém khac dé chi nhém -NHR!?, trong d6 R 1a Ci.6 alkyl.
Theo mdt phuong an, R 1a Ci.4 alkyl. Cac nhom alkylamino lam vi du khong gidi
han bao gdm -N(H)CH3 va -N(H)CH,CHs.

Trong ban md ta ndy, thuat ngit "dialkylamino" khi dugc st dung mot minh
hoiic dudi dang mdt phan cia nhom khéc dé chi nhém -NR!'*R!®, trong d6 mdi nhom
R!2va R doc 1ap 1a Crs alkyl. Theo mot phuong 4n, moi nhom R va R!"® doc lap
1a C14 alkyl. Cac nhém dialkylamino lam vi du khong gidi han bao gdm -N(CH3), va
-N(CH3)CH2CH(CHj3)a.

Trong ban mo ta nay, thuat ngit "(xycloalkyl)alkyl" khi dugc str dung mot minh
hodc dusi dang mot phan ctia nhoém khac dé chi alkyl duoc thé bing mdt nhém
xycloalkyl tuy y duoc thé. Theo mot phuong 4n, nhom (xycloalkyl)alkyl 1a Ci4 alkyl
duoc thé bang mot nhom Cs.s xycloalkyl tiry y duge thé. Theo mot phuong an, nhom
xycloalkyl tuy y duoc thé nay duoc thé bang nhém heteroxyclo. Cac nhom

(xycloalkyl)alkyl 1am vi du khong giéi han bao gdm céc nhém c6 cong thire:

(L
RSS!

Trong ban mo ta nay, thuat ngi ”(heteroxyclo)alkyl".khi dugc st dung mot
minh hoac dudi dang mot phﬁn ctia nhom khac dé chi nhom alkyl duogc thé béng mot
nhém heteroxyclo tuy y dugc thé. Theo mdt phuong 4an, nhom (heteroxyclo)alkyl la
Ci-4 alkyl dugc thé bang mot nhom heteroxyclo ¢6 tir 4 dén 6 canh tuy y duoc thé.
Nhém heteroxyclo c6 thé dugc lién két v6i nhom alkyl bang nguyén tir cacbon hodc
nito. Cac nhom (heteroxyclo)alkyl 1am vi du khong giéi han bao gbm cac nhém c6
cong thtre:

0 Y0 YO

) )
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Trong ban mo ta nay, thuét ngir "heteroalkyl" khi dugc sir dung mot minh hodc
dudi dang mot phan ctia nhom khéc dé chi hydrocacbon béo mach thang hodc mach
nhanh khong duoc thé chira tir 6 dén 12 nguyén ti trong mach, nghfa 1a heteroalkyl c6
tr 6 dén 12 canh, hoic s6 lugng nguyén tir trong mach duge chi rd, trong do it nhét
hai nhém -CH,- doc lap duoc thay thé biang -O-, -N(H)-, hogc -S-. Cac nhém -O-,
-N(H)-, hodc -S- ¢o thé doc lap duge thay thé & vi tri bén trong bat ky ctia mach
hydrocacbon béo, mién 12 mdi nhom -O-, N(H)-, hodc -S- dugc ngin cach boi it nhét
hai nhom -CHaz-. Theo mdt phuong an, hai nhém -CHa- dugc thay thé bang hai nhom
-O-. Theo phuong an khac, ba nhom -CHa- duge thay thé bang ba nhém -O-. Céc
nhom heteroalkyl 1am vi du khong gi¢i han bao gdm -CH,CH,OCH>CH,OCH,
-CH,CH,OCH,CH,N(H)CH3, va -CH,CH,OCH2CH2OCH2CHOCHs.

Sang ché bao gdém hop chit bat ky trong sd cic hop chit theo sang ché dugc
danh diu déng vi (nghia la dugc danh dau béng d@)ng vi phéng xa) béng viéc ¢c6 mot
hodc nhiéu nguyén tir dugc thay thé bang nguyén tr c6 khéi luong nguyén tr hodc s6
khéi lugng khac nhau. Vi du v& cac chit déng Vi cO thé duoc két hop vao cac hop chét
duoc bde 10 bao gém cac chét d@)ng vi ctia hydro, cacbon, nito, oxy, phospho, flo va
clo, nhu 2H (hodc doteri (D)), °H, ''C, 13C, 1*C, PN, B0, 10, 3p, 32p 35G, B, va 36Cl,
twong tng, vi du, °H, ''C, va *C. Theo mot phuong én, sang ché dé xuit hdn hop
trong d6 gan nhu tAt ca cac nguyén tir & vi tri trong hop chit theo sang ché dugc thay
thé bang nguyén tor co khdi lugng nguyén tr hodc s6 khdi lugng khac nhau. Theo
phuong an khac, sang ché @ xuét hon hop trong d6 mot phan cac nguyén t & vi tri
trong hop chét theo sdng ché dugce thay thé, nghia 1a hop chét theo sang ché dugc lam

giau 6 mot vi tri bing nguyén tit co khéi luong nguyén tt hodc s6 khéi luong khac
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nhau. Hop chat theo sang ché dugc danh diu bang dong vi c6 thé duoc didu ché bang
cac phuong phap da biét trong linh vuc nay.

Hop chét theo séng ché c6 thé chira mot hodc nhiéu tAm khong d6i xtng va do
d6 c6 thé din dén viéc tao ra cac chit dong phan déi anh, chat ddng phan khong ddi
quang, va cac dang chit ddng phén 1ap thé khac. Sang ché ciing bao ham viéc st dung
tht ca cac dang c6 thé nay bao gdm ca dang raxemic va dang dugc phén giai, va hdn
hop ciia ching. Cac chat ddng phan 1ap thé riéng biét, vi dy, cac chat dong phén dbi
anh, c6 thé duoc tach theo cac phuong phap da biét trong linh vuc nay theo quan diém
clia sang ché. Khi céc hop chit duoc mo ta & diy chira céc lién két doi olefin hodc cac
tdm khong dbi xtmg hinh hoc khéc, va trir khi duogc chi 16 theo cach khac, du dinh
rang chiing bao gdm ca chét dong phan di hinh E va Z. TAt ca céc tautome ciing dugc
du dinh bao ham bdi sang ché nay.

Khi duoc st dung trong ban mo ta nay, thuat ngi "chit ddng phan 1ap thé"
hodc "dang dong phan 1ap thé" 1a thuat ngit chung cua tAt ca cac chat déng phan cua
cdc phan tu riéng biét chi khac nhau vé sy dinh huéng cla cac nguyén tir cia chung
trong khong gian. Thuét ngit nay bao gdm cac chat ddng phan d6i anh va chét ddng
phan cda hop chét c6 nhidu hon mot tim khong ddi xtimg khong 13 anh guong cla
nhau (chit dong phan khong d6i quang).

Thuét nglt "tam khong d6i xng" hodc "nguyén tir cacbon khong d6i xtmg" dé
chi nguyén tr cacbon ma bén nhom khéc nhau duoc gin két véi no.

Céc thuét ngft "chat dong phan dbi anh" va "ddng phan ddi anh" dé chi phan tir
khong thé chong 1én trén anh guong ctia n6 va do d6 co hoat tinh quang, trong d6 chit
ddng phan dbi anh nay quay quanh mat phang anh sdng phan cuc theo mot hudng va
hop chit anh guong cla né quay quanh mit phang anh sang phan cuc theo hudng
nguoc lai.

Thuét nglt "raxemic" dé chi hdn hop cac phéan bang nhau clia cac chét dong
phan d6i anh va hdn hop nay khong c6 hoat tinh quang.

Thuat ngit "c4u hinh tuyét dbi" @8 chi su sap xép khong gian cla cac nguyén tir
ctia don vi céu trac (hodc nhém) cua phan tir khong d6i xtmg va md ta hoa hoc 1ap thé
cuia no, vi du, R hoac S.

Céc thut ngtt hoa hoc 14p thé va quy udc dugc st dung trong ban md ta nay co
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nghia phit hop véi cac thuat ngit va quy ude duge mo ta trong tai liéu: Pure & Appl.
Chem 68:2193 (1996), néu khong dugc chi rd theo cach khéc.

Thuét ngit "luong du chét dong phan db6i anh" hodc "ee" dé chi lwong cia mot
chét ddng phan dbi anh c6 mit nhiéu hon bao nhiéu so véi lugng chat ddng phén d6i
anh con lai. D8i v6i hén hop cac chat ddng phan ddi anh R va S, ty 18 % luong dur chét
déng phan dbi anh duoc x4c dinh la | R-S | *100, trong d6 R va S la ty 1¢ theo mol
hodc trong luong twong Umg cua cac chit ddng phan dbi anh trong hon hop sao cho R
+ 8= 1. Véi kién thuc vé su quay quang cla chat khong ddi xtng, ty 1& % luong du
chat ddng phan ddi anh dugc xac dinh 14 ([ot]obs/[ ot]max)* 100, trong do [ot]obs la su quay
quang cta hdn hop cac chit ddng phan ddi anh va [o]max 1& Sy quay quang cla chat
ddng phan ddi anh tinh khiét. C6 thé x4c dinh lugng du chét dong phan ddi anh bang
cach stt dung nhiéu k¥ thuat phan tich bao gbém phuong phép pho cong hudéng tir hat
nhan (NMR), phuong phap sac ky cot khong d6i xtng hodc phuwong phap do phén cyc
quang hoc.

Céc thuat nglt "tinh khiét vé mat chat ddng phan dbi anh" hodc "tinh khiét ddi
anh" dé chi mAu ctia chét khong déi xtmg c6 tt ca cac phan tir (trong giéi han phat
hién) c6 cung nghia cua tinh khong d6i xtng guong. Theo m{t phuong an, hop chét
theo séng ché c6 mot hode nhiéu tim khong déi xing 1a hop chat tinh khiét doi anh.

C4c thuat ngit "dugc lam giau vé mit chit ddng phan d6i anh" hogc "dugc lam
gidu dbi anh" @& chi miu cta chét khong ddi ximg c6 lugng du chat ddng phan dbi
anh 16n hon 50%, vi du, khoang 60% hodc 16n hon, khoang 70% hodc 16n hon,
khoang 80% hodc 16n hon, khoang 90% hodc 16n hon, khoang 95% hodc 16n hon,
khoang 98% hogc 16n hon, hodc khoang 99% hoac 16n hon. Céc hop chit duoc lam
gidu vé mit chit ddng phan dbi anh c6 thé 1a hop chét tinh khiét v& mat chit dong
phan d6i anh. Theo mdt phuong an, hop chit theo sang ché c6 mot hodc nhiéu tam
khong ddi ximg dugc 1am giau d6i anh.

Thuét ngit 6 dang sb it dé chi mot hoic nhiéu.

Khi dugc st dung trong bdn md ta nay, thuat ngtt "khoang" bao gbm gi tri
duoc liét ké + 10%. Do do, "khoang 10" c¢6 nghia 1a tir 9 dén 11.

Sang ché bao gbm viéc diéu ché va str dung céc mubi cta hop chat theo séng

ché, bao gom céa cac mudi dugc dung khong doc. Vi du vé cac mudi cong dugc dung
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bao gdm cac mubi cong axit vo co va hitu co va cac mudi bazo. Cac mudi duoc dung
bao g@)m, nhung khong chi giéi han 6, cac mubi kim loai nhu mubi natri, mubi kali,
mudi xesi va mudi twong tu; cac mubi kim loai kiém thd nhu mudi canxi, mubi magie
va mudi tuong tu; cac mudi ctia amin hitu co nhuw mudi trietylamin, mudi pyridin,
mubi picolin, mudi etanolamin, mudi trietanolamin, mubi dixyclohexylamin, mudi
N,N'-dibenzyletylendiamin va mubi tuong tu; cac mudi cia axit vo co nhu
hydroclorua, hydrobromua, phosphat, sulphat va mudi tuong tw; cic mudi cua axit
hitu co nhu xitrat, lactat, tatrat, maleat, fumarat, mandelat, axetat, dicloaxetat,
trifloaxetat, oxalat, format va mubi tuong tu; cac mudi sulfonat nhu metansulfonat,
benzensulfonat, p-toluensulfonat va mubi tuong tu; va cac mudi cua axit amin nhu
arginat, asparginat, glutamat va mudi twong tu. Khi duge st dung trong ban mo ta
nay, thuat ngit "mudi dugce dung", dé chi mudi bat ky, vi du, thu dugce bé"mg phan tng
v6i axit hodc bazo, cia hop chét theo sang ché, dugc dung nap vé mit sinh ly & bénh
nhan dich (vi du, ddng vt c6 vu, vi du, nguoi).

Mubi cong axit c6 thé dugc tao ra bang cach tron 1an dung dich chtra hop chat
cu thé cta sang ché voi dung dich chuta axit khong doc duge dung nhur axit clohydric,
axit fumaric, axit maleic, axit sucxinic, axit axetic, axit Xitric, axit tartric, axit
cacbonic, axit phosphoric, axit oxalic, axit dicloaxetic, hodc axit twong tu. Cac mubi
bazo c6 thé duge tao ra bang cach tron 1an dung dich chta hop chét theo sang ché véi
dung dich chira bazo khong doc duge dung nhu natri hydroxit, kali hydroxit, cholin
hydroxit, natri cacbonat va bazo tuong tu.

Sang ché bao gdm viéc didu ché va st dung solvat ctia hop chét theo sang ché.
C4c solvat thuong khong lam thay d6i dang ké hoat tinh duoc 1y ho#c ddc tinh clia cac
hop chét, va do d6 c6 thé ¢6 chitc nang tuong duong vé mit duge ly. Khi dugc st
dung trong ban mo ta nay, thuat ngit "solvat" 1a su td hop, két hop 1y hoc va/hodc
solvat hoa cta hop chét theo séng ché v6i phan tr dung mdi, vi du nhu disolvat,
monosolvat hodc hemisolvat, trong d6 ty 1& cta phan tir dung moi v6i hop chét theo
sang ché bang khoang 2:1, khoang 1:1 hodc khoang 1:2, tuong tng. Su két hop vat 1y
nay lién quan dén su thay ddi mirc do lién két ion va lién két cong hoa tri, bao gom ca
lién két hydro. Trong mot s6 truong hop, solvat co thé duoc tach ra, nhu khi mot hodc

nhiéu phan tr dung mdi dugc két hop vao mang tinh thé cta chét ran két tinh. Do do,
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thuat ngft "solvat" bao ham ca solvat pha dung dich va solvat c6 thé tach ra. Hop chit
theo sang ché c6 thé c6 mat dudi dang solvat hoa véi dung moi duge dung, nhu nudc,
metanol, etanol, va dung moi tuong tu, va dy dinh ré‘mg sang ché bao gém ca cac dang
solvat héa va khong solvat hoa ciia hop chit theo sang ché.

Theo mdt phuong an, solvat la hydrat. Thuat ng@t "hydrat" dé chi phan nhém cu
thé cua solvat trong d6 phan tit dung mdi 1a nude. Solvat thuong cé chirc néng lam
chit tuong duong vé mit duge Iy. Viée diéu ché solvat 1a da biét trong linh vuc nay.
Vi du, xem tai liéu: M. Caira et al, J. Pharmaceut. Sci., 93(3):601-611 (2004), tai licu
nay mo ta phuong phap diéu ché solvat cua fluconazol véi etyl axetat va véi nudc.
Phuong phép diéu ché solvat, hemisolvat, hydrat, va dang tuong tu dugc mo ta trong
tai lieu: E.C. van Tonder et al., AAPS Pharm. Sci. Tech., 5(1):Article 12 (2004), va
A.L. Bingham et al., Chem. Commun. 603-604 (2001). Quy trinh dién hinh khong lam
giti han @8 diéu ché solvat s& bao gdbm budc hoa tan hop chit theo sang ché trong
dung moi mong mudn (chét hitu co, nudc, hoac hon hop cta ching) ¢ nhiét do cao
hon 20°C dén khoang 25°C, sau d6 lam ngudi dung dich nay véi toc do du dé tao
thanh tinh thé, va tach cac tinh thé nay bang phuong phap da biét, vi du, phuong phap
loc. Cac k§ thuét phan tich nhu phd hong ngoai ¢6 thé duoc st dung dé khing dinh sy
c6 mit cua dung mdi trong tinh thé cta solvat.

Hop chit theo sang ché 1a chét e ché cac protein Bcl-2, nhu Bel-2, va/hodc
Bcl-X1, va do do nhiéu bénh, tinh trang bénh hodc roi loan qua trung gian protein Bcl-
2 ¢6 thé duge didu tri hodc phong ngla bang cach st dung hop chit nay cho ddi
tuwgng. Do do6, ndi chung, sang ché mo ta phuong phép diéu tri hodc phong ngira bénh,
tinh trang bénh hodc rdi loan dap tmg véi su uc ché cac protein Bcl-2, nhu Bel-2,
va/hodc Bel-Xi, & dong vat méc, hodc ¢6 nguy co méc bénh, tinh trang bénh hodc 16
loan, phuong phap nay bao gbdm budce cho dong vat st dung lugng hitu hiéu cia mot
hodc nhiéu hop chét theo sang ché.

Sang ché con md ta phuong phép uc ché céac protein Bel-2 ¢ dong vat, vi du,
ngudi, can diéu tri, phuong phép nay bao gdm budce cho dong vét str dung luong hitu
hiéu c6 tac dung diéu trj cla it nhat mot hop chat theo sang ché.

Sang ché con mo ta phuong phap wc ché Bcl-2 & dong vat, vi dy, nguoi, can

diéu tri, phuong phap nay bao gdm budc cho dong vét st dung lwong hitu hi€u c6 tac
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dung diéu tri ctia it nhat mét hop chat theo séng ché.

Sang ché con md ta phuong phap tc ché Bel-X1 ¢ dong vat, vi du, ngudi, can
diéu tri, phuong phép nay bao gém bude cho dong vat st dung lugng hitu hi€u ¢o tac
dung diéu tri cua it nhét mot hop chét theo séng ché.

Khi duge st dung trong ban md ta nay, cac thuat ngir "diéu tri", "viéc diéu tri",
"su diéu tri" va thuat ngit tuong tu dé chi viéc loai bo, 1am giam, hodc cai thién bénh
hoic tinh trang bénh, va/hodc cac triéu chimg lién quan cua no. Tuy nhién, viéc diéu
tri bénh hodc tinh trang bénh khong nhét thiét yéu cau 1a bénh, tinh trang bénh, hodc
céc triéu ching lién quan cta n6 dugc loai bé hoan toan. Thuét ngi "didu tri" va cac
tur df”)ng nghia du dinh viéc st dung lugng hiru hiéu c6 tac dung diéu tri cua hop chét
theo sang ché cho ddi tuong can diéu tri. Viéc didu tri ¢6 thé dugc dinh hudng theo
triéu ching, vi du, dé wc ché céc triéu ching. Viée didu tri c6 thé duoc thuc hién trong
khoang thoi gian ngén, c6 thé dugce dinh hudéng trong khoang thoi gian trung han,
hodc c6 thé 1a viée diéu tri trong thoi gian dai, vi du, trong ngtt canh liu phép duy tri.

Khi duge st dung trong ban md ta ndy, cac thudt nglt “phong ngira”, “viée
phong nglra” va “sy phong ngua” dé chi phuong phap phong nglra sy khéi phat ctia
bénh hoic tinh trang bénh va/hodc céc triéu ching di kém clia né hodc ngan ngira cho
dbi twong khoi bi mac bénh. Khi dugc sir dung trong ban md ta nay, cac thuat ngt
“phong nglra”, “viéc phong ngira” va “su phong nglra” con bao gbm viéc 1am cham sy
khoi phét ciia bénh va/hodce céc triéu chung di kém clia né va lam giam nguy co mic
bénh cua dbi twong. Cac thuat ngit “phong ngira”, “viéc phong nglra” va “su phong
ngira” ¢6 thé bao gbm "viée diéu tri du phong" dé chi viéc 1am giam kha nang tai phat
trién bénh hoic tinh trang bénh, hodc su tai phat ctia bénh hodc tinh trang bénh da
duoc kiém soat truge do, & doi twong khong o, nhung dang ¢ nguy co hodc man
cam vai sy tai phat trién bénh hodc tinh trang bénh hodc sy tai phat cuia bénh hodc tinh
trang bénh.

Khi dugc sit dung trong ban md ta nay, thuat ngit "luong hitu higu c6 tac dung
didu tri" hodc "liéu ding hitu hiéu" dé chi lugng ciia (c4c) thanh phén hoat tinh 1a du,
khi duoc sit dung bang phuong phép theo sang ché, d& cung cap hiru hiéu (céc) thanh
phﬁn hoat tinh dé diéu tri tinh trang hodc bénh quan tdm cho dbi tugng can diéu tri.

Trong trudng hop bénh ung thu hodc r6i loan ting sinh khéc, lugng hiru hiéu c6 tac
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dung didu tri ctia chat nay c6 thé lam giam (nghfa 1a 1am chim dén muc do nhat dinh
va tbt hon 12 1am ngimg) su tang sinh té bao khong mong mudn; lam giam sb lugng té
bao ung thu; lam giam kich thudc khéi u; e ché (nghia 12 1am chdm dén muc do nhit
dinh va tét hon 1a lam ngimg) sy tham nhiém cua té bao ung thu vao cic co quan
ngoai vi; trc ché (nghia la l[am cham dén muc d nhét dinh va tdt hon 13 1am ngimg) su
di cin ctia khdi u; we ché, dén muc do nhit dinh, su phat trién cua khdi u; diéu bién su
metyl hoa protein trong cac té bao dich; va/hodc 1am giam bét, dén mtrc d6 nhét dinh,
mdt hodc nhiéu triéu ching lién quan dén bénh ung thu. Véi pham vi cla hop chét
hodc ché phém duoc st dung ngén ngura sy phat trién va/hodc tiéu diét cac té bao ung
thu ¢6 mat, lwong nay co thé kim ham té bao va/hoic giy doc té bao.

Thuét ngit "dd chira" c6 nghia 1a binh va dd chira bét ky, do d6 thich hop dé
bao quéan, van chuyén, phan phéi va/hogc xit ly sén pham dugc.

Thuét ngir "vat di kem" dé chi théng tin di kém san pham dugc dé cung cap
phén md ta cach sir dung san phém, cung voi sb liéu vé d6 an toan va hiéu qua can
thiét dé cho phép bac si, dugc si, va bénh nhan dua ra quyét dinh xac dang lién quan
dén viéc str dung san phéun. Vit di kém nay thuong duoc cho la "nhan" ddi véi san
phim dugc.

Trong ban mb ta nay, thuat ngit "protein Bcl-2" hodc "hg protein Bel-2" dé chi
mot hodc nhiéu protein bét ky trong s6 cac protein sau day: Bax, Bak, Bid, Bcl-2, Bel-
xL, Mcl-1, Bel-w, Bfl-1/A1, Bim, Puma, Bad, Bik/Blk, Noxa, Bmf, Hrk/DP5, va
Beclin-1. Xem tai liéu: Cold Spring Harb Perspect Biol 2013;5:a008714.

Thuét ngt "bénh" hodc "tinh trang bénh" hodc "r6i loan" dé chi su méat cin
bé’mg va/hodc bt thuong ma thudng duge cho 1a tinh trang hodc chirc nang bénh ly, va
6 thé biéu hién chung dudi dang cac dAu hiéu, triéu chimg cu thé, va/hodc su giam
chuc nang. Hop chit theo sang ché e ché cac protein Bel-2, nhu Bel-2 va/hodc
Bel-xL, va co thé duogc sir dung trong viéc diéu tri hodc phong nglra bénh, tinh trang
bénh hoic rbi loan nhur cdc bénh tang sinh qua muc, trong do sy Gc ché protein Bel-2
mang lai 1o1i ich.

Thuét ngit "bénh tang sinh qua mirc" @8 chi tinh trang bét ky trong d6 quéan thé
té bao tang sinh khu trt & dong vat khong bi kiém soat bdi céc giéi han thong thuong

cla su phét trién binh thuong. Theo mot phwong 4n, bénh tang sinh qua mirc l1a bénh
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ung thu.

Theo mét sé phuong 4n, hop chat theo sang ché co thé dugc ding dé diéu tri
"r6i loan qua trung gian protein Bel-2", vi du, rdi loan qua trung gian Bcl-2 va/hodc
rdi loan qua trung gian Bel-xL. R&i loan qua trung gian protein Bcl-2 1a tinh trang
bénh 1y bat ky trong d6 protein Bel-2 da duoc biét 14 dong vai tro. Theo mdt phuong
an, rdi loan qua trung gian Bcl-2 1a bénh tang sinh qua mic. Theo mot phuwong an, rdi
loan qua trung gian Bcl-2 1a bénh ung thu.

Theo mdt phuong an, hop chét theo sang ché c6 ndng do trc ché 50% (ICso) dbi
v6i Bel-2 va/hodc Bel-xL nho hon khoang 10uM. Theo phuong an khac, hop chét
theo sang ché c6 ndng do ICso d6i v6i Bel-2 va/hoic Bel-xL nhd hon khoang 5 pM.
Theo phuong an khéc, hop chét theo sang ché c6 nong @ ICso d6i voi Bel-2 va/hoic
Bcl-xL nho hon khoang 1uM. Theo phuong 4n khac, hop chét theo sang ché c6 ndng
d6 ICso dbi v6i Bel-2 va/hodc Bel-xL nho hon khoang 0,5uM. Theo phuong an khac,
hop chét theo sang ché c6 ndng dd ICso dbi véi Bel-2 va/hodc Bel-xL nhé hon khoang
0,1uM. Theo phuong 4n khéc, hop chit theo sang ché c6 ndéng do ICso d6i v6i Bel-2
va/hoic Bel-xL nho hon khoang 0,05uM. Theo phuong 4n khéc, hop chét theo séng
ché c¢6 ndng d6 ICso d6i véi Bel-2 va/hode Bel-xL nho hon khoang 0,025uM. Theo
phuong an khéc, hop chét theo sang ché co ndng do ICso d6i v6i Bel-2 va/hoic Bel-xL
nho hon khoang 0,010uM. Theo phuong an khac, hop chét theo sang ché c6 nong dd
ICso dbi v6i Bel-2 va/hodc Bel-xL nhé hon khoang 0,005uM. Theo phwong an khac,
hop chit theo sang ché co ndng dd ICso dbi voi Bel-2 va/hode Bel-xL nhé hon khoang
0,0025uM. Theo phuong 4n khéc, hop chit theo sang ché c6 ndng do ICso d6i véi Bel-
2 va/hodc Bel-xL nhé hon khoang 0,001 uM.

Theo mot phuong 4n, sang ché mo ta phuong phap diéu tri hodc phong ngua
bénh ting sinh qua muc ¢ d6i twong, vi du, nguoi, bao gdm budc st dung lugng hiru
hiéu ¢6 tac dung diéu tri ctia hop chit theo sang ché.

Theo phuong an khéc, sang ché mo ta phuong phép diéu tri hodc phong ngira
bénh ung thu & ddi twong bao gdm bude st dung lugng hitu hiéu co tac dung diéu tri
ctia hop chat theo sang ché. Trong khi khong bi gidi han boi co ché cu thé, theo mot
s6 phuong 4n, hop chit theo sang ché co thé diéu tri hodc phong ngira bénh ung thu

béng cach trc ché céc protein Bel-2, vi du, Bel-2 va/hodc Bel-xL. Vi du vé cac bénh
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ung thu ¢6 thé diéu tri bao gdm, nhung khong chi gi6i han ¢, mot hodc nhiéu bénh

ung thu bat ky trong sb cac bénh ung thu néu trong Bang 2.

Bang 2
bénh ung thu tuyén thugng than lymphé biéu mo
caxinom té bao tui tuyén u lymphd
u than kinh thinh gidc bénh bach cau lymphd cép tinh
u melanin dang ndt rudi son & ngon chi bénh bach cu tiy bao cép tinh
u tuyén mo hoi bénh bach cdu dang lympho man tinh

bénh bach ciu ua eosin cip tinh bénh ung thu gan

bénh bach ciu dong hong cau cép tinh bénh ung thu phdi té bao nhd

bénh bach cdu nguyén bao lymphd cap tinh bénh ung thu phdi té bao khong nho

bénh bach cu nguyén bao nhan khéng 16 | u lymphd thé MALT (m6 lymphd lién

cap tinh quan dén niém mac)
bénh bach ciu don nhan cép tinh u md bao soi 4c tinh
bénh bach ciu tién tiy bao cip tinh khéi u bao than kinh ngoai vi 4c tinh
caxinom tuyén khéi u triton 4c tinh
caxinom nang dang tuyén u lymphd té bao vo
u tuyén u lymphd té bao B ving ria
khdi u do ring dang tuyén bénh bach cau té bao bon
caxinom c6 vay dang tuyén khdi u té bao mim trung thét
khéi u mo md caxinom thé tiy & vi
caxinom vo tuyén thugng than bénh ung thu tuyén giap thé tuy

bénh bach cau/u lymphd té bao T trudng

“hanh u nguyén tiy bao

bénh bach cau té bao NK xam lan u melanin

u lymphd lién quan dén hoi chimg suy gidm

mién dich mac phai (AIDS) u mang nao
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sacom co van O rang

bénh ung thu t& bao Merkel

sacom phan mém 0 rdng

u trung bieu md

u x0 nguyén bao tao men

caxinom bi€éu md dudng niéu di cdn

u lympho t& bao 16n thodi bién

khéi u Mullerian hdn hop

bénh ung thu tuyén giap thoai bién

khoi u nhay

u lympho té bao T nguyén bao mién dich-
mach mau

bénh da u tay

u md-co-mach

khoi u mo co

sacom mach

u sui dang nam

u té bao hinh sao

sacom m& dang niém dich

khéi u hinh gy dang quéi khéong dién hinh

u hiém

bénh bach ciu dang lymphd té bao B- man
tinh

sacom niém

bénh bach ciu dang tién lympho té bao B

caxinom mii-hong

u lymphd té bao B

u bao Schwann

caxinom t€ bao day

u nguyén bao than kinh

bénh ung thu dudng din mat

u xo than kinh

bénh ung thu bang quang

u than kinh

u nguyén bao

u melanin thé cuc

bénh ung thu xuong

bénh ung thu mat

khoi u Brenner

u t& bao hinh sao it nhanh

khodi u nau

u té bao than kinh dém it gai

u lympho Burkitt u té bao hat tuyén mang tai

bénh ung thu va u mang nao bao than kinh thi giac

bénh ung thu nio khéi u than kinh thi gidc
caxinom bénh ung thu miéng
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caxinom tai cho

sacom xuong

caxinosacom

bénh ung thu budng tring

khoi u sun

khéi u dinh phdi Pancoast

u Xuong rang

bénh ung thu tuyén giap thé nhu

sacom tuy

u can hach

u sun

u tuyén tung

u nguyén song

u té bao tuyén ting

ung thu rau

u té bao tuyén yén

u nhu dam r6i mang mach

u tuyén yén

sacom té bao sang cua than

khoi u tuyén yén

u so hau

u tuong bao

u lymphd té bao T & da

u da phoi

bénh ung thu cd ti cung

u lymphd thé nguyén bao lymphb tién
te bao T

bénh ung thu két-truc trang

u lympho hé than kinh trung uong
nguyén phat

bénh Degos

u lymphd tran dich nguyén phat

khoi u té bao tron nhd tao mod xo

bénh ung thu mang bung nguyén phat

u lymphd té bao B 16n lan toa

bénh ung thu tuyén tién liét

khoi u than kinh-biéu mé loan san phoi

bénh ung thu tuy

u loan phat té bao mam

bénh ung thu hong

caxinom phoi

u niém gia mang bung

khoi u tuyén ndi tiet

caxinom t€ bao than

khoi u xoang ndi bi

caxinom than thé tiy

u lympho t€ bao T lién quan dén bénh rudt

non

u nguyén bao vong mac
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bénh ung thu thuc quan

u co van

thai trong thai sacom co van
u X0 bénh chuyén dang Richter
sacom s¢i bénh ung thu tryc trang
u lympho thé nang sacom

bénh ung thu tuyén giap thé nang

u bao s¢i than kinh

u hach than kinh

u tinh seminom

bénh ung thu da day-rudt

khéi u té bao Sertoli

khoi u té bao mam

khdi u md dém cot gioi tinh -tuyén
sinh duc

ung thu rau thoi ky thai nghén

caxinom té bao vong déng dau

u nguyén bao soi té bao khong 16

bénh ung thu da

khoi u té bao khong 16 cua xuwong

khoi u té bao tron nhé mau xanh luc

khéi u than kinh dém

caxinom té bao nho

u nguyén bao xbp da dang

sacom md mém

u than kinh dém

u tiét somatostatin

chimg tang sinh than kinh dém nao

mun coc

u tiét glucagon

khoi u cot song

u nguyén bao tuyén sinh duc

u lympho vung ria lach

khéi u té bao go tring

caxinom t& bao vay

blastom ludng tinh

sacom hoat dich

bénh ung thu tii mat

bénh Sezary

bénh ung thu vung da day

bénh ung thu rudt non

bénh bach cAu té bao co 16ng

caxinom ¢ vay

u nguyén bao mach mau

bénh ung thu da day
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bénh ung thu vung déu va cb

u lympho tébao T

u té bao quanh mao mach

bénh ung thu tinh hoan

bénh 4c tinh huyét hoc

u té bao 4o budng tring

u nguyén bao gan

bénh ung thu tuyén gidp

u lymphd té bao T gan néch

caxinom t€ bao chuyén tiép

u lymph6 Hodgkin

bénh ung thu hong

u lymphé khong Hodgkin

bénh ung thu ong niéu ron

caxinom tiéu thuy xam lan

bénh ung thu ni¢u-sinh duc

bénh ung thu rudt caxinom biéu mé dudng niéu
bénh ung thu than u melanin mang mach nho
bénh ung thu thanh quan bénh ung thu tu cung

bénh nodt rudi son ac tinh caxinom mun cOC

caxinom dudng gitra gdy chét u than kinh dém duong thi giac

bénh bach cau bénh ung thu &m hd
khéi u té bao Leydig bénh ung thu 4m dao
sacom md macro globulin-huyét Waldenstrom
bénh ung thu phdi khéi u Warthin
u bach huyét khéi u Wilms

sacom bach huyét

Theo phuong an khéc, bénh ung thu 1a bénh ung thu va, bénh ung thu co tir
cung, bénh ung thu rudt két, bénh ung thu than, bénh ung thu gan, bénh ung thu ving
dau va cd, bénh ung thu da, bénh ung thu tuy, bénh ung thu buéng trimg, bénh ung
thu thuc quén, hodc bénh ung thu tuyén tién liét.

Theo phuong an khéc, bénh ung thu 1a bénh éc tinh huyét hoc nhu bénh bach
clu tiy bao cép tinh (AML), bénh bach cau nguyén bao lymphd té bao B- va T-cp
tinh (ALL), bénh bach cAu dang lymphd man tinh (CLL), hodc u lymphd té bao vo
(MCL).

-53 -



42320

Theo phuong 4n khac, bénh ung thu la caxinom té bao vay thuc quan
(esophageal squamous cell carcinoma: ESCC), caxinom bang quang, hodc caxinom cb
to cung.

Theo phuong an khéc, bénh ung thu 1a bénh bach cAu, vi dy, bénh bach céu
dugc chon tir bénh bach cdu don nhan cép tinh, bénh bach cau tuy bao ca”ip tinh, bénh
bach cau ty bao man tinh, bénh bach cau dang lymph6 man tinh va bénh bach clu
dong hdn hop (mixed lineage leukemia: MLL). Theo phuong an khac, bénh ung thu 1a
caxinom dudng gifta co thé 1ién quan dén gen NUT. Theo phwong 4n khéc, bénh ung
thu 12 bénh da u tiy. Theo phuong an khéc, bénh ung thu 1a bénh ung thu phéi nhu
bénh ung thu phéi té bao nho (small cell lung cancer: SCLC). Theo phuong an khac,
bénh ung thu 1a u nguyén bao than kinh. Theo phuong 4n khac, bénh ung thu 1a u
lympho Burkitt. Theo phuwong 4n khac, bénh ung thu la bénh ung thu cb ttr cung. Theo
phuong 4n khac, bénh ung thu 1 bénh ung thu thuc quan. Theo phuong an khéc, bénh
ung thu 1a bénh ung thu budng tring. Theo phuong an khéc, bénh ung thu 1a bénh ung
thu két-truc trang. Theo phuong an khac, bénh ung thu 1a bénh ung thu tuyén tién liét.
Theo phuong an khéc, bénh ung thu la bénh ung thu vi.

Theo phuong én khac, bénh ung thu la caxinom vo tuyén thuong than, caxinom
biéu m6 dudng niéu bang quang, caxinom Xam 14n v, caxinom tuyén két-truc trang, u
lympho té bao B 16n lan toa, caxinom té bao vay ving diu va cd, caxinom té bao gan,
caxinom tuyén phdi, caxinom té bao vay phdi, caxinom u tuyén thé thanh dich budng
tring, caxinom tuyén tuy, caxinom tuyén tién liét, caxinom té bao sang & than, u
melanin & da, caxinom tuyén da day, caxinosacom tir cung, hodc caxinom mang trong
tr cung ¢ than tr cung.

Theo phuong an khdc, sang ché md ta phuong phap diéu tri bang cach diéu
bién su biéu hién gen, sy ting sinh té bao, su biét hoa té bao va/hodc su chét té bao
theo chuong trinh in vivo & bénh ung thu, vi du, & cac bénh ung thu da néu trén day,
bang cach cho ddi turong can lidu phép nay str dung luong hiru hiéu c6 téc dung diéu
tri ciia hop chat theo séng ché.

Hop chét theo séng ché c¢6 thé duoc sir dung cho ddi tuong & dang hoa chat tho
ma khong can céc thanh phan khac bat ky c6 mit. Hop chét theo sang ché ciing 6 thé

duoc st dung cho dbi tuong dudi dang phan dugc pham chira hop chét két hop véi
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mdt hodc nhidu chit mang duge dung thich hop. Cac chit mang nay co thé duge chon
tr cac ta duge va chét phu tro duoc dung. Thut ngi "cht mang dugc dung" hodc
"chét dan thubc duge dung" bao ham chét bat ky trong sb céc chit mang, dung mai,
chét hoat dong bé mat hodc chét din thude duge dung tiéu chudn. Céc chét dan thudc
duoc dung thich hop bao gdm cac chat dan thubc chita nude va chit dn thude khong
chitra nude. Cac chat mang duoc dung tiéu chuén va dang trinh bay cua chung dugc
md ta trong tai lidu: Remington's Pharmaceutical Sciences, Mack Publishing Co.,
Easton, PA, 19th ed. 1995.

Céc dugc pham trong pham vi clia sang ché bao gbm tét ca céc hdn hop trong
dé hop chét theo sang ché duoc két hop vdi mot hoac nhiéu chit mang duoc dung.
Theo mdt phuong an, hop chét theo sang ché c6 mat trong dugc phém voi lugng hitu
hiéu dé dat dugc muc dich diéu tri du dinh cua né. Trong khi nhu ciu cua ddi tuong
6 thé thay dbi, viéc xac dinh khoang t6i wu cua luong hitu hiéu cia mdi hop chét da
duge ngudi c6 hiéu biét trung binh trong linh vye nay biét rd. Thong thuong, hop chét
theo sang ché ¢6 thé duoc stt dung cho dong vét c6 va, vi du, nguoi, qua duong miéng
v6i lidu ding ndm trong khoang tir 0,0025 dén 1500mg/kg thé trong cta dong vat co
vi, hodc lugng tuong duong cua mudi hoic solvat dugc dung cua nd, mdi ngay dé
diéu tri rbi loan cu thé. Liéu ding qua duong miéng hitu ich ctia hop chét theo sang
ché dugc st dung cho dong vét co vi nam trong khoang tir 0,0025 dén 50mg/kg thé
trong cua dong vat cé vu, hodc lugng tuong duong cua mudi hodc solvat duoc dung
ctia n6. Dé tiém qua dudng trong co, lidu dung thuong bang khoang mot nira lidu ding
qua duong miéng.

Liéu dung don vi qua duong miéng chira hop cht theo sang ché véi lugng nim
trong khoang tu 0,01mg dén 1g, vi du, ndm trong khoang tir 0,01mg dén 500mg, nim
trong khoang tir 0,01mg dén 250mg, nam trong khoang tir 0,01mg dén 100mg, nim
trong khoang tir 0,01mg dén 50mg, vi du, nam trong khoang tr 0,1mg dén 10mg, hop
chét nay. Liéu dung don vi nay ¢6 thé dugc st dung mot hodc nhiéu 1an hang ngay, vi
du, dudi dang mot hodc nhiéu vién nén hodc vién nang, mdi vién nay chira hgp chét
v6i lwong nam trong khoang tir 0,01mg dén 1lg, hodc lugng tuong duong cia mubi
hodc solvat dugc dung cua no.

Hop chét theo sang ché hodc dugc pham chira hop chét theo sang ché co thé
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duoc st dung cho bénh nhéan hodc dbi tuong bat ky ¢ thé thu dugc hidu qua c6 loi
cta hop chit theo séng ché. Tét nhat néu cac bénh nhén hodc d6i twong nay 1a dong
vat ¢6 vu, vi du, ngudi va dong vat nudi trong gia dinh, tuy nhién, sang ché khong bi
gi61 han béi dAu hiéu nay. Theo mdt phuong an, bénh nhan hodc dbi tuong 1a nguoi.

Hop chat theo sang ché hodc dugc phdm chira hop chat theo sang ché c6 thé
dugc sir dung theo céch bét ky dé dat duoc muc dich du dinh ctia n6. Vi du, viéc st
dung ¢6 thé 1a qua duong miéng, ngoai duong tiéu héa, dudi da, trong tinh mach,
trong co, dudng trong mang bung, qua chan bi, trong mili, qua niém mac, tryc trang,
trong Am dao hodc trong miéng, hodc béng cach xong. Liéu luong dugc st dung va
duong st dung s€ thay dbi, tuy theo tirng truong hop cua d6i tuong cu thé, va co tinh
dén cac yéu t6 nhu do tudi, gidi tinh, tinh trang stc khoe, va trong lugng co thé cua
nguoi nhén, tinh trang bénh hodc r6i loan can dugc diéu tri, kiéu diéu tri déng thoi,
néu co, tAn suét ctia viéc diéu tri, va tinh chét cua hiéu qua mong mubn.

Theo mot phuong an, hop chit theo sang ché hodc duge pham chira hop chat
theo sang ché c6 thé dugc st dung qua duong miéng. Theo phuong én khac, duge
phim theo sang ché co thé duge st dung qua dudng miéng va dugc bao ché thanh
vién nén, vién bao dudng, vién nang, hodc dang long dung qua duong miéng. Theo
mot phuong an, dang dung qua dudng miéng chira nhiéu hat ép dun cta hop chét theo
sang ché.

Theo cach khac, hop chit theo sang ché hodc duoc phidm chira hop chit theo
sang ché ¢c6 thé duoc str dung qua dudng tryc trang, va dugce bao ché thanh dang thube
dan.

Theo cach khac, hop chét theo sang ché hodc dugc pham chira hop chat theo
sang ché co thé duge st dung bang cach tiém.

Theo cach khac, hop chét theo sang ché hodc dugc pham chira hop chat theo
sang ché ¢6 thé dugc sir dung qua chén bi.

Theo cach khac, hop chit theo sang ché hodc duoc phim chira hop chat theo
sang ché c6 thé duoc st dung bang cach xong hodc st dung qua duodng trong mii
hodc qua niém mac.

Theo cach khéc, hop chét theo séng ché hodc dugce phim chtra hop chét theo

sang ché co thé duge st dung qua dudng trong am dao.
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Dugc pham theo sang ché c6 thé chua hop chat theo sang ché véi lugng nim
trong khoang tr 0,01 dén 99% trong luong, vi du, chtra hop chét nay véi luong nim
trong khoang tur 0,25 dén 75% trong luong, vi du, khoang 1%, khodng 5%, khoang
10%, khoang 15%, khoang 20%, khoang 25%, khodng 30%, khoang 35%, khoang
40%, khoang 45%, khoang 50%, khoang 55%, khoang 60%, khoang 65%, khoang
70%, hoac khoang 75% trong lugng.

Dugc phdm theo sang ché duoc bao ché theo cach s& duge biét 15 khi xem xét
ban mo ta nay, vi du, béng cac quy trinh tron 14n, tao hat, tao vién bao dudng, hoa tan,
ép dim, hodc déng kho nhanh thong thuong. Do d6, c6 thé thu dugc cac duge pham dé
str dung qua duong miéng béng cach két hop hop chit c6 hoat tinh véi ta duoc dang
rén, tiy ¥, nghién hdn hop tao thanh va xi ly hdn hop cta cac hat, sau khi cho thém
céc chét phu tro thich hop, néu mudn hoic néu cin, dé thu dugc vién nén hodc nhan
cta vién bao duong.

Céc ta dugce thich hop bao gém cac chat don nhu sacarit (vi du, lactoza,
sucroza, manitol hodc sorbitol), hdn hop xenluloza, cac hop chit canxi phosphat (vi
du, tricanxi phosphat hodc canxi hydrophosphat), cling nhu cac chit két dinh nhu ho
tinh bot (bﬁmg cach str dung, vi duy, tinh bot ngd, tinh bot lta mi, tinh bot gao, hodc
tinh bot khoai tay), gelatin, tragacan, metyl xenluloza, hydroxypropylmetylxenluloza,
natri carboxymetylxenluloza, va/hogc polyvinyl pyrolidon. Néu mubn, mot hodc nhidu
chét gy rd co thé dugc thém vao, nhu cic tinh bot néu trén va ca carboxymetyl-tinh
bot, polyvinyl pyrolidon duoc lién két ngang, aga, hodc axit alginic hodc mudi cia no,
nhu natri alginat.

Céc chét phu tro thuong la chét diéu chinh d6 chay va cac chét lam tron, vi du
nhu silic oxit, bdt talc, axit stearic hodc mudi ctia né (vi du, magie stearat hodc canxi
stearat), va polyetylen glycol. Nhén cua vién bao duong dugce tao 16p bao thich hop,
16p nay bén vai dich da day. Nham muc dich ndy, dung dich sacarit ddm dic co thé
dugc st dung, dung dich nay co thé tuy y chita gdom arabic, bot talc, polyvinyl
pyrolidon, polyetylen glycol va/hodc titan dioxit, dung dich son va cac dung moi hodc
hdn hop dung mdi hitu co thich hop. Pé tao ra 16p bao bén véi dich da day, dung dich
chita cdc hdn hop =xenluloza thich hop nhu axetylxenluloza phtalat hodc

hydroxypropylmetyl-xenluloza phtalat ¢6 thé dugc st dung. Thude nhudm hoic chat
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tao mau co thé duoc cho thém vao vién nén hodc 16p bao cta vién bao duong, vi du,
d& nhan biét hoac phan biét hdn hop ciia céc lidu ding cta hgp chat c6 hoat tinh.

Vi du vé cac dugc pham khac co thé duoc st dung qua dudong miéng bao gb6m
cac vién nang lip khit 1am bang gelatin, hodc vién nang mém, bit kin lam bang gelatin
va chit déo hoa nhu glyxerol hodc sorbitol. Cac vién nang lap khit co thé chira hop
chit & dang hat, cc hat nay co6 thé duoc tron voi cac chit don nhu lactoza, céc chét
két dinh nhu tinh bot, va/hodc cac chét 1am tron nhu bot talc hodc magie stearat va,
tuy y, cac chét 6n dinh, hoic & dang nhiéu hat duoc ép dun. Trong nang mém, t8t hon
néu hop chét c6 hoat tinh duoc hoa tan hodc tao huyén phti trong cac chit 16ng thich
hop, nhu cac dau béo hoic parafin 10ng. Ngoai ra, cac chét dn dinh c6 thé dugc thém
Vao.

Cac duoc phém c6 thé st dung qua duong tryc trang bao gém, vi du, thudc
dan, dang nay gém hdn hop cia mot hodc nhiéu hop chét ¢ hoat tinh véi nén thube
dan. Cac nén thudce dan thich hgp bao gbm cac triglyxerit tw nhién va tdng hop, va cac
hydrocacbon parafin, ngoai cac chét khéc. Ciing c6 thé st dung vién nang gelatin qua
duong truc trang gém hdn hop cua hop chat ¢6 hoat tinh véi chit nén, vi du nhu
triglyxerit 10ng, polyetylen glycol, hodc hydrocacbon parafin.

Céac dang thich hgp dé str dung ngoai dudng tiéu hoa bao gbm céc dung dich
nudc chira hop chat c6 hoat tinh & dang tan trong nuéc, vi du nhu mubi tan trong
nudce, dung dich kiém, hodc dung dich axit. Theo cach khac, huyén phu chtra hgp chét
¢6 hoat tinh ¢6 thé duoc diéu ché du6i dang huyén phu trong dau. Cac dung mdi hodc
chét dAn thudc wa chat béo thich hgp dung cho huyén phu, ¢6 thé bao gdm céc dau béo
(vi du, du ving), céc este cua axit béo tong hop (vi dy, etyl oleat), triglyxerit, hodc
polyetylen glycol nhu polyetylen glycol-400 (PEG-400). Huyén phu trong nuéc c¢6 thé
chra mot hodc nhiéu chét 1am ting do nhét cua huyén phu nay bao g@)m, vi du, natri
carboxymetyl xenluloza, sorbitol, va/hodc dextran. Huyén phti ¢6 thé tiy y chira chét
4n dinh.

Theo phuong an khac, sang ché @& cap dén kit chtra hop chit theo sang ché
(hodc dugc phdm chtra hop chit theo sang ché) dugc bao géi theo cach dé tao diéu
kién thuan loi cho viéc sit dung chiing dé thuc hanh cac phuong phép theo séng ché.

Theo mdt phuong an, kit bao gdm hop chét theo sang ché (hodc dugc pham chira hop
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chét theo sang ché) duoc bao gbi trong dd chira, nhu chai hodc binh dugc bit kin, ¢6
nhin dan vao d6 chua nay hodc dugc dua vao kit dé mé ta viéc str dung hop chét hoac
hdn hop dé thuc hanh phuong phép theo sing ché. Theo mdt phuwong 4n, hop chét
hodc hon hop duge bao goi ¢ dang liéu dung don vi. Kit nay c6 thé con bao gdm dung
cu thich hop dé str dung hdn hop theo dudng st dung duoc du dinh.

Theo phuong an khac, hop chit theo sang ché duge st dung cho d6i trong két
hop Vi chét didu tri thir hai. Chét didu tri thtt hai nay khac v6i hop chét theo séng ché.
Hop chét theo sang ché va chét didu tri thu hai c6 thé dugc st dung dong thoi hodc lan
luot dé dat duoc hidu qua mong muén. Ngoai ra, hop chit theo sang ché va chét diéu
tri thir hai ¢é thé duoc str dung tir mot hdn hop hoidc hai hdn hop riéng biét.

Chét diéu tri thtt hai duoc st dung véi lugng dé tao ra hiéu qua diéu tri mong
muén cia nd. Khoang liéu dung hitu hiéu @i v6i mdi chat didu tri thi hai 13 da biét
trong linh vuc nay, va chét diéu tri tht hai dugc st dung cho d6i tuong can diéu tri
trong cac khoang duoc thiét 1ap nay.

Hop chét theo sang ché va chét diéu tri thir hai c6 thé dugc st dung cliing nhau
dudi dang mét lieu dung don vi hodc st dung riéng r& dudi dang nhiéu lidu dung don
vi, trong do6 hop chét theo sang ché duoc st dung trude chat diéu tri thr hai hodc
nguoc lai. Mot hodc nhiéu lidu dung cia hop chét theo sang ché va/hodc mot hoic
nhiéu lidu dung cua chit diéu tri thu hai c6 thé duoc st dung. Do do6, hop chét theo
sang ché ¢6 thé dugc st dung két hop voi mot hodc nhiéu chit diéu tri tht hai, vi du,
nhung khong chi gidi han ¢, chét khang bénh ung thu.

Theo mdt sb phuong an, chit diéu tri tht hai 1a duoc chét biéu sinh. Khi dugc
s dung trong ban md ta nay, thuat ngit "duoc chét biéu sinh" dé chi chét diéu tri
huéng dich 1 chét didu hoa biéu sinh. Vi du vé cac chét didu hoa biéu sinh bao gom
histon lysin metyltransferaza, histon arginin metyl transferaza, histon demetylaza,
histon deaxetylaza, histon axetylaza, va ADN metyltransferaza. Cac chét trc ché histon
deaxetylaza bao gdm, nhung khong chi gi6i han ¢, vorinostat.

Theo phuong 4n khéc, cac chit héa tri liéu hogc chat chong ting sinh khac ¢6
thé duoc két hop véi hop chit theo sang ché dé diéu tri cdc bénh ting sinh va bénh
ung thu. Vi du vé cac lidu phép va chét khang bénh ung thu ¢6 thd dugc st dung két
hop voi hop chét theo sang ché bao gdm phau thuét, liéu phéap xa tri (vi du, li¢u phap
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xa tri béng tia gama, liéu phap xa tri béng chum notron, liéu phap xa tri béng chum
electron, liéu phap proton, liéu phép tia phong xa dé gan, va chét dong vi co6 hoat tinh
phoéng xa toan than), liéu phap noi tiét, chat lam thay dbi dap tng sinh hoc (vi du,
interferon, intolokin, yéu td hoai tir khdi u (tumor necrosis factor: TNF), ching s6t
cao va liéu phap lanh, chét 1am giam tc dung phu bat ky (vi du, chat chéng non), va
céc duoc chit hoa tri lidu dd dugc phé chuén khac bt ky.

Vi du vé cac hop chat chéng tang sinh bao gbm, nhung khong chi gi6i han @,
chit (rc ché aromataza; chét khing estrogen; chat khang androgen; chét chi van
gonadorelin; chét uc ché topoisomeraza I; chét tc ché topoisomeraza II; chét c6 hoat
tinh vi 6ng; chét alkyl hoéa; retinoit, carontenoit, hodc tocopherol; chat we ché
xyclooxygenaza; chét (e ché MMP; chat e ché mTOR; chét chong chuyén héa; hop
chét platin; chat trc ché methionin aminopeptidaza; bisphosphonat; khang thé chdng
tang sinh; chét trc ché heparanaza; chét tic ché cac dong dang clia gen giy ung thu
Ras; chét tc ché telomeraza; chét trc ché proteasom; hop chéat dugc st dung trong viéc
diéu tri cac bénh 4c tinh huyét hoc; chét rc ché Flt-3; chét e ché Hsp90; chét tc ché
protein kinesin thé thoi; chat tc ché MEK: chit khang sinh khang khdi u; nitrosoure;
hop chit huéng dich/lam giam hoat tinh ctia protein hodc lipit kinaza, hop chat huéng
dich/lam giam hoat tinh cta protein hodc lipit phosphataza, hodc hop chét chéng tao
mach khac bat ky.

Cac chit tc ché aromataza lam vi du khong gidi han bao gb6m, nhung khéong
chi gidi han 6, cac chét steroit nhu atamestan, exemestan, va formestan, va chét khong
phai steroit nhu aminoglutethimit, roglethimit, pyridoglutethimit, trilostan, testolacton,
ketokonazol, vorozol, fadrozol, anastrozol, va letrozol.

Céac chit khang estrogen khong lam gidi han bao gbm, nhung khong chi gigi
han &, tamoxifen, fulvestrant, raloxifen, va raloxifen hydroclorua. Cac chét khang
androgen bao gdm, nhung khong chi gi6i han &, bicalutamit. Céc chat chi vén
gonadorelin bao gdm, nhung khong chi gi¢i han &, abarelix, goserelin, va goserelin
axetat.

Céc chét e ché topoisomeraza I 1am vi du bao gdm, nhung khong chi gi6i han
&, topotecan, gimatecan, irinotecan, camptothecin va cac chét twong tu cua no, 9-

nitrocamptothexin, va thé lién hop camptothexin dai phén tir PNU-166148. Céc chat
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trc ché topoisomeraza 11 bao gdm, nhung khong chi gidi han ¢, cac chét antraxyclin
nhu doxorubixin, daunorubixin, epirubixin, idarubixin, va nemorubixin; cac chét
antraquinon nhu mitoxantron va losoxantron; va cdc chat podophillotoxin, nhu
etoposit va teniposit.

Céc chat c6 hoat tinh vi dng bao gdm céc hop chét én dinh vi dng, cac hop chét
lam mét 6n dinh vi 6ng, va cac chét e ché polyme héa vi hat 6ng bao gdm, nhung
khéng chi giéi han 6, cac chit taxan nhu paclitaxel va docetaxel; cac chét vinca
alkaloit nhu vinblastin, vinblastin sulfat, vincristin, va vincristin sulfat, va vinorelbin;
cac chét discodermolit; cochixin va epothilon va cac dan xuét ctia chiing.

Cac chat alkyl héa lam vi du khong giéi han bao gdm xyclophosphamit,
ifosfamit, melphalan, va nitrosoure, nhu carmustin va lomustin.

Céc chat e ché xyclooxygenaza lam vi du khong giéi han bao gbm cac chét tic
ché Cox-2, axit 2-arylaminophenylacetic duoc thé alkyl & vi tri 5 va céc dan xuit nhu
celecoxib,  rofecoxib, etoricoxib,  valdecoxib, hodac  axit 5-alkyl-2-
arylaminophenylaxetic nhu lumiracoxib.

Cac chat tc ché co chit kim loai-proteinaza ("matrix metalloproteinase
inhibitor: chit Gc ché MMP") bao gdm céc chat {rc ché chét bit chudc peptit colagen
va chit khong phai chét bit chudc peptit colagen, dan xuét tetraxyclin, batimastat,
marimastat, prinomastat, metastat, BMS-279251, BAY 12-9566, TAA211, MMI270B,
va AAJ996.

Cac chét tc ché mTOR lam vi du khong gigi han bao gbm cac hop chét c6 tac
dung wc ché dich rapamyxin (mTOR) cta dong vat c6 vl va co6 hoat tinh chéng ting
sinh nhu sirolimus, everolimus, CCI-779, va ABT578.

Céc chat chéng chuyén hoa lam vi du khong gi6i han bao gbm 5-flouraxil (5-
FU), capexitabin, gemxitabin, cac hop chit khtr metyl héa ADN, nhu 5-azaxytidin va
dexitabin, metotrexat va edatrexat, va cac chét dbi khéang axit folic, nhu pemetrexed.

Céc hop chét platin 1am vi du khong giéi han bao gdm carboplatin, cis-platin,
cisplatin, va oxaliplatin.

Céc chét e ché methionin aminopeptidaza 1am vi du khong gidi han bao gdm
bengamit hoic dan xuét ctia n6 va PP1-2458.

Céc hop chét bisphosphonat lam vi du khong gidi han bao gbm axit etridonic,

-61 -

61/134



42320

axit clodronic, axit tiludronic, axit pamidronic, axit alendronic, axit ibandronic, axit
risedronic, va axit zoledronic.

Céc khang sinh chong ting sinh lam vi du khong gi6i han bao gdm
trastuzumab, trastuzumab-DMI, cetuximab, bevacizumab, rituximab, PR064553, va
2C4. Thuat ngtt "khang thé" ¢6 nghia 14 bao gdm cac khang thé don dong nguyén ven,
khang thé da dong, khang thé da gia duoc tao ra tir it nhat hai khang thé nguyén ven,
va cac doan khang thé, mién 1a chiing c6 hoat tinh sinh hoc mong mudn.

Céc chit Gc ché heparanaza lam vi du khong gidi han bao gdm cac hop chét
huéng dich, lam gidm, hodc Gc ché su thoai bién heparin sulfat, nhu PI-88 va
OGT2115.

Khi dugc st dung trong ban md ta nay, thuat nglt "chét e ché cac dong dang
clia gen gdy ung thu Ras" nhu H-Ras, K-Ras, hodc N-Ras, @& chi hop chit hucéng
dich, lam giam, hodc Gc ché hoat tinh cua gen gdy ung thu Ras, vi dy, chét tc ché
farnesyl transferaza, nhu L-744832, DK8G557, tipifarnib, va lonafarnib.

Céc chat e ché telomerasza lam vi du khong gi6i han bao gdm céc hop chat
hudng dich, lam giam, hodc e ché hoat tinh cta telomeraza, nhu cac hgp chét co tac
dung tc ché thu thé telomeraza, nhu telomestatin.

Céac chit uc ché proteasom lam vi du khong gidi han bao gbm cac hop chét
hudng dich, lam giam, hodc uc ché hoat tinh ctia proteasom bao gbm, nhung khong
chi gi¢i han &, bortezomid.

Khi duge st dung trong ban md ta nay, cum tir "cac hop chét duoc st dung
trong viéc diéu tri bénh 4c tinh huyét hoc" bao gdm céc chét e ché tyrosin kinaza
tuong tu FMS 1a cac hop chét hudng dich, lam gidm hodc e ché hoat tinh cta c4c thu
thé tyrosin kinaza twong tw FMS (Flt-3R); interferon, [-B-D-arabinofuransylxytosin
(ara-c), va bisulfan; va cac chét trc ché ALK, 1a cac hop chét c6 tac dung hudéng dich,
lam gidm, hodc tc ché kinaza ctia u lymphd thoéi bién.

Céc chét tc ché Flt-3 1am vi du khong gi6i han bao gé)m PKC412, midostaurin,
dAn xuit staurosporin, SU11248, va MLNS518.

CAc chét e ché HSP90 lam vi du khong gidi han bao gdm cac hop chat huéng
dich, 1am giam, hodc tre ché hoat tinh ATPaza ndi tai cia HSP90; hodc lam thodi bién,

huéng dich, lam gidm hodc wc ché céc protein co chat HSP90 biang con duong
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ubiquitin proteosom. Céac hop chit huéng dich, lam giam hodc tGc ché hoat tinh
ATPaza ndi tai cia HSP90 1a cac hop chét, protein, hoic khang thé dac biét co tac
dung Uc ché hoat tinh ATPaza cua HSP90, nhu 17-alylamino,17-
demetoxygeldanamyxin (17AAG), dan xuét geldanamyxin; cac hop chét lién quan dén
geldanamyxin khéc; cac chét tc ché radixicol va HDAC.

Khi dugc st dung trong ban md ta nay, cum tur "hop chat huéng dich/lam giam
hoat tinh cta protein hodc lipit kinaza; hodc hoat tinh cua protein hodc lipit
phosphataza; hodc hop chét chéng tao mach khac bét ky" bao gdm chat trc ché protein
tyrosin kinaza va/hodc serin va/hodc threonin kinaza hodc lipit kinaza, nhu a) hop chét
hudng dich, lam gidm, hodc Gc ché hoat tinh cta thu thé yéu té sinh trudng co ngudn
gbe tidu cau (platelet-derived growth factor-receptor: PDGFR), nhu hop chit c6 tac
dung hudéng dich, lam gidm, hodc wtc ché hoat tinh ciia PDGFR, nhu dan xudt
N-phenyl-2-pyrimidin-amin, nhu imatinib, SUIOL, SU6668, va GFB-111; b) hop chét
hudng dich, lam gidm, hodc wc ché hoat tinh cta thu thé yéu t6 sinh truéng nguyén
bao soi (fibroblast growth factor-receptor: FGFR); ¢) hop chét huéng dich, 1am giam,
hodc trc ché hoat tinh cta thy thé yéu t6 sinh trudong twong tu insulin I (insulin-like
growth factor receptor I: IGF-IR), nhu hop chét c6 tac dung huéng dich, 1am giam,
hoac trc ché hoat tinh cta IGF-IR; d) hop chét hudng dich, lam giam, hodc e ché hoat
tinh cta ho thu thé Trk tyrosin kinaza, hodc chét rc ché ephrin B4; ) hop chét huéng
dich, lam giam, hodc ¢ ché hoat tinh cia ho thu thé Axl tyrosin kinaza ; f) hop chét
hudng dich, lam gidm, hodc ¢ ché hoat tinh cta thu thé Ret tyrosin kinaza; g) hop
chét huéng dich, lam giam, hodc tc ché hoat tinh cta thu thé Kit/SCFR tyrosin
kinaza, nhu imatinib; h) hop chét huéng dich, 1am giam, hodc Gc ché hoat tinh cua thu
thé c-Kit tyrosin kinaza, nhu imatinib; i) hop chét hudng dich, lam giam, hodc ¢ ché
hoat tinh cta cac thanh vién cua ho c-Abl, cac san phém dung hop gen cta ching (vi
du, Ber-Abl kinaza) va cac thé dot bién nhu dan xuit N-phenyl-2-pyrimidin-amin, nhu
imatinib hodc nilotinib; PD180970; AG957; NSC 680410; PD173955; hoac dasatinib;
j) hop chét hudng dich, lam giam, hodc trc ché hoat tinh ctia c4c thanh vién cta ho
protein kinaza C (PKC) va ho Raf cua serin/threonin kinaza, cdc thanh vién cta ho
MEK, SRC, JAK, FAK, PDK1, PKB/Akt, va Rass/MAPK, va/hodc cac thanh vién cua

ho kinaza phuy thudc xyclin (CDK), nhu dn xuit staurosporin dugc boc 10 trong Béng
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doc quyén sang ché My s 5.093.330, nhu midostaurin; vi du vé cac hop chét khac
bao g(‘A)m UCN-01, safingol, BAY 43-9006, bryostatin 1, perifosin; ilmofosin; RO
318220 va RO 320432; GO 6976; Isis 3521; LY333531/LY379196; hop chét
isochinolin; chét trc ché farnesyl transferaza; PD184352 hodc QAN697, hodac AT7519;
k) hop chat huéng dich, lam giam hodc tc ché hoat tinh ctia protein-tyrosin kinaza,
nhu imatinib mesylat hodc tyrphostin, nhu Tyrphostin A23/RG-50810; AG 99;
Tyrphostin AG 213; Tyrphostin AG 1748; Tyrphostin AG 490; Tyrphostin B44; chat
ddng phéan dbi anh Tyrphostin B44 (+); Tyrphostin AG 555; AG 494; Tyrphostin AG
556, AG957 va este adamantyl cua axit adaphostin  (4-{[(2,5-
dihydroxyphenyl)metyl]Jamino}-benzoic; NSC 680410, adaphostin); 1) hop chat
hudng dich, 1am gidm, hodc ¢ ché hoat tinh ctia ho yéu td sinh truéng biéu bi cua cac
thu thé tyrosin kinaza (EGFR, ErbB2, ErbB3, ErbB4 duéi dang homo- hodc
heterodime) va cac thé dot bién cta ching, nhu CP 358774, ZD 1839, ZM 105180;
trastuzumab, cetuximab, gefitinib, erlotinib, OSI-774, CI-1033, EKB-569, GW-2016,
céc khang thé ELL E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 va E7.6.3, va céc dan xudt
TH-pyrolo-[2,3-d]pyrimidin; va m) hop chét hudng dich, lam gidm, hodc tc ché hoat
tinh cta thu thé c-Met.

Céac hop chat lam vi du c6 tac dung huéng dich, 1am giam, hodc c ché hoat
tinh cua protein hodc lipit phosphataza bao gdm céc chat tic ché phosphataza 1,
phosphataza 2A, hodc CDC25, nhu axit okadaic hodc dAn xuét cua no.

Céc hop chit chéng tao mach khic bao gdm céc hop chat ¢6 co ché khac d6i
véi hoat tinh ching khong lién quan dén sy Gc ché protein hodc lipid kinaza, vi
du, thalidomit va TNP-470.

Céc hop chét hoa tri liéu lam vi du khong giéi han bd sung, mdt hodc nhiéu
hop chét trong s6 chiing c6 thé dugc st dung két hop véi hop chét theo sang ché, bao
g@)m: daunorubixin, adriamyxin, Ara-C, VP-16, teniposit, mitoxantron, idarubixin,
carboplatin, PKC412, 6-mercaptopurin (6-MP), fludarabin phosphat, octreotit,
SOM230, FTY720, 6-thioguanin, cladribin, 6-mercaptopurin, pentostatin, hydroxyure,
din xuét 2-hydroxy-1H-isoindol-1,3-dion, 1-(4-cloanilino)-4-(4-pyridylmetyl)phtalazin
hoic mubi dugc dung cta no, 1-(4-cloanilino)-4-(4-pyridylmetyl)phtalazin sucxinat,

angiostatin, endostatin, amit ctia axit anthranilic, ZD4190, 7D6474, SU5416, SU6668,
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bevacizumab, thuMAb, rhuFab, macugon; céac chét (rc ché FLT-4, chit tc ché FLT-3,
khang th8 VEGFR-2 IgGI, RPI 4610, bevacizumab, porfime natri, anecortav,
triamxinolon, hydrocortison, 11-a-epihydrocotisol, cortex olon, 17a-
hydroxyprogesteron,  corticosteron, desoxycorticosteron,  testosteron,  estron,
dexametason, floxinolon, alkaloit thyc vat, hop chét hormon va/hodc chét dbi khang,
chat lam thay dbi dap tmg sinh hoc, nhu lymphokin hodc interferon, oligonucleotit ddi
nghia hodc dan xuét oligonucleotit, sShRNA, va siRNA.

Céc vi du khac vé chét diéu tri tht hai, mot hodc nhiéu chat trong sb ching
cling ¢6 thé dugc két hop véi hop chét theo sang ché, bao gdm, nhung khong chi gi6i
han &: chit dé diéu tri bénh Alzheimer, nhu donepezil va rivastigmin; chét dé diéu tri
bénh Parkinson, nhu L-DOPA/carbidopa, entacapon, ropinrol, pramipexol,
bromocriptin, pergolit, trihexephendyl, va amantadin; chit dé diéu tri bénh xo cung rai
rac (multiple sclerosis: MS) nhu beta interferon (vi dy, AVONEX® va REBIF®),
glatirame axetat, va mitoxantron; chit dé diéu tri bénh hen, nhu albuterol va
montelukast; chat dé diéu tri bénh tAm than phan liét, nhu zyprexa, risperdal, seroquel,
va haloperidol; chét khang viém, nhu corticosteroit, chit chen TNF, IL-1 RA,
azathioprin, xyclophosphamit, va sulfasalazin; chit didu bién mién dich, bao gdm cac
chat uc ché mién dich, nhu xyclosporin, tacrolimus, rapamyxin, mycophenolat
mofetil, interferon, corticosteroit, xyclophosphamit, azathioprin, va sulfasalazin; yéu
t6 dinh dudng than kinh, nhu chét tc ché axetylcholinsteraza, chét &rc ché MAO,
interferon, chét chéng co giat, chét chen kénh ion, riluzol, hodc chét khang bénh
Parkinson; chét dé diéu tri bénh tim mach, nhu chét chen beta, chét tc ché ACE, chét
loi tiéu, nitrat, chit chen kénh canxi, hodc statin; chit dé diéu tri bénh gan, nhu
corticosteroit, cholestyramin, interferon, va chét khang virut; chét dé diéu tri cac rdi
loan vé mau, nhu corticosteroit, chét khang bénh bach cau, hoic yéu t6 sinh truéng;
hodc chit dé didu tri cac réi loan suy gidm mién dich, nhu gama globulin.

Céc chét c6 hoat tinh diéu tri thtt hai néu trén, mot hodc nhiéu chét trong $b
ching c6 thé duge sir dung két hop v&i hop chét theo sang ché, duoc diéu ché va st

dung nhu dugc mo ta trong linh vuc nay.
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Phuong phap tdng hop chung cc hop chét

Céc hop chat theo sang ché duoc didu ché bang cach sir dung cdc phuong phap
da biét voi nguoi cd hiéu biét trung binh trong linh vuc nay dua vao phén mo ta nay,
hodc bang cac phuong phép minh hoa dugc thé hién trong céc so d6 chung duéi day.
Trong céc so dd chung, R? va R* dugc dinh nghia nhu trong cong thie I, va Y dugc
dinh nghia nhu trong cong thirc IL.

So dd chung 1

R2 R2
R4aNH2 \R4a
0=l - 2
:SI O:S/
|
NH, EtyN/THF \H,
A B

Theo so d6 chung 1, hop chat c6 cong thirc A dwgc cho phan Gng véi R*NH,
v&i su c6 mit cta bazo, vi du, trietylamin, dé thu duoc hop chét c6 cong thirc B.

So dd chung 2

HO N\
C02CH3 m COZCHS
¥

F N 0 NaOH/dioxan
~
N
N" R
Br K5PO,/diglyme Br D
2
R H i
D/ R4a H
(0] N
[ON]] R4a
CoH g O,ijj
0 NH> )
m Oy -NH
N7 N ° DR
Br EDCI/DMAP/DCM N/ H

Br
E

Theo so dd chung 2, hop chit metyl 4-bromo-2-flobenzoat dugc cho phan Gng
v6i hop chét c¢6 cong thae C dé thu dugc hop chét c¢6 cong thic D, va este cua hop
chéit c6 cong thire D dwoc thity phan dé thu duge hop chéat E. Hop chat E dugc két hop
v6i hop chit c6 cong thire B tr So dd chung 1 dé thu dugc hop chét ¢6 cong thirc F.
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So dd chung 3
o 0
0
& PhsP=CHCOCH, CH2(CO,CHa)2 i) KOH
i
Y 0 Y ii) HCI
G Y COQCH3

Y = -CH2- hodc -0O-

0 0]
0] (@]
)\/ H @ RedAl H,/Pd-C
o ﬁ <2Y TsOH/Toluen /l\/o Y y

0
0 . o 0 K,CO4/PhN(Tf),

O o *@@
Y NaH/THE Y DMF
OH
B: ICsF
o OTf OH COLCHs LiBH,/THF
J\@C (PPh,);Pd/DME/MeOH

X Yt
x 2 MsCI/EtsN x"w

Theo so dd chung 3, hop chét c6 cong thire G dugc bién ddi thanh hop chat c6

cong thirc H.
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So d6 chung 4
0.0 %
ﬁj 0...0
= B
Y. Q CH,CI N =
N

! K,CO4/DMF ‘
H Cl

I 0=g
(@) NH O NH
0
N” N “~N
Br F H NH
%
N Cong thire IV

'Y
Cl

Theo so dd chung 4, hop chét co cdng thirc H tu So dd chung 3 dugc cho phan
ung  voi hop chét 4-(4,4,5,5-tetrametyl-1,3,2-dioxaborolan-2-yl)-1,2,3,6-
tetrahydropyridin d8 thu duge hop chét co cong thirc I. Hop chét ¢6 cong thie I duge
két hop véi hop chét c6 cong thice F tir So d6 chung 2 dé thu dwogc hop chét c6 cong
thue IV.
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So dd chung 5
Boc
y Boc

N
() N

Y. Q CH,Cl N [N]

Q K,CO4/DMF

69/134

H
N

()

N

TFA/DCM
'Y
Cl

H o] |
K
CO,CHg
P H
NN N .
I H [ j 1) KOH 1M/dioxan
N
KaPOg4/diglyme ‘ 2) HCI
Ol
cl L
R? 4
CO.H R2 ’ o N-R4a
N " H =5 B 0
() |
“N
N ! N R
EDCI/DMAP/DCM [ ] . !
Ccong thie 11
O 1
cl

Theo so dd chung 5, hop chét ¢6 cong thirc H thu duge tir So d6 chung 3 dugc

cho phan @ng véi hop chat piperidin dugc bao vé boi nhém Boc dé thu dugc hop chat
c6 cong thire J, va nhom Boc dugc loai bo dé thu duoc hop chét c6 cong thirc K. Hop
chét c6 cong thiic K duge cho phan ung véi hop chat metyl 2-((1H-pyrolo[2,3-
b]pyridin-5-yl)oxy)-4-flobenzoat dé thu duoc hop chét co cong thic L, va este cua
hop chét ¢6 cong thire L dugce thuy phan dé thu duoc hop chét c6 cong thire M. Hop
chét co cong thic M duoc két hop véi hop chét c6 c@hg thicc B thu duoc tir So do
chung 1 dé thu dugc hop chét c6 cong thic II.
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Vi du thwe hién sang ché
Vidul
Céc hop chét trung gian tbng hop
Hop chét trung gian 1: tbng hop hop chét 1-xyclobutylidenpropan-2-on
O

Dung dich chtra hop chét xyclobutanon (5,0g, 71,4mmol) trong toluen (200ml)
duoc cho thém 1-(triphenylphosphoranyliden)-2-propanon (22,7g, 71,4mmol) va hdn
hop nay dugc dun hdi lwu qua dém. Dung mdi dugc loai bo dudi ap suét giam va phan
cin duge tinh ché bang cach sac ky cot trén silicagel (etyl axetat/hexan theo ty 1€ 1/10-
1/5) dé thu dugc hop chit 1-xyclobutylidenpropan-2-on (5,0g) dudi dang dau mau
vang. 'H NMR (400 MHz, CDClL;) & 5,95-5,93 (m, 1H), 3,19 - 3,13 (m, 2H), 2,91 -
2,84 (m, 2H), 2,21 (s, 3H), 2,21 - 2,11 (m, 2H).

Hop chét trung gian 2: tdng hop hop chét spiro[3.5]nonan-6,8-dion

o)

@)

Dung dich chta hop chét 1-xyclobutylidenpropan-2-on (23,1g, 0,21mol) va
metyl malonat (30,3g, 0,23mol) trong metanol (150ml) dugc cho thém natri metoxit
(41,4g, 30% trong metanol). Hon hop nay dugc gia nhiét hdi lvu trong moi truong N
trong 4 gio va dugc co dac. Phan cdn tao thanh duogc thuy phén trong kali hydroxit 2N
(200ml) & nhiét do 70°C trong 4 gio. Hon hop nay duge chiét bang etyl axetat
(100ml), sau d6 dugc chudn do dén do pH nim trong khoang tir 3 dén 5 bang
hydroclorua 1N. Dung dich tao thanh dugc gia nhiét dén nhiét do 70°C trong 5 gid va
duoc chiét bang etyl axetat (100ml x 3 lan). Cac 16p hitu co két hop duogc lam kho
bing magie sulfat va co dic dé thu duoc hop chit spiro[3.5]nonan-6,8-dion (19,8g,
62,3%) du6i dang chat rin mau vang. San phdm nay dugc s dung truc tiép trong
buée tiép theo ma khong can tinh ché thém. 'H NMR (400 MHz, DMSO-d6) & 11,05
(s, 1H), 5,17 (s, 1H), 2,50 — 2,35 (m, 4H), 1,92 - 1,79 (m, 2H), 1,79 — 1,72 (m, 4H).
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Hop chét trung gian 3: 8-isobutoxyspiro[3.5]non-7-en-6-on
)

Y

Dung dich chta hop chét spiro[3.5]nonan-6,8-dion (19,8g, 0,13mol) trong
toluen (150ml) dugc cho thém axit 4-toluensulfonic (248mg, 0,0013mol) va rugu iso-
butylic (14,5g, 0,2mol). Hon hop nay dugc gia nhiét hdi luu va nude duge loai bo
bing cach chung cat ddng s6i. Dung moi duge loai bo trong chan khong va phan cin
duoc tinh ché bing cach sic ky cdt trén silicagel (etyl axetat/ete dau mé theo ty 1&
1/10-1/3) @ thu dugc hop chit 8-isobutoxyspiro[3.5]non-7-en-6-on (25,0g, 92,7%)
dudi dang dau mau vang nhat. 'H NMR (400 MHz, CDCl3) & 5,31 (s, 1H), 3,59 (d, J =
6,8 Hz, 2H), 2,51 (s, 2H), 2,45 (s, 2H), 2,12 = 1,96 (m, 1H), 1,93 - 1,83 (m, 6H), 0,99
(d, J= 6,8 Hz, 6H).

Hop chét trung gian 4: téng hop hop chét spiro[3.5]non-7-en-6-on

O

Dung dich chira hgp chit 8-isobutoxyspiro[3.5]non-7-en-6-on (25,0g, 0,12mol)
trong toluen (100ml) dugc cho thém nhé giot Red-Al® (40ml, 70% trong toluen,
0,18mol) & nhiét do trong phong. Hon hop nay dugc gia nhiét dén nhiét do 45°C trong
4 gi0, sau d6 duogc t61 bing hydroclorua 1N. Hon hop nay duoc loc va phan nuéc loc
duoc ¢6 dic va tinh ché bing cach sdc ky cot trén silicagel (etyl axetat/ete dau mo
theo ty 1& 1/10) @8 thu duoc hop chat spiro[3.5]non-7-en-6-on (9,0g, 55%) dudi dang
diu mau vang nhat.

Hop chat trung gian 5: téng hop hop chét spiro[3.5]nonan-6-on

O

Hop chét spiro[3.5]non-7-en-6-on (9,0g) duge hydro hoa trong moi truong Hy ¢
ap suat 1 atm (101,3kPa) duoc xitic tic bang 10% Pd/C (1,0g) trong metanol (80ml)
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trong 5,5 gio. Pd/C duoc loai bo b.%mg cach loc va phén nude loc duoc ¢o déc dé thu
duoc hop chét spiro[3.5]nonan-6-on (8,8g, 96,4%) dudi dang dau khong mau, dau nay
duoc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém. 'H NMR
(400 MHz, CDCl3) & 2,38 (s, 2H), 2,23 — 2,20 (m, 2H), 1,89 — 1,75 (m, 10H).

Hop chét trung gian 6: tong hop hop chat metyl 6-oxospiro[3.5]nonan-7-

carboxylat

Huyén phii chira natri hydrua (5,1g, 0,13mol) trong tetrahydrofuran (150ml)
dwoc cho thém metyl cacbonat (28,7g, 0,32mol) & nhiét do trong phong, sau d6 cho
thém spiro[3.5]nonan-6-on trong tetrahydrofuran (30ml). Hon hop nay dugc gia nhiét
hdi luu trong 2 gio. Hon hop phan tmg duoc t6i bang dung dich amoni clorua bdo hoa
va duoc chiét bang etyl axetat (100ml x 3 1an). Céc 16p hitu co két hop dugc rira bing
nuée mudi va co dic. Phén can tao thanh dugc tinh ché béng cach sic ky cot trén
silicagel dé thu dugc hop chat metyl 6-oxospiro[3.5]nonan-7-carboxylat (4,0g, 32%)
dué6i dang dau mau vang nhat.

Hop chét trung gian 7: téng hop hop chat metyl 6-(((triflometyl)sulfonyl)oxy)

spiro[3.5]non-6-en-7-carboxylat

Dung dich chta hop chit metyl 6-oxospiro[3.5]nonan-7-carboxylat (4,0g,
0,02mol) trong tetrahydrofuran (25ml) dugc cho thém kali cacbonat (5,6g, 0,04mol)
va N,N-bis(triflometylsulfonyl)anilin (7,9g, 0,022mol). Hoén hop nay dugc khudy o
nhiét d trong phong qua dém, pha lodng bang nudc, va duge chiét bang etyl axetat
(100ml x 3 1an). C4c 16p hitu co két hop duge rira bang nudc mudi bio hoa, 1am kho
br?lng magie sulfat va duoc cd dac. Phan can tao thanh dugc tinh ché béng cach séc ky
cot trén silicagel (etyl axetat/ete dau mo theo ty 1& 1/50-1/10) @8 thu dwoc hop chét
metyl 6-(((triflometyl)sulfonyl)oxy)spiro[3.5]non-6-en-7-carboxylat (5,0g, 76%) dudi

dang du mau vang nhat.
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Hop chét trung gian 8: tdng hop hop chat metyl 6-(4-clophenyl)spiro[3.5]non-
6-en-7-carboxylat

Cl

Hén hop cia metyl 6-(((triflometyl)sulfonyl)oxy)spiro[3.5]non-6-en-7-
carboxylat (5,0g, 0,015mol), axit 4-clophenyl boronic (2,58g, 0,017mol), CsF (4,63g,
0,03mol) va Pd(PPhs)s (173mg, 0,15mol) trong 1,2-dimetoxy-etan (30ml) va metanol
(15ml) duoc gia nhiét dén nhiét d6 70°C trong mdi trudng N2 trong 2 gio. Cac dung
moi dugce loai bé dudi ap sut giam va phﬁn can duogc tinh ché béng cach séc ky cot
trén silicagel (etyl axetat/ete dAu mo theo ty 16 1/10) dé thu dugc hop chét metyl 6-(4-
clophenyl)spiro[3.5]non-6-en-7-carboxylat (4,0g, 92%) dudi dang dau khong mau. 'H
NMR (400 MHz, CDCls) § 7,30 (d, J = 8,5 Hz, 2H), 7,06 (d, J = 8,5 Hz, 2H), 3,48 (s,
3H), 2,50 — 2,44 (m, 2H), 2,43 (t, J = 2,3(2,3 hodc 6,3?) Hz, 2H), 2,02 - 1,80 (m, 6H),
1,74 (t, J= 6,3 Hz, 2H).

Hop chét trung gian 9: tong hop hop chét (6-(4-clophenyl)spiro[3.5]non-6-en-
7-yl)metanol

Cl

HO

Dung dich metyl 6-(4-clophenyl)spiro[3.5]non-6-en-7-carboxylat = (4,0g,
0,014mol) trong tetrahydrofuran (20ml) duoc cho thém dung dich chira LiBH4
(910mg, 0,042mol) trong tetrahydrofuran (10ml). Hon hop nay dugc khudy & nhiét do
trong phong qua dém, duoc toi bang dung dich hydroclorua IN va chiét bang etyl
axetat (100ml x 3 1an). C4c 16p hitu co két hop duge rira bang nudc mubi, 1am kho
br?lng magie sulfat va dugc co dac. Phén cin tao thanh duoc tinh ché béng cach sic ky

cot trén silicagel (etyl axetat/ete dau mo theo ty 1& 1/10-1/3) dé thu dwoc hop chat (6-

-3 -

73/134



42320

(4-clophenyl)spiro[3.5]non-6-en-7-yl)metanol (3,0g, 81,7%) duéi dang chét rdn mau
tréng. 'H NMR (400 MHz, CDCL) 8 7,31 (d, J = 8,4 Hz, 2H), 7,09 (d, J = 8,4 Hz,
2H), 3,93 (d, J = 4,2 Hz, 2H), 2,37 — 2,26 (m, 2H), 2,01 - 1,77 (m, 8H), 1,74 (t, J =
6,3 Hz, 2H).
Hop chit trung gian 10: tbng hop hop chit  7-(clometyl)-6-(4-
clophenyl)spiro[3.5]non-6-en
Cl

Cl

Dung dich chta hop chit (6-(4-clophenyl)spiro[3.5]non-6-en-7-yl)metanol
(3,5g, 0,013mol) va trimetylamin (2,7g, 0,026mol) trong diclometan (20ml) dugc cho
thém nho giot metylsulfonyl clorua (3,0g, 0,026mol). Hbn hop nay dugc khudy &
nhiét do trong phong trong 5 gio. Dung mdi dugc loai bo dudi ap suit giam va phan
can duoc tinh ché béng cach séc ky cot trén silicagel dé thu duogc hop chit 7-
(clometyl)-6-(4-clophenyl)spiro[3.5]non-6-en (2,75g, 75,5%) dudi dang dau mau
vang. '"H NMR (400 MHz, CDCls) 8 7,31 (d, J = 8,4 Hz, 2H), 7,09 (d, J = 8,5 Hz,
2H), 3,93 (s, 2H), 2,34 — 2,25 (m, 4H), 1,97 — 1,78 (m, 6H), 1,74 (t, /= 6,3 Hz, 2H).

Hop chat trung gian 11: tdng hop hop chit etyl 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-flobenzoat

O 0O

D
-

N

IZz__

F

Hbn hop cua 1-(triisopropylsilyl)-1H-pyrolo[2,3-b]pyridin-5-ol (2,2g), etyl 2,4
diflobenzoat (1,96g), va KsPOs (2,14g) trong diglyme (20ml) dugc khudy & nhiét @
115°C trong 1 gid. Hon hgp phéan ung dugc lam ngudi, pha lodng bang etyl axetat
(100ml), va rira béng nudc, nudc mudi, va duoc co dic. Phén can dugc tinh ché béng

cach sic ky trén silicagel (etyl axetat/hexan theo ty 1¢ 1/3) dé thu duoc hop chét etyl 2-
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((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-flobenzoat (1,9g) dud¢i dang chit rin mau
tréng. "H NMR (400 MHz, CDCl3) & 10,13 — 10,08 (m, 1H), 8,23 (d, J = 2,6 Hz, 1H),
7,98 (dd, J = 8,8, 6,6 Hz, 1H), 7,67 (d, J = 2,6 Hz, 1H), 7,44 (dd, J= 3,5, 2,5 Hz, 1H),
6,84 (ddd, J= 8.8, 7,6, 2,4 Hz, 1H), 6,55 (dd, J= 10,3, 2,4 Hz, 1H), 6,52 (dd, J = 3.5,
2,0 Hz, 1H), 4,38 (q, J=17,1 Hz, 2H), 1,36 (t, J= 7,1 Hz, 3H).

Hop chit trung gian 12: tdbng hop hop chét metyl 2-((1H-pyrolo[2,3-b]pyridin-
5-yl)oxy)-4-bromobenzoat

|

@) O
O
0
~
N
N H
Br

Hon hop cua 1-(triisopropylsilyl)-1H-pyrolo[2,3-b]pyridin-5-ol (1,91g), metyl
4-bromo-2-flobenzoat (1,70g), va K3PO4 (1,86g) trong diglyme (20ml) dugc khudy &
nhiét do 115°C trong 1 gid. Hon hop phan tmg dugc lam ngudi, pha lodng bang etyl
axetat (100ml), va ruoa béng nudc, nudc mudi, va duoc co dic. Phan cin dugc tinh ché
bang cach sic ky trén silicagel (etyl axetat/hexan theo ty 1¢ 1/3) dé thu duoc hop chit
metyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-bromobenzoat (1,8g) du6i dang chat
rén mau tring. '"H NMR (400 MHz, CDCls) § 9,28 (s, 1H), 8,18 (d, J=2,5 Hz, 1H),
7,79 (d, J=8,4 Hz, 1H), 7,62 (d, J=2,5 Hz, 1H), 7,40-6,96 (m, 2H), 6,96 (d, /~1,7 Hz,
1H), 6,51-6,48 (m, 1H), 3,89 (s, 3H).

Hop chét trung gian 13: tdng hop axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
bromobenzoic

O _OH
0
DR
s
N
N H
Br

Dung dich chtra hop chiat metyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
bromobenzoat (300mg, 0,867mmol) trong dioxan (10ml) dugc cho thém NaOH IN
(2,2ml, 2,2mmol) va hdn hop nay dugc khudy & nhiét do trong phong trong 2 gio. Hon
hop phan tng duoc axit hoa bang HC1 IN va chiét bang etyl axetat, rira bang nuéc
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mudi, va 1am kho bang MgSO4 khan. Lam bay hoi duéi 4p sudt giam dé thu dwoc axit
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-bromobenzoic dang tho la dau khong mau.
San phdm nay dugc str dung truc tiép trong budc tiép theo ma khong can tinh ché
thém.

Hop chét trung gian 14: téng hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-bromo-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-yl)metyl)amino)
phenyl)sulfonyl) benzamit

NO,

Br

Dung dich chtra axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-bromobenzoic
(100mg, 0,3mmol) trong DCM (10ml) dugc cho thém 3-nitro-4-(((tetrahydro-2H-
pyran-4-yl)metyl)amino)benzensulfonamit ~ (95mg,  0,3mmol), DMAP (55mg,
0,45mmol) va EDCI (115mg, 0,6mmol) va hdn hop nay duoc khudy ¢ nhiét do trong
phong trong 24 gid. Dung moi dugc loai bd dudi ap sudt giam va phéan can dugc tinh
ché bing cach sic ky trén silicagel (DCM/MeOH theo ty 1¢ 95/5) dé thu duoc hop
chdt 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-bromo-N-((3-nitro-4-(((tetrahydro-2H-
pyran-4-yl)metyl)amino)phenyl) sulfonyl)benzamit dudi dang diu mau vang (80mg).
MS m/z 630 [M+H]".

Hop chdt trung gian 15: tdng hop hop chét (S)-N-((4-(((1,4-dioxan-2-
yl)metyl)amino)-3-nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-

bromobenzamit
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H o
T
N7 N

Hop chit néu & d& muc nay duogc didu ché bang cach st dung quy trinh tuong

O
Br
tu v&i quy trinh da mo ta ddi v6i hop chat trung gian 14, va dugc tinh ché bang cach
sdc ky trén silicagel (DCM/MeOH theo ty 1& 95/5). H NMR (400 MHz, DMSO-d6) §
11,79 (s, 1H), 8,59 — 8,52 (m, 2H), 8,05 (d, ] = 2,6 Hz, 1H), 7,85 (dd, J =9.2, 2,4 Hz,
1H), 7,66 (d, ] = 2,6 Hz, 1H), 7,59 — 7,49 (m, 1H), 7,48 (d, ] = 8,2 Hz, 1H), 7,34 (dd, J
=82, 1,8 Hz, 1H), 7,12 (d, ] = 9,2 Hz, 1H), 6,88 (d, ] = 1,8 Hz, 1H), 6,50 — 6,40 (m,
1H), 3,83 — 3,37 (m, 2H), 3,72 — 3,56 (m, 2H), 3,56 — 3,42 (m, 2H), 3,37 — 3,01 (m,
3H).
Hop chit trung gian 16: tbng hop hop chit (R)-N-((4-(((1,4-dioxan-2-
yl)metyl)amino)-3-nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5 -yl)oxy)-4-
bromobenzamit

NO, |,
N

Jep!
O=§ @)
OxNH o/
A\
N
H

m
W
N

Hop chét néu & dé muc nay dugc diéu ché bang cach st dung quy trinh tuong

@)
Br
tu voi quy trinh dd mo ta d6i v6i hop chit trung gian 14, va dugc tinh ché bang cach
sic ky trén silicagel (DCM/MeOH theo ty 1€ 95/5). 'H NMR (400 MHz, DMSO-d6) &
11,79 (s, 1H), 8,59 — 8,52 (m, 2H), 8,05 (d, ] = 2,6 Hz, 1H), 7,85 (dd, ] = 9.2, 2,4 Hz,
1H), 7,66 (d, J = 2,6 Hz, 1H), 7,59 — 7,49 (m, 1H), 7,48 (d, J = 8,2 Hz, 1H), 7,34 (dd,J

=82, 1,8 Hz, 1H), 7,12 (d, = 9,2 Hz, 1H), 6,88 (d, J = 1,8 Hz, 1H), 6,50 — 6,40 (m,
1H), 3,83 — 3,37 (m, 2H), 3,72 — 3,56 (m, 2H), 3,56 — 3,42 (m, 2H), 3,37 - 3,01 (m,
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3H).

Hop chit trung gian 17: tbng hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-bromo-N-((3-nitro-4-(((1-(oxetan-3-yl)piperidin-4-
yDmetyl)amino)phenyl)sulfonyl)benzamit

Hop chit néu & d& muc nay duoc diéu ché bang cach st dung quy trinh twong
tu v4i quy trinh dd mo ta d6i voi hop chat trung gian 14, va dugc tinh ché bang cach
sdc ky trén silicagel (DCM/MeOH theo ty 1€ 95/5). MS m/z 685 [M+H]".

Hop chit trung gian 18: tbng hop hop chat 2-((1H-pyrolo[2,3-b]pyridin-5-
y1)oxy)-4-bromo-N-((4-(((4-morpholinoxyclohexyl)metyl)amino)-3-
nitrophenyl)sulfonyl)benzamit

NO, |,
N

O=§
OsNH

N
ol
I/N 0
N R
Br

Hop chét néu & d& muc nay dugc diéu ché bang cach st dung quy trinh tuong
tu v4i quy trinh da mo ta d6i voi hop chit trung gian 14, va dugc tinh ché bang cach
sic ky trén silicagel (DCM/MeOH theo ty 18 95/5). MS m/z 713 [M+H]".

Hop chét trung gian 19: tong hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-
y1)oxy)-4-bromo-N-((3-nitro-4-(((1-(tetrahydro-2H-pyran-4-yl)piperidin-4-
yl)metyl)amino)phenyl)sulfonyl)benzamit
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l/\ O
N
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Br

Hop chat néu & dé muyc nay dugc diéu ché bang cach st dung quy trinh twong
tu v6i quy trinh da mo ta ddi v6i hop chit trung gian 14, va dugc tinh ché bang cach
sic ky trén silicagel (DCM/MeOH theo ty 18 95/5). MS m/z 713 [M+H]".

Hop chit trung gian 20: tébng hop hop chat 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-bromo-N-((3-nitr0—4-(((tetrahydr0-2H-pyran-3-yl)metyl)amino)
phenyl)sulfonyl) benzamit.

Hop chét néu & d& muc nay duoc didu ché bang cach st dung quy trinh tuong
tu v6i quy trinh da mo ta déi v6i hop chit trung gian 14, va dugc tinh ché bang cach
sdc ky trén silicagel (DCM/MeOH theo ty 1€ 95/5). MS m/z 630 [M+H]".

Hop chit trung gian 21: tbng hop hop chéat 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-bromo-N-((4-(((1-metylpiperidin-4-yl)metyl)amino)-3-
nitrophenyl)sulfonyl) benzamit

NO,

H
N
I
Sl
Os_ _NH N\
0
0
~
N
N" 4
Br
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Hop chét néu & d& muc nay duogc diéu ché bang cach sit dung quy trinh tuong
tu v6i quy trinh dd mo ta ddi v6i hop chit trung gian 14, va dugc tinh ché bang cach
sic ky trén silicagel (DCM/MeOH theo ty 1€ 95/5). MS m/z 643 [M+H]".

Hop chat trung gian 23: tbng hop hop chét tert-butyl-4-(3-((1H-pyrolo[2,3-
b]pyridin-5-yl)oxy)-4-(etoxycacbonyl)phenyl)piperazin-1-carboxylat

¢
)

N
I

Boc

Hon hop cua etyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-flobenzoat (2,1g,
7mmol), N-Boc-piperazin (2,61g, 0,014mol) va dikali hydrophosphat (2.44g,
0,014mol) trong dimetyl sulfoxit dugc gia nhiét dén nhiét do 135°C qua dém. Nudc
duoc cho thém vao hon hop phan tng va hdn hop nay duge chiét bang etyl axetat
(50ml x 3 1an). Cac 16p hitu co két hop duoc rira bing nudc mudi, cd dic va tinh ché
bing cach séc ky cot trén silicagel dé thu dugc hop chét tert-butyl 4-(3-((1H-
pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(etoxycacbonyl)  phenyl) piperazin-1-carboxylat
(2,4g, 73%) du6i dang chat rin mau tring. '"H NMR (400 MHz, CDCls) 8 9,42 (br s,
1H), 8,20 (d, J= 2,5 Hz, 1H), 7,95 (d, J= 8,9 Hz, 1H), 7,53 (d, J = 2,5 Hz, 1H), 7,37
(dd, J=3,5, 2,5 Hz, 1H), 6,66 (dd, J= 8,9, 2,5 Hz, 1H), 6,46 (dd, J=3.5, 2,0 Hz, 1H),
6,36 (d, J=2,5 Hz, 1H), 4,28 (q, J=7,1 Hz, 2H), 3,55 - 3,50 (m, 4H), 3,21 - 3,17 (m,
4H), 1,47 (s, 9H), 1,26 (t, J= 7,1 Hz, 3H).

Hop chét trung gian 24: téng hop hop chét etyl 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-(piperazin-1-yl)benzoat
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g
~
NN
N

N
H

Cho axit trifloaxetic (6ml) vao dung dich chtra tert-butyl 4-(3-((1H-pyrolo[2,3-
b]pyridin-5-yl)oxy)-4-(etoxycacbonyl)phenyl)piperazin-1-carboxylat  (2,1g)  trong
diclometan (10ml) va hdn hop nay dugc khudy & nhiét do trong phong trong 3 gid.
Dung méi dugc loai bd dudi ap sudt giam va hop chét etyl 2-((1H-pyrolo[2,3-
b]pyridin-5-yl)oxy)-4-(piperazin-1-yl)benzoat dang tho (2,5g) dugc sur dung truc tiép
trong bude tiép theo ma khong can tinh ché thém.

Hop chét trung gian 25: tbng hop hop chét etyl 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-(4-((6-(4-clophenyl)spiro [3 .5]non-6-en-7-yl)metyl)piperazin-1-yl)benzoat

5%

O
O O

Dung dich chtra hop chit 7-(clometyl)-6-(4-clophenyl)spiro[3.5]non-6-en

\/
Iz __

Cl

(851mg, 3mmol) trong N,N-dimetyl formamit (10ml) dugc cho thém kali cacbonat
(1,26g, 9mmol), kali iodua (100mg, 0,6mmol) va etyl 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-(piperazin-1-yl)benzoat (1,53g, 3,3mmol). Hon hop nay duge khudy & nhiét
do trong phong qua dém. Hon hop phan tng duoc pha lodng béng nudc va chiét bing
etyl axetat (50ml x 3 14n). Céc 16p hitu co két hop dugc rira bing nudc mudi, co dic
va tinh ché bing cach sic ky cot trén silicagel (etyl axetat/ete diu mo theo ty 1& 1/5-
1/1) d& thu dugc hop chét etyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
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clophenyl)spiro[3.5]non-6-en-7-yl)metyl) piperazin-1-yl)benzoat (1,3g, 71%) dudi
dang chat rén mau tring. "H NMR (400 MHz, CDCls) & 9,98 (s, 1H), 8,20 (d, J = 2,6
Hz, 1H), 7,91 (d, T = 9,0 Hz, 1H), 7,51 (d, J = 2,6 Hz, 1H), 7,38 (t, J = 3,5 Hz, 1H),
7,28 (d, J= 8,3 Hz, 2H), 6,97 (d, ] = 8,3 Hz, 2H), 6,62 (dd, J] = 9,0, 2,5 Hz, 1H), 6,45
(dd, T = 3,5, 2,0 Hz, 1H), 6,32 (d, J = 2,5 Hz, 1H), 4,26 (q, J = 7,1 Hz, 2H), 3,20 -
3,12 (m, 4H), 2,77 (s, 2H), 2,31 — 2,17 (m, 8H), 1,98 — 1,72 (m, 6H), 1,68 (t, J = 6.3
Hz, 2H), 1,25 (t, ] = 7,1 Hz, 3H).

Hop chét trung gian 26: tong hop axit 2-((1H-pyrolo[2,3-b]pyridin-3-yl)oxy)-4-
(4-((6-(4-clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzoic

g

o
SO

Dung dich chta etyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-

\/
Iz __

clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzoat (1,3g, 2,1mmol) va
kali hydroxit 2N (12ml, 0,042mol) trong dioxan (15ml) dugc gia nhiét dén nhiét do
60°C qua dém. Hon hop nay dugc trung hoa bang dung dich hydroclorua 1N dén do
pH =7 va dugc chiét bang etyl axetat (50ml x 3 1an). Céc 16p hitu co két hop dugc ria
béng nude mudi, lam kho béng magie sulfat, va cd dic dé thu dugc axit 2-((1H-
pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)spiro[3.5]non-6-en-7-
yl)metyl)piperazin-1-yl)benzoic (1,1g, 88,7%) dudi dang chit rén mau trang. '"H NMR
(400 MHz, CDCl3) 8 10,34 (s, 1H), 8,19 (d, /= 2,6 Hz, 1H), 8,02 (d, /= 9,0 Hz, 1H),
7,63 (d, J=2.,6 Hz, 1H), 7,38 — 7,34 (m, 1H), 7,27 (d, /= 8,3 Hz, 2H), 6,96 (d, /= 8,3
Hz, 2H), 6,63 (dd, J= 9,0, 2,4 Hz, 1H), 6,44 (dd, J= 3,5, 1,5 Hz, 1H), 6,22 (d, J=2,4
Hz, 1H), 3,81 (s, 2H), 3,17 — 3,10 (m, 4H), 2,80 (s, 2H), 2,30 — 2,20 (m, 6H), 1,98 —
1,72 (m, 6H), 1,67 (t, J= 6,3 Hz, 2H).
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Hop chat trung gian 27: tdng hop hop chét 1-(oxetan-3-yliden)propan-2-on
O

@)

Dung dich chtra hop chit oxetan-3-on (20,6g, 0,28mol) trong DCM (300ml)
dugc cho thém 1-(triphenylphosphoranyliden)propan-2-on (98,6g, 0,31mol). Hon hop
nay dugc khudy o nhiét do trong phong qua dém. DCM dugc loai bd dudi ap sudt
giam cho dén khi chét rin két tha. Chét rin nay dwoc loai bo bang céch loc va phan
nudc loc duge c6 dic va tinh ché bang cach sic ky cot trén silicagel (etyl
axetat/heptan theo ty 1¢ 1/5~1/3) dé thu duge hop chat 1-(oxetan-3-yliden)propan-2-on
(23,3g, 74,3%) dudi dang ddu mau vang.

Hop chit trung gian 28: tong hop hop chét 2-oxaspiro[3.5]nonan-6,8-dion

O

Lo

Dung dich chtra hop chét 1-(oxetan-3-yliden)propan-2-on (23,3g, 0,21mol) va
metyl malonat (30,2g, 0,23mol) trong metanol (150ml) dugc cho thém natri metoxit
(41,3g, dung dich MeOH 30%). Hon hop nay dugc gia nhiét hdi luu trong moi truong
No trong 1 gi. Dung méi dugc loai bo dudi 4p suat giam dé thu dugc hop chat metyl
6-hydroxy-8-oxo0-2-oxaspiro[3.5]non-6-en-5-carboxylat, hop chét nay duoc st dung
truc tiép trong budc tiép theo ma khong cAn tinh ché. Dung dich nuéc chira KOH (2
mol/l, 200ml) duge cho thém metyl 6-hydroxy-8-oxo-2-oxaspiro[3.5]non-6-en-3-
carboxylat. Sau khi khudy & nhiét do trong phong trong 30 phut, dung dich nuéc duge
chiét bang etyl axetat (150ml x 3 1an). L6p nudc dugce diéu chinh dé d6 pH nam trong
khoang tir 3 dén 5 bang hydroclorua IN va dugc gia nhiét & nhiét d6 50°C trong 4 gio.
Nuée duge loai bo dudi ap suat giam va phan cin duge tinh ché bing céch sic ky cot
trén silicagel dé thu dugc hop chét 2-oxaspiro[3.5]nonan-6,8-dion (2,5g, 77,0%) dudi
dang chit rin mau vang nhat. San phdm nay dugc st dung truc tiép trong budc tiép

theo ma khéng can tinh ché thém.
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Hop chét trung gian 29: tbng hop hop chét 8-isobutoxy-2-oxaspiro[3.5]non-7-

Lo

Dung dich chtra hop chét 2-oxaspiro[3.5]nonan-6,8-dion (25g, 0,16mol) trong
toluen (150ml) duoc cho thém TsOH (238mg, 0,0016mol) va rugu isobutylic (18g,

en-6-on

0,24mol). Phan mg két thiic sau khi khudy & nhiét do trong phong trong 1 gio. Dung
mbi duoc loai bé dudi ap sudt giam va phan can dugc tinh ché bang cach sic ky cot
trén silicagel (etyl axetat/ete diu mo theo ty 16 1/5~1/3) dé thu dugc hop chét 8-
isobutoxy-2-oxaspiro[3.5]non-7-en-6-on (6g, 43%) dudi dang dau mau vang nhat. 'H
NMR (400 MHz, CDCl3) § 5,34 (s, 1H), 4,47 (d, J = 6,1 Hz, 2H), 4,45 (d, /= 6,1 Hz,
2H), 3,60(d, J=6,8Hz 2H), 2,80(s, 2H), 2,68(s, 2H), 2,09-2,01(m, 1H), 0,98(d,
J=6,8Hz, 6H).
Hop chét trung gian 30: tong hop hop chét 2-oxaspiro[3.5]non-7-en-6-on
@)

G

Dung dich chita hop chit 8-isobutoxy-2-oxaspiro[3.5]non-7-en-6-on (14,7g,
0,07mol) trong toluen (100ml) dugc cho thém nho giot Red-Al® (40,4g, 70% trong
toluen). Hon hop nay dugc gia nhiét dén nhiét do 45°C trong 2 gid va duge toi bang
dung dich HCI IN. H3n hop dugc ¢b dic va tinh ché bang cach sic ky cot trén
silicagel (etyl axetat/ete dau mo theo ty 1& 1/10~1/5) dé thu dugc hop chat 2-
oxaspiro[3.5]non-7-en-6-on (8,8g, 91%) dudi dang dau khong mau. San phim nay
duoc st dung truc tiép trong budc tiép theo ma khong can tinh ché thém.

Hop chat trung gian 31: téng hop hop chit 2-oxaspiro[3.5]nonan-6-on

0]

o,

Dung dich chtra hop chat 2-oxaspiro[3.5]non-7-en-6-on (8,8g) trong
tetrahydrofuran (80ml) dugc cho thém Pd/C (1g). Hon hop nay dugc hydro héa trong
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moi truong Ha ¢ ap suét 1 atm (101,3kPa) & nhiét do trong phong trong 2 gi¢. Sau khi
phan Ung két thic, Pd/C dugce loai bd béng cach loc va dung dich dugc cd dac dé thu
duoc hop chit 2-oxaspiro[3.5]nonan-6-on (8,0g, 89,6%) dudi dang dau khong mau.
San phim nay dugc st dung truc tiép trong budc tiép theo ma khong can tinh ché
thém.

Hop chit trung gian 32: tong hop hop chét metyl 6-ox0-2-oxaspiro[3.5]nonan-

\O/U\ it .
o)

Huyén phi chtra natri hydrua (4,6g, 0,11mol) trong tetrahydrofuran (150ml)

7-carboxylat

trong moi trudng Nz dugc cho thém nhé giot metyl cacbonat (25,7g, 0,28mol). Sau
khi cho thém nho giot xong, hdn hop nay duge gia nhiét hdi luu. Dung dich chtra 2-
oxaspiro[3.5]nonan-6-on (11,2g, 0,057mol) trong tetrahydrofuran (30ml) dugc thém
vao sau d6. Hon hop phén tng dugc gia nhiét hodi luu trong 2 gio va dugc toi bang
dung dich amoni clorua bdo hoa, va chiét bang etyl axetat (100ml x 3 1an). Lép hitu co
két hop dugc rira béng nuée mubi, co dic dudi ap sudt giam va phén can dugc tinh
ché bang cach sic ky cdt trén silicagel dé thu duoc hop chit metyl 6-oxo-2-
oxaspiro[3.5]nonan-7-carboxylat (4,5g, 69%) dudi dang diu khong mau. San pham
nay dugc su dung truc tiép trong budc tiép theo ma khong cin tinh ché thém.

Hop chat trung gian 33: tbng hop  hop chit metyl 6-
(((triflometyl)sulfonyl)oxy)-2-oxaspiro[3.5]non-6-en-7-carboxylat

O OfTf

\O =

@)
Huyén phu chita hop chdt metyl 6-oxo0-2-oxaspiro[3.5]nonan-7-carboxylat
(4,5g, 0,02mol) va kali cacbonat (6,3g, 0,046mol) trong DMF (30ml) dugc cho thém
N,N-bis(triflometylsulfonyl)anilin (8,9g, 0,025mol). Hon hop nay duge khudy & nhiét
do trong phong qua dém, pha lodng bang nudc, va dugce chiét bang etyl axetat (100ml
x 3 1an). Lép hitu co két hop dugc rira bing nudc mudi, lam kho bing MgSO0s, va cd

dac dudi ap suét gidm. Phén cin dugce tinh ché béng cach séc ky cot trén silicagel (etyl
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axetat/ete ddu mo theo ty 1& 1/10~1/3) @ thu dugc hop chit metyl 6-
(((triflometyl)sulfonyl)oxy)-2-oxaspiro[3.5Jnon-6-en-7-carboxylat (6,6g, 86%) dudi
dang dau mau vang nhat. San phdm nay dugc st dung truc tiép trong budc tiép theo
ma khong can tinh ché thém.

Hop chat trung gian 34: tong hop hop chat metyl 6-(4-clophenyl)-2-
oxaspiro[3.5]non-6-en-7-carboxylat

Cl

O

Dung dich chtra hop chit metyl 6-(((triflometyl)sulfonyl)oxy)-2-
oxaspiro[3.5]non-6-en-7-carboxylat (6,6g, 0,02mol) trong 1,2-dimetoxy-etan (30ml)
va metanol (10ml) dugc cho thém axit 4-clo-phenyl boronic (3,13g, 0,02mol), CsF
(6,08g, 0,04mol) va Pd(PPhs)s (231mg, 0,2mmol) va hdn hop nay dugc gia nhiét dén
nhiét do 70°C trong mdi trudng N trong 30 phut. Cac dung moi dugc loai bo dudi ap
sut giam va phan cin dugce tinh ché bang cach sic ky cot trén silicagel (etyl axetat/ete
ddu mo theo ty 1& 1/5-1/3) @ thu dugc hop chit metyl 6-(4-clophenyl)-2-
oxaspiro[3.5]non-6-en-7-carboxylat (5,1g, 87,3%) dudi dang chét rin mau vang nhat.
'H NMR (400 MHz, CDCl3) 7,33 (d, J=8,4Hz, 2H), 7,07 (d, J=8,4Hz, 2H), 4,54 (d,
J=5,6Hz, 2H), 4,48 (d, J=5,6Hz, 2H), 3,48 (s, 3H), 2,74-2,70(m, 2H), 2,55-2,50 (m,
2H), 2,04 (t, /=6,4Hz, 2H).

Hop chit trung gian 35: tbng hop hop chit (6-(4-clophenyl)-2-
oxaspiro[3.5]non-6-en-7-yl)metanol

Cl

HO

O
Dung dich chtra hop chit metyl 6-(4-clophenyl)-2-oxaspiro[3.5]non-6-en-7-
carboxylat (2,1g, 0,0072mol) trong tetrahydrofuran (20ml) dugc cho thém nhd giot
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LiBH4 (475mg, 0,022mol) trong tetrahydrofuran (10ml) & nhiét dd trong phong. Hon
hop nay duogc khudy & nhiét do trong phong trong 4 gio, dugc toi bang dung dich HCI
1N, va chiét bang etyl axetat (100ml x 3 14n). Céc 16p hitu co két hop duoc rira bing
nuée mudi, lam khod bé“mg MgSO4 va cd dic. Phan can dugc tinh ché béng cach sic ky
cot trén silicagel (etyl axetat/ete dau mo theo ty 18 1/5-1/1) dé thu dwoc hop chét (6-(4-
clophenyl)-2-oxaspiro[3.5]non-6-en-7-yl)metanol (1,5g, 78,9%) dudi dang chét rin
mau tréng. "H NMR (400 MHz, CDCls) 7,34 (d, J=8,4Hz, 2H), 7,07 (d, 2H, J=8,4Hz),
4,54 (d, 2H, J=6,0Hz), 4,46 (d, 2H, J=5,6Hz), 3,93 (s, 2H), 2,62 (s, 2H), 2,40-2,33 (m,
2H), 2,03 (t, 2H, J = 6,4 Hz).

Hop chat trung gian 36: tbng hop hop chéit 7-(clometyl)-6-(4-clophenyl)-2-
oxaspiro[3.5]non-6-en

Cl

Cl
0]

Dung dich chtra hop chat (6-(4-clophenyl)-2-oxaspiro[3.5]non-6-en-7-
yl)metanol (1,5g, 5,7mmol) va trietylamin (836mg, 8,6mmol) trong diclometan (15ml)
duoc cho thém metylsulfonyl clorua (980mg, 8,6mmol) va hdn hop nay duoc khudy &
nhiét d6 trong phong trong 3,5 gid. Dung méi dugc loai bo dudi ap sut giam va phan
cin duoc tinh ché bang cach sic ky cot trén silicagel dé thu dugc hop chit 7-
(clometyl)-6-(4-clophenyl)-2-oxaspiro[3.5]non-6-en (1,4g, 87,0%) dudi dang chét ran
mau tring. 'TH NMR (400 MHz, CDCls) 7,35 (d, 2H, J=8,4Hz), 7,16 (d, 2H, J=8,4Hz),
4,53 (d, 2H, J=6,0Hz), 4,45 (d, 2H, J=5,6Hz), 3,86 (s, 2H), 2,64 (s, 2H), 2,40-2,33 (m,
2H), 2,03 (t, 2H, J=6,4Hz).

Hop chét trung gian 37: tbng hop hop chét etyl 2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-(4-((6-(4-clophenyl)-2-oxaspiro[3.5 Jnon-6-en-7-yl)metyl)piperazin-1-
yl)benzoat
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Cl I

Dung dich chtta hogp chat etyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
(piperazin-1-yl)benzoat (382mg, 0,82mmol) trong DMF (10ml) duoc cho thém 7-
(clometyl)-6-(4-clophenyl)-2-oxaspiro[3.5]non-6-en  (200mg,  0,75mmol), kali
cacbonat (310mg, 2,25mmol), DIPEA (290mg, 2,25mmol) va kali iodua (24,9mg,
0,15mmol) va hdn hop nay dugc khudy & nhiét @6 trong phong qua dém. Hon hop
dugc pha lodng bang nudc va chiét bang etyl axetat (50ml x 3 14n). Céc 16p hitu co két
hop duogc rua bing nudc mudi, cd dic va tinh ché bang cach sic ky cot trén silicagel
(etyl axetat/ete ddu mé theo ty 1& 1/5-1/1) dé thu dugc hop chét etyl 2-((1H-
pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)-2-oxaspiro[3.5]non-6-en-7-
yl)metyl)piperazin-1-yl)benzoat (370mg, 80,6%) dudi dang chét rdn mau tring. MS
m/z 613 [M+H]".

Hop chét trung gian 38: tong hop axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-
(4-((6-(4-clophenyl)-2-oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin-1 -yl)benzoic

HO O
N
0

ke
Cl

Dung dich chtta hop chét etyl 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-
(4-clophenyl)-2-oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzoat (370mg,
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0,6mmol) trong dioxan (10ml) dugc cho thém kali hydroxit 2N (6ml, 12mmol) va hén
hop nay dugc khuéy & nhiét do 60°C qua dém. Dung dich dugc lam trung hoa bﬁmg
hydroclorua IN dén dd pH = 7 va dugc chiét bang etyl axetat (100ml x 3 1an). Céc 16p
hitu co két hop duoc ria bang nudc mudi, 1am khd bang magie sulfat va co dic dé thu
duogc axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)-2-
oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzoic (1,l1g, 88,7%) dudi dang
chét rén mau tring. MS m/z 585 [M+H]*.

Hop chat trung gian 55: tdng hop hop chat metyl 2-((1H-pyrolo[2,3-b]pyridin-
5-y1)oxy)-4-(1-((6-(4-clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperidin-4-yl)benzoat

|
O
C.

Dung dich chta hgp chat 7-(clometyl)-6-(4-clophenyl)spiro[3.5]non-6-en

\ //
Iz __

(850mg, 3,04mmol) trong N,N-dimetyl formamit (10ml) dugc cho thém kali cacbonat
(1,26g, 2,2mmol), kali iodua (100mg, 0,6lmmol), va metyl 2-((1H-pyrolo[2,3-
b]pyridin-5-yl)oxy)-4-(piperidin-4-yl)benzoat (1,0g, 3,34mmol), hdn hop nay duge
khudy & nhiét do trong phong qua dém. Sau do, hdn hop duge pha lodng bang nuéc va
duoc chiét bang etyl axetat. Cac 16p hitu co két hop dugc rira bing nude mudi, dugce
¢ ddc. Phin can tao thanh duoc tinh ché bing cach séc ky cot trén silicagel dé thu
dugc  hop chdt  metyl  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperidin-4-yl)benzoat (1,0g, 55,2%) duéi
dang chét rén mau vang nhat. 'TH NMR (400 MHz, CDCl3) 6 9,39 (br s, 1H), 8,19 (d, J
=2.6 Hz, 1H), 7,87 (d, J = 8,1 Hz, 1H), 7,57 (d, J= 2,6 Hz, 1H), 7,39 (dd, J=3.5, 2,5
Hz, 1H), 7,30 — 7,23 (m, 2H), 7,04 - 6,93 (m, 3H), 6,72 (d, J = 1,6 Hz, 1H), 6,49 (dd,
J=3.,5,2,0 Hz, 1H), 3,87 (s, 3H), 2,81 — 2,75 (m, 2H), 2,73 — 2,71 (m, 2H), 2,28 (s,
2H), 2,25 — 2,15 (m, 2H), 1,98 — 1,76 (m, 6H), 1,75 — 1,51 (m, 9H).
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Vidu?2
Tbng hop hop chét (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)-1,2,3,6-tetrahydropyridin-4-yl)benzamit
NO

=

O: 1l
$
(@) NH
(@)
T
7
N
N™§
=
N
Cl’ II

Dung dich chtra hop chit (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-bromobenzamit  trong
1,2-dimetoxy-etan  (10ml) va nudc (lml) dwgc cho thém  1-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)-4-(4,4,5,5-tetrametyl-1,3 ,2-dioxaborolan-2-
yl)-1,2,3,6-tetrahydropyridin, Pd(dppf)Clz, va K2COs3, va hdn hop nay duge khudy &
nhiét d6 80°C trong 12 gi. Hon hop phéan ung dugc lam ngudi dén nhiét do trong
phong va pha loang bang nudc. Hon hop nay dugc chiét bang etyl axetat (30ml x 3
14n), 1am kho bing MgSOs khan, va dugc cd dic. Phan cdn dugc tinh ché bing
phuong phap HPLC diéu ché pha nguge C18 dé thu dugce hop chat (R)-N-((4-(((1,4-
dioxan-2-yl)metyl)amino)-3-nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-
yl)oxy)-4-(1-((6-(4-clophenyl)spiro[3.5]non-6-en-7-yl)metyl)-1,2,3,6-
tetrahydropyridin-4-yl)benzamit. '"H NMR (400 MHz, Metanol-ds) & 8,68 (d, J = 2,3
Hz, 1H), 7,97 (d, J= 2,6 Hz, 1H), 7,88 (dd, J= 9,3, 2,3 Hz, 1H), 7,63 (d, /= 8,2 Hz,
1H), 7,50 (d, J= 2,6 Hz, 1H), 7,46 (d, J= 3,5 Hz, 1H), 7,30 (d, J = 8,4 Hz, 2H), 7,16
(dd, J=8.2, 1,7 Hz, 1H), 7,10 (d, J = 8,4 Hz, 2H), 6,94 (d, /= 9,3 Hz, 1H), 6,85 (d, J
=1,7 Hz, 1H), 6,41 (d, J= 3,5 Hz, 1H), 5,94-5,90 (m, 1H), 3,95-3,40 (m, 14H), 3,15~
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3,03 (m, 1H), 2,68-2,45 (m, 2H), 2,43 (s, 2H), 2,30 — 2,20(m, 2H), 2,03 — 1,77 (m,
8H)

Vidu3
2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-clophenyl)-2-
oxaspiro[3.5]non-6-en-7-yl)metyl)-1,2,3 ,6-tetrahydropyridin-4-y1)-N-((3-nitro-4-
(((tetrahydro-2H-pyran-4-yl)metyl)amino)phenyl)sulfonyl)benzamit

NO,

=ae

O: 11
S
(6] NH
RGOS
»
N
=
N
‘O
Cl

Hop chat néu 6 d& muc nay dugc didu ché bang cach st dung quy trinh tuong
tu voi quy trinh da mo ta dbi vai Vi du 2. 'H NMR (400 MHz, Metanol-ds) 6 8,70 (d,
J=12,3 Hz, 1H), 7,99 (d, J= 2,5 Hz, 1H), 7,90 (dd, J = 9.2, 2,3 Hz, 1H), 7.61 (d, J =
8,2 Hz, 1H), 7,57 (d, J = 2,5 Hz, 1H), 7.48 (d, J = 3,5 Hz, 1H), 7,31 (d, J = 8,4 Hz,
2H), 7,20 — 7,10 (m, 3H), 6,96 (d, J=9.2 Hz, 1H), 6,82 (d, J= 1,6 Hz, 1H), 6,44 (d, J
=135 Hz, 1H), 5,93 — 5,86 (m, 1H), 4,53 (d, J= 5,9 Hz, 2H), 4,49 (d, /= 5,9 Hz, 2H),
4,00 — 3,90 (m, 2H), 3,77 — 3,33 (m, 7H), 3,26 (d, J = 7,0 Hz, 2H), 3,15 — 3,00 (m,
1H), 2,70 — 2,65 (m, 2H), 2,63-2,25 (m, 4H), 2,07 (t, J = 6,3 Hz, 2H), 2,00 — 1,85 (m,
1H), 1,75 — 1,65 (m, 2H), 1,46 — 1,30 (m, 2H).

Iz

Vidu4
Téng hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)-1,2,3 ,6-tetrahydropyridin-4-yl)-N-((3-nitro-
4-(((tetrahydro-2H-pyran-4-yl)metyl)amino)phenyl)sulfonyl)benzamit
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NO,

ale

O:S”
O _N
=
NN
=
N
Cl II

Hop chét néu & dé muc nay dugc diéu ché bang cach str dung quy trinh tuong
tu voi quy trinh da mo ta ddi véi Vi du 2. 'TH NMR (400 MHz, Metanol-ds) 6 8,71 (t, J
= 1,9 Hz, 1H), 8,00-7,95 (m, 1H), 7,90 (dd, J= 9,3, 1,9 Hz, 1H), 7,63 (dd, /= 8,1, 1.4
Hz, 1H), 7,56 — 7,50 (m, 1H), 7,46 (dd, J= 3.5, 1,4 Hz, 1H), 7,33 — 7,26 (m, 2H), 7,18
— 17,06 (m, 3H), 6,96 (dd, J= 9,3, 1,4 Hz, 1H), 6,81 (s, 1H), 6,43 (dd, J=3,5, 1,5 Hz,
1H), 5,93 — 5,86 (m, 1H), 4,00-3,94 (m, 2H), 3,83 — 3,36 (m, 7H), 3,26 (d, /= 7,0 Hz,
2H), 3,10 — 3,04 (m, 1H), 2,67-2,40 (m, 4H), 2,30 — 2,24 (m, 2H), 2,02 - 1,77 (m,
9H), 1,74 — 1,67 (m, 2H), 1,45 — 1,30 (m, 2H).

Vidu)s
Tdng hop hop chét (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)-Z—((1H—pyr010[2,3-b]pyridin-S-yl)oxy)-4-(1—((6-(4-clophenyl)-
2-oxaspiro[3.5]non-6-en-7-yl)metyl)-1,2,3 ,6-tetrahydropyridin-4-yl)benzamit

-9 -



42320

Hop chit néu & d& muc nay duoc diéu ché bang cach st dung quy trinh tuong
tu v&i quy trinh da mo ta ddi véi Vi du 1. "TH NMR (400 MHz, Metanol-ds) & 8,68 (d,
J=273Hz, 1H), 7,99 (d, J = 2,5 Hz, 1H), 7,89 (dd, /= 9,2, 2,3 Hz, 1H), 7,65 (d, ] =
8,2 Hz,1H), 7,54 (d, J = 2,5 Hz, 1H), 7,48 (d, ] = 3,4 Hz,1H), 7,33 (d, J = 8,4 Hz, 2H),
7,21-7,16 (m, 1H), 7,13 (d, J = 8,4 Hz, 2H), 6,95 (d, J = 9,3 Hz, 1H), 6,86 (d, J =1,6
Hz, 1H), 6,43 (d, J= 3,5 Hz, 1H), 5,94-5,90 (m, 1H), 4,60 — 4,43 (m, 4H), 3,95 — 3,40
(m, 14H), 3,15-3,00 (m, 1H), 2,80 — 2,60 (m, 4H), 2,38 — 2,25 (m, 2H), 2,08 (t, /= 6,3
Hz, 2H).

Vidu6
Tdng hop hop chét (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5 -yl)oxy)-4-(4-((6-(4-clophenyl)-
2-oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzamit

Eﬁ“

O‘
Cl

Hon hop cua axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-

NO; |,
N

P

\/
Iz

clophenyl)-2-oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin- 1-yl)benzoic (290mg,
0,5mmol), (R)-4-(((1,4-dioxan-2-yl)metyl)amino)-3-nitrobenzensulfonamit (236mg,
0,75mmol), EDCI (191mg, lmmol), 4-(N,N-dimetylamino)pyridin ~ (591mg,
0,75mmol) trong diclometan (15ml) dugc khudy & nhiét do trong phong qua dém.
Dung moi dugc loai bo trong chan khong va phan c3n tao thanh dugc tinh ché qua cot
silicagel dé thu dugc hop chdt (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)-Q-((1H-pyrolo[2,3-b]pyridin-S-yl)oxy)-4-(4-((6-(4-clophenyl)—

2-oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzamit (150mg, 34,1%) dudi
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dang chét rdn mau vang. 'H NMR (400 MHz, Metanol-ds) 8 8,67 (d, J= 2,3 Hz, 1H),
7,99 (d, J=2.,3 Hz, 1H), 7,85 (dd, J=9.3, 2,3 Hz, 1H), 7,64 (d, J = 8,8 Hz, 1H), 7,52
(d, J=2,3 Hz, 1H), 7,45 (d, J = 3,5 Hz, 1H), 7,39 (d, J= 8,4 Hz, 2H), 7,13 (d, /= 8,4
Hz, 2H), 6,95 (d, J= 9,3 Hz, 1H), 6,76 (dd, J = 8.8, 2,4 Hz, 1H), 6,41 (d, J= 3,5 Hz,
1H), 6,34 (d, J=2,4 Hz, 1H), 4,54 (d, J= 5,9 Hz, 2H), 4,48 (d, J = 5.9 Hz, 2H), 3,93-
3,35 (m, 19H),2,70 — 2,65 (m, 2H), 2,33 (s, 2H), 2,08 (t, J = 6,3 Hz, 2H).

Vidu7

Téng hop hop chat 2-((1H-pyrolo[2,3-blpyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)-2-

oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((3 -nitro-4-(((tetrahydro-2H-
pyran-4-yl)metyl)amino)phenyl)sulfonyl)benzamit

No2

O
ZI

\n
° S

%m

S
Cl

Hn hop cua axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)-2-oxaspiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzoic (250mg,
0,43mmol), 3-nitro-4-(((tetrahydro-2H-pyran-4-yl)metyl)amino) benzensulfonamit
(202mg, 0,64mmol), EDCI (164mg, 0,86mmol), 4-(N,N-dimetylamino)pyridin (78mg,
0,64mmol) trong diclometan (10ml) dugc khudy & nhiét do trong phong qua dém, sau
dé co dac. Phan cin tao thanh duoc tinh ché qua cot silicagel dé thu duoc hop chét 2-
((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)-2-oxaspiro[3.5]non-6-en-
7-yl)metyl) piperazin-1-yl)-N-((3 -nitro-4-(((tetrahydro-2H-pyran-4-yl)metyl)amino)
phenyl) sulfonyl) benzamit (150mg, 39,6%) dudi dang chét rin mau vang. '"H NMR
(400 MHz, Metanol-ds) & 8,70 (d, J=2.,3 Hz, 1H), 8,01 (d, /= 2,6 Hz, 1H), 7,87 (dd,
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J=92,23 Hz, 1H), 7,66 (d, J= 8,8 Hz, 1H), 7,56 (d, J = 2,6 Hz, 1H), 7,47 (d, J=3,5
Hz, 1H), 7,39 (d, J = 8,4 Hz, 2H), 7,13 (d, J = 8,4 Hz, 2H), 6,97 (d, /= 9,2 Hz, 1H),
6,76 (dd, J = 8,8, 2,4 Hz, 1H), 6,43 (d, J=3,5 Hz, 1H), 6,32 (d, J = 2.4 Hz, 1H), 4,54
(d, J= 5,9 Hz, 2H), 4,48 (d, J= 5,9 Hz, 2H), 4,03 — 3,94 (m, 2H), 3,67 (s, 2H), 3,55 -
3,27 (m, 12H), 2,69 (s, 2H), 2,35 — 2,25 (m, 2H), 2,08 (t, J = 6,3 Hz, 2H), 2,05 — 1,93
(m, 1H), 1,76-1,69 (m, 2H), 1,45 — 1,35 (m, 2H).

Vidu 8
Téng hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-y1)-N-((3-nitro-4-(((tetrahydro-
2H-pyran-4-yl)metyl)amino)phenyl)sulfonyl)benzamit
NO,

N
0 T{IH 0
)
N
~ P
Cl

Hon hop coa axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzoic (1,75g, 3mmol), 3-
nitro-4-(((tetrahydro-2H-pyran-4-yl)metyl)amino)benzensulfonamit (1,43g, 4,5 mmol),
EDCI (1,15g, 6mmol) va 4-(N,N-dimetylamino)pyridin (550mg, 4,5mmol) va
diclometan (40ml) dugc cho phan ung ¢ nhiét do trong phong qua dém, sau do6 cho
thém nudc. Lop nude duge chiét bang diclometan. Cac 16p hitu co két hop dugc rira
bang nudc mubi, ¢6 dic va tinh ché qua cot silicagel d8 thu dugc hop chat 2-((1H-
pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)spiro[3.5 Jnon-6-en-7-
yl)metyl)piperazin-1-y1)-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-

-95 -

95/134



42320

yl)metyl)amino)phenyl)sulfonyl)benzamit (1,7g, 64,4%) dudi dang chit rin mau
vang. "H NMR (400 MHz, Metanol-ds) § 8,70 (d, /= 2,3 Hz, 1H), 8,01 (d, /= 2,7 Hz,
1H), 7,87 (d, 1 =9,2, 2,3 Hz, 1H), 7,66 (d, J = 8,9 Hz, 1H), 7,55 (d, J = 2,7 Hz, 1H),
7,47 (d, J = 3,4 Hz, 1H), 7,38 (d, J = 8.4 Hz, 2H), 7,10 (d, J = 8,4 Hz, 2H), 6,97 (d, J
=92 Hz, 1H), 6,77 (dd, J= 8,9, 2,4 Hz, 1H), 6,44 (d, J= 3,4 Hz, 1H), 6,34 (d, J=2,4
Hz, 1H), 4,02 — 3,94 (m, 3H), 3,66 (s, 3H), 3,49 — 3,38 (m, 2H), 3,41 - 3,25 (m, 7H),
2,42 (s, 3H), 2,26 (s, 3H), 2,00 — 1,67 (m, 4H), 1,45 — 1,38 (m, 2H).

Vidu9
Tbng hop hop chét (R)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-
nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzamit

Cl I

Hop chit néu & dé muc nay duoc diéu ché bang cach stir dung quy trinh tuong
tw v6i quy trinh da mo ta dbi véi Vi du 8. 'H NMR (400 MHz, Metanol-ds) & 8,66 (d,
J=12,4Hz, 1H), 7,99 (d, J= 2,4 Hz, 1H), 7,84 (dd, J=9,2, 2,4 Hz, 1H), 7,64 (d, J =
8,9 Hz, 1H), 7,51 (d, J = 2,4 Hz, 2H), 7,45 (d, J = 3,3 Hz, 1H), 7,37 (d, J = 8,4 Hz,
2H), 7,10 (d, J = 8,4 Hz, 2H), 6,94 (d, J= 9.2 Hz, 1H), 6,76 (dd, J= 8.9, 2,3 Hz, 1H),
6,40 (d, J= 3,3 Hz, 1H), 6,36 (d, J=2,3 Hz, 1H), 3,87 (dd, /= 11,8, 4,2 Hz, 3H), 3,83
~3,70 (m, 3H), 3,67 (s, 2H), 3,62 (dd, J= 11,7, 2,9 Hz, 1H), 3,51 - 3,41 (m, 2H), 3,40
—3,35 (m, 1H), 3,29 (dq, J = 3.2, 1,6 Hz, 1H), 2,41 (s, 2H), 2,26 (s, 2H), 2,00 — 1,77
(m, 6H).
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Vidu 10
Téng hop hop chit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)
spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((3-nitrophenyl)sulfonyl)benzamit
NO,

OJ@
O:S”
NH
0
X
T
NN

o

O
o

Hop chat néu & d& muc nay duoc didu ché bang céach st dung quy trinh twong
tu véi quy trinh da mo ta ddi véi Vi du 8. "H NMR (400 MHz, DMSO-ds) 6 11,70 (s,
1H), 9,47 (s, 1H), 8,62 (d, J= 2,2 Hz, 1H), 8,44 (d, J = 8,3 Hz, 1H), 8,27 (d, /=79
Hz, 1H), 8,02-7,97 (m, 1H), 7,84 — 7,75 (m, 1H), 7,56 — 7,43 (m, 3H), 7,40 (d, ] = 8,3
Hz, 2H), 7,11 (d, T = 8,3 Hz, 2H), 6,72 (d, J = 8,9 Hz, 1H), 6,40 — 6,35 (m, 1H), 6,30
(s, 1H), 3,80 — 3,65 (m, 2H), 3,55 (s, 2H), 3,28 — 2,95 (m, 4H), 2,82-2,65 (m, 2H),
2,31 (s, 2H), 2,22 — 2,15 (m, 2H), 1,93 — 1,60 (m, 8H).

Vidull
Tong hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)
spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((4-(metylamino)-3 -nitrophenyl)

sulfonyl)benzamit
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NO

‘|
AN
N 9@
$
(o] NH
O
|
N
)

N
S
ol

Hop chit néu 6 dé muc nay duoc diéu ché bang cach sir dung quy trinh twong
tu v&i quy trinh da mo ta ddi véi Vi du 8. "H NMR (400 MHz, Metanol-ds) & 8,78 (d,
J=2,3 Hz, 1H), 8,05 (d, J= 2,6 Hz, 1H), 7,96 (dd, /= 9.2, 2,3 Hz, 1H), 7,80 (d, J =
8,9 Hz, 1H), 7,61 (d, J = 2,6 Hz, 1H), 7,46 (d, J = 3,5 Hz, 1H), 7,34 (d, J = 8,4 Hz,
2H), 7,01 (d, J = 8,4 Hz, 2H), 6,90 (d, J=9,2 Hz, 1H), 6,68 (dd, J= 8,9, 2,4 Hz, 1H),
6,46 (d, J = 3,5 Hz, 1H), 6,18 (d, J = 2.4 Hz, 1H), 3,60 (s, 2H), 3,50-3,12 (m, 8H),
3,06 (s, 3H), 2,38 (s, 2H), 2,30 — 2,16 (m, 2H),1,97-1,73 (m, 8H).

\_/
z

I=

Vidu 12
Téng hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-clophenyl)
spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((4-(dimetylamino)-3-nitrophenyl)

sulfonyl)benzamit

Cl I

Hop chét néu & d& muc nay duoc diéu ché bang cach st dung quy trinh twong
tu v&i quy trinh dd mo ta dbi v&i Vi du 8. "H NMR (400 MHz, Metanol-ds) 6 8,41 (d,
J=272 Hz, 1H), 8,08 (d, J=2,5 Hz, 1H), 7,91 (dd, J = 9,4, 2,3 Hz, 1H), 7,81 (d, J =
8,9 Hz, 1H), 7,68 (d, ] = 2,3 Hz, 1H), 7,48 (d, J = 3,5 Hz, 1H), 7,34 (d, J = 8,0 Hz,
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2H), 7,04 (d, J = 9,4 Hz, 1H), 7,01 (d, ] = 8,0 Hz, 2H), 6,71 — 6,63 (m, 1H), 6,51 (d,J
=3,5 Hz, 1H), 6,15 (d, J= 1,9 Hz, 1H), 3,59 (s, 2H), 3,52-3,20 (m, 8H), 2,98 (s, 6H),
2,38 (s, 2H), 2,25-2,17 (m, 2H), 1,96 — 1,72 (m, 8H).

Viduy 13
Téng hop hop chét 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-clophenyl)
spiro[3.5]n0n—6-en—7-y1)metyl)piperidin-4-yl)-N-((3-nitro-4-(((tetrahydro-2H-pyran—4-
yDmetyl)amino)phenyl)sulfonyl)benzamit

Hbn hop ctia axit 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperidin-4-yl)benzoic (200mg, 0,34mmol),
3-nitro-4-(((tetrahydro-2H-pyran-4-yl)metyl)amino) benzensulfonamit (162mg,
0,52mmol), EDCI (130mg, 0,68mmol), 4-(N,N-dimetylamino)pyridin (63,4mg,
0,52mmol) trong diclometan (15ml) dugc khudy & nhiét d6 trong phong qua dém, sau
d6 tinh ché bang cach sic ky cot trén silicagel dé thu duge hop chat 2-((1H-
pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-clophenyl)spiro[3.5non-6-en-7-
yl)metyl)piperidin-4-yl)-N-((3 -nitro-4-(((tetrahydro-2H-pyran-4-yl)metyl)amino)
phenyl)sulfonyl)benzamit (170mg, 57,3%) dudi dang chét rén mau vang. "H NMR
(400 MHz, DMSO-ds) 5 11,94 (s, 1H), 11,64 (s, 1H), 8,50 — 8,42 (m, 2H), 7,97 (d, /=
2,6 Hz, 1H), 7,76 (dd, J=9,2, 2,2 Hz, 1H), 7,52 - 7,36 (m, 5H), 7,11 (d, J=7.9 Hz,
2H), 6,99 (d, J=9.,2 Hz, 1H), 6,91 — 6,86 (m, 1H), 6,55 (s, 1H), 6,37 (s, 1H), 3,89 —
3,79 (m, 2H),3,35-2,90 (m, 10H), 2,32-2,10 (m, 5H), 1,95-1,15 (m, 17H).

Vidu 14

Céc hop chét theo séng ché sau day dugc diéu ché bang cach st dung phuong
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phép d& mo ta trong cac vi du tur 1 dén 13:

Hop chat s  40:  (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-3-flo-5-
nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzamit

NO

2
NGO
0:59 2‘0

S

'H NMR (400 MHz, metanol-ds) 8 8,49-8,46 (m, 1H), 7,99 (d, J=2,6 Hz, 1H),
7,70 (dd, J=13,6, 2,3 Hz, 1H), 7,66 (d, J=8,8 Hz, 1H), 7,49 (d, J=2,6 Hz, 1H), 7.45 (d,
J=3,4 Hz, 1H), 7,38 (d, J=8,5 Hz, 2H), 7,10 (d, J=8,5 Hz, 2H), 6,79 (dd, J=8.8, 2,3 Hz,
1H), 6,41-6,37 (m, 2H), 3,83-2,70 (m, 19H), 2,42 (s, 2H), 2,30-2,22 (m, 2H), 2,00-
1,78 (m, 8H).

Hop chit sb  44:  (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-2-flo-5-
nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzamit

NO, |,

IH NMR (400 MHz, metanol-ds) § 8,75 (d, J=7,5 Hz, 1H), 8,08-8,02 (m, 1H),
7,68 (d, J=2,4 Hz, 1H), 7,63 (d, J=8,8 Hz, 1H), 7,50 (d, J=3,4 Hz, 1H), 7,36 (d, J=8,4
Hz, 2H), 7,09 (d, J=8,4 Hz, 2H), 6,80-6,72 (m, 2H), 6,50 (d, J=3,4 Hz, 1H), 6,29 (d,
J=2,2 Hz, 1H), 3,90-2,70 (m, 19H), 2,41 (s, 2H), 2,32-2,20 (m, 2H), 2,00-1,78 (m,
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8H).
Hop chit s& 45:  (S)-N-((4-(((1,4-dioxan-2-yl)metyl)amino)-2-flo-3-

nitrophenyl)sulfonyl)-2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)benzamit

NO

o9jij (—‘)

I
NH
o}
—

O¢
A

MS m/z = 900 [M+H].
Hop chit sb 46: 2-((1H-pyrolo[2,3-blpyridin-5-yl)oxy)-4-(4-((6-(4-

clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((2-metyl-7-nitro-2H-

indazol-5-yl)sulfonyl)benzamit

U
Cl O

'H NMR (400 MHz, metanol-ds) & 8,80 (d, J=1,6 Hz, 1H), 8,73 (d, J=1,6 Hz,
1H), 8,69 (s, 1H), 7,92 (d, J=2,5 Hz, 1H), 7,62 (d, J=8,9 Hz, 1H), 7,44 (d, J=2,6 Hz,
1H), 7,39 (d, J=3,4 Hz, 1H), 7,36 (d, J=8,5 Hz, 2H), 7,09 (d, J=8,5 Hz, 2H), 6,75 (dd,
J=8,9, 2,3 Hz, 1H), 6,34 (d, J=2,3 Hz, 1H), 6,32 (d, J=3,4 Hz, 1H), 4,35 (s, 3H),
3,3,67-2,70 (m, 8H), 3,66 (s, 2H), 2,41 (s, 2H), 2,32-2,22 (m, 2H), 2,02-1,75 (m, 8H).

Hop chdt s6 47: 2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-y1)-N-((7-nitro- 1H-

benzo[d]imidazol-5-yl)sulfonyl)benzamit
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NO,
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N
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S
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'"H NMR (400 MHz, metanol-ds) & 8,70 (d, J=1,3 Hz, 1H), 8,64 (d, J=1,3 Hz,
1H), 8,57 (s, 1H), 7,93 (d, J=1,9 Hz, 1H), 7,59 (d, J=8,9 Hz, 1H), 7,50 (d, J=2.5 Hz,
1H), 7,40 (d, J=3,4 Hz, 1H), 7,33 (d, J=8,4 Hz, 2H), 7,08 (d, J=8,4 Hz, 2H), 6,74 (dd,
J=8.9, 2,2 Hz, 1H), 6,35 (d, J=2,2 Hz, 1H), 6,33 (d, J=3.4 Hz, 1H), 3,72-2,72 (m, 8H),
2,40 (s, 2H), 2,34-2,20 (m, 2H), 2,00-1,77 (m, 8H).

Hop chit s6 48  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((7-nitro-2-(tetrahydro-

Iz__

2H-pyran-4-yl)-2H-indazol-5-yl)sulfonyl)benzamit

Cl I

'H NMR (400 MHz, metanol-d4) & 8,87 (d, J=1,6 Hz, 1H), 8,84 (s, 1H), 8,75
(d, J=1,6 Hz, 1H), 7,96 (d, J=2,6 Hz, 1H), 7,64 (d, J=8,9 Hz, 1H), 7,50 (d, J=2,6 Hz,
1H), 7,41 (d, J=3,4 Hz, 1H), 7,38 (d, J=8,5 Hz, 2H), 7,09 (d, J=8,5 Hz, 2H), 6,75 (dd,
J=8,9, 2,3 Hz, 1H), 6,35 (d, J=3,4 Hz, 1H), 6,31 (d, J=2,3 Hz, 1H),4,20-4,14 (m, 2H),
3,75-2,70 (m, 13H), 2,41 (s, 2H), 2,32-1,76 (m, 14H).

Hop chdt s 49  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((1-metyl-7-nitro-1H-

indazol-5-yl)sulfonyl)benzamit
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NO,

|
N\
o\S” M

&m

O‘
Cl O

'H NMR (400 MHz, metanol-ds4) 8 8,71 (d, J=1,5 Hz, 1H), 8,63 (d, J=1,5 Hz,
1H), 8,33 (s, 1H), 7,95 (d, I=2,4 Hz, 1H), 7,63 (d, ]=8,9 Hz, 1H), 7,50 (d, J=2,5 Hz,
1H), 7,42 (d, J=3,4 Hz, 1H), 7,37 (d, J=8,3 Hz, 2H), 7,09 (d, J=8,3 Hz, 2H), 6,76 (dd,
7=8,9, 1,7 Hz, 1H), 6,36 (d, J=3,4 Hz, 1H), 6,34 (d, J=1,7 Hz, 1H), 4,20 (s, 3H), 3,75-
2,70 (m, 8H), 3,70 (s, 2H), 2,41 (s, 2H), 2,30-2,23 (m, 2H), 2,00-1,76 (m, 8H).

Hop chédt s& 50:  2-((1H-pyrolo[2,3-b]pyridin-53-yl)oxy)-4-(4-((6-(4-

Iz

clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1 -y1)-N-((7-nitro-2H-indazol-5-

yl)sulfonyl)benzamit

/(I:> - NH
O=
N
0. NH
(0]
o
N
NTOH
)

®
ol
IH NMR (400 MHz, metanol-ds) & 8,82 (s, 2H), 8,41 (s, 1H), 7,93 (d, J=2,5 Hz,
1H), 7,64 (d, 1=9,0 Hz, 1H), 7,44 (d, J=2,5 Hz, 1H), 7,40-7,34 (m, 3H), 7,09 (d, J=8.4
Hz, 2H), 6,76 (dd, J=9,0, 2,3 Hz, 1H), 6,36 (d, J=2,3 Hz, 1H), 6,29 (d, J=3,4 Hz, 1H),
3,70-2,70 (m, 8H), 3,66 (s, 2H), 2,41 (s, 2H), 2,30-2,20 (m, 2H), 2,02-1,77 (m, 8H).
Hop chédt s& 51: 2-(1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1 -y1)-N-((4-nitro-2H-indazol-6-
yl)sulfonyl)benzamit
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'H NMR (400 MHz, metanol-ds) 8 9,19 (s, 1H), 8,84 (s, 1H), 8,73 (d, J=1,2 Hz,
1H), 7,94 (d, J=2,5 Hz, 1H), 7,65 (d, J=2,5 Hz, 1H), 7,63 (d, J=8,7 Hz, 1H), 7,43-7,37
(m, 3H), 7,12 (d, J=8.,4 Hz, 2H), 6,81 (dd, J=8,7, 2,1 Hz, 1H), 6,41 (d, J=3,4 Hz, 1H),
6,39 (d, J=2,1 Hz, 1H), 3,71-2,70 (m, 8H), 3,69 (s, 2H), 2,43 (s, 2H), 2,30-2,24 (m,
2H), 2,02-1,76 (m, 8H).

Hop chdt sb 52:  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((1-metyl-4-nitro-1H-

benzo[d]imidazol-6-yl)sulfonyl)benzamit
NO,

A\
O:S” N
O _-NH A
2
NN
®

N
o
ol

'H NMR (400 MHz, metanol-ds) & 8,66 (d, J=1,6 Hz, 1H), 8,60 (s, 1H), 8,54
(d, I=1,6 Hz, 1H), 7,91 (d, J=2,6 Hz, 1H), 7,64 (d, ]=8,9 Hz, 1H), 7,38 (d, J=8,5 Hz,
2H), 7,35 (d, J=2,6 Hz, 1H), 7,33 (d, J=3,5 Hz, 1H), 7,10 (d, J=8,5 Hz, 2H), 6,77 (dd,
J=8.9, 2,3 Hz, 1H), 6,37 (d, J=2,3 Hz, 1H), 6,27 (d, J=3,5 Hz, 1H), 4,01 (s, 3H), 3,70-
2,70 (m, 8H), 3,66 (s, 2H), 2,42 (s, 2H), 2,32-2,23 (m, 2H), 2,03-1,80 (m, 8H).

Hop chdt s 53:  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-y1)-N-((7-nitro-2-((tetrahydro-
2H-pyran-4-yl)metyl)-1H-benzo[d]imidazol-5-yl)sulfonyl)benzamit
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ZI
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IH NMR (400 MHz, metanol-ds) § 8,67 (d, J=1,5 Hz, 1H), 8,56 (d, J=1,5 Hz,
1H), 7,94 (d, J=2,5 Hz, 1H), 7,63 (d, J=8,9 Hz, 1H), 7,48 (d, J=2,5 Hz, 1H), 7,41 (d,
J=3,4 Hz, 1H), 7,36 (d, J=8,5 Hz, 2H), 7,09 (d, J=8,5 Hz, 2H), 6,74 (dd, J=8.9, 2,3 Hz,
1H), 6,34 (d, J=3,4 Hz, 1H), 6,30 (d, J=2,3 Hz, 1H), 4,00-3,85 (m, 2H), 3,70-2,70 (m,
10H), 3,65 (s, 2H), 2,98 (d, J=7,3 Hz, 2H), 2,41 (s, 2H), 2,35-2,20 (m, 3H), 2,02-1,40
(m, 12H).

Hop chit s6 54  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-y1)-N-((2-(2-(2-
metoxyetoxy )etyl)-4-nitro-2H-indazol-6-yl)sulfonyl)benzamit

o—

NO.
2 0/_/

AN

<y

ol
o

'H NMR (400 MHz, metanol-ds) & 8,85 (s, 1H), 8,70 (s, 1H), 8,53 (d, J=1,2 Hz,
1H), 7,94 (d, 1=2,5 Hz, 1H), 7,65 (d, J=8,9 Hz, 1H), 7,43 (d, J=2,5 Hz, 1H), 7,42-7,35
(m, 3H), 7,10 (d, J=8,4 Hz, 2H), 6,79 (dd, J=8.9, 2,3 Hz, 1H), 6,39 (d, J=2,3 Hz, 1H),
6,30 (d, J=3,4Hz, 1H), 4,80 (t, J=5,0, 2H), 4,09 (t, J=5,0Hz, 2H), 3,70-3,65 (m, 4H),
3,64-2,70 (m, 10H), 3,29 (s, 3H), 2,42 (s, 2H), 2,30-2,25 (m, 2H), 2,02-1,76 (m, 8H).

Hop chit s 55  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1 -y1)-N-((2-(2-metoxyetyl)-4-
nitro-2H-indazol-6-yl)sulfonyl)benzamit
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A

'H NMR (400 MHz, metanol-ds) & 8,80 (d, J=0,8 Hz, 1H), 8,74-8,72 (m, 1H),
8,54 (d, I=1,3 Hz, 1H), 7,93 (d, J=2,5 Hz, 1H), 7,65 (d, J=8,9 Hz, 1H), 7.42 (d, J=2,5
Hz, 1H), 7,40-7,35 (m, 3H), 7,10 (d, J=8,5 Hz, 2H), 6,78 (dd, J=8,9, 2,4 Hz, 1H), 6,36
(d, I=2,4 Hz, 1H), 6,30 (d, J=3.4 Hz, 1H), 4,79 (t, J=5,0Hz, 2H), 3,99 (t, J=5,0 Hz,
2H), 3,70-2,70 (m, 8H), 3,67 (s, 2H), 3.38 (s, 3H), 2,42 (s, 2H), 2,32-2,25 (m, 2H),
2,02-1,76 (m, 8H).

Hop chdt sb 25:  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-((5-nitro-1 -((tetrahydro-
2H-pyran-4-yl)metyl)- |H-pyrrol-3-yl)sulfonyl)benzamit

No2

Et;m

o“

'H NMR (400 MHz, metanol-ds) & 8,04 (d, J=2,5 Hz, 1H), 7,72-7,68 (m, 2H),
7,61 (d, J=2,5 Hz, 1H), 7,48 (d, J=3,5 Hz, 1H), 7,45 (d, J=2,2 Hz, 1H), 7,39 (d, J=8,5
Hz, 2H), 7,11 (d, I=8,5 Hz, 2H), 6,80 (dd, ]=8,9, 2,3 Hz, 1H), 6,47 (d, J=3,5 Hz, 1H),
6,37 (d, 1=2,3 Hz, 1H), 4,27 (d, J=7,2 Hz, 2H), 3,85-2,70 (m, 12H), 3,66 (s, 2H), 2,42
(s, 2H), 2,35-2,25 (m, 2H), 2,03-1,77 (m, 9H), 1,48-1,26 (m, 4H).

Hop chét s6  56:  2-((1H-pyrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
clophenyl)spiro[3.5]non-6-en-7-yl)metyl)piperazin-1-yl)-N-(naphtalen-2-
ylsulfonyl)benzamit
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(s
A

'H NMR (400 MHz, metanol-ds+CDCl3) 8 8,61 (s, 1H), 8,07 (d, J=2,5 Hz, 1H),
7.92-7,70 (m, 4H), 7,78 (d, 1=9,0 Hz, 1H), 7,68-7,57 (m, 3H), 7,47 (d, J=3,5 Hz, 1H),
732 (d, 1=8,4 Hz, 2H), 6,98 ((d, I=8.4 Hz, 2H), 6,62 (dd, J=9,0, 2,3 Hz, 1H), 6,48 (d,
1=3,5 Hz, 1H), 6,13 (d, 1=2.3 Hz, 1H), 3,57 (s, 2H), 3,56-2,71 (m, 8H), 2,36 (s, 2H),
2,24-2,14 (m, 2H), 1,96-1,71 (m, 8H).

Vidu 15

Uc ché Bel-2 va Bel-xL: cac peptit BIM (81-106), BAK (72-87), va BID (79-
99) dugc danh dau béng fluorescein, duoc goi tuong ung la Flu-BIM, Flu-BAK, va
Flu-BID, duoc str dung lam doan do phat huynh quang (fluorescent probe: FP) trong
thir nghiém FP d6i véi Bel-2, Bel-xL, va Mcl-1 twong tng. Bing céach theo doi tong
gia tri phan cyc huynh quang cua cac hén hop gdm doan do phat huynh quang voi
néng d6 cb dinh va cic protein c6 néng do tang dan dén khi bdo hoa hoan toan, gia tri
K, cia Flu-BIM véi Bel-2, Flu-BAK véi Bel-xL va Flu-BID véi Mcl-1 duoc xéac dinh
lin lugt bang 0,55 + 0,15, 4,4 = 0,8 va 6,9 + 0,9 nM. Cac gia tri phan cyc huynh
quang dugc xac dinh béng cach st dung thiét bi doc dia Infinite M-1000 (Tecan U.S.,
Research Triangle Park, NC) trong dia Microfluor 1, ddy tron, mau den, co 96 16
(Thermo Scientific). Mbi 16 duge cho thém Flu-BIM 1nM, hodc Flu-BAK 2nM hodc
Flu-BID 2nM va Becl-2, hodac Bcl-xL, hodc Mcl-1 véi néng do tang dan dé thé tich
cubi bang 125pl trong dung dich dém thtr nghiém (kali phosphat 100mM, d6 pH =
7,5, y-globulin ctia bo 100pg/ml, natri nitrua 0,02%, Invitrogen, voi Triton X-100
0,01% va DMSO 4%). Céac dia dugc tron lan va G & nhiét do trong phong trong 1 gio

kém theo ldc nhe dé dam bao su cin b??mg. Céc gia tri phan cyc tinh theo don vi phan
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cuc hoa ¢& mili (millipolarization: mP) dugce xac dinh & budc song kich thich bang
485nm va budc song phat xa bing 530nm. Sau d6, hing sb phan ly can bang (Ka)
duoc tinh todn bang cach diéu chinh mirc tang cua FP phu thudc lidu dung theo duong
sicmoit dudi dang ham sé cua néng do protein bang cach st dung chuong trinh phan
mém Graphpad Prism 5.0 (Graphpad Software, San Diego, CA).

Gi4 tri K; cia céc hop chét theo sang ché lam dai dién v6i Bel-2, Bel-xL, va
Mecl-1 duge xac dinh tir thir nghiém gan két canh tranh trong d6 dung dich pha lodng
theo day cua cac chét rc ché duoc cho vao cac dia co 96 16 chira né)ng d6 ¢b dinh cua
doan do phat huynh quang va protein trong mdi 16. Hon hop ctia 5ul chét rc ché duge
thr nghiém trong DMSO va 120pl phtre chét protein/doan do di u so bd trong dung
dich dém thtr nghiém duge cho thém vao cac dia thit nghiém va duge u ¢ nhiét do
trong phong trong 2 gio keém theo lic nhe. Ndng do cudi ciia protein va doan do 1a
1,5nM va InM dbi vai thir nghiém Bcl-2, 10nM va 2nM dbi voi thur nghiém Bcl-xL,
va 20nM va 2nM dbi v6i thtr nghiém Mcl-1, twong Gng. Céc d6i chtng 4m chi chta
phirc chat protein/doan do (twong duong véi muc do tc ché 0%), va cac ddi ching
duong chi chtta doan do tu do (twong duong véi muc do e ché 100%), dugce dua vao
mdi dia thir nghiém. Céc gia tri FP duoc xac dinh nhu da mo ta trén déy. Gia trl nbéng
d6 ICso dugc x4c dinh bang cach diéu chinh hdi quy khong tuyén tinh cac duong cong
canh tranh. Céc gia tri K; cua chét trc ché canh tranh duoc tinh todn béng cach st dung
cong thic dwgc md ta trong tai liéu: Nikolovska-Coleska et al., Analytical
Biochemistry 332: 261-73 (2004), dya trén gia tri ICso xdc dinh duoc, gia tri Kq cua
doan do vdi protein, va ndng do ctia protein va doan do trong cac thir nghiém canh
tranh. Gia tri K; cling dugc tinh toan bing cach sir dung cong thirc trong tai liéu:
Huang, Journal of Biomolecular Screening 8:34-38 (2003).

Hoat tinh tic ché cta cac hop chét dai dién theo sang ché dbi v&i Bel-2, Bel-xL,
va Mcl-1 duge thé hién trong Bang 4.

Bang 4
Hoat tinh e ché
Hop chit ICs0 (nM)
)

Bel-2 Bel-xIL Mecl-1
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1 1,4 9,2
2 0,76 10,6
3 1,2 13,7
4 3,1 8,6
5 2,1 14
6 2,0 5,9 >5000
7 2,4 15,7
8 2,4 6.4 >5000
9 1,9 20,6
10 3.3 14,0
11 11,9 77,8
12 4.4 139
13 1,3 14,8
58 3,8 19,2
59 5,0 20,7
60 2.1 67,5
61 2,1 13,1
62 1,6 4,0
63 1,3 7,1
64 2.4 8,7
65 1,4 9,9
66 2,7 12,0
Vidu 16

Uc ché RS4;11

109/134

Cac té bao RS4;11 thu duoc tir Bao tang gidng chuén vi sinh vat M§ (American

Type Culture Collection: ATCC). Chung dugc st dung trong vong ba thang ké tir khi

ra dong trong céac lo sach. Cac té bao dugc duy tri trong moi truong nudi chy theo

khuyén céo v6i FBS 10% & nhiét d6 37°C va mdi truong chira CO2 5%.

Hiéu qua cua cac hop chat lam dai dién theo sing ché doi voi kha ndng song

ciia té bao duge xac dinh bang cich st dung thtt nghiém dém té bao (Cell Counting

Kit-8: CCK-8) (Dojindo, Rockville, MD) theo cac hudng dAn cua nha san xuit. 200pl
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hén dich té bao RS4;11 (10000 té bao/15) trong moi truong nudi chy dugc cdy vao dia
¢ 96 18 va duoc nudi cdy qua dém. Mbi hop chét thtr nghiém dugc pha lodng theo
day trong moi trudng nudi cdy, va 20ul dung dich pha lodng hop chét duoc cho thém
vao 18 tuong tng cua dia té bao. Sau khi cho thém hop chét thir nghiém, céc té bao
dugc U & nhiét do 37°C trong mdi truong chira CO2 5% trong 4 ngay. Sau 4 ngay,
10ul dung dich CCK-8 dugc cho thém vao mdi 16 ctia dia va duoc u trong thoi gian tur
1 dén 4 gid. Céc dia dugc doc & bude song 450nm trén phd quang ké vi dia (Epoch2,
BioTek). Cac két qua doc dugc chuin héa véi té bao cia vat truyén, va ndng do ICso
duge tinh toan bang phuong phap phén tich hodi quy khong tuyén tinh bang cach sir
dung chuong trinh phan mém GraphPad Prism 5.

Hoat tinh (e ché cia hop chat 1am dai dién theo séng ché dbi voi dong té bao

RS4;11 duoc thé hién trong Bang 5.

Béang 5
RS4;11
Hop chat so ICs0 (nM)
(Sw phu thugc Bel-2)

1 3

2 5,5

3 26

4 427

5 22

6 5,5

7 35

8 3,7

9 28

10 32

11 61

12 78

13 2,8

22 20

23 19

25 1090
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27 ' 5.2
28 968
29 12
30 19
31 34
32 1381
34 552
35 611
36 13
37 68
38 66
39 31
40 1,4
41 52
42 111
43 80
44 7157
58 35
59 65
60 252
61 43
62 46
63 55
64 37
65 11
66 243
Vidu 17
Su e ché Molm13

Cac té bao Molml3 thu dugc tr cong ty Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH (DSMZ). Ching dugc sir dung trong vong

ba thang ké tir khi ra dong trong cac lo sach. Cac té bao duoc duy tri trong moi truong
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nudi cdy da khuyén cdo véi FBS 10% & nhiét d6 37°C va moi truong CO2 5%.

Hiéu qua cua céc hop chit 1am dai dién theo sang ché d6i véi kha nang séng
cia té bao duoc xdc dinh bing céch st dung thir nghiém dém té bao Kit-8 (CCK-8)
(Dojindo, Rockville, MD) theo cac huéng dAn ctia nha san xuét. 200 ul hdn dich té bao
Molm13 (10000 té bao/1d) trong moi truong nudi cdy dugc cdy vao céc dia c6 96 16 va
nudi cdy qua dém. Mdi hop chét thtr nghiém dugc pha lodng theo ddy trong mdi
truong nudi cdy, va 20ul dung dich pha lodng hop chét dugc cho thém vao 16 twong
g cua dia té bao. Sau khi cho thém hop chét thu nghiém, céc té bao duoc nudi cay &
nhiét do 37°C trong mdi trudng CO; 5% trong 4 ngay. Sau 4 ngay, 10ul dung dich
CCK-8 dugc cho thém vao mdi 16 cia dia va dugc U trong thoi gian tir 1 dén 4 gio.
Céc dia duogc doc ¢ budce song 450nm trén phd quang ké vi dia (Epoch2, BioTek). Cac
két qua doc duogc chuén hoa vai té bao cua vat truyén, va néng dd ICso dugc tinh toan
bang phuong phap phan tich hdi quy khong tuyén tinh bang céch st dung chuong
trinh phin mém GraphPad Prism 5.

Hoat tinh t@rc ché ctia céc hop chit 1am dai dién theo sang ché ddi véi dong té

bao Molm13 duogc thé hién trong Bang 6.

Béang 6
Molm13
Hop chat so ICso (nM)
(Sw phu thudc Bel-2)
1 47
2 85
6 6,4
10 182
11 1024
12 253
13 1,8
58 250
59 468
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Vidu 18
MO0 hinh m6 ghép khac loai RS4;11

Cac mo khdi u cia md ghép khac loai RS4;11 thu duoe tir chudt dugce diéu tri
bing hop chat theo sang ché hoic ABT-199 véi liéu 25 mg/kg qua dudng miéng, dugc
danh gia vé mirc do biéu hién PARP, (cong nghé truyén tin hiéu trong té bao (Cell
Signaling Technology: CST), #9523) caspaza-3 (CST, #9661), va Bel-2 (CST, #4223)
bang phuong phép phan tich tham tach phuong Tdy. GAPDH dugc st dung lam doi
ching tai. Cc két qua dugc thé hién trén Fig.1 va Fig.2.

Hoat tinh khang khdi u ctia Hop chét s& 6 (hop chét 6) cling dugc nghién ctru
frong md hinh mé ghép khéc loai bénh bach cau RS4;11. Céc té bao khoi u RS4;11
cua nguoi dugc tiém vao chudt nhét tran va viéc diéu tri duoc bat ddu vao ngay 11 khi
kich thuge khéi u dat khoang 100 mm®. Hop chit s 6 duoc sir dung bang 6ng thong
qua dudong miéng véi lidu dung va liéu trinh dugc chi dinh. Hop chét sb 6 uc ché su

phét trién clia khéi u (Fig.3) va khong gdy giam trong luong & chuot (Fig. 4).

Vidu 19
Duogc dong hoc
Duoc dong hoc cia ABT-199 va céac hop chit lam dai dién theo sang ché dugc
danh gia 6 chudt véi lidu dung 2 mg/kg qua duong trong tinh mach (IV) va liéu dung
20 mg/kg qua duong miéng. Cac két qua dugc thé hién trong Bang 3.

-113 -



42320 114/134

Bang 3
Tmax AUCO-t AUCO- .
) .

R e e e e v
Hop CL (iv) ' ) MRT: | RAUCO-
chét . v N t)

wlrol v | po | v |po|v| po |1v|po]| ke (itke) (iv)(gi0)
ABT-
loo  [0.0831,67| 8737 | 5999 | 5435 [20786| 5446|20812{432|3.22 | 0394 | 0496 | 123 38.2%
Hop

chétsd |0083(2,00| 4202 | 1318 | 2656 | 7630 [2683| 7775 |4,94|4,46| 0,769 | 1,86 | 237 29,0%

Hop
chét s 0,083|2,67| 4174 | 2623 | 2899 |13424|2915 | 13475 |4,39|3,12| 0,695 1,44 2,09 46,2%

6
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Vidu 20

Uc ché MV4;11

115/134

Hoat tinh trc ché cua cac hop chit 1am dai dién theo sang ché d6i voi dong té

bao MV4;11 duoc thé hién trong Bang 7.

Béang 7
MV4;11
Hop chat so ICso
(uM)
22 0,05894
23 0,05457
24 243,0
25 5,154
26 6,711
27 0,01694
28 1,295
29 0,04819
30 0,02249
31 0,1161
34 5,674
35 3,598
36 0,04444
37 0,1544
38 0,1030
39 0,03374
40 0,002455
41 0,01811
42 0,08810
43 0,1260
66 >1000

Sang ché da duge mo ta chi tiét ddy di, ngudi c6 hiéu biét trung binh trong linh

vuc nay s& hiéu rang sang ché c6 thé duogc thuc hién trong pham vi rong va khoang
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twong duong cla cac diéu kién, thanh phan va cic thong s6 khac ma van khong anh
hudng dén pham vi ctia sang ché hoic phuong an bat ky ctia no.

Cac phuong an khac cua sang ché s& tr& nén 1o rang voi ngudi ¢ hidu biét
trung binh trong linh vuc nay khi xem xét ban mo ta va thuc hanh séng ché duge boc
16 ¢ day. Dy dinh r.%mg ban md ta va cac vi du nay chi duoc cho 1a vi dy, véi pham vi
dtng cua sang ché dugc thé hién trong phan yéu cau bao ho kém theo.

TAt ca cac tai liéu sang ché va cong bd dugc néu trong bao md ta nay dugc vién

dan ddy da ¢ day dé tham khao toan bo ndi dung ctia chung.
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YEU CAU BAO HOQ

1. Hop chat, hodc mudi dugce dung ctia no, c¢é cong thirc

R4a

hoéc

117
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-
cl IV,

trong d6 Y dugc chon tir nhom bao g@)m -CH;- va -O-,

R2 duoc chon tr nhdém bao gdm -NO,, -SO,CHs, va -SO,CF3; va R* dugc chon
tr nhom bao gdom Cis alkyl tuy y duoc thé, Cs. xycloalkyl thy y dugc thé,
heteroxyclo, heteroalkyl, (xycloalkyl)alkyl, va (heteroxyclo)alkyl.

2. Hop chat, hodc mudi dugce dung cuia nd, c6 cong thue V:

2 A

O:é*
@) NH
2 3
)
N
ks
Cl V,

trong d6 Y dugc chon tir nhom bao gém -CHz- va -O-,

Iz __
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A duogc chon tir nhém bao gém:

R2 R3 R2 R2 RGb
st_ R22 L)’z iLL N

A-1 A-2 A-3

@Q )@ ﬁl - L

2 > >

@l@

A A9 A0 .

mdi nhém X!, X2, va X3 ddc lap duoc chon tir nhom bao gdm -CR®= va -N=;

R? dugce chon tir nhém bao gém -NO,, -SO2CHs, va -SO2CF3;

R® duoc chon tir nhém bao gdm hydro, -CN, -C=CH, va -N(R*)(R*);

R2% duge chon tir nthom bao gdm hydro va halogen;

R* duoc chon tir nhom bao gdbm Ci.6 alkyl tuy y duoc thé, Cs.6 xycloalkyl tury y duge
thé, heteroxyclo, heteroalkyl, (xycloalkyl)alkyl, va (heteroxyclo)alkyl;

R* duoc chon tir nhém bao gdm hydro va Ci4 alkyl;

R’ duoc chon tir nhém bao gdm Ci6 alkyl tuy y duoc thé, heteroxyclo, heteroalkyl,
(xycloalkyl)alkyl, va (heteroxyclo)alkyl;

mai nhom R, R, R, RO, va R dc lap dugc chon tir nhém bao gdm hydro, Cis
alkyl tuy y dugc thé, Cs.6 xycloalkyl tuy y duoc thé, aryl tuy y duoc thé, heteroaryl tuy y
duoc thé, heteroxyclo, heteroalkyl, (xycloalkyl)alkyl, va (heteroxyclo)alkyl;

m&i nhém R va R® doc 1ap duge chon tir nhom bao gdm hydro, Ci4 alkyl, va
halogen;

R’ duoc chon tir nhém bao gdm Ci6 alkyl tuy y duoc thé, heteroxyclo, heteroalkyl,
(xycloalkyl)alkyl, va (heteroxyclo)alkyl; va

R® duoc chon tir nhém bao gdm hydro va halogen.

3. Hop chét theo diém 2, hoic mubi dugc dung ctia nd, ¢6 cdng thire VII:
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2
R H
N\R4a
09
Os._NH
0
1
XX ~Z
N
Y N© R
)

Cl VIL

4. Hop chét theo diém 2, hoic mudi dugc dung cta no, trong do R?1a -NO:.
5. Hop chét theo diém 2, hodc mubi duoc dung cua no, trong do R* dugc chon tir

nhém bao gom:

O YO YO
) O, Y U

“

’ \C\o’ o’

\@ va E/\C\o

6. Hop chét theo diém 2, hoic mubi duge dung cua no, trong do R* dugc chon tur
nh6m bao gom:

s $

0 /o\) I
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7. Hop chét theo diém 2, hoic mubi duoc dung ctia né, trong do R3 dugc chon tur

nhom bao gom:

O Y Y
MG Ty Y0k

o)
Y ‘",
Uy YO YO
@
O Y0l YU
3 N\ b NH >

§ s

w

\O) N \/\@o ,
f\/\o va rel\/\o
o/ |

8. Hop chit theo diém 2, hodc mubi dugc dung cia né, trong do R% dugc chon tur

nhém bao gom:

0 YD) YO
o &5
O T Yy YO0

(0]
T ",
T L YT LYY
1@
S 0 e
5 N - b NH b

§ i

U LN, V\Q)
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9. Hop chét theo diém 2, hoic mudi duogc dung ctia no, trong d6 R’ dugc chon tir

nhom bao gom:

A OSSR
) SR G

0

!

\/\O va \/\O
o/ |

10. Hop chét, hoic mudi dugc dung cua no, trong d6 hop chét nay dugc chon tr nhém

bao gdm:
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0, H tNoz,H [ jz H
1,
> D b b =
NH 0] NH

2 H 2 H
CN
O
NH o NH O O/©/
o O:SII
|
N N H
®
Cl ¢ , ° i O
NO,
o N{Eo P
NO; d O:§,’ O:?L’/ = 160
ol T oM ’ y¢
0:3“ \N,
NH S T
Q. - i ’ ;
m f N 3 N N" 3
Z
o ™ (J
N
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NO,
NO; |, N
N o}
. ) o ’
O:é’l d 6] § F
| O NH
0 NH
6}
B Om m
~N N/ N N/ t‘i
H
C) -
. N
) j o |O R Cl
NOzH NOZH
o N\/\O/\/O\ 0o \—<:/\O
O=g O:$
0 NH o™
(0]
OO0 R
l NZ N " v u
H
I N
[Nj [Nj

125/134

Cl
NO,
H
N\nn@
NO, o:S’(’) ’
1
O:éQ = N\/\O/ o N
0. _NH ©
\ T
. m F N7 N
0=sf9 \N\/\o/\/o\ N/ H "
O NH N [ ]
L (] I S
NN \ ‘
N
(g P ®
. [
Cl O o 5 Cl
NO, H o
o ) O:S” O
. N N O:é’o " © N
0o NH °
NH ) ) S
o ' Om m
| “—y | P F N H
F NH "
{ (J \
() I
: ()
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NOz 1224
N N ) O
) ;CO o ;CO o \/\O/\/ N
0:¢ 05 >3
o o O NH
N“TN FONTN PN i
N H
() . P
N \ {
] O o O cl ! ’
NO, H F. 12 N L N
i . N,
O\“O % o O:S”Ojg/ 2—0 O:é’o ~ N—
3 4 ) O NH OJ o™

b
NO, NO, NO2
| N
J@R ol LY _—
Osg N Osg " > "
s o Os_NH 0
P “ ’
y N
NN NOH N o
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11. Hop chat, hodc mudi duge dung ctia né, trong d6 hop chét nay duoc chon tir nhém

bao gdm mot hodc nhiéu hop chit dudi day:

NO, NO, No2
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NO,

NO, y
O:é’ N O:§“ =N o:él N/ W
0 NH ® 0. NH
(e}
N T NTTN NN
()

Ol
Cl )C!

12. Hop chét, hoic mudi duoc dung cta no, trong d6 hop chét nay dugc chon tir nhém

,va ©

bao gdm:

NO NO NOz

2 H 2 H
D/ - /©/ N @N k
o] 2 0 0
0<d ° 0= \(O o ()

H , H va N

13. Hop chét theo diém 12, hoic mudi duge dung cia né, trong d6 hop chét nay co

cong thire:
NO,
H
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14. Hop chét theo didm 12, hodc mudi duoc dung ciia n6, trong d6 hop chat nay c6 cong

thue:

15. Hop chét theo diém 12, hodc mudi duge dung cua nd, trong d6 hop chét nay c6 cong

thire:

NO

2 H
J@[N\
0 ”,
o]
O:§N F (

16. Duoc pham chira hop chét theo diém bat ky trong sb céc diém tir 12 dén 15, hoac mubi

duoc dung cta nd, va chat mang duoc dung.

17. Duoc pham theo diém 16, trong d6 hop chét c6 cong thirc:
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1/4
Fig.1
Hop chét sb 3, 25mg, Hop chét s6 6, 25mg, ABT199, 25mg,
dung qua dudng miéng ding qua dwwong miéng ding qua dwdng miéng
Chét d&n thube 3giv 2440 3 gior 24 gicr 3 gior 24 gi&r
1 2 1 2 1 2 1 2 1 2 1 2 1 2
fI-PARP 120kd
90kd
cl-PARP -
ci-Casp3 20kd
cl-Casp3 20kd
25kd

Bcl-2 - =

GAPDH 37kd
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2/4
Fig.2
(t= 24 giv)
Chét dan thubc Hop chét s6 8 Hop chdtsé 9 Hop chdtsé 1 Hopchétsé5 Hopchtsé6
1 2 1 2 1 2 1 2 1 2 1 2
- &= 90kd
cl-PARP

pro-Casp3 g <= 35kd
cl-Casp3 . <= 20kd

GAPDH *eemg

- %= 37kd
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Fig.3

S phat trién cia khéi u md ghép khac loai RS4;11

-~ D&i chirng st dung chét dan thube
B3 Hop chit 8 (25mglkg, hang ngay trong 14 ngay)
- Hop chit 6 {100mg/kg, hang ngay trong 14 ngay)

€ Hop chit 6 (100mglkg, hang tudn trong 3 tudn}

45

86 ngay sau khi cay



Trong lrgng chudt (g)
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Fig.4

Trong lwrong chudt

134/134

-@- D6i chirng sir dung chét dén thuéc
£} Hop chit 6 (25mglkg, hang ngay trong 14 ngay)
-# Hop chit 6 (100mglkg, hang ngay trong 14 ngay)

) Hop chit 6 (100mg/kg, hang tuan trong 3 tuln}

10

15

20 25 30 35 40
86 ngay sau khi cay
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